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File name = OPFDC
clear;

cle;

nb=9; %number of bus
ng=3; %number of generator
nd=3; %number of load(dimand)

nl=9; %number of line

xx=[200,0,200,200); %first generator Pgmax (normal} intrupt normal normal)
yy=[180,180,0,180]; %second geneator Pgmax (normal normal intrupt normal)

7z=[140,140,140,0]; %third generator Pgmax (normal normal normal intrupt)

minl=[10,0,10,10]; %first generator Pgmin (normal intrupt normal normal)
min2=[10,10,0,10]; %second geneator Pgmin (normal normal intrupt normal)

min3=[10,10,10,0]; %third generator Pgmin (normal normal normal intrupt)

SR_Pr(1)=15; %price of first generator reserve
SR _Pr(2)=20; %price of second generator reserve
SR _Pr(3)=17; %price of third generator reserve

%load quantities in 24 hour
aa=[45,60,40,38,70,90,110,130,125,130,125,120,115,120,115,110,115,110,125,115,95,90,7
0,501/100;
bb=[45,60,40,38,70,90,110,130,125,130,125,120,115,120,115,110,115,110,125,115,95,90,
70,50]/100;
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ce=(45.60.40,38.70.90.110,130.125.130.125,120,115.120,115.110.115.110,125,115,95.90,7
0.50]/100;

%produced cost for generators in 24 hours

PR=[10 1010101010 101020202020 15 IS 1515 1SIS 1818 1818 18 18;
ISTISISIS 515 151525252525202020202020222222222222;
1212121212121212 18 181818 15 151515151516161616 16 16];

for k=1:1:24;
hour=k

for m=1:1:4  %refer to intruppts

Pgmin=[min1(m) min2(m) min3(m)}/100;

Pgmax=[xx(m) yy(m) zz(m)}/100;

Pdmin=[0 0 0};

Pdmax=[aa(k) bb(k) cc(k)];

Pijmax={200 200 200 200 200 2060 200 200 200]/100; %max wheeling power in lines

%cost parameters in polynaminal(alfa+beta*P+gama*P~2)
alfa=[150 600 335];

beta=[15 20 18];

gama=[0.11 0.085 0.1225];

nu=[35 32 30]; %blackout parameter

x=ones(nb,nb);

x(7,5)=0.161; x(5,7)y=x(7,5);
x(7,2)=0.062; x(2,7)=x(7,2);
x(3,9=0.058; x(9,3)=x(3,9);
x(4,1)=0.057; x(1,4)=x(4,1);
x(5,4)=0.085; x(4,5)=x(5,4);



X(6.4)=0.092;
x(7,8)=0.072;

X(4,6)=x(6,4).
X(8,7)=x(7.8):

x(8,9)=0.1; x(9,8)=x(8,9);
x(9,6=0.17: x(6,9)=x(9,6).

H=zeros(nl,nb);

H(1,1)=-1/x(1,4);
H(2,2)=-1/x(2,7);
H(3,3)=-1/x(3,9);
H(4,4)=-1/x(4,5);
H(5,4)=-1/x(4,6);
H(6,5)=-1/x(5,7);
H(7,6)=-1/x(6,9);
H(8,7)=-1/x(7,8);
H(9,8)=-1/x(8,9);

B=zeros(9,9);
for i=1:nb;

for j=1:nb;

if i~=j;

H(1,4)=-H(1,1);
H(2,7)=-H(2,2);
H(3,9)=-H(3,3);
H(4,5)=-H(4,4);
H(5,6)=-H(5,4);
H(6,7)=-H(6,5);
H(7,9)=-H(7,6);
H(8,8)=-H(8,7);
H(9,9)=-H(9,8);

B(i,j)=-1/x(i,));
B(i,1)=B(i,1)-B(i,));

end
end

end

F=[beta -nu zeros(1,nb) zeros(1,nl)];

Al=[

A

%objective function



-0 00 -1 00 0 -0 0 0.0 0 O
00 00 0 00 0 0:0 0 0O

00 0:0 000 0 0:00 01 0 02
01 00 0 00 0 1:0 0 0;
I

Aeq=[Al A2 B zeros(nb,nl);

zeros(nl,ng) zeros(nl,nd) H -eye(nl,nl)]:

Beq=zeros(nb+nl, 1);

LB=[Pgmin'; Pdmin'; -pi/2*ones(nb,1); -Pijmax'];
UB={Pgmax'; Pdmax'; pi/2*ones(nb,1); Pijmax'];

[X1,FVALI,EXITFLAG] J=linprog(F.[],[J,Aeq,Beq,LB,UB);

X=X1";

Pg=X{(1:3); %Pg equal whit genarator power(Pgl Pg2 Pg3)
Pd=X(4:6); %Pd equal whit load power (Pd1 Pd2 Pd3)
delta=X(7:15);

P14=X(1,16); %Pij equal whit power from bus i to bus j
P27=X(1,17);
P39=X(1,18),
P45=X(1,19);
P46=X(1,20);
P57=X(1,21);
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P6Y=X(1.22):
P78=X(1,23);
P89=X(1,24);

value=FVAL1+Pdmax*nu';  %optimom price for this hour

LR=sum(Pdmax-Pd); %LR refer to load reduction

load_reduction(m)=LR;

end

LR_prob(k,:)=0.8*load_reduction(1,1)+0.1*load_reduction(1,2)+0.05*load_reduction(1,3)
+0.05*load_reduction(1,4);

LR _in_hour(k,:)=max(load_reduction);

Pgmin=[min1(1) min2(1) min3(1)}/100;

Pgmax=[xx(1) yy(1) zz(1)}/100;

Pdmin=[0 0 0];

Pdmax=[aa(k) bb(k) cc(k)];

Pijmax=[200 200 200 260 200 200 200 200 200]/100; %max wheeling power in lines

F2=[beta -nu zeros(1,nb) zeros(1,nl) SR_Pr(1) SR _Pr(2) SR _Pr(3)]; %objective function
Al=|
-1 0 00 -1 0,0 0 -150 0 0;0 0O O
0 0 00 0 G606 0 0:0 0 0
A2=]
0000000 0 0,00 0;1 0 0
01000 00 0 1;0 0 0];
A3=zeros(3,3);
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Ad=[11 1]

Acq=[A1l A2 B zeros(nb,nl) zeros(9,3):
zeros(nl.ng) zeros(nl.nd) H -eye(nl.nl) zeros(9.3):

zeros(1.24) A4);

Beg={zeros(nb+nl,1);
LR_in_hour(k,:)];

a=[zeros(16,27);

eye(3,3) zeros(3,21) eye(3,3)];
b=[zeros(16,1);
Pgmax'];

LB=[Pgmin’; Pdmin"; -pi/2*ones(nb,1); -Pijmax’; 0;0;0];
UB=[Pgmax'; Pdmax'; pi/2*ones(nb,1); Pijmax'; 0.3*Pgmax'];

[X2,FVAL2,EXITFLAG!]=linprog(F2,a,b,Aeq,Beq,LLB,UB);
pp(k,)=X2(1:3);
pd(k,:)=X2(4:6);
dd(k,:)=FVAL2+nu*Pdmax’;
reser(k,:)=X2(25:27)",

totrese=sum(reser(k,:));

end

reserves_prices=reser*[15 20 17]; %refer to cost of spininng reserves
XX=reser; % reserves in 24 hours (spl sp2 sp3)

tt=pp; % produced power in 24 hour (Pgl Pg2 Pg3)
m=pd; % loads power in 24 hours (Pd1 Pd2 Pd3)
ddd=dd; % total cost for powers & reserves in 24 hours
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yy=LR_ prob; % load reduction in every hour calculated from probability method
yyy=LR_in_hour; % load reduction i every hour caleulated from worst state
method

ww=[1:1:24];

foru=1:1:24
AVE_COSTP@u)=[pp(u,1Y*PR(1,u)+pp(u,2)*PR(2,u)+pp(u,3)*PR(3,u))/[pp(u, 1 )*+pp(u,2)+
pp(u,3)];

AVE_COSTSR(u)=[xx(u,1)*1.2*PR(],u)+xx(u,2)*1 . 2*PR(2,u)+xx(u,3)* | 2*PR(3,u)}/[ xx(
u, 1)+xx(u,2)+xx(u,3)];

end

figure(1)
stairs(ww,rr*100);
xlabel('time ( Hours ) ");
ylabel("dimand, MW');
title("loads quantitys in 24 hours (loads equal togethers) ')

figure(2)
plot(ww,yyy*100,'b-",ww,yy*100,'r--");
xlabel('time ( hours )');
ylabel('load_reduction, MW")
title('comparision between load reduction in worst state and probability methods')

legend('worst state','prabab’)

figure(3)

stairs(ww,xx*100);
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hold on

plot(ww xx(:, 1)* 100, ww xx(:,2)* 100.'d"  ww xx(:.3)* 100.'0")
hold off

xlabel('time ( hours )'):

viabel('spinning reserves. MW'):

title('spininng reserves for 24 hours ( 3 generator )')

% legend('genl’'gen2','gen3")

figure(4)
stairs(ww,AVE_COSTSR);
xlabel("time ( Hours ) ');
ylabel('average prices,$');

title("average cost for spininng reserves')

figure(5)
bar(ww,pp(:,1),'W");
xlabel('time ( Hours )');
ylabel('power, MW'");
hold on
bar(ww,xx(:,1),'m')
hold off
title('power and reserve for genl')

legend('power’,'spinning reserve')

figure(6)
bar(ww,pp(:,2),'W";
xlabel('time ( Hours ) ');
ylabel('power, MW');
hold on

bar(ww,xx(:,2),'c")
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hold off
title("power and reserve for gen2')

legend('power,'spinning reserve')

fipure(7)

bar(ww,pp(:,3),'w');

xlabel('time ( Hours ) ");
ylabel('power MW');

hold on

bar(ww,xx(:,3),r")

hold off

title('power and reserve for gen3’)

legend('power,'spinning reserve')

figure(8)

AY

stairs(ww,AVE_COSTP);
xlabel('time ( Hours ) ');

ylabel("power average cost ,$')

title('average cost produced power for 24 hours ( 3 generator )")
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