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POWER FLOW METHOD USING GENETIC A

SUMMARY 

Key Words: Genetic Algorithm, Newton-Raphson 

The aim of this study is to investigate the genetic algorithm and its application areas 

and to give the basic knowledge of the power flow. Initially, the concept of the 

genetic algorithm and its fundamental theorem are defined. The operating principle 

of the genetic algorithm is then documented. Furthermore, the power flow and its 

types including the structure of algorithm are presented. Significant literature review 

on the several application areas is carried out.  



n genetik algoritmalar, evrimsel hesaplama 

Genetik al

en

sayesinde enerji 
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 [1-7].



3 

2.1. 

G bir 

yapay zeka  Evrimsel 

stratejileri (evolution strategies) ve de son olarak genetik programlama (genetic 

programming). 

Ayr

. 

Genetik algoritma 

 Her yeni 

nesil 

daha uygun bireyler ir [8]. 

2.2. 

E  1973

Mic  psikolog ve bilgisayar bilimleri John Holland 

(1975). leri bilgisayarda 

k
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Golldb

uygulamalarda kullanarak 

 ya

tur [9-11]. 

2.3. Neden Genetik Algoritma? 

Genet

 G

zeka 

mevcuttur. G

de 

[26]. Genetik 

programlama, quadratic programlama, lineer programlama, interior point, Newton-

-diferansiyel, non-convex veya non-lineer ise 

genetik algoritma ile (global optimum 

 elde edilir A  her 

 [9-11]. 

2.4. 

B

optimizasyon  genetik 



5 

algoritma en met  Fakat bir 

Genetik algoritma  denilen genelde ikili (binary) bit dizilerinin 

. , 

genetik, 

 (genotip) 

. 

ver  (n boyutlu). Ve bu bit dizilerinin 3 

- selection) 2- -mutasyon 

(mutation) ile de en 

uygun 

lasyonu ile temsil edilir. 

las

olanlar  [8-14]. 

X1 X2 

11110000 01010101 

1111000001010101(bir birey) 

. 

B  ve bunlarda en 

 ve 

problemin genetik algoritmada incelenmesini yapmak istersek; 
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edilirse; 

0 

ln n max n min2 1
e

X X
                                                                                            (2.1)          

nmaxX

nminX

e

O halde yararlanarak, 

l l l 415 0
2 1 2 16 2 2 l 4

1
x x x

x

y yl l 4 5

y

20 0
2 1 2 21 2 16,2 32 l 5

1

x=0000, y=11111 olur ise  
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 [15]; 

0.21 lpop _ say 1.65 2                                                                                             (2.2)

pop_say

l

O halde 2.2 

0.21 l 0.21 9pop_say 1.65 2 1.65 2 6.115

pop_say 6.115 pop_say 7

; 

>>A=randsrc(7,9,[ 0 1]) 

A = 

     1     1     0     1     1     1     1     1     1 

     1     0     1     0     1     1     0     0     1 

     1     0     1     1     0     0     1     1     1 

     0     1     1     0     1     0     1     0     1 

     1     1     1     0     0     0     0     1     0 

     1     1     1     0     0     1     0     0     0 

     0     1     0     0     0     1     0     1     0 

sonucunu elde edilir. ; 
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.  

eklindedir. 

P

iste

Her birey 

enip bir sonraki ne

denir

rak, yani 0 ise 1 veya 1 ise 0 

bireylerin (children, offspring)  eski bireylerin (ebebeyin, parents) 

 yani uygunluk 

 ki 

bireylerimizin kalitesi de er 

istenilen uygunluk  [15]. 

Birey               x                y 9 bit 

1. birey 

2. birey 

3. birey 

4. birey 

5. birey 

6. birey    

7. birey 

          1101 

          1010 

          1011 

          0110 

          1110 

          1110 

          0100 

          11111 

          11001 

          00111 

          10101 

          00010 

          10000 

          01010 

7

birey 
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. 

.  Genetik Algoritma Y

belirli bir zaman boyunca ay

dir [15]. 

2.4.1. Uygunluk fonksiyonu (UF) (fitness function) 

Uygunluk fonksiyonu her 

 Yani uygunluk 

U

 belirler ve 

 ise mevcut olan 

nilen 

olabilir. 

Optimizasyon 

kriterleri 

evet En 

uygun 

mutasyon son 
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UF=A CF                                                                                                             (2.3) 

F

minimizasyon 

Genetik algoritma lemlerde 

hale getiril  da 

 [15]. 

UF=T+                                                                                                          (2.4) 

Burada eklenilen T tam i 

sonunda bu T 

ur.  

Ceza fonksiyonu; 

n
2

i i 1 2,

i 1

CF p Kf (x ,x ...)                                                                                        (2.5) 

ip

iKf

ikili kod sisteminde 

 E  uygun uyum 

s

mutasyon 

, mum 

jenerasyon, Uygunluk 
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fonksiyonu ne kadar verimli ve hassas ise genetik algoritma 

[15]. 

2.4.2. Genetik algoritma o

ile (genleri) 

. Bu 

 [15]. 

2.4.2.1. Elitizim (Elitism ) 

 bir 

Bunu yaparak yeni jenerasyona iyi 

 [15]. 

2.4.2.2. reme, Reproduction, Selection, Representation) 

ini 

uyum 

bilinen metotlar; turnuv

(roulette wheel)

i (steady state selection) gibi [15]. 
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: 

farz edersek bu tekerlek azla olan birey daha fazla alan 

 g  [15]. 

toplanarak toplam uyum yani bizim %100 bulunur.  

n

i 1

Top_UF UF(i)                                                                                                  (2.6) 

Top_UF= 

UF(i) = i. Bireyin uygunluk fonksiyonu  

o halde i. bireyin ; 

UF(i)
iht(i)=

Top_UF
                                                                                                       (2.7)

rnek verecek olur isek; 

. R

1.birey 

2.birey 

3.birey 

4.birey 

5.birey 

   00100 

   01001 

   10011 

   11001 

   01110 

    50 

   150 

   25 

   175 

   100 

Toplam 

   500 

  uyumu 

%10 

%30 

%5 

%35 

%20 

Toplam 

%100 



13 

rilmesi 

1

%10

2

3

%5

4

5

%30

%35

%20

2.5.     

Tekerle

ile 

. 

 [16]. 

rak 

Turnuva s Tournament):
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giderlerken, eb

 B

 [16-19].

:  alan bireyler, uygunluk 

. asyonda N adet 

birey var ise 

Daha sonra belirli bir kalite 

 Bunu sayesinde 

 [16-19]. 

Sabit durum s :

yerine b

 [16-19]. 

2.4.2.3.  (gen t

d

yeni nesile 

. 

 [26]. 
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sonraki genetik algoritma 

 kadar, bu oran yeni nesildeki bireylerin 

 hangi oranda 

 bireyler 

z 

aprazlama sonucunda 

 [16-19]. 

; 

aprazlama (single crossover):  bir 

aprazlama 

Kromozom -1- 10101 0001000

Kromozom-2- 11100 1100111

10101 1100111

11100 0001000

. aprazlama 

aprazlama (Two point):
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ilir. 

; 

Kromozom -1-

00010001Kromozom-2-

11101110 00000000

11111111

11101110

00010001

11101110 11111111 11101110

0000000000010001 00010001

. aprazlama 

aprazlama:
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Kromozom -1-

Kromozom-2-

100

001

111

000

010

100

011

110

100

001

000

111

010

100

110

011

. aprazlama 

e 

Tek b aprazlama (Uniform): ya

 ise; 

ebeveyn1 110110010010001010

ebeveyn2 100100010110011100

1 2 2 1 1 2 2 2 1 1 2 2 1 1 1 2 2 1

2 1 1 2 2 1 1 1 2 2 1 1 2 2 2 1 1 2

döl1=1 0 0 1 1 0 0 1 0 0 1 0 0 0 1 1 0 0

döl2=1 1 0 1 0 0 0 1 0 1 1 0 0 1 1 0 1 0

. 

ebeveyn 2 den 

. 
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birinci ebeveynden 0 ise ikinci ebeveynden o bit numara

Ebeveyn_1_=

Ebeveyn_2_= 1

01

1

1

1

1

0

0

0

0

0

0

0

0

0

1

1

1

1

1

11

00

0

00

00

. 

birinci ebeveynden, 0 ise ikinci ebeveynden 

aprazlama (Arithmetic):

verilen 

döl1=a*ebeveyn1+(1-a)*ebeveyn2

döl2=(1-a)*ebeveyn1+a*ebeveyn2
                                                                         (2.8) 

sabitidir (weighting 

[26].

olarak; 
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Ebeveyn-1-

Ebeveyn-2

0.3

0.5

1.4

4.5

0.2

0.1

a=0.7

. rnekleri 

1

1

döl1 =0.7*0.3+(1-0.7)*0.5

döl2 =(1-0.7)*0.3+0.7*0.5

0.36

0.4

2.33

2.98

0.17

0.15

. b. Meydana Gelen D

de 

2.4.2.4. Mutasyon o

parametre 
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 [15-24]. 

ilir ise, 

Mutasyondan

Mutasyondan

sonraki

Birey 1

Birey 2

Birey 1

Birey 2

10110010111

11011011001

10111010111

11011010001

. rnekleri 

zinci bir 

evirme:
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Mutasyondan Mutasyondan

sonra

1

1

0

1

0

0

1

0

0

1

1

1

1

0

0

0

1

1

0

0

1

1

. 

Ekleme: enlerin 

Mutasyondan Mutasyondan

sonra

1

1

0

1

0

0

1

0

0

1

1

1

1

0

0

0

0

1

0

0

1

1

. 
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Yer d :

Mutasyondan

Mutasyondan

sonraki

Birey 1

Birey 2

Birey 1

Birey 2

10110010111

11011011001

10111010111

11010010111

.  Yer D

:

Mutasyondan Mutasyondan

sonra

1

1

0

1

0

0

1

0

0

1

1

1

0

0

1

1

0

1

0

0

1

0

Mutasyondan Mutasyondan

sonra

1

0

0

1

1

1

1

0

0

1

0

1

1

0

1

0

1

1

0

0

1

1

. 

bireyler 



3.1. 

enerjisi gelmektedir. 

. 

 [25-27]. 

-

biliniyor), 

- , 

-

sistemler, 
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A x = b                                                                                                              (3.1)  

bilgisayarl

ve bu 

[25]. 

tirilmesi hedeflenir. Sistem

3.2. 

inmesi 

 ve santralin gerilim genlikleridir. Bunlar 

veri olar baralar

, santralin reaktif 

i 

 [25-27]. 

3.3. 

gesiz hat 



25 

n yap

[25]. 

Yap  bu kabuller;  

-

-

-

-  [25]. 

3.4. 

syon metodu, Gauss-Seidal 

3.5. 

i

gip

giq

ip

iq

ciq
,yi yip q

. 

gi gip ,q

yi yip ,q

i ip ,q
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ciq

 kapasiteler veya senkron makineler v.s dahil 

edilebilinir. 

baraya K ; 

gi yi ip =p +p     (3.2)

gi ci yi iq +q =p +p    (3.3)

i gi yi i hati pip -(p -p )=p -p =g =0                                                                     (3.4) 

i ci yi i hati qiq -(q -q )=q -q =g =0                                                               (3.5) 

Sistemde 

hati hati i ip ,q ,v ,

deki baralar 

en iv  ve i hatip  ve hatiq

hatip  ve hatiq edeni 

sistem

[38]. 

hatip  ve iv i

ve hatiq
gip  si yani hatip

karakteristikleri, iv

ya

hatip  ve hatiq

iv , i  [25-27]. 
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*

i i i i is =p +jq =v i                                                                                                          (3.6)

*

ii

n
* * *

i ij j

j=1

i = y v                                                                                                               (3.7) 

i i i i

kompleks
de

v =v (cos                                                                                           (3.8) 

i

ijy =bara admitans matrisi 
baray

ij ij ijy =g +jb                                                                                                                (3.9)

n n

i i j ij ij ij ij i j ij ij ij ij

j=1 j=1

s =v v (g cos                                       (3.10) 

ij i j                                                                                                                  (3.11) 

ij

Denklem 3.6 ile 

rse ise bu durumda ortaya; 

n

i i j ij ij ij ij

j=1

p =v v (g cos                                                                                (3.12)

n

i i j ij ij ij ij

j=1

q =v v (g sin                                                                                 (3.13) 



28 

3.6.

giv ), ayarlanabilen 

ciq

it

i iv ) dir [25].

3.7

Denklem 

r[37]. 

ij ij ij BARA BARA

bara
admitans
matrisi

y =g +jb => Y = Z *

                                                                     (3.14)

BARAZ  matrisi 

 [YBARA] 

BARA

matrisi elde edilebilir. 

YBARA   

1

2

3
0.1+j0.2

0.05+j0.2 0.1+j0.4

13 '
0.01

2

y
j 13 '

0.01
2

y
j

12 '
0.025

2

y
j

1 3 '
0 .0 2

2

y
j

ekil 3.2. 
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11 12 13

BARA 21 22 23

31 32 33

y y y

[Y ]= y y y

y y y

1312
11 12 13

y 'y '
y =y +y + +

2 2
=> 

-1 -1

11y =(0.05+j0.2) +(0.1+j0.2) +(j0.025)+(j0.01)=> 

11y =3.176-j8.68b

-1 -1

12 12y =-z =-(0.05+j0.2) =-1.176+j4.71b 

-1 -1

13 13y =-z =-(0.1+j0.2) =-2+j4 b

BARA

3.176-j8.67 -1.176+j4.71 -2+j4

Y = -1.176+j4.71 1.765-j7.014 -0.588+j2.35

-2+j4 -0.588+j2.35 2.588-j6.323

b

3.8. Metotlar 

Hangi metod yani 

 iki tanesinden 

bahsedilecektir [25]. 

3.8.1. Gauss-Seidal Metodu 

. 

devam edilir [25]. 
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bara gerilimleri tahmini 

 [25]. 

3.8.2. Newton-Raphson metodu 

-Raphson 

ri [25]. 

n

i i j ij ij ij ij

j=1

p =v v (g cos                                                                                (3.12) 

n

i i j ij ij ij ij

j=1

q =v v (g sin                                                                                  (3.13) 

1

2

n

f (x)

f (x) P(x)
[y]= =

... Q(x)

f (x)
                                                                                             (3.15)

 fonksiyon birimlerini pi ve qi denklemleri doldurur. Bu 

0



31 

 Newton-Raphson metodunun temelidir [25]. 

0

0 0

x-x

y=f(x ) .(x-x ) (BDBKT)
f

x
                                                                     (3.16) 

BDBKT

0

1

0 0x=x .(y-f(x ))
x x

f

x
                                                                                  (3.17) 

Bu denklemde x0 

-1
x(i+1)=x(i)+ J(i) .(y-f x(i) )                                                                            (3.18) 

(y-f x(i) )

i gi yi i hati pip -(p -p )=p -p =g =0         

i ci yi i hati qiq -(q -q )=q -q =g =0         (i=ng+1

Her iterasyonda x(i+1)-x(i)

tekrar edilir [25]. 

J(  Jacobian matristir ve n*n boyutlu bir matristir. 

Jacobian matrisi 
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1 1

1

x=x(i)

1 x=x(i)

...

f
[J(i)] ... ... ...

...

n

n n

n

f f

x x

x
f f

x x

                                    (3.19) 

3.18

T

2 n ng+1 n[x] =                                                                       (3.20) 

T

hat2 hatn hat(ng+1) hatn[y] = p ... p q ... q                                                          (3.21) 

T

2 n (ng+1) n[f(x)] = p ... p q ... q                                                                  (3.22) 

elemanlara ba

n
i

i j ij ij ij ij

j=1i
j¹i

p
J1(i,i) v v (-g sin b cos                                                             (3.23) 

i
i j ij ij ij ij

j

p
J1(i,j)=v v (g sin                                                                       (3.24) 

i
j ij ij ij ij i ii

j=1i
j i

p
J2(i,i) v (g cos

v

n

                                                      (3.25) 

i
i ij ij ij ij

j

p
J2(i,j)=v (g cos

v
                                                                        (3.26) 

n
i

i j ij ij ij ij

j=1i
j i

q
J3(i,i) v v (g cos                                                               (3.27) 

i
i j ij ij ij ij

j

q
J3(i,j)=-v v (g cos                                                                     (3.28) 
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n
i

j ij ij ij ij i ii

j=1i
j

q
J4(i,i) v (g sin

v
i

                                                         (3.26) 

i
i ij ij ij ij

j

q
J4(i,j)=v (g sin

v
                                                                         (3.30) 

2 2 2 2 2

2 3 2 1 2

3 3 3 3 3

2 3 2 1 2

2 3 1 2

1 1 1

2 3

... ...

... ...

... ... ... ... ... ... ... ...

... ...

[J]

...

n

ng ng n

n

ng ng n

n n n n n n

n ng ng n

ng ng ng

pp p p p p

v v v

p p p p p p

v v v

p p p p p p

v v v

q q q 1 1 1

1 2

2 2 2 1 2 2

2 3 1 2

2 3 1 2

...

.... ...

... ... ... ... ... ... ... ...

... ...

ng ng ng

n ng ng n

ng ng ng ng ng ng

n ng ng n

n n n n n n

n ng ng n

q q q

v v v

q q q q q q

v v v

q q q q q q

v v v

                     (3.31)

J1 J2
[J]=

J3 J4
                                                                                                         (3.32) 

[J(i)].                                                                                                    (3.33) 

x(i+1)=x(i)+                                                                                                  (3.34)

k

                                                                            (3.35) 

                                                                               (3.36) 

O halde; 



34 

J1(i) J2(i)
=

J3(i) J4(i)
                                                                          (3.37) 

x(i+1)= = +
V(i+1) V(i)

                                                                     (3.38) 

Newton-Raphson  x durum 

bulunmak isteniyor ise, durum 

bulunur. 

[37]; 

n

i i j ij ij ij ij

j=1

q =v v (g sin                                                                                  (3.39) 

n

1 1 j 1j 1j 1j 1j

j=1

p =v v (g cos                                                                               (3.40) 

ng n

gi yj

i=1 i=1

p - p

'

ij* * * * *

ij ij ij i i j ij i i

y
s =p +q =v (v -v )y +v v ( )

2
                                                                       (3.41) 

Buradan; 

'

ij* * * * *

ij i i j ij i i

y
p =Re v (v -v )y +v v ( )

2
                                                                         (3.42) 

'

ij* * * * *

ij i i j ij i i

y
q =Im v (v -v )y +v v ( )

2
                                                                         (3.43) 
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, 

imum 

[25]

-

-

devam edilir. 

-
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Hat say

Bara s

Bara admitans matrisi olu

[y-f(x)] matrisi denklemler kullan

[ ( )]y f x stop

Jacobian matris olu

[x(i)] durum de

[x(i+1)] durum de

[x(i+1)] vekt

 3.2. Newton-Raphson Algoritma  Temel M



. 

~

23 0.05 0.2z j b
3

3

3

1.0 5.417

0.6

0.3

o

Y

Y

v b

p b

q b
3

2
2 0.8Gp b

2

2

2

1.08 1.391

0.3

0

o

Y

Y

v b

p b

q

25 0.05 0.2z j b
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Tablo 4.1. 

Hat no R(b) X(b) Y(b) 

1-3 0.1 0.4 0.012 

1-4 0.15 0.6 0.02 

1-5 0.05 0.2 0.025 

2-3 0.05 0.2 0.015 

2-5 0.05 0.2 0.02 

3-4 0.1 0.4 0.015 

Tablo 4.2. 

Bara no V(b) (b) 

1(PV) 1.08 0

2(PV) 1.08 -1.391 

3(PQ) 1.0 -5.417 

4(PQ) 0.9 -8.174 

5(PQ) 1.0504 -3.461 

 4.1 de verilen empedans ve admitans 

Ybara yani bara 

E ekil 4.3 den hareketle; 

Empedans=[z13, z14, z15, z23, z25, z34] 

ekil 4.3 den hareketle; 

13y

2
, 14y

2
, 15y

2
, 23y

2
, 25y

2
, 34y

2
] 

[27]. 
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nb= 

hb=[1 1 1 2 2 3;  

       3 4 5 3 5 4];  

empedans=[0.1+0.4i,0.15+0.6i,0.05+0.2i,0.05+0.2i,0.05+0.2i,0.1+0.4i] 

sont=[0.012i,0.02i,0.025i,0.01i,0.02i,0.015i] 

for i=1:nb 

    for j=1:nb%burada bara matris icin yer actik

        y(i,j)=0; 

    end

end

 for i=1:nb 

    for j=1:nb 

        if i~=j 

            for m=1:hatsayisi 

                if (i==hb(1,m))&(j==hb(2,m))% kosegen disi elemanlari olusturuldu

                    y(i,j)=-1/empedans(m); 

                end

                if (i==hb(2,m))&(j==hb(1,m))% kosegen disi elemanlari olusturuldu

                    y(i,j)=-1/empedans(m); 
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                end

            end

        end

    end

end

 for i=1:nb 

    for j=1:hatsayisi 

        if i==hb(1,j) 

            y(i,i)=y(i,i)+(1/empedans(j))+sont(j); 

        end

        if i==hb(2,j) 

            y(i,i)=y(i,i)+(1/empedans(j))+sont(j); 

        end

    end

end

for i=1:nb 

    for j=1:nb 

        g(i,j)=real(y(i,j)); 

        b(i,j)=imag(y(i,j)); 

    end

end



42 

'Z Y

ve y [37]: 

15 1314
11 14 15 13

y yy
y =y +y +y +( )+( )+( )

2 2 2
  

-1

13 13y =-z

[Ybara]= 
ij ij ij(y =g +jb )=>

   

2.1569 - 8.5705i

0

0

0

0

-1.1765 + 4.7059i

-0.5882 + 2.3529i

-0.3922 + 1.5686i

2.3529 - 9.3818i

-1.1765 + 4.7059i

-1.1765 + 4.7059i

-0.5882 + 2.3529i

-0.5882 + 2.3529i

-1.1765 + 4.7059i

2.3529 - 9.3748i

-0.3922 + 1.5686i

-0.5882 + 2.3529i

0.9804 - 3.8866i

0

0

-1.1765 + 4.7059i

-1.1765 + 4.7059i

2.3529 - 9.3668i

0

0

[g]=> 

2.1569

0

0

0

0

-1.1765

-0.5882

-0.3922

2.3529

-1.1765

-1.1765

-0.5882

-0.5882

-1.1765

2.3529

-0.3922

-0.5882

0.9804

0

0

-1.1765

-1.1765

2.3529

0

0

[b]=> 

-8.5705

0

0

0

0

4.7059

2.3529

1.5686

-9.3818

4.7059

4.7059

2.3529

2.3529

4.7059

-9.3748

1.5686

2.3529

-3.8866

0

0

4.7059

4.7059

-9.3668

0

0

elde edilir.  
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Genetik algoritma ve Newton-Raphson metodu kullanarak 

 [28-30]. 

1-

2- leri; 

   -

   -sistemin gerilimleri

   -

3-S  elektriksel 

modellerini basitle  birim 

ler 

4- , yani 

5-

P  ve Q v

ya ebilir. Bu nedenle v ve Q 

birbirleri ile dah

bulunur (P ile ). 

6-

sistemde bir 

7-
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            -

          -

           

           -

           -

            kabul edilir 

                                    

                

           

8-

           -bara gerilim genlikleri(lineer) 

           -hatlardan akan 

           - -

           - -    

            

            

4.1. netik Algoritma ve Newton-

      

B de veril , ekil 

4.1

de belirtilen gip

f , formul 4.1 
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; 

yip

-  ( nin  3. 

ng

n

gip

yip

ng n

gi yi

i=1 j=1

p - p =                   (4.1) 

, pgen2, vgen1,vgen2 

likleri ise 

Tablo 4.3. 

Bara no Gerilim 

Genlik 

Gerilim 

Aktif G Reaktif G 

Gen. Bara 

Aktif G 

Gen. Bara 

Reaktif G 

1 1.0800 0 0 0 1.1470 0.2006 

2 1.0800 -1.3910 0 0 0.5939 0.3635 

3 1.0040 -5.4170 0.6 0.3 0 0

4 0.9805 -8.1740 0.4 0.1 0 0

5 1.0368 -3.4610 0.6 0.2 0 0
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Newton-

Tablo 4.4. Newton-

Bara no Gerilim 

Genlik 

Gerilim 

Aktif G Reaktif G 

Gen. Bara 

Aktif G 

Gen. Bara 

Reaktif G 

1 1.0800 0 0 0 0.9097 0.1141 

2 1.0800 -1.4152 0 0 0.7338 0.4411 

3 1.0104 -5.5919 0.6 0.3 0 0

4 0.9846 -8.4997 0.4 0.1 0 0

5 1.0430 -3.5945 0.6 0.2 0 0

Tablo 4.3 ve Tablo , genetik algoritma ile bulunan 

- . 

Bunun nedeni; 

uygun dur rini . Genetik algoritma, geleneksel 

, 

. 
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'lan , kran 

Optimization Tool

- ur

options

genetik algoritma n ve kontrol 

parametreleri 

lenerek ama

ir. 

, 

. 

Sonucu Elde Edile
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ekil 4.5' , (

sonunda ) genetik 

algorit tir. 

4.2. 

4.2.1. Newton-

            

            hatsayisi=6; 

            nb=5; 

            ng=2; 

            n=5; 

            epsilon=0.0001; 

            hb=[1 1 1 2 2 3; 3 4 5 3 5 4]; 

            empedans=[0.1+0.4i,0.15+0.6i,0.05+0.2i,0.05+0.2i,0.05+0.2i,0.1+0.4i]; 

            sont=[0.012i,0.02i,0.025i,0.01i,0.02i,0.015i]; 

            vb=[1.08,1.08,1,0.9,1.0504]; 

            aci=[0,-1.391,-5.417,-8.174,-3.461]; 

            pgen=[0,0.8,0,0,0]; 

            qgen=[0,0,0,0,0]; 

            pyuk=[0,0.3,0.6,0.4,0.6]; 

            qyuk=[0,0,0.3,0.1,0.2]; 

            A=[0.5 0.5]; 

            B=[0.351 0.389]; 

            C=[0.444 0.460]; 

            wsifir=17; 
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            wz=1; 

            iterp=0; 

            vsinir=[1+1.1i,1+1.1i,0.9+1.05i,0.9+1.05i,0.9+1.05i]; 

            psinir=[0.1+1i,0.1+1i]; 

            c=0.92; 

            eopt=0.1; 

            iter=0; 

            %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

            

            %

            for i=1:nb 

                for j=1:nb 

                    y(i,j)=0; 

                end

            end

            for i=1:nb 

                for j=1:nb 

                    if i~=j 

                        for m=1:hatsayisi 

                            if (i==hb(1,m))&(j==hb(2,m))% kosegen disi elemanlari 

olusturuldu

                                y(i,j)=-1/empedans(m);



50 

                            end

                            if (i==hb(2,m))&(j==hb(1,m))% kosegen disi elemanlari 

olusturuldu

                                y(i,j)=-1/empedans(m);

                            end

                        end

                    end

                end

            end

            for i=1:nb 

                for j=1:hatsayisi 

                    if i==hb(1,j) 

                        y(i,i)=y(i,i)+(1/empedans(j))+sont(j); 

                    end

                    if i==hb(2,j) 

                        y(i,i)=y(i,i)+(1/empedans(j))+sont(j); 

                    end

                end

            end

            for i=1:nb 

                for j=1:nb 

                    g(i,j)=real(y(i,j)); 

                    b(i,j)=imag(y(i,j)); 
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                end

            end

            %%%%%%%%%%%%%%%%%

            for i=1:nb 

                acir(i)=aci(i)*pi/180;%aci radyana cevrildi

            end

            for i=1:nb 

                for j=1:nb 

                    rad(i,j)=acir(i)-acir(j); 

                end

            end

            %%%%%%%%%%%%%%%%%

            %

            iterp=0; 

            x1=[0 0 0 0 0 0 0]; 

            x2=[0 0 0 0 0 0 0]; 

            iter=0; 

            j=zeros(7,7); 

            dfp=1; 

            

            while max(abs(dfp))>eopt 

                iterp=iterp+1; 

                iter=0; 
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                for i=1:(nb-1)%slack bara acisi alinmiyor

                    x1(i)=acir(i+1); 

                end

                for i=nb:7 

                    x1(i)=vb(i-2); 

                end

                %

                %baralara ait aktif reaktif guc dengesi arastirilir

                vv=zeros(1,nb); 

                vu=zeros(1,nb); 

                p=zeros(1,nb); 

                for i=1:nb 

                    for j=1:nb 

                        vu(j)=vb(j)*((g(i,j)*cos(rad(i,j)))+(b(i,j)*sin(rad(i,j)))); 

                        vv(i)=vv(i)+vu(j); 

                    end

                    p(i)=vb(i)*vv(i); 

                end

                vv=zeros(1,nb); 

                vu=zeros(1,nb); 

                q=zeros(1,nb); 

                for i=1:nb 
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                    for j=1:nb 

                        vu(j)=vb(j)*((g(i,j)*sin(rad(i,j)))-(b(i,j)*cos(rad(i,j)))); 

                        vv(i)=vv(i)+vu(j); 

                    end

                    q(i)=vb(i)*vv(i); 

                end

                for i=2:nb 

                    farkp(i)=-pgen(i)+pyuk(i)+p(i); 

                end

                for i=3:nb 

                    farkq(i)=qyuk(i)+q(i); 

                end

                for i=1:(nb-1) 

                    xx1(i)=farkp(i+1); 

                end

                for i=1:(nb-ng) 

                    xx2(i)=farkq(i+ng); 

                end

                xx=[xx1,xx2]; 

                 while max(abs(xx))>epsilon 

                    iter=iter+1; 

                     for i=2:nb 

                        acir(i)=x1(i-1); 
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                    end

                    for i=3:nb 

                        vb(i)=x1(i+2); 

                    end

                    for i=1:nb 

                        for j=1:nb 

                            rad(i,j)=acir(i)-acir(j); 

                        end

                    end

                    for i=2:nb 

                        pilk=0; 

                        for j=1:nb 

                            pilk=pilk+vb(j)*(g(i,j)*cos(rad(i,j))+b(i,j)*sin(rad(i,j))); 

                        end

                        p(i)=vb(i)*pilk; 

                    end

                    for i=3:nb 

                        qilk=0; 

                        for j=1:nb 

                            qilk=qilk+vb(j)*(g(i,j)*sin(rad(i,j))-b(i,j)*cos(rad(i,j))); 

                        end

                        q(i)=vb(i)*qilk; 

                    end
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                    for i=2:nb 

                        farkp(i)=-pgen(i)+pyuk(i)+p(i); 

                    end

                    for i=3:nb 

                        farkq(i)=qyuk(i)+q(i); 

                    end

                    kon(1:4)=farkp(2:5);%kontrol vektoru

                    kon(5:7)=farkq(3:5);%kontrol vektoru

                    for i=1:(nb-1) 

                        xx1(i)=farkp(i+1); 

                    end

                    for i=1:(nb-ng) 

                        xx2(i)=farkq(i+ng); 

                    end

                    xx=[xx1,xx2]; 

                    %jacobian icin

                    j1=zeros(4,4); 

                    j2=zeros(4,3); 

                    j3=zeros(3,4); 

                    j4=zeros(3,3); 

                    jac1=zeros(5,5); 

                    jac3=zeros(5,5); 

                    for i=1:nb 
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                        for j=1:nb 

                            if (i~=j) 

                                jac1(i,i)=jac1(i,i)+vb(j)*(-g(i,j)*sin(rad(i,j))+b(i,j)*cos(rad(i,j))); 

                                jac3(i,i)=jac3(i,i)+vb(j)*(g(i,j)*cos(rad(i,j))+b(i,j)*sin(rad(i,j))); 

                            end

                        end

                    end

                    for k=1:nb 

                        jac1(k,k)=vb(k)*jac1(k,k); 

                        jac3(k,k)=vb(k)*jac3(k,k); 

                    end

                    for k=1:nb 

                        for n=1:nb 

                            if (k~=n) 

                                jac1(k,n)=vb(k)*vb(n)*(g(k,n)*sin(rad(k,n))-

b(k,n)*cos(rad(k,n))); 

                                jac3(k,n)=-

vb(k)*vb(n)*(g(k,n)*cos(rad(k,n))+b(k,n)*sin(rad(k,n))); 

                            end

                        end

                    end

                    j1=-jac1(2:nb,2:nb); 

                    j3=-jac3(ng+1:nb,2:nb); 

                     jac2=zeros(nb,nb); 
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                    jac4=zeros(nb,nb); 

                    for k=1:nb 

                        for n=1:nb 

                            if (k~=n) 

                                

jac2(k,k)=jac2(k,k)+vb(n)*(g(k,n)*cos(rad(k,n))+b(k,n)*sin(rad(k,n))); 

                                jac4(k,k)=jac4(k,k)+vb(n)*(g(k,n)*sin(rad(k,n))-

b(k,n)*cos(rad(k,n))); 

                            end

                        end

                    end

                    for k=1:nb 

                        jac2(k,k)=jac2(k,k)+2*vb(k)*g(k,k); 

                        jac4(k,k)=jac4(k,k)-2*vb(k)*b(k,k); 

                    end

                    for k=1:nb 

                        for n=1:nb 

                            if (k~=n) 

                                jac2(k,n)=vb(k)*(g(k,n)*cos(rad(k,n))+b(k,n)*sin(rad(k,n))); 

                                jac4(k,n)=vb(k)*(g(k,n)*sin(rad(k,n))-b(k,n)*cos(rad(k,n))); 

                             end

                        end

                    end

                    j2=-jac2(2:5,3:5); 
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                    j4=-jac4(3:5,3:5); 

                     jac=[j1 j2;j3 j4]; 

                     jacters=inv(jac); 

                    x2=x1'+jacters*kon'; 

                    x1=x2'; 

                    if iter>20    %Hata durdurma komutu

                        break

                    else

                    end

                end

                for i=1:ng 

                    pgen(i)=p(i)+pyuk(i); 

                end

                for i=1:ng 

                    qgen(i)=q(i)+qyuk(i); 

                end

                %%%%%%%%%%%%

                %df1/dx  hesaplayalim=>

                f1pg1=(2*A(1)*pgen(1))+B(1);%dfp1/dpg1

                for i=2:nb 

                    p1aci(1,(i-1))=vb(1)*vb(i)*((g(1,i)*sin(rad(1,i)))-(b(1,i)*cos(rad(1,i)))); 

                end

                for i=(ng+1):nb 
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                    p1v(1,(i-ng))=vb(1)*((g(1,i)*cos(rad(1,i)))+(b(1,i)*sin(rad(1,i)))); 

                end

                p1x1=[p1aci p1v]; 

                p1x=p1x1';%dp1/dx i bulduk

                dfdx=f1pg1*p1x;%dfp/dx=(dfp/dpg1)*(dp1/dx)

                %%%%%%%%%%%%%%

                %%%%%%%%%%%%

                %dw/dx i bulalim=>

                for i=2:nb 

                    wx1(i-1)=0;%acinin kisiti olmadigi icin sifir

                end

                toi=wsifir*(wz^iterp); 

                vr=real(vsinir); 

                vi=imag(vsinir); 

                for i=1:(nb-ng) 

                    if vb(i+ng)<vr(i+ng) 

                        wx2(i)=2*toi*(vb(i+ng)-vr(i+ng)); 

                    elseif vb(i+ng)>vi(i+ng) 

                        wx2(i)=2*toi*(vb(i+ng)-vi(i+ng)); 

                    else

                        wx2(i)=0; 

                    end

                end
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                wx=[wx1 wx2]; 

                dwdx=wx';%dw/dx bulundu

                %%%%%%%%%%%%%%

                %%%%%%%%%%%%%%%

                %[(dgp/dx) (dgq/dx)]  i bulalim=>

                dgx=j';%jacobian in transpozudur

                %%%%%%%%%%%%%%

                %%%%%%%%%%%%%%%

                %o zaman lamdax=>

                kk=-(dfdx+dwdx); 

                lamx=(inv(dgx))*kk; 

                %%%%%%%%%%%

                %%%%%%%%%%%%%%%

                %[(dgp/du) (dgq/du)] i bulalim=>

                for i=2:nb 

                    for j=2:ng 

                        if i==j 

                            gpu((j-1),(i-1))=-1; 

                        else

                            gpu((j-1),(i-1))=0; 

                        end

                    end

                end
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                for i=(ng+1):nb 

                    for j=2:ng 

                        gqu((j-1),(i-ng))=0; 

                    end

                end

                dgdu=[gpu gqu];%dg/du matrisi bulundu

                %%%%%%%%%%%%%%%%%

                %%%%%%%%%%%%%%%%%%%%

                %uyeni yi bulalim

                pr=real(psinir); 

                pi=imag(psinir); 

                if iterp==1 

                    fk1=0; 

                    for i=2:ng 

                        rk1(i-1)=-dfp((i-1),1); 

                        rk(i-1)=rk1(i-1); 

                        fk1=fk1+(dfp((i-1),1)^2); 

                    end

                    fk1=sqrt(fk1); 

                    for i=2:ng 

                        pgen(i)=pgen(i)+(c*rk(i-1)); 

                    end

                else
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                    fk=0; 

                     for i=2:ng 

                        fk=fk+(dfp((i-1)^2)); 

                    end

                    fk=sqrt(fk); 

                    beta=(fk/fk1)^2; 

                    fk1=fk; 

                    for i=2:ng 

                        rk(i-1)=-dfp((i-1),1)+(beta*rk1(i-1)); 

                        rk1(i-1)=rk(i-1); 

                    end

                    for i=2:ng 

                        pgen(i)=pgen(i)+(c*rk(i-1)); 

                        if pgen(i)<pr(i) 

                            pgen(i)=pr(i); 

                        elseif pgen(i)>pi(i) 

                            pgen(i)=pi(i); 

                        else

                            pgen(i)=pgen(i); 

                        end

                    end

                end%if in end i

                %%%%%%%%%%%%%%%
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                hk=0; 

                for i=1:(n-1) 

                    for j=(i+1):n 

                        hk=hk+(-g(i,j)*((vb(i)^2+vb(j)^2)-2*vb(i)*vb(j)*cos(rad(i,j)))); 

                    end

                end

                %%%%%%%%%%%%%%%

                if iterp>25    %Hata durdurma komutu

                    break

                else

                end

            end%p opt un sonu

            disp('*****************************') 

            disp('*5 barali sistem icin sonuclar*') 

            disp('       ') 

            disp('bara adm matrisi') 

            disp('=========') 

            y 

            disp('           ') 

            disp('gerilim  genlikleri') 

            disp('========') 

            vb 
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            disp('           ') 

            disp('iterasyon sayisi') 

            disp('========') 

            iter 

            disp('     ') 

            disp('jaco matrisi') 

            disp('=====') 

            jac 

            disp('    ') 

            disp('durum deg vektoru') 

            disp('=====') 

            x2 

            disp('    ') 

            disp('son guc durumlari') 

            disp('=====') 

            pgen(1) 

            pgen(2) 

            qgen(1) 

            qgen(2) 

            disp('           ') 

            disp('           ') 

            disp('p opt sonrasi hat kayiplari') 

            disp('========') 
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            hk 

function p_u 

clear all; 

clc; 

FitnessFunction = @ulas; % 

numberOfVariables = 3;  

lb = [0.3 0.9 0.9]; % alt limit

ub = [1.2 1.1 1.1]; % ust limit

A = []; b = []; % 

Aeq = []; beq = []; % 

[x,Fval,exitFlag,Output] = ga(FitnessFunction,numberOfVariables,A, ...

    b,Aeq,beq,lb,ub); 

x 

Fval 

bs=5; 

gs=2; 

bara=[1.0000    1.00        0         0         0         0        0 

          2.0000    1.00        0         0         0         0.8      0 

          3.0000    1.00        0         0.6       0.3      0        0 

          3.0000    1.00        0         0.4       0.1      0        0 

          3.0000    1.00        0         0.6       0.2      0        0]; 
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  for d=2:gs

    bara(d,6)=x(1,d-1); 

end

for d=1:gs 

    bara(d,2)=x(1,d+(gs-1)); 

end

Pload=sum(bara(:,4));   

 b=[    2.1569            0         -0.5882        -0.3922         -1.1765          

           0            2.3529       -1.1765           0                  -1.1765          

      -0.5882       -1.1765      2.3529         -0.5882             0          

      -0.3922               0        -0.5882          0.9804            0          

      -1.1765        -1.1765        0                 0                  2.3529]; 

g=[    -8.5705         0             2.3529          1.5686         4.7059          

            0             -9.3818       4.7059          0                 4.7059          

          2.3529       4.7059      -9.3748          2.3529         0          

          1.5686         0              2.3529         -3.8866         0           

          4.7059       4.7059         0                 0                 -9.3668]; 

Psnr=[ 0.3  0.3  ; 1.2 1.2 ];

Qsnr=[-0.2 -0.1 ; 0.6 0.6]; 

hata=10^(-6); 

 snc=2; 

ite3=0; 
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while snc>1 

    ite3=ite3+1; 

    %%    

    P=zeros(bs,1); 

    for l=1:bs 

        aratop=0; 

        if bara(l,1)>1 

            for j=1:bs 

                aratop=aratop+bara(j,2)*((g(l,j)*cos(bara(l,3)-

bara(j,3)))+b(l,j)*sin(bara(l,3)-bara(j,3))); 

            end

            P(l,1)=bara(l,2)*aratop; 

        end

    end

        

    Q=zeros(bs,1); 

    for l=1:bs 

        aratop2=0; 

        if bara(l,1)==3 

            for j=1:bs 

                aratop2=aratop2+bara(j,2)*((g(l,j)*sin(bara(l,3)-bara(j,3)))-

(b(l,j)*cos(bara(l,3)-bara(j,3)))); 

            end
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            Q(l,1)=bara(l,2)*aratop2; 

        end

    end

    

    rt=0; 

    ty=0; 

    yt=0; 

    for l=1:bs 

        if bara(l,1)>1 

            ty=ty+1;; 

            phat(ty,1)=bara(l,6)-bara(l,4)-P(l,1); 

            rt=rt+1;         

        end

        if bara(l,1)==3 

            yt=yt+1; 

            qhat(yt,1)=bara(l,7)-bara(l,5)-Q(l,1); 

            rt=rt+1;         

        end

    end

        for l=1:ty 

        error(l,1)=phat(l,1); 

    end

    for l=1:yt 
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        error(l+ty,1)=qhat(l,1); 

    end

    

    ss=1; 

    ff=0; 

    for l=1:bs 

        if bara(l,1)==2 

            ddegisken(ss,1)=bara(l,3); 

            ss=ss+1; 

            ff=ff+1; 

        end

        if bara(l,1)==3 

            ddegisken(ss,1)=bara(l,3); 

            ss=ss+1; 

            ff=ff+1; 

        end

    end

    

    for l=1:bs 

        if bara(l,1)==3 

            ddegisken(ss,1)=bara(l,2); 

            ss=ss+1; 

        end
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    end

    [bb,aa]=size(ddegisken);  

    %jacobian matrisin olusturulmasi

    j1=zeros(bs,bs);         

    for l=1:bs 

        tp3=0; 

        if bara(l,1)>1 

            for z=1:bs 

                if l==z 

                    for j=1:bs 

                        if ((l>j) | (j>l)) 

                            tp3=tp3+bara(j,2)*(((-1)*g(l,j)*sin(bara(l,3)-

bara(j,3)))+(b(l,j)*cos(bara(l,3)-bara(j,3)))); 

                        end

                        j1(l,l)=bara(l,2)*tp3; 

                    end

                end

            end

        end

    end

    for l=1:bs 

        if bara(l,1)>1 

            for j=1:bs 
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                if ((l>j) | (j>l)) 

                    j1(l,j)=bara(l,2)*bara(j,2)*((g(l,j)*sin(bara(l,3)-bara(j,3)))-

(b(l,j)*cos(bara(l,3)-bara(j,3)))); 

                end

            end

        end

    end

    j2=zeros(bs,bs); 

    for l=1:bs 

        tp4=0; 

        if bara(l,1)==3 

            for z=1:bs 

                if l==z 

                    for j=1:bs 

                        if ((l>j) | (j>l)) 

                            tp4=tp4+bara(j,2)*((g(l,j)*cos(bara(l,3)-

bara(j,3)))+(b(l,j)*sin(bara(l,3)-bara(j,3)))); 

                        end

                        j2(l,l)=tp4+(2*bara(l,2)*g(l,l)); 

                    end

                end

            end

        end

    end
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    for l=1:bs 

        if bara(l,1)>1 

            for j=1:bs 

                if ((l>j) | (j>l)) 

                    j2(l,j)=bara(l,2)*((g(l,j)*cos(bara(l,3)-bara(j,3)))+(b(l,j)*sin(bara(l,3)-

bara(j,3)))); 

                end

            end

        end

    end

    j3=zeros(bs,bs); 

    for l=1:bs 

        tp5=0; 

        if bara(l,1)==3 

            for z=1:bs 

                if l==z 

                    for j=1:bs 

                        if ((l>j) | (j>l)) 

                            tp5=tp5+bara(j,2)*((g(l,j)*cos(bara(l,3)-

bara(j,3)))+(b(l,j)*sin(bara(l,3)-bara(j,3)))); 

                        end

                        j3(l,l)=bara(l,2)*tp5; 

                    end

                end
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            end

        end

    end

    for l=1:bs 

        if bara(l,1)==3 

            for j=1:bs 

                if ((l>j) | (j>l)) 

                    j3(l,j)=(-1)*bara(l,2)*bara(j,2)*((g(l,j)*cos(bara(l,3)-

bara(j,3)))+(b(l,j)*sin(bara(l,3)-bara(j,3)))); 

                end

            end

        end

    end

    j4=zeros(bs,bs); 

    for l=1:bs 

        tp6=0; 

        if bara(l,1)==3 

            for z=1:bs 

                if l==z 

                    for j=1:bs 

                        if ((l>j) | (j>l)) 

                            tp6=tp6+bara(j,2)*((g(l,j)*sin(bara(l,3)-bara(j,3)))-

(b(l,j)*cos(bara(l,3)-bara(j,3)))); 

                        end
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                        j4(l,l)=tp6-(2*bara(l,2)*b(l,l));

                    end

                end

            end

        end

    end

    for l=1:bs 

        if bara(l,1)==3 

            for j=1:bs 

                if ((l>j) | (j>l)) 

                    j4(l,j)=bara(l,2)*((g(l,j)*sin(bara(l,3)-bara(j,3)))-(b(l,j)*cos(bara(l,3)-

bara(j,3)))); 

                end

            end

        end

    end

    bir=0; 

    iki=0; 

    uc=0; 

    for l=1:bs 

        if bara(l,1)==1 

            bir=bir+1; 

        end
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        if bara(l,1)==2 

            iki=iki+1; 

        end

        if bara(l,1)==3 

            uc=uc+1; 

        end

    end

    jacob=zeros(bb,bb); 

    for l=(bir+1):bs 

        for j=(bir+1):bs 

            jacob(l-1,j-1)=j1(l,j); 

        end

    end

    for l=(bir+1):bs 

        for j=(bir+iki+1):bs     

            jacob(l-1,bs-bir-iki-1+j)=j2(l,j); 

        end

    end

    for l=(bir+iki+1):bs 

        for j=(bir+1):bs 

            jacob(bs-bir-iki-1+l,j-1)=j3(l,j); 

        end

    end
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    for l=(bir+iki+1):bs 

        for j=(bir+iki+1):bs  

            jacob(bs-bir-iki-1+l,bs-bir-iki-1+j)=j4(l,j);             

        end

    end

    jjacob=inv(jacob); 

    yddegisken=ddegisken+(jjacob*error); 

    error2=yddegisken-ddegisken; 

    merror2=abs(error2); % 

    snc=test(merror2,hata); 

    ddegisken=yddegisken; 

    asd=1; 

    for l=1:bs 

        if bara(l,1)==2 

            bara(l,3)=ddegisken(asd,1); 

            asd=asd+1; 

        end

        if bara(l,1)==3 

            bara(l,3)=ddegisken(asd,1); 

            asd=asd+1; 

        end

    end

    for l=1:bs 
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        if bara(l,1)==3 

            bara(l,2)=ddegisken(asd,1); 

            asd=asd+1; 

        end

    end

    ibara=bara; 

    ss=1; 

    ff=0; 

    for l=1:bs 

        if bara(l,1)==2 

            ibara(l,3)=ddegisken(ss,1); 

            ss=ss+1; 

            ff=ff+1; 

        end

        if bara(l,1)==3 

            ibara(l,3)=ddegisken(ss,1); 

            ss=ss+1; 

            ff=ff+1; 

        end

    end

    for l=1:bs 

        if bara(l,1)==3 

            ibara(l,2)=ddegisken(ss,1); 
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            ss=ss+1; 

        end

    end

    for d1=1:bs 

        ibirey2(ite3,d1)=ibara(d1,2); 

        ibirey2(ite3,bs+d1)=ibara(d1,3); 

    end

end 

for d=1:bs 

    bara(d,2)=ibirey2(ite3,d); 

    bara(d,3)=ibirey2(ite3,d+bs); 

end

for l=1:bs 

    tp7=0; 

        for j=1:bs 

            tp7=tp7+bara(j,2)*((g(l,j)*cos(bara(l,3)-bara(j,3)))+b(l,j)*sin(bara(l,3)-

bara(j,3))); 

        end

       Phat(l,1)=bara(l,2)*tp7; 

end

for l=1:bs 
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    tp8=0; 

        for j=1:bs 

            tp8=tp8+bara(j,2)*((g(l,j)*sin(bara(l,3)-bara(j,3)))-(b(l,j)*cos(bara(l,3)-

bara(j,3)))); 

        end

        Qhat(l,1)=bara(l,2)*tp8; 

end

bara(:,6)=bara(:,4)+Phat(:,1); 

bara(:,7)=bara(:,5)+Qhat(:,1); 

bara(:,3)=bara(:,3)*180/pi; 

bara 

for d=1:gs 

    Pgen(d,1)=Psnr(1,d)*100; 

    Pgen(d,2)=bara(d,6)*100; 

    Pgen(d,3)=Psnr(2,d)*100; 

    Qgen(d,1)=Qsnr(1,d)*100; 

    Qgen(d,2)=bara(d,7)*100; 

    Qgen(d,3)=Qsnr(2,d)*100; 

end

sum(Pgen(:,2)) 

Pload 

disp( ) 

disp(ite3) 
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disp(  (MW)') 

disp('==============') 

disp((sum(Pgen(:,2))-Pload*100)) 
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