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Avrticle type: In this article, a combined energy system independent of the
Research Article national power grid, including solar panels and batteries, is used as

a storage system to provide energy. Due to the high costs of the
system components, optimization with linear programming aims to
reduce costs systems and complete coverage of energy demand has
been done and the model has been implemented for 2 cities of
Kerman and Mashhad. The results showed that since the output
power of the photovoltaic panel is dependent on the temperature
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clear

clc

$Ral=1*[6.73 7.34 8.35 8 7.54 6.94 5.45 4.48 3.79 3.97 4.77 5.8];%Average
radiation (kwh/m”2) kerman

$T1=[18.2 23.5 27.5 28.9 26.7 23.2 18.3 10.4 6.4 5.4 8 13.1];%Average empreture (oc) kerman
Ral=1*[5.30 6.06 6.98 6.92 6.34 5.4 3.9 2.9 2.17 2.56 3.24 3.87];%Average

radiation (kwh/m”2)mashhad

T1=[15.7 22.1 26.5 29 27 21.6 15.5 8.8 4.4 3.5 5 10.4];%Average empreture (oc)mashhad
L1=1*[10.2 11.5 13 14.8 14.2 12.8 9.1 7 6.5 8.3 8.5 9];%Average Load (KW)

Ra=Ral';

a=length(Ral) ;

NOCT=43.6;

Tamb=T1;

L=L1;

PV_Wp=0.250; % the capacity of the PV array (KWatt)
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DOD=0.8;ebat=0.85;einv=0.9;vinput=24;cbat=100;vbat=12;PSH=5.4;Sf=1;
tic;
NbatP=ceil ( (max (L1)*1000*1)/ (DOD*einv*vinput*cbat));
Nbats=vinput/vbat;
NbatT=NbatP*Nbats;
for i=l:a
Tc(i)=Tamb (i) +(((NOCT-20)/800)* ((Ra(i)*1000)/PSH)) ;
Ppv (1) =PV_Wp* ((Ra (i) *1000/PSH)/1000)* (1-0.004* (Tc(i)-25));
F(i)=ceil ((L(i)*Sf)/ (0.95*einv*PSH*Ppv(i)));
fprintf ("Number of pv is:%d\n',F(1))
subplot(2,2,1);bar(l:a,Ra)
xlabel ('mounth'")
ylim ([0 8.57)
ylabel ('Average radiation (KWh/m"~2)")
subplot(2,2,2) ;bar(l:a, Tamb)
xlabel ("mounth'")
ylim ([0 307)
ylabel ('Average Tempteture (OC)")
subplot(2,2,3);bar(l:a,L)
xlabel ("mounth'")
ylim ([0 16])
ylabel ('Average Load (KWh) ")
disp (Ppv (1))
subplot (2,2,4) ;bar(l:1i, Ppv)
xlabel ("'mounth'")
ylim ([0 0.47)
ylabel ('Average power Pv (kw)')
end
fprintf ('Number of pv is:%d\n',max(F))
fprintf ('Number of paraller battery is:%d\n',NbatP)
fprintf ('Number of series battery is:%d\n',Nbats)
fprintf ('Number of total battery is:%d\n',NbatT)
$%cost evaluation
lbat=5;1pv=25;1=25;y=(1/1bat) ;
ir=0.035;nbatr=1/1lbat;
fr=0.015;
NPC_CAP pv=7700;
NPC_OM pv=770;
NPC_REP PV=0;
NPC_CAP bat=10500;
NPC_OM bat=1050;
NPC_REP bat=10500;
NPC_CAP=(max (F) ) *NPC_CAP_pv+NbatT*NPC_CAP bat;
fprintf (' Total capital cost is:%d\n',NPC CAP);

for k=1:1

pwa (k)= (((l+ir)"k)-1)/ (ir*(l+ir)"k);

NPC_OM (k) =pwa (k) . * ((max (F)) *NPC_OM_pv+NbatT*NPC_OM_bat) ;
end

NPC_OMT=sum (NPC_OM) ;
fprintf (' Total operation & maintenance cost is:%d\n',NPC_OMT) ;
for f=1l:y

mo (£f)=(1/ (l+ir)”~ (£*1));

NPC_REP batT (f)=f.* mo (f) *NPC_REP bat*NbatT;
end
NPC_REPbT=sum (NPC_REP batT) ;
fprintf (' Total REPlace cost of battery for 25 years is:%d\n', NPC_REPDT) ;
TNPC=NPC_CAP+NPC_OMT+NPC_REPDbT;
fprintf (' Total Net Present cost for 25 years is:%d\n',TNPC);
toc

B 53 %l

$x=Npv; y=Nbat
$minz=135030*x+278888*y;
7700*x+10500*y<=450000;
$807.3*x=14800;
$864*y=29600;

$1.6*x<50;

$1<x<10

%$2<y<38
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195107;4050191;

[7700 10500;1 0;0 1;-1 0;0 -1;1.8 0];
[300000;12;18;-1;-1;501;

SA=[1239.75 816;1 0;0 1;-1 0;0 -17;
=[29600;20;20;-1;-1];

A=[1 0;0 1;-1 0;0 -1;1.634 0;7700 115007];
b=[15;30;-1;-1;12;3500007;

RAeg=[1239.75 816];

beq=[296001];

$Aeq=[250 0;0 100];
sbeq=[2984.47;1813.72];
linprog(f,A,b,Aeq,beq)

toc
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