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LAMPIRAN 

1 

2 LAMPIRAN 1 : Program Simulasi  

clear all 
clc 
tic 
jum_partikel = 10 ;  % Jumlah Particle 
iterasimaks = 30;  % Iterasi 
jum_variabel   = 4 ;  % Jumlah parameter yang akan dioptimasi 
c2 = 0.5 ;  % PSO parameter C1 (Social Constant) 

c1 = 2;  % PSO parameter C2 (Cognitive Constant) 
w = 0.01;  % PSO momentum or inertia  

Rb(1) = 1;   Ra(1) = 10; 
Rb(2) = 1;   Ra(2) = 10; 
Rb(3) = 1;   Ra(3) = 10; 
Rb(4) = 10;  Ra(4) = 100; 

Kp_ces = 1 ; 
Ki_ces = 1; 
Kd_ces = 1; 

Kp = 1 ; 
Ki = 1 ; 
Kd = 1 ; 

%Area 1 
R1=0.05; 
D1=0.6; 
H1=5; 
Tg1=0.2; 
Tt1=0.5; 
B1=(1/R1)+D1; 

%Area 2 
R2=0.0625; 
D2=0.9; 
H2=4; 
Tg2=0.3; 
Tt2=0.6; 
B2=(1/R2)+D2; 
T=2; 

%CES 
Kces=70; 
Kvd=0.1; 
Tdc=0.05; 
C=1; 
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R=100; 
Edo=0.5; 

  

  
%=============================Parameter 

Sistem============================= 
% loadflow; 
% gencost; 
%=================================================================

========= 

  
%Alokasi Memori----------------------------------- 
posisi_particle=zeros(jum_variabel,jum_partikel); 
fitness=zeros(jum_partikel,iterasimaks); 
fitness_particle=zeros(jum_partikel,1);  
posisi_terbaik_global=zeros(jum_variabel,jum_partikel); 
%------------------------------------------------- 

  
%-----------------------------% 
%   Inisialisasi Parameter    % 
%-----------------------------% 

  
for ir=1:jum_partikel 
    for k=1:jum_variabel 
        R11=rand(k,ir); % R11 adalah Random Jum_Var dan 

Jum_Particle 
    end 
end 
for ir=1:jum_partikel 
    for k=1:jum_variabel 
        R22=rand(k,ir); % R22 adalah Random Jum_Var dan 

Jum_Particle 
    end 
end 

  

  
v_max1=0.5*(Ra(1)-Rb(1));  v_min=0; 
v_max2=0.5*(Ra(2)-Rb(2));  v_min=0; 
v_max3=0.5*(Ra(3)-Rb(3));  v_min=0; 
v_max4=0.5*(Ra(4)-Rb(4));  v_min=0; 

  

  
for ir=1:jum_partikel 
        kec_particle1=(v_max1-v_min).*rand(1,ir)+v_min;  % 

Velocity Awal     (Vij)  
        kec_particle2=(v_max2-v_min).*rand(1,ir)+v_min; 
        kec_particle3=(v_max3-v_min).*rand(1,ir)+v_min; 
        kec_particle4=(v_max4-v_min).*rand(1,ir)+v_min; 
        kec_particle=[ kec_particle1; 
                       kec_particle2; 
                       kec_particle3; 
                       kec_particle4];  
end 
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for ir=1:jum_partikel 
        posisi_particle1=Rb(1)+(Ra(1)-Rb(1))*rand(1,ir); % Posisi 

Awal(Xij) 
        posisi_particle2=Rb(2)+(Ra(2)-Rb(2))*rand(1,ir); % Posisi 

Awal(Xij) 
        posisi_particle3=Rb(3)+(Ra(3)-Rb(3))*rand(1,ir); % Posisi 

Awal(Xij) 
        posisi_particle4=Rb(4)+(Ra(4)-Rb(4))*rand(1,ir); % Posisi 

Awal(Xij) 
        posisi_particle=[posisi_particle1; 
                         posisi_particle2; 
                         posisi_particle3; 
                         posisi_particle4];               
end 

  
posisi_terbaik_lokal= posisi_particle; % p_best=x_ij % Local Best 

Posisi (Pbest) 

  
% Evaluasi Populasi-----------------------------------------------

--------- 
for ir=1:jum_partikel 
    Kp_aco=posisi_particle(1,ir);% x1 terletak pada kolom 1 

sebanyak jumlah particle dalam kolom (Matriks 1x50)  
    Ki_aco=posisi_particle(2,ir);% x1 terletak pada kolom 2 

sebanyak jumlah particle dalam kolom (Matriks 1x50) 
    Kd_aco=posisi_particle(3,ir); 
    Kces_aco=posisi_particle(4,ir);  

  
    sim('untitled') 
        t1=f1.time; 
        y1=f1.signals.values; 
        t2=f2.time; 
        y2=f2.signals.values; 
        t3=tie.time; 
        y3=tie.signals.values; 

  
        for i=1:180 
           

error(i)=t1(i)*abs(y1(i))+t2(i)*abs(y2(i))+t3(i)*abs(y3(i));     
        end 
        ITAE=sum(error); 
        fitness_particle(ir)=ITAE; 
end 
%-----------------------------------------------------------------

--------- 

  
% Menentukan Posisi Partikel Terbaik------------------------------

--------- 
fitness_terbaik_lokal=fitness_particle; 
[fitness_terbaik_global,indeks]=min(fitness_terbaik_lokal); % 

Mencari Nilai Minimum 
    for ir=1:jum_partikel 
        posisi_terbaik_global(:,ir) = 

posisi_terbaik_lokal(:,indeks); 
    end 
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%-----------------------------------------------------------------

--------- 

  
% %>>>>>>>>>>>>>>>>>>Update Velocity Particle 

<<<<<<<<<<<<<<<<<<<<<<<< 
% kec_particle=w 

*kec_particle+c1*(rand(jum_variabel,jum_partikel).*(posisi_terbaik

_lokal-

posisi_partikel))+c2*(rand(jum_variabel,jum_partikel).*(posisi_ter

baik_global-posisi_partikel)); 
% 

%>>>>>>>>>>>>>>>>>>>>>>>>><<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>

>>>>>>>>> 

  
kec_particle=w *kec_particle+c1*(R11.*(posisi_terbaik_lokal-

posisi_particle))+c2*(R22.*(posisi_terbaik_global-

posisi_particle)); 

  
%>>>>>>>>>Update Posisi Particle <<<<<<<<<<<< 
posisi_particle = posisi_particle+kec_particle; 
%>>>>>>>>>>>>>>>>>>>>>><<<<<<<<<<<<<<<<<<<<<< 

  

  

  
for p=1:4 
    %Rb=[1;1;1;10];Ra=[15;15;15;150]; 
    for ir=1:jum_partikel 
        if posisi_particle(p,ir) > Ra(1,p) 
            posisi_particle(p,ir)=Ra(1,p)- rand; 
        elseif posisi_particle(p,ir) < Rb(1,p) 
            posisi_particle(p,ir)=Rb(1,p)+ rand; 
        end 
    end 
end 

  

  
%>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

  
% <<<<<<<<<<<<<<<<< Loop Utama Particle Swarm Optimization 

>>>>>>>>>>>>>>>>  
hfig = figure; 
hold on 
title('Convergence of PSO Algorithm Graphic'); 
set(hfig, 'position', [50,40,600,300]); 
set(hfig, 'DoubleBuffer', 'on'); 
hbestplot = plot(1:iterasimaks,zeros(1,iterasimaks),'-'); 
xlabel('Iteration'); 
ylabel('Fitness Function'); 
hold off 
drawnow; 

  
It=1; 
while It<=iterasimaks 
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% Evaluasi Populasi-----------------------------------------------

--------- 
for ir=1:jum_partikel 
    Kp_aco=posisi_particle(1,ir);% x1 terletak pada kolom 1 

sebanyak jumlah particle dalam kolom (Matriks 1x50)  
    Ki_aco=posisi_particle(2,ir);% x1 terletak pada kolom 2 

sebanyak jumlah particle dalam kolom (Matriks 1x50) 
    Kd_aco=posisi_particle(3,ir); 
    Kces_aco=posisi_particle(4,ir);  

  
    sim('untitled') 
        t1=f1.time; 
        y1=f1.signals.values; 
        t2=f2.time; 
        y2=f2.signals.values; 
        t3=tie.time; 
        y3=tie.signals.values; 

  
        for i=1:180 
           

error(i)=t1(i)*abs(y1(i))+t2(i)*abs(y2(i))+t3(i)*abs(y3(i));     
        end 
        ITAE=sum(error); 
        fitness_particle(ir)=ITAE; 
end 
%-----------------------------------------------------------------

--------- 

  
%Penentuan Posisi Terbaik Lokal-----------------------------------

-- 
for ir=1:jum_partikel 
    if fitness_particle(ir)< fitness_terbaik_lokal(ir) 
       fitness_terbaik_lokal(ir)=fitness_particle(ir); 
       posisi_terbaik_lokal(:,ir)=posisi_particle(:,ir); 
    end 
end 
%--------------------------------------------------------- 

  
% Penentuan Posisi Terbaik Global---------------------------------

-- 
[fitness_terbaik_global_particle(It),indeks] = 

min(fitness_terbaik_lokal); 
if fitness_terbaik_global_particle(It) < fitness_terbaik_global 
   fitness_terbaik_global = fitness_terbaik_global_particle; 
    for ir=1:jum_partikel 
        posisi_terbaik_global(:,ir) = 

posisi_terbaik_lokal(:,indeks); 
    end 
end 
%---------------------------------------------------------- 
mean_best_position = sum(posisi_terbaik_lokal)/jum_partikel;  
beta_max=1.0; 
beta_min=0.3; 
c1=2; 
c2=2; 
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beta(It)= beta_max -(((beta_max - beta_min)/iterasimaks)*It);   
new_position = 0*ones(jum_variabel, jum_partikel); 

  
current_position = posisi_particle; 

  
    for count_x = 1:jum_partikel 
        for count_y = 1:jum_variabel 
            r1=rand; 
            r2=rand; 
            fi=(c1*r1)/((c1*r1)+(c2*r2)); 
            P =fi*posisi_terbaik_lokal(count_y,count_x) + (1-

fi)*posisi_terbaik_global(1,count_x);  
            u=rand;  
            v=-log(u); 
            k=rand; 
            if(k<0.5)  
                posisi_particle = P - beta(It) * 

abs((mean_best_position(1,count_x) - 

current_position(count_y,count_x)))*v ; 
            else  
                posisi_particle = P + beta(It) * 

abs((mean_best_position(1,count_x) - 

current_position(count_y,count_x)))*v ; 
            end     

             
            new_position(count_y,count_x) = posisi_particle;   
        end            
%         if (count_x == 9)  
%             sdsadsadsa; end 
    end 

     
    posisi_particle =  new_position; 

  
for p=1:4 
    %Rb=[1;1;1;10];Ra=[15;15;15;150]; 
    for ir=1:jum_partikel 
        if posisi_particle(p,ir) > Ra(1,p) 
            posisi_particle(p,ir)=Ra(1,p)- rand; 
        elseif posisi_particle(p,ir) < Rb(1,p) 
            posisi_particle(p,ir)=Rb(1,p)+ rand; 
        end 
    end 
end 

         
fprintf(1,'Iteration: %d,  Fitness: 

%f\n',It,fitness_terbaik_global_particle) 
plotvector    = get(hbestplot,'Ydata'); 
plotvector(It)= fitness_terbaik_global_particle(It); 
set(hbestplot,'Ydata',plotvector); 
drawnow 

  
It=It+1;  
end 
%==============Akhir Loop 

PSO============================================== 
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4  
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