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Coding Program Matlab M-File micro-Genetic Algorithm terhadap masalah

economic dispatch di PLTG Tambak Lorok Blok Il Semarang

clc
clear all

3;
10;
= Nbit*Nvar;

Nvar =
Nbit
JumGen
Rb = 0;
Ra = 109.71;

UkPop = 50;

Psilang = 0.5;

Pmutasi = 0;

MaxG = 50;

BilKecil = 107-1;

%C1l = (0.2958*p(1)"2-27.
$C2 = (0.3133*P(2)"2-20.
%C3 = (0

$Fitness = 1/ ((C1+C2+C3)
Fthreshold = 1/BilKecil;

$Inisialisasi Populasi
sPopulasi
Populasi

sLoop Evolusi
for generasi

1:MaxG,

X =

for ii = 1:Nvar,
x(ii) = 0;
for jj = 1:Nbit,

x(11i) =

end
x(ii) =
$1if x(ii) < 264
% x(1i) = 0;
%end

end

$Fitness (1)
Fitness (1)

%jml variabel pada fungsi yang di optimasi
%jml bit yang mengkodekan satu variabel
%jml gen dalam kromosom

$batas bawah generator pembangkit

$batas atas generator pembangkit

dalam populasi
pindah silang
mutasi

%jml kromosom
$probabilitas
$probabilitas
%$jml generasi

suntuk menghindari konvergensi dini
86*P (1)+5008) ;
38*P(2)+4754) ;

.8230*P(3)"2-142.4*P(3)+496606) ;

+BilKecil) ;
$threshold untuk nilai fitness

InisialisasiPopulasi (UkPop, JumGen) ;
fix (2*rand (UkPop, JumGen) ) ;

DekodekanKromosom (Populasi (1, :),Nvar,Nbit,Ra,Rb);

x (ii) +Populasi ((ii-1) *Nbit+33)*2~ (-33);

Rb+ (Ra-Rb) *x (i1) ;

[] > 264,

x(11)

EvaluasiIndividu (x,BilKecil) ;
= 1/(((0.
27.860*x(1)+5008)+ (0.3133*x(2)"2-20.38*x(2)+4754)+ (0

2958*x (1) "2-
.8230*x(3) "2-

142.4*x(3)+4966) ) +BilKecil) ;
MaxF = Fitness(1l);
MinF = Fitness(1l);

IndeksIndividuTerbaik

1;



for ii = 2:UkPop,
Kromosom = Populasi(ii,:);
%$x = DekodekanKromosom (Kromosom,Nvar,Nbit,Ra,Rb) ;
for ii = 1l:Nvar,
x(1i) = 0;
for jj = 1:Nbit,
x(1i) = x(ii)+Kromosom( (ii-1)*Nbit+33)*2"(-373);
end
X (1i) = Rb+ (Ra-Rb) *x (ii);
$1if x(ii) < 264 || x(ii) > 264,
% x(ii) = 0;
%end
end

$Fitness (ii) = EvaluasiIndividu(x,BilKecil) ;
Fitness(ii) = 1/(((0.2958*x(1)"2-
27.86*x(1)+5008)+ (0.3133*x(2)72-20.38*x(2)+4754)+(0.8230*x(3)"2-
142.4*x(3)+4966) ) +BilKecil) ;
if (Fitness(ii) > MaxF),
MaxF = Fitness (ii);
IndeksIndividuTerbaik = 1ii;

BestX = x;

end
if

end
end

BestX =

BestF

27.86*BestX (1
2

20.38*BestX(

$Inisiali
hfig = fi
hold on

title('Optimasi Biaya Pembangkitan PLTG

Menggunakan p
set (hfig,
set (hfig,

(Fitness (i1)
MinF =

X7

Fitness (ii

< MinF),

)7

((0.2958*BestX (1) "2-
) +5008) +(0.3133*BestX (2)"2-

)+4754)+(0.8230*BestX (3) "2-142

sasi Grafik 2D
gure;

-GA")
'position',
'DoubleBuffer’',

axis ([1 MaxG 0 BestF]);
= plot(l:MaxG, zeros (1,MaxG)) ;

hbestplot
htextl =
.4€', 0.0
htext2
.4€', 0.0
htext3
.4f€', 0.0
htext4

o°
~J

oe
ul

o\
a1

oe
ul

htextb
L4f', 0.0
htext6
L4f', 0.0
htext?7
LAfT,

o\
a1

o\
a1

oe
a1

)
)
)

L4£7, 0.0))
)
)
)

6*MaxG, 0.

o~
0]
X
+
o

. 6*MaxG, 0.
.6*MaxG, 0.
.6*MaxG, 0.
. 6*MaxG, 0.

.6*MaxG, 0.

.4*BestX (3)+4966)) ;

Unit GTG IT

[50,50,600,4007) ;

'on');

6*MaxG,0.40*BestF, sprintf ('Fitness terbaik:

35*BestF, sprintf ('Variabel Pl:

30*BestF, sprintf ('Variabel P2:
25*BestF, sprintf ('Variabel P3:
20*BestF, sprintf ('Variabel Pt:

15*BestF, sprintf ('Nilai minimum:

10*BestF, sprintf ('Biaya minimum:
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xlabel = ('Generasi');
ylabel = ('Biaya Minimum') ;
hold off

drawnow;

%$Penanganan Grafik 2D

plotvector = get (hbestplot, 'YData');
plotvector (generasi) = BestkF;

set (hbestplot, 'YData',plotvector) ;

set (htextl, 'String',sprintf ('Fitness terbaik: $7.4f', MaxF));
set (htext2, 'String',sprintf ('Variabel Pl: %5.4f'"', BestX(l)));
set (htext3, 'String',sprintf ('Variabel P2: %5.4f'"', BestX(2)));
set (htext4, 'String',sprintf ('Variabel P3: %5.4f'"', BestX(3)));
set (htextb5, 'String', sprintf ('Variabel Pt: %5.4f",

(BestX (1)+BestX (2)+BestX (3))));
set (htext6, 'String',sprintf ('Nilai Minimum: %5.4f', (1/MaxF)-
BilKecil));
set (htext7, 'String',sprintf ('Biaya Minimum: %5.4f'"', BestF));
drawnow

if MaxF >= Fthreshold,
break;

end

TemPopulasi = Populasi;

$Elitisme, yaitu

o

% ~ Buat satu copy kromosom terbaik jika ukuran populasi

ganjil
% ~ Buat dua copy kromosom terbaik jika ukuran populasi genap
if mod (UkPop,2) == 0, %ukuran populasi genap
IterasiMulai = 3;
TemPopulasi(l,:) = Populasi (IndeksIndividuTerbaik, :);
TemPopulasi (2, :) = Populasi (IndeksIndividuTerbaik, :);
else $ukuran populasi ganjil
IterasiMulai = 2;
TemPopulasi(l,:) = Populasi (IndeksIndividuTerbaik, :);
end
%3LinearFitness =

LinearFitnessRanking (UkPop, Fitness,MaxF,MinF) ;
for rr = 1:UkPop,
LinearFitness = MaxF- (MaxF-MinF)* ((rr-1)/ (UkPop-1));
end

$Roulette-wheel dan Pindah Silang
for jj = IterasiMulai:2:UkPop,
$IP1 = RouletteWheel (UkPop,LinearFitness);

JumFitness = sum(LinearFitness);
KumulatifFitness = 0;

RN = rand;

ii = 1;

while ii <= UkPop,
KumulatifFitness = KumulatifFitness+LinearFitness (ii);
if (KumulatifFitness/JumFitness) > RN,
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IP1 = ii;
break;
end
ii = ii+1;

end

%$IP2 = RouletteWheel (UkPop,LinearFitness);

JumFitness = sum(LinearFitness);
KumulatifFitness = 0;
RN = rand;
ii = 1;
while ii <= UkPop,
KumulatifFitness = KumulatifFitness+LinearFitness (ii);
if (KumulatifFitness/JumFitness) > RN,
IP2 = 1ii;
break;
end
ii = 1ii+41;
end

if (rand < Psilang),
$Anak =
PindahSilang (Populasi (IP1, :),Populasi (IP2, :),JumGen) ;
TP = 1+fix (rand* (JumGen-1));

Anak(l,:) = [Populasi(l:IP1) Populasi (IP2+1:JumGen)];
Anak (2, :) = [Populasi(l1:IP2) Populasi (IPl+1:JumGen)];
TemPopulasi(jj,:) = Anak(l,:);
TemPopulasi (jj+1,:) = Anak(2,:);

else

TemPopulasi (j7j, :) Populasi (IP2, :);
TemPopulasi (jj+1,:) = Populasi (IP2,:);
end
end

tMutasi dilakukan pada semua kromosom
for kk = IterasiMulai:UkPop,
$TemPopulasi (kk, :) =
Mutasi (TemPopulasi (kk, :),JumGen, Pmutasi) ;

TemPopulasi (kk, :) = TemPopulasi (kk, :);
for ii = 1:JumGen,
if (rand<Pmutasi),
if TemPopulasi (kk:ii) == 0,
TemPopulasi (kk:1i) = 1;
else
TemPopulasi (kk:1i) = 0;
end
end
end

end

%Generational Replacement: mengganti semua kromosom sekaligus
Populasi = TemPopulasi;
end
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$%%$%%%J1ka Tanpa Menggunakan Linear Fitness Ranking$%$%%%%

% %$Pindah Silang dilakukan antara dua populasi secara acak
% if (rand < Psilang),

% $Anak = PindahSilang (Bapak, Ibu, JumGen) ;

% TP = 1+fix (rand* (JumGen-1)) ;

% Populasi(l,:) = [Populasi(1l:TP) Populasi (TP+1:JumGen)];
% Populasi(2,:) = [Populasi(1:TP) Populasi (TP+1:JumGen)];
% TemPopulasi(jj,:) = Populasi(l,:);

% TemPopulasi (jj+1,:) = Populasi(2,:);

% else

% TemPopulasi(jj,:) = Populasi(l,:);

% TemPopulasi (jj+1,:) = Populasi(l,:);

% end

% $Mutasi dilakukan pada semua kromosom

% for kk = IterasiMulai:UkPop,

% $TemPopulasi (kk, :) =

Mutasi (TemPopulasi (kk, :),JumGen, Pmutasi) ;

% TemPopulasi (kk, :) = TemPopulasi (kk, :);

% for ii = 1:JumGen,

% if (rand<Pmutasi),

% if TemPopulasi (kk:ii) == 0,

% TemPopulasi (kk:ii) = 1;

o\

else
TemPopulasi (kk:11)

o\

0;

o°

end
end
end
end

o° o° oo o°

o°

$Generational Replacement: mengganti semua kromosom
ekaligus
Populasi = TemPopulasi;

o° W

o\°

end
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Hasil Optimasi Dengan Variasi Nilai Beban (antara 150MW sampai 300MW)
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