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O ABSTRACT 0O

Decreasing power losses is one of the most accurate and important matters in
electrical networks. The compensation of reactive power is the effective method used to
reach the above mentioned goal. But the question is what the compensation level is. This
paper aims to determine the optimal power factor which realizes the (technical &
economic) conditions, writing a program to achieve the optimal power factor of network
loads. Consequently, that is considered very beneficial in its practical applications in
various fields and systems that contain reactive loads. But many factors connected with the
optimal compensation level must be taken into consideration, such as investing cost of
compensators, cost of power losses, and the load chart of the electrical net.

Keywords: Power factor, Optimum compensation, Optimum level of compensation.
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#include<iostream.h>
#include<math.h>
void main()

double
U,R,Qk,Qp,Sn,Cos,A,Delta_P1,Delta_P2,Delta_P_Star,Ip;

double tp,ca,zk,Zk;

double 01,02,03,A1,Gamma;

cout<<"Enter Un (in kV) =",

cin>>U;

cout<<"Enter R (in ohm) =";

cin>>R;

cout<<"Enter Sn (in KVA) = ";

cin>>Sn;

cout<<"Enter Cos@ =";

cin>>Cos;

Qp=Sn*sin(acos(Cos));

cout<<"The Value Of tp is 1500 (Hour/Year)
S'<<endl,

cout<<"Do You Want to Change it?"<<endl;

cout<<"Enter (0) For Yes,Or (1) For No:";

cin>>01;

if(o1==1)

tp=1500;

else{
cout<<"Enter tp in (Hour/Year) =",

cin>>tp;
}

cout<<"The Value Of ca is 0.02 ($/kW.Hour)
M<<endl;

cout<<"Do You Want to Change it?"<<endl;

cout<<"Enter (0) For Yes,Or (1) For No:";

cin>>02;

if(02==1) ca=0.02;

else{

cout<<"Enter ca in ($/kW.Hour) =";

cin>>ca;
}

cout<<"The Value Of zk is 3 ($/(kVar.Year))
M<<endl;
cout<<"Do You Want to Change it?"<<endl;
cout<<"Enter (0) For Yes,Or (1) For No:";
cin>>03;
if(03==1) zk=3;

else{
cout<<"Enter zk in ($/(kVar.Year)) = ";
cin>>zk;

}

Ip=sqrt(pow(Qp,2)/pow(U,2));

Gamma=(pow(lp,2)*R)/(1000*Qp);

cout<<Gamma<<endl;

for(int i=10;i<=60;i=i+10){
Qk=((100-i)*Qp/100);
cout<<" Qk = "<<Qk<<endl;
A=Qk/Qp;
cout<<"A = "<<A<<endl;
Delta_P1=pow(Qp,2)*R/pow(U,2);
Delta_P2=pow(Qp,2)*A*(2-

A)*R/pow(U,2);

Delta_P_Star=Delta_P2/Delta_P1;
cout<<"Delta P Star =

"<<Delta P_Star<<endl;
Zk=zk*Qk;
Al=1-Zk/(2*Gamma*tp*ca);
cout<<"A From Sec Low is
="<<Al<<endl;

¥
¥
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U=input('Enter Un (in kV) =;
R=input('Enter R (in ohm) =");
Qp=input('Enter Qp (in kVA) =);
disp('The Value Of tp is 1500 (Hour/Year) .");
disp('Do You Want to Change it?");
ol=input('Enter (0) For Yes,Or (1) For No:");
if o1==1

tp=1500;
else

tp=input('Enter tp in (Hour/Year) =");
end
disp('The Value Of ca is 0.02 ($/kW.Hour) .");
disp('Do You Want to Change it?");
o2=input('Enter (0) For Yes,Or (1) For No:");
if 02==1

ca=0.02;
else

ca=input(‘Enter ca in ($/kW.Hour) =);
end
disp(‘The Value Of zk is 3 ($/(kVar.Year)) .");
disp('Do You Want to Change it?");
o3=input(‘Enter (0) For Yes,Or (1) For No:");
if 03==1

zk=3;
else

zk=input('Enter zK in ($/(kVar.Year)) =");
end
ip=Qp"2/U"2;
Gamma=ip*R/(Qp*1000);
Qk=((100-10)*Qp/100);
A=Qk/Qp;
disp(A ="
disp(A) Delta_P1=(Qp"2*R)/(U"2);
Delta_P2=(Qp"2)*A*(2-A)*R/(U"2);
Delta_P_Star=Delta_P2/Delta_P1,
disp('Delta P Star =)
disp(Delta_P_Star)
Zk=zk*Qk;
Al=1-Zk/(2*Gamma*tp*ca);
disp('A From Sec Low is =")
disp(Al1)
x1=0:0.04:A1;
y1=x1.*(2-x1);
Qk=((100-20)*Qp/100);
A=Qk/Qp;
disp(A ="
disp(A)

Delta_P1=(Qp"2*R)/(U"2);
Delta_P2=(Qp"2)*A*(2-A)*R/(U"2);
Delta_P_Star=Delta_P2/Delta_P1,;
disp(‘'Delta P Star =")
disp(Delta_P_Star)

Zk=zk*Qk;
A2=1-Zk/(2*Gamma*tp*ca);
disp('A From Sec Low is =)
disp(A2)

x2=0:0.04:A2;

y2=X2.%(2-x2);
Qk=((100-30)*Qp/100);
A=Qk/Qp;

disp(A="

disp(A)
Delta_P1=(Qp"2*R)/(U"2);
Delta_P2=(Qp"2)*A*(2-A)*R/(U"2);
Delta P_Star=Delta_P2/Delta_P1;
disp(‘'Delta P Star =")
disp(Delta_P_Star)

Zk=zk*Qk;
A3=1-Zk/(2*Gamma*tp*ca);
disp('A From Sec Low is =)
disp(A3)

x3=0:0.04:A3;

y3=x3.%(2-x3);
Qk=((100-40)*Qp/100);
A=QK/Qp;

disp(A ="

disp(A)
Delta_P1=(Qp"2*R)/(U"2);
Delta_P2=(Qp"2)*A*(2-A)*R/(U"2);
Delta_P_Star=Delta_P2/Delta_P1;
disp('Delta P Star =)
disp(Delta_P_Star)

Zk=zk*Qk;
A4=1-ZKk/(2*Gamma*tp*ca);
disp(‘A From Sec Low is =)
disp(A4)

x4=0:0.04:A4;

ya4=x4.*(2-x4);
Qk=((100-50)*Qp/100);
A=Qk/Qp;

Delta_P1=(Qp"2*R)/(U"2);
Delta_P2=(Qp"2)*A*(2-A)*R/(U"2);
Delta_P_Star=Delta_P2/Delta_P1;

Part 1

Part 2
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disp('Delta P Star =")
disp(Delta_P_Star)
Zk=zk*QKk;
A5=1-ZKk/(2*Gamma*tp*ca);
disp(‘A From Sec Low is =)
disp(A5)

x5=0:0.04:A5;
y5=x5.*(2-x5);
Qk=((100-60)*Qp/100);
A=Qk/Qp;

disp(A ="

disp(A)
Delta_P1=(Qp"2*R)/(U"2);
Delta_P2=(Qp"2)*A*(2-A)*R/(U"2);
Delta P_Star=Delta_P2/Delta_P1,
disp('Delta P Star =")
disp(Delta_P_Star)
Zk=zk*QKk;
A6=1-ZKk/(2*Gamma*tp*ca);
disp(‘A From Sec Low is =)
disp(A6)

x6=0:0.04:A6;
y6=X6.*(2-X6);
subplot(2,3,1),plot(x1,y1);
subplot(2,3,2),plot(x2,y2);
subplot(2,3,3),plot(x3,y3);
subplot(2,3,4),plot(x4,y4);
subplot(2,3,5),plot(x5,y5);
subplot(2,3,6),plot(x6,y6);

Part 3
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gamma=Zk/(2*ca*tp);
wl=gamma:0.001:Gamma,;
v1=1-Zk./(2*wl*tp*ca);
gamma=Zk/(2*ca*tp);
w2=gamma:0.0001:Gamma,
v2=1-Zk./[(2*w2*tp*ca);
gamma=Zk/(2*ca*tp);
w3=gamma:0.0001:Gamma,;
v3=1-Zk./(2*w3*tp*ca);
gamma=Zk/(2*ca*tp);
w4=gamma:0.0001:Gamma,;
vA4=1-Zk./[(2*wa*tp*ca);
gamma=Zk/(2*ca*tp);
w5=gamma:0.0001:Gamma;
v5=1-Zk./(2*w5*tp*ca);
gamma=Zk/(2*ca*tp);
w6=gamma:0.0001:Gamma,
v6=1-Zk./(2*w6*tp*ca);
subplot(2,3,1),plot(w1,v1);
subplot(2,3,2),plot(w2,v2);
subplot(2,3,3),plot(w3,v3);
subplot(2,3,4),plot(w4,v4);
subplot(2,3,5),plot(w5,v5);
subplot(2,3,6),plot(w6,v6);
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