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Massachusetts eyaleti Great Barrington 
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3 Turgut, E. ve , Elektr 2009, s.131. 
4 http://en.wikipedia.org/wiki/File:Electricity_grid_simple-_North_America.svg, 08/06/2013. 
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 ; elektr

Elektri

 olmak 
8 . 
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6 -

 
7 ; 
http://www.teias.gov.tr/T%C3%BCrkiyeElektrik%C4%B0statistikleri/istatistikler/tarihce%28turk%29.ht
m; 05/07/2013. 
8   

e, 2003; Hepbasli, A.,  

Energy Reviews 9 (4), 311 343, 2005.. 
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A.  

 

 

Elektrik 

daha sonra 

Kanununun maddesinde 

faaliye  

 

 

 

112.846 MVA mertebelerindedir. 

50.418,4 km uzunlu   (Bkz. Tablo 1.1 ve Tablo 1.2). 

 

Tablo 1.1:  9 

 
 
 

Tablo 1.2:  10 

 
 

                                                 
9  
10  

Gerilim Seviyesi (kV) Merkez Adedi Trafo Adedi
380 85 222 43.795
220 1 2 400
154 544 1151 68.058
66 14 50 593

TOPLAM 644 1425 112.846

Gerilim Seviyesi (kV) Uzunluk (km)
380 16.343,70
220 84,5
154 33.480,80
66 509,4

TOPLAM 50.418,40
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 -

 . 

 
Tablo 1.3:  iletim 11 

  
 

 

B.  

 

un 

 

 

 

 

 

                                                 
11 -
2012,s.33. 

YILLAR % GWh
2001 2,8 3374,4

2002 2,7 3440,7

2003 2,4 3330,7

2004 2,4 3422,8

2005 2,4 3695,3

2006 2,7 4543,8

2007 2,5 4523

2008 2,3 4388,4

2009 2,1 3973,4

2010 2,8 5690,5

2011 1,9 4189,3
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Tablo 1.4 ve  . 

 

Tablo 1.4: Da  hatt 12 
  33  kV 15,8 kV 10,5 kV 6,3 kV   0,4 kV TOPLAM 

 348281 26244 421 5094 0 380041 522928 902968 

YERALTI KABLOSU 27079 3853 3479 1391 90 35892 48784 84676 

TOPLAM 375359 30097 3900 6486 91 415933 571711 987644 

 

 t 13 

 
SEKONDER 

 
   

15,8 kV 10,5 kV 6,3 kV  0,4 kV TOPLAM 

33 kV 
ADET 464 242 430 78 300.670 301.884 

 4.165 3.597 3.065 897 84.522 96.246 

15.8 kV 
ADET     2 2 29.889 29.893 

     6 1 8.941 8.947 

10.5 kV 
ADET       1 7.473 7.474 

       0,04 6.572 6.572 

6.3 kV 
ADET       4 5.549 5.553 

       15 2.589 2.604 

 
ADET       9 1 10 

       167 0,4 167 

TOPLAM 
ADET 464 242 432 94 343.582 344.814 

 4.165 3.597 3.070 1.080 102.624 114.536 

 

 

 

. 

e 2010- Tablo 1.

 

 

 

                                                 
12  
13  
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Tablo 1.6:   
 2010 2011 2012 

 % 8,30 % 8,47 % 9,78 
 % 8,17 % 8,17 % 7,15 

ARAS % 25,47 % 25,70 % 27,67 
AYDEM % 8,69 % 8,41 % 8,00 

 % 6,92 % 6,91 % 6,88 
 % 8,55 % 9,17 % 8,67 
 % 9,75 % 10,76 % 10,59 
 % 7,31 % 9,20 % 8,32 

 % 11,57 % 10,60 % 10,00 
 % 65,48 % 71,07 % 70,70 

FIRAT % 12,24 % 10,39 % 10,98 
 % 8,84 % 8,10 % 7,97 

 % 8,74 % 7,20 % 7,01 
MERAM % 9,64 % 9,55 % 9,77 

 % 9,11 % 7,14 % 7,15 
 % 6,41 % 7,52 % 7,31 

TOROSLAR % 8,92 % 11,80 % 13,28 
TRAKYA % 6,80 % 7,76 % 5,87 

 % 7,38 % 9,46 % 8,03 
 % 57,15 % 52,10 % 53,29 

 % 12,89 % 7,81 % 7,05 
ORTALAMA % 15,93 % 16,79 % 17,06 
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14  
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15 

 

 kimi yerlerinde 

1000 V ile 36 (40) 

16.  
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-budak veya 
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1. -  

 

 

18

 silsile halinde enerjisiz kalabilmektedir19. 

 

                                                 
15  
16  de 

 
17  
18  
19  
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: -

2.

20.

:

                                                
20 Tosun, s.18.

..
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). Ring 
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3. Enterkonnekte  

 

bekeden 

-
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21 

 
22  
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dan da 

23 me 
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24: 

-  
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- San  
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- 

 

-  

 

 

 

g

tek faz 

devam edilir.  

 

 

 

-  
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23  
24 Tosun, s.21 
25  
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-  

- Parafudrlar 

-  

- Elektrik direkleri 

 

A.  

 

lerde 

r26
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 mekanik gerili

27. 

 

B. TRA  

 

Elektromanyetik 

                                                 
26 Kul vd., s. 40. 
27 Tosun, s.94. 
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28. 

 

 
:  trafosu29 

 

, 

 -trafolar30 

r.  

 

 

 31 

                                                 
28 , s.23. 
29 http://www.elektrikport.com/teknik-kutuphane/guc-ve-dagtm-transformatorleri-arasndaki-
farklar/4325#ad-image-0, 20/08/2013. 
30  
31  
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 , indirici 

 

 

 

 

dan 345 
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     34 
  

ya da 

tespit ettirilir.35 

 

 

36 

 

 

enerjiyi 

iyelerinde 
37 

 

 

                                                 
34 http://www.powerprotection.co.in/electrical-insulators.htm, 20/08/2013. 
35  
36 -93. 
37 Tosun, s.107. 
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39 -98.
40 Durbak, D.W., "Surge arrester modeling," Power Engineering Society Winter Meeting, 2001. IEEE,  
vol.2, 2001.
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International Journal of Electronics and Computer 

Science Engineering, Vol. 1:2, 2003. 
46 Nazarko, J., Styczynslci, Z. ve Poplawski roach to Energy Losses Calculations 

Power Engineering Society Winter Meeting, IEEE, 2000. 
47 Energetics (IYCE), Proceedings 
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"Losses In Electric Power Systems", ECE Technical Reports, 1992, s. III.3
51 Turgut ve 
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yeniden

Normal 
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Oran

Pi j-i k-i 
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 Pj-m=(Pj/Pi)x(Pm)=(40/100)x70=28 MW 

 Pk-m=(Pk/Pi)x(Pm)=(60/100)x70=42 MW 

Pj-l=(Pj/Pi)x(Pl)=(40/100)x30=12 MW 

  Pj-l=(Pk/Pi)x(Pl)=(30/100)x70=21 MW 
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2R 132.
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Pro-rata, Z-

 biri  , ikinci 

 . 

 

Tablo 4.1: 
147 

 
  

Bara No  
 

Talebi (MW) Pro-rata OP MP Z-bara 

1 232,7 0 47,64 47,79 45,28 56,34 

2 40 21,7 3,69 2,21 7,08 1,18 

3 0 94,2 19,32 21,24 21,53 20,50 

4 0 47,8 9,73 9,29 9,29 6,19 

5 0 7,6 1,62 1,18 1,33 0,59 

6 0 11,2 2,36 1,77 2,36 3,54 

7 0 0 0,00 0,00 0,00 0,00 

8 0 0,1 0,00 0,00 0,00 0,15 

9 0 29,5 6,05 5,75 5,01 3,83 

10 0 9 1,77 2,06 1,47 1,33 

11 0 3,5 0,74 0,74 0,59 0,44 

12 0 6,1 1,18 1,18 1,33 0,74 

13 0 13,5 2,80 2,80 2,36 1,92 

14 0 14,9 3,10 3,83 2,36 3,24 

Toplam 272,7 259,1 100,00 100,00 100,00 100,00 
 

  

                                                 
147 Conejo vd., 2001.  



 72 

 

 

 

Bununla birlikte, Z-
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 edilmek istenirse, 
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PKi,j 

 

 

  

hata m Tablo 4.2 . 

 

Tablo 4.2:  m  

 Pro-rata & OP Pro-rata & MP Pro-rata & Z-
Bara OP & MP OP & Z-Bara MP & Z-Bara 

HM 1,52 2,37 4,18 4,01 4,45 4,11 
 

   

 Sabit 

 

-Bara 

 

 

Tablo 4.3: 
148 

 
  

Bara No  
 

Talebi (MW) Pro-rata OP MP Z-bara 

1 125,3 0 25,97 36,04 29,22 37,66 
2 40 21,7 3,90 3,57 8,44 1,30 
3 0 94,2 19,48 29,87 25,65 40,26 
4 0 47,8 10,06 5,52 8,12 4,22 
5 0 7,6 1,62 1,30 1,30 0,32 
6 0 11,2 2,27 2,60 3,25 7,47 
7 0 0 0,00 0,00 0,00 0,00 
8 100 0,1 20,78 10,39 14,29 -2,92 
9 0 29,5 6,17 0,00 2,27 0,97 

10 0 9 1,95 0,32 0,97 0,97 
11 0 3,5 0,65 0,65 0,65 0,32 
12 0 6,1 1,30 1,95 1,62 1,62 
13 0 13,5 2,92 5,19 2,60 3,57 

                                                 
148   
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14 0 14,9 3,25 2,60 1,62 4,87 
Toplam 265,3 259,1 100,00 100,00 100,00 100,00 

 

 

 

 

, 

 

 

 

 

 

Tablo 4.4:   

 Pro-rata & OP Pro-rata & MP Pro-rata & Z-
Bara OP & MP OP & Z-Bara MP & Z-Bara 

HM 5,11 4,42 8,66 5,46 7,74 7,68 
 

 

pro-  

 

 
149. 

 

 

                                                 
149 
methods in a regulated system (A case study at Java-
Universities Power Engineering Conference,. 43rd International , 2008. 



 75 

Tablo 4.5:  
 OP Pro-rata MP Z-Bara 

uyumlu Evet  Evet Evet 

 Evet Evet   

 
Evet Evet  Evet 

 
  Evet Evet 

 Evet Evet Evet Evet 

edebilme 
Evet   Evet 

 
Evet Evet  Evet 

                

  

 , 

.  - , 
150

151, 

sebeplerle  

 

 

 

 

 

 

 

 

                                                 
150 Conejo vd., 2001; Conejo vd., 2002. 
151 Ansyari vd. 2008; Comparison of Transmission Loss Allocation Methods 
in Deregulated Power System International Journal on Advanced Electrical and Electronics 
Engineering, (IJAEEE), ISSN (Print): 2278-8948, vol.1, iss. 1, 2012. 
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     S: Hat kesiti (mm2) 
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  T:   

    



 79 

 

 

 

3.  

 

 

  

 

 

 

 

ir 

 

 

 

 

    (4.56) 

 

x

s

k
sbsbusbub HKKTKKSVD

1
,,,,, )1()1()1(



80

(4.57)

b,u -

SVDb,s,u -

TKKb,s -

HKKb,s -

x -

k -

b,u -

b,s,u -

x

s

k

sbsb

usb
ub HKKTKK1 ,,,

,,
,

)1(
)1()1(



 81 

an 

 uygulanan  

 

 

       (4.58) 

 

Burada, 

u  , 

n   

  

 

belirlenmektedir: 

 

       (4.59)  

 

       (4.60) 

  

 

 

UEVMb,u -

 

b,u -

 

g  -

 

 

 

 

 

n

s
us

n

s
us

n

s
us

u

1
,

1
,

1
,

g
uububUEVM )1(,,

ububUEÇM ,,



 82 

B. TILMASI 

 

  

154 

-

bedeli

maliyetleri hesaplanma

-  

 

 

-

  

- -

 

 

yy

n

u
uyuyy KKDBÖDGTÖUEIABMSFÖTM )(

1
,,

  (4.61) 

  

yy

n

u
uy HKKOÖDGEMÖUEIABM

1
,

    (4.62) 

 

Burada; 

 

y  -

toplam maliyeti, 

SFy,u  

 

 

                                                 
154 

 



 83 

y,u    

 

y  

HKKOy  -  

y -

 

KKDBy -  

n , 

 

ifade etmekte

uygulanacak KKB  

  

iya

i
iyiyyy

y
iy k

kÖAOHKKOÖDGEM

ÖTM
KKB ,

1
,,

,

))1((
  (4.63)  

 

 

 

 

y,i y 

 

ky,i  

 

a  

 



 84 

ifade e  enerji 

-

 

 

 

-

-

-

-

- 155. 

 
 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
155 06/03/2013 t

 



 85 

 

 

 

 

 

 

  

156

n  
157

 

 

e

k

etmektedir. 
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157 
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86

158

2006-2011)159

seyretmektedir (Bkz. 5.1). Bununla birlikte 
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