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2.    

 
2.1       

 
  

1889   « »  .        
. .,  «  »   ,   
,      .                    

.      

 

,       .  « 
»  '                 

.             
.    

Thomson-Houston         
«  »       

.   1929    250      
5.000 . 

 

   

,              
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.         

,     . 

 

                       

.              

 

     
.                           

.              
.

 

   

1950       ,   
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,                 
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.
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.
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3.  

   
3.1  
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.

 

3.2     

 

   

. . 96/92/      2003/54/            
. . 

 

  

96/92/      , ,       
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.
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.
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.
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.
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3.4       

 
3.4.1 

 
        

:

 
1.       (capacity market) 
2.   

 
     ,  

,      
( ) (Energy and Ancillary Services Market)  

3.4.2    

 

     

,              
,     

.

 

        

 

      

( )         
,        

.  ,      MW  

 

     
,     

,     250 MW.        

,       
,          

( ),       .   
,           

(MW)       ,      
:

 

 

(MW) =  (MW) +   

  

          

(Balanced).                   

.

 

          

.

 

           

,               
.

 

         

,                     
,               

.
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,         
:

 
1.           

.

 

2.          3 %.

 

3.               
3 %   , , 1 %     

10 %    .

   

      

,      
(UCAP)   

,       

  

 

3. ):     

   

          

400 MW 

 

                 

,    
650 MW     

,       
,    :

  

UCAPi = NCAPi * (1- FORshort) * (1  Rsummer) 
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: 

NCAPi:       i,      

 
FORshort:      

 

Rsummer:                                                              
,    1    31

  

 

,    ,      
,               

Rh.    

,               
Rh    ,      

2006 

 

 2007
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1) 
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2006 

 

 2007
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3. ):   Rh           
2006 

 

 2007
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: 

   
UCAP:       

 
HYDRO:      

 
IMP:       

 

PUMPh:        ,     

 

LOADh:   

 

Rh:    

  

                        

.

 

           

.          
.

 

   

,           
,    

,                  
.

 

   

,            
,     

,         
,     ,   ,                    

.

 

    

 

       

,      
:

 

1.         ,         

.

 

2.                                

,            
.

 

3.      ,   ,        

.
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4.       ,       

.

 
3.4.3   

 
(       )

 
    

( )                    

,         
,   ,         

,             
.

 

     

,     ,            
( ).      

« » (Mandatory Pool). 

Mandatory Pool ( )

 

                     

,          
.           

Mandatory Pool.   
,   (physical bilateral transaction)     

.     ,   
(transit)   

 

          
,       ( )    

pool    ( )   .

 

3.4.4  

 

     

,       
(AC)   ,  . . . .,  ,          

(HVDC)   
.

    

        

,                   

.

    

: 

 

OST   :   

  

ESO   :   

  

MEPSO  :  . . . .

  

TERNA  :   

  

TEIAS  :   
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1  2 1 2 [kV] CK 

(MW) (MW)
Zemblak Kardia OST HTSO 400 1 250 250

Blagoevgrad Thessaloniki ESO HTSO 400 1 250 250
Meliti Bitola HTSO MEPSO 400 1

Thessaloniki Dubrovo HTSO MEPSO 400 1
N.Santa Babaeski HTSO TEIAS 400 1 100 134

Arachthos Galatina HTSO TERNA 400 1 500 500    
(DC) 

150 300    

(AC)

  

3. ):            
( )

  

                   

( )  
.

 

       

( )

 

        

.    
,        .

 

                 

,       
,  .

 

       

:

  

                

.

  

  
,    .

  

  

 

  
.

  

     
(                  

,          

 

     
).

  

     
.

  

  
. 
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(MWh)  
(%) 

(MWh)  
(%) 

(MWh)  
(%)  

- 4.202.388,00 11,15 % 4.354.191,00 3,61 % 5.613.967,00 28,93 %
6.139.464,00 6.411.498,00 7.574.761,00  

88.738,00 0,00  
25.712,00 57,00 452,00  

1.200.811,00 900.509,00 1.187.769,00  
4.460.198,00 4.293.422,00 4.627.578,00  
452.743,00 1.128.772,00 1.758.962,00

1.937.076,00 2.057.307,00 1.960.794,00  
2,00 29.791,00  

977.619,00 1.773.205,00 1.656.513,00  
14.815,00 110.567,00 94.919,00  

0,00 0,00 0,00  
944.642,00 173.533,00 179.571,00  

(MWh)  
(%) 

(MWh)  
(%) 

(MWh)  
(%)  

- 4.367.697,00 -22,20 % 5.706.131,00 30,64 % 3.232.329,00 -43,35 %
7.600.767,00 8.517.364,00 7.179.773,00  

0,00 736.414,00 2.590.365,00  
61.124,00 404.137,00 3.739,00  

3.810.237,00 3.856.130,00 1.487.924,00  
3.418.433,00 3.453.732,00 2.823.515,00  
310.973,00 66.951,00 27.423,00

3.233.070,00 2.811.233,00 3.947.266,00  
0,00 38,00 178,00  

1.034.638,00 490.706,00 2.124.579,00  
6.071,00 8.068,00 108.598,00  

3,00 15,00 0,00  
2.192.358,00 2.312.406,00 1.714.089,00

2009 2010 2011  

2006 2007 2008

 
 

3. )      2006-2011 ( )

 

          

« »

 

 
.

  

 

2010         330,5  KWh,       
3,2 %      .           

2009 (- 5,7 %)          
7 .

 

  

2010,        86,6 %     
,         ,       

1,8 %      .

 

 

2010        3,3 %    
309,9  KWh.       1,1 %       

6,2 %.

 

      

:

  

    

138,4  KWh 

 

    

96,3  KWh 

 

   

69,6  KWh 
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5,6  KWh   

2010      3,4 %      290, 
7  KWh.       

11,1 %.

 
    

: 

  

, 9,0  KWh 

 

/ , 1,9  KWh     

,      76 %     
,   2,3 %.

 

        

,   67,1 
%      .

 

    

,  2010     106.489 MW   
5.042

 

MW (+ 5,0 %).          
,   3.242 MW,   

53,8 %.  

 

 

3. ):    

  

 

2010     30.807 GWh.              

47 %   ,          
44 %.
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2010    4.247 GWh          
967 GWh.        

2.631 MW  937 
MW  .

   
 

3 ):    

  

                

95 %.

 

 

8  ,    25  ,    
1.432 MW     .

 

       

,      
,                    

.

 

   

,    Zemblak// , 

 

  300 
MW,        .
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3. ):    

 

     

( . . . .)

 

 

. . . .     6,5 GWh  .

 

              

,   84 %       
16 %.

 

     

. . . .  ,    300 MW,        
,         

.

  

 

3. ):    . . .

  

3.4.5    

 

    

,     ,   
,        
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, ,     ,       
,   ( ):

 
1.  ,           

,

 
2.  ,     ,

 
3.                    

( µ µ ).

 

3.5    

 

    

( )                               

,      

 

  
,       ,            

.  

 

        

, 
(    ),            

:

 

1.                   
.

 

2.             

 

3.        .

 

3.5.1  

 

  

 

                   

.                

.

 

                         

,                  

,       .

 

          

,       
,                   

.

 

        

 

       

.          
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,     ,        
.

 
1)   

 
        

.           
.

 

) 

 

 

 

     

,           
,        

,            
MWh    /MWh.         

,                
.         

- .

 

                          

(        

 

  
)         .                       

.

 

           

.

 

/MWh                    

 

MWh 

. 3.1:        
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)  

 
       

,       
,        

,            
MWh    /MWh.         

,                
.          

.

 

             

,           
.             

,   

 

 
,     ,      

,           
,           

,        .    
,                       

, 

 

      .

 

            

.

 

/MWh  

          

MWh   

3.2:        
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2)  

 
              

,     .     
,         ,            

,              
.    ,                   

.           
: 

  

-             
.          

(TRM)      
,          

.

  

-        
,      

,     

 

         

,                       

.         

 

        

.            
,              

.                           

,      
.              

(price-takers).            
,        

.

 

  

 

     

 

1. , 

 

2.  ,  

 

3.    (    ). 

 

         

.

    



 

44

  
) 

 
       

,           
,        

,            
MWh    /MWh.         

,                
.       

- .                           

(           
)         

.                       

.

 

)  

 

        

,       
,           

, , ,       
.

 

            

,            
MWh      MWh.         

,                
.       

- .

 

 

.3.3   .3.

 

           
. 

 

/MWh 

 

            

             MWh  

3.3:    

 

- 
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from 

Time

 
to 

Time

 
Total MW1 Price1 MW2 Price2 MW3 Price3 MW4 Price4 

0:00 1:00 110 10 150 20 70 30 5,2 50 1,231 
1:00 2:00 120 20 150 20 70 30 5 50 1 
2:00 3:00 120 20 150 20 70 30 5 50 1 
3:00 4:00 110 20 150 20 70 20 5 50 1 
4:00 5:00 110 20 150 20 70 20 10 50 1 
5:00 6:00 110 20 150 20 70 20 10 50 1 
6:00 7:00 110 20 150 20 70 20 10 50 1 
7:00 8:00 120 30 150 20 70 20 10 50 1 
8:00 9:00 120 30 150 20 80 20 10 50 1 
9:00 10:00 120 30 150 20 80 20 10 50 1 

10:00 11:00 110 20 150 20 80 20 10 50 1 
11:00 12:00 110 20 150 20 80 20 10 50 1 
12:00 13:00 110 20 150 20 80 20 10 50 1 
13:00 14:00 110 20 150 20 80 20 10 50 1 
14:00 15:00 110 20 150 20 80 20 10 50 1 
15:00 16:00 100 20 150 20 80 10 10 50 1 
16:00 17:00 100 20 150 20 80 10 10 50 1 
17:00 18:00 100 20 150 20 80 10 20 50 1 
18:00 19:00 100 20 150 20 80 10 20 50 1 
19:00 20:00 100 20 150 20 80 10 20 50 1 
20:00 21:00 100 20 150 20 80 10 10 50 1 
21:00 22:00 100 20 150 20 80 10 10 50 1 
22:00 23:00 100 20 150 20 80 10 10 50 1 
23:00 0:00 100 20 150 20 80 10 10 50 1 

checksum

 

2.600

 

0

 

0

 

0

 

0

 

0

 

0

 

0

 

0

              

.3. :    

   

3.5.2  

 

  

 

      

,       
,     .               

,    ,                
,       

.           
,        

,               
.

 

  

 

      

:

  

    

, 

  

     

.

 

           

 

( MW)     ( /MW)       
,     .

  



 

46

   

 

           
[ / MW]    

 

0    

 

[MW]  

3.4:     

 

           

,                    

:

  

    

.

  

  

 

        

(      ).

 

                           

.

  

       

,  0.001 /MW.  

 

          

:

  

        

,                 

.

  

               

,                        

.
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 1 MW. 

3.6   

 
.

 
                 

,          
,           
.             

.

 

.

 

          
,                      

35  .2773/1999.

 

.

 

           
,     

.

 

.

 

                     

.

 

.

 

             
.

 

.

  

           
.

  

3.6.1           

 

       

:

 

.

 

   ,   ,         
.

 

.

 

      .      
,    ,     

,              
,         

,   
,       .

  

.

 

      .

 

.

 

                 
.

 

.

 

          .
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.

 
                   

.

 
.

 
         

,      .

 
              

,            
.

  

3.6.2  

  

            

 

      

:

  

       
.   

 

      
( )   

 

         

 

 

.

  

        
.

  

   

  

         

 

 

,    ,  

 

          

 

    

.

  

 

,     

  

          

 

        

 

:

  

   
( , , ,  ),

  

        

             

  

-    ,

  

      
-

             

      
-    

,

  

       
,      

,

  

        

             

      

             

,

  

      
,

  

  
-    ,

               

         

             

  

.
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:

   
     

,    

 
     

,  

 
         

 
,

  
      

,

  
 

-     ,

  

   
,

  

      
,

  

   
-   ,

  

    
,   

 

 
,        , 

  

         

 

 

.

  

3.6.3   

  

   

 

       

 

        

:

  

1.       ,

 

2.   ,    ,         
,         

,

 

3.     ,

 

4.      (  )

                     

 

3. :

 

       2005

   

   

EUR/MWh

 

/

 

2005 2006 2007 2008 2009 2010 2011 . .

  

32,6 47,86

 

69,51

 

76,67 62,80

 

37,91

 

52,25

 

57,83

  

36,1 59,08

 

67,14

 

78,35 53,27

 

43,41

 

56,46

 

59,62

  

27,3 47,96

 

58,25

 

67,05 47,86

 

41,34

 

52,13

 

52,43

  

29,8 49,16

 

50,87

 

68,19 37,45

 

54,65

 

50,43

 

51,79

  

35,5 57,90

 

58,81

 

73,15 40,00

 

45,38

 

52,56

 

54,63

  

36,3 63,63

 

56,99

 

82,45 37,66

 

42,21

 

59,57

 

57,09

  

40,4 65,53

 

67,26

 

100,54

 

39,91

 

47,43

 

59,66

 

63,39

  

43,4 71,72

 

60,88

 

92,16 39,08

 

54,18

 

51,96

 

61,66

  

40,8 66,88

 

56,31

 

90,08 40,74

 

45,58

 

61,77

 

60,23

  

41,9 69.71

 

67,21

 

87,37 43,43

 

50,83

 

62,54

 

62,28

  

56,4 75,78

 

69,11

 

88,64 38,99

 

44,41

 

73,38

 

65,05

  

45,5 72,44

 

69,00

 

82,25 39,41

 

40,50

 

77,56

 

63,53

 

. .

 

38,81

 

61,63

 

62,61

 

82,24 43,38

 

45,65

 

59,19

 

59,13
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3.7  

  
3.7.1  

  
                                 

. ,               
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.      
, 

 

           

,          
,                      

.                      

.          
,   ,                  

,      ,  

 

     
.

  

              

,                     
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,           
.

  

     

,        
,                        

.        
,                     

.    
,       ,      
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.               
.       ,  
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.

  
3.7.2  

  
           

,   ,        
,                

,         
,          

,          
,         
,    ,     

.

  

3.7.3  

  

   

,             
,          

:

   

1.   T- E      MWh     
MWh                   

,            
.            

MWh       
,          

.

 

2.        MW      
MW,         MW      

MW,              

,            
.

 

3.         MWh          

.

 

4.     MWh          
,        

.     T- E      
MWh     MWh             

(0).

 

5.     MWh           
,          

,                
.          

,     MWh    
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.

 
6.                      

,      ,         
,        

,       
,           

.

 

7.     (  )  .

 

8.    ,       
.

 

9.                   
.

 

10.      .

 

11.               
/     

,            
.

  

3.7.4  

  

  

- ,            
,     (MWh)                                                            

. 

  

3.7.5   ( . ) 

 

  

,           
, :

 

)    

 

)       

 

)     

 

)    

 

)  

 

)  

 

)      
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.

 
A.                                 

±200 mHz.                     
30         

.            
.    30                 

15 .

 

B.           ,     
( . .)           

 

         

( . ),    ,   10   
15       .                   

,        
( . .),          

15        .                

.                        

. 

.                                         

.               
( . )     .                              

90   15 .        
,      .

 

.             
( )         ,       

(90)   (15) .

 

.  ,                        

(20)   (4)         .    
( . )                      

.

 

.  ,          
.          

,     .
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.   ,  . ,                              

(15)             
.

 
            

( . )                    
(15)  (3  7 ).
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4.   

 
            

,      
.                

,       
.        1,8   

. 

 
      

,  2005,       
80 %       ,     

 

  
.

 

  

2005                        

.

 

       

,           
,       

.  :

 

1.   

 

2.   

 

3.       

 

4.     

 

5.   

 

6.   

 

7.   

  

4.1  

 

              

.  

 

                   

:                  
( . )  .           

.                

.
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4.1:   

  

4.2    

 

  

(   ),       
,      ( )     

.      

 

             
.            

540     
170  ( ).              

3.000   .        
,                 

.     
,     .    

,     20 kV/400 kV,          
( ).
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4.2:   

 

1. 

 

2.  

 

3.  

 

4.   

 

5. /  

 

6. /  

 

7.   

 

8.  

 

9.   

 

10.  

 

11.   ' 

 

12.    

 

13.   

 

14. 

 

15.   

 

16.   
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.

 
            

,       
(  )                            

.                              

.

  

 

4.3   

 

1.  

 

2.   

 

3.  

 

4.  

 

5.    

 

6.    .    

 

7.  

 

8.    

 

9.    

 

10.  .   
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2          
ALSTHOM.            

300 MW.

 
        

.                       

.              

.                
.                                                                  

3000 rpm 

 

   50 Hz. O                      

.                      
.                

.             

,     

 

              
.

 

           

,          ,  
.                 

.      
15 KV             

 

   
.

  

 

4.4:  
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10%                  
.

              
        

30%        
(  16%),   ( 54%)      

(  1%).

 

4.3    

 
(  )

 
          

Diesel         .                   

MW.                     

( ).      Diesel     
:

 

1.      

 

 

 

2.      

 

3.    

 

4.          ( 5 MW)

 

5.      

 

6.    

  

   

:

 

1.      

 

2.   

 

  

diesel        75  80%             
50%    

.             
220/380V     15KV.

  



 

61

   

 

4.5:       Diesel.

 

4.4    

 

           

.                     
.     

( , ,  ).

 

          

:

 

1.               
.

 

2.    

 

3.          

 

     
.

 

4.    

  

          

:

 

1.     

 

2.    
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4.5:    

 

                     

.                              
,     ,        

.     
,            

.          
,         ,                 

.                          

.

 

     

Diesel      :

 

1.         

 

      

 

2.      

 

3.      

 

4.    

  

5.    

  

6.       

  

               

20%   

 

  35%            
.

   



 

63

  
4.5  

 
             

.      :

 
1.        

  

2.  ,  ,          

 

50%  

 

3.        

 

4.  , ,  

 

  

 

 

 

5.    

  

 

4.6:   

 

     

,     .          
.                

.      ( 2  5 )                 

.               
.
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,         (   
25 ),  (

 
25  100 )   (  100 ).

 
                     

( 
Pelton)   (Francis  Kaplan).                   

.                    

.      .    Pelton       
(  100 )    

.      80  90%      
.

   

 

4.7:    Pelton.

  

                       

.                               

. 

 

      

(  Kaplan)    

 

(  Francis).     
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.

 
  

Francis      ( 60  
600 )           ( . , 

, ).     Francis   
.

  

 

4.8:  Francis

 

  

Kaplan      ( 2  60 
)    .           

.        
Kaplan   .

   

 

4.9:  Kaplan
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4.6  

 
          

,    ,          
.                           

.                           

.              

.

  

 

4.10:  

  

 

4.11:     
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4.7  

 
                     

.         

 
              

. ,                                                    

.

 

        

, 2011 ( )

 

A/A  (MW)
1

 
.  II 274,00 

   
. .

2

 

.  III 283,00 

   

. .
3

 

.  IV 283,00 

   

. .
4

 

.  V 342,00 

   

. .
5

 

.  274,00 

   

. .
6

  

I 273,00 

   

. .
7

  

II 273,00 

   

. .
8

  

I 275,00 

   

. .
9

  

II 275,00 

   

. .
10

  

III 280,00 

   

. .
11

  

IV 280,00 

   

. .
12

  

I 30,00 

   

. .
13

  

II 8,00 

   

. .
14

  

III 255,00 

   

. .
15

  

IV 256,00 

   

. .
16

  

I 289,00 

   

. .
17

  

II 116,00 

   

. .
18

  

III 116,00 

   

. .
19

  

IV 274,00 

   

. .
4.456,00  

 

 

4. ):     

  

A/A  (MW)
1

  
3 144,00 

   
. . MAZOYT

2

  

4 144,00 

   

. . MAZOYT
3

  

I 123,00 

   

. . MAZOYT
4

  

II 287,00 

   

. . MAZOYT
698,00  

 

 

4. ):     

    



 

68

  
A/A  (MW)
1 ELPEDISON_ 410,00 ELPEDISON  . . . .
2

 

389,38 ELPEDISON  . . . .
3 PROTERGIA_CC 432,70 PROTERGIA A.E. . .
4

 

.  8 151,00 

   

. . . .
5

 

.  9 188,00 

   

. . . .
6

  

I 476,30 

   

. . . .
7

  

III 173,40 

   

. . . .
8

  

IV 550,20 

   

. . . .
9

  

V 377,66 

   

. . . .
10

  

49,25 

  

. . . .
11

  

49,25 

  

. . . .
12

  

I 49,25 

  

. . . .
13

 

II 422,14 

   

. . . .
3.718,54  

 

 

4. ):    ,  

 

A/A  (MW)
1

 
50,00 

   
. .

2

 

108,00 

   

. .
3

 

19,00 

   

. .
4

 

384,00 

   

. .
5

 

320,00 

   

. .
6

 

437,20 

   

. .
7

 

70,00 

   

. .
8

 

. 129,90 

   

. .
9

  

210,00 

   

. .
10

 

116,00 

   

. .
11

 

375,00 

   

. .
12

  

I 300,00 

   

. .
13

  

II 33,60 

   

. .
14

  

I 150,00 

   

. .
15

 

315,00 

   

. .
3.017,70  

 

 

4. ):     

 

                    

.       
( ),              

.

 

         

,           
,       

2020:

 

1.    20%             
1990.

 

2.  20%         

 

3.   20%   .

  

4.8        

 

           

:
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(MWh) 
(%)    (%)  

. 49.618.783,00 1,75 %  
. 

32.056.619,00 -1,07 % 64,61 %
3.302.152,00 23,21 % 6,66 %  
7.944.623,00 -0,89 % 16,01 %
5.420.553,00 10,33 % 10,92 %
894.836,00 18,40 % 1,80 %

2005

 
 

(MWh) 
(%)    (%)  

. 50.004.424,00 0,78 %  
. 

29.165.171,00 -9,02 % 58,33 %
3.309.058,00 0,21 % 6,62 %  
10.169.096,00 28,00 % 20,34 %
6.229.431,00 14,92 % 12,46 %
1.131.668,00 26,47 % 2,26 %

2006

 

 

(MWh) 
(%)    (%)  

. 52.021.128,00 4,03 %  
. 

31.092.884,00 6,61 % 59,77 %
3.261.988,00 -1,42 % 6,27 %  
13.211.449,00 29,92 % 25,40 %
3.142.664,00 -49,55 % 6,04 %
1.312.143,00 15,95 % 2,52 %

2007

 

 

(MWh) 
(%)    (%)  

. 51.257.496,00 -1,47 %  
. 

29.870.292,00 -3,93 % 58,27 %
3.513.125,00 7,70 % 6,85 %  
13.331.748,00 0,91 % 26,01 %
2.973.465,00 -5,38 % 5,80 %
1.568.866,00 19,57 % 3,06 %

2008

 



 

70

  

 

(MWh) 
(%)    (%)  

. 48.455.388,00 -5,47 %  
. 

30.541.596,00 2,25 % 63,03 %
1.697.409,00 -51,68 % 3,50 %  
9.377.185,00 -29,66 % 19,35 %
4.955.359,00 66,65 % 10,23 %
1.883.839,00 20,08 % 3,89 %

2009

 
 

(MWh) 
(%)    (%)  

. 46.659.646,00 -3,71 %  
. 

27.439.614,00 -10,16 % 58,81 %
113.272,00 -93,33 % 0,24 %  

10.365.063,00 10,53 % 22,21 %
6.702.589,00 35,26 % 14,36 %
2.039.108,00 8,24 % 4,37 %

2010

 

 

(MWh) 
(%)    (%)  

. 48.639.959,00 4,24 %  
. 

27.570.155,00 0,48 % 56,68 %
8.585,00 -92,42 % 0,02 %  

14.850.602,00 43,28 % 30,53 %
3.675.485,00 -45,16 % 7,56 %
2.535.132,00 24,33 % 5,21 %

2011

 

 

4. ):        2005  2011            

,         .

 

     

2005    1,80 %   
,   2011         

5,21 %.

 

          

15%         
2020.
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4.9       .

  
  

(MW)
., ., . 42,70  

205,33  
89,07 

/ 150,28   
2.903,46 

Grand Total 3.390,84     

4. ):    

 

     

,                  

,    .

 

        

.

 

  

(MW)
N  1.575,40 

.  &  287,81  
97,62   

175,28   
36,58  
48,57  
64,37   
83,70   

129,39  
298,59   
593,53 

Grand Total 3.390,84 

 

 

4. ): 
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5.  

 
   

  
5.1      

  
                  

 
  

.

 
  

2009,           ,        
.   :

 

1.        ,    
.

 

2.       ,       
,       ,        

, 
,  .

  

           

2005    
2011,     .

  

2005 

 

 

(MWh) 

  

 
(%)  

 

52.552.887,00 3,42 % 

 

846.806,00     

     

 

 

98.159,00     

 

7.721.975,00 4,75 %  

 

42.285.142,00 3,06 % 

 

846.806,00   

 

1.084.250,00 7,13 %  

 

1.363.361,00    

 

53.399.693,00  3,53 %  
5. ):

 

       2005

  

 

2005                 
.         

7,13%.
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2006 

 
 

(MWh) 

  
 

(%)  

 

53.597.044,00 1,99 % 

 

609.768,00     

     

 

 

127.413,00     

 

7.764.609,00 0,55 %  

 

43.391.438,00 2,62 % 

 

609.768,00   

 

1.048.453,00 -3,30 %  

 

1.265.131,00    

 

54.206.812,00  1,51 %  
5. ):

 

       2006

  

 

2006         2005,    
.         ,     

.

   

2007 

 

 

(MWh) 

  

 
(%)  

 

55.253.426,00 3,09 % 

 

1.121.893,00     

     

 

 

115.136,00     

 

7.769.345,00 0,06 %  

 

45.070.365,00 3,87 % 

 

1.121.893,00   

 

1.067.601,00 1,83 %  

 

1.230.979,00    

 

56.375.319,00  4,00 %  
5. ):

 

       2007
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2007       2006,                    

.

   
2008 

 
 

(MWh) 

  

 
(%)  

 

55.675.254,00 0,49 % 

 

1.196.209,00     

     

 

 

149.022,00     

 

7.543.294,00 -3,17 %  

 

45.723.163,00 1,17 % 

 

1.196.209,00   

 

961.420,00 -10,19 %  

 

1.298.355,00    

 

56.871.463,00  0,60 %  
5. ):

 

       2008

  

 

2008    .   

 

    . . .     
.       82,24 /MWh.     

:

 

1.      

 

2.        .

  

      

,          
,     .       

,        
,            
. 

 

          
,        

,                    
.  

          



 

75

   
2009 

 
 

(MWh) 

  
 

(%)  

 

52.436.456,00 -5,56 % 

 

386.629,00     

     

 

 

150.800,00     

 

6.003.695,00 -20,19 %  

 

43.943.828,00 -3,63 % 

 

386.629,00   

 

971.102,00 1,28 %  

 

1.367.031,00    

 

52.823.085,00  -6,86 %  
5. ):

 

       2009

  

 

2009     .      ,     
.            

,      
,      1/5            

,      .

 

2010 

 

 

(MWh) 

  

 
(%)  

 

52.329.488,00 -0,20 % 

 

36.289,00     

     

 

 

201.822,00     

 

6.355.223,00 5,86 %  

 

43.317.271,00 -1,43 % 

 

36.289,00   

 

952.834,00 -1,88 %  

 

1.502.338,00    

 

52.365.777,00  -0,87 %  
5. ):

 

       2010

  

 

2010           2009,     
,          
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5,86 %. 

 
           

.  2010         
255       ,      

,      290  .  

   
2011 

 
 

(MWh) 

  

 
(%)  

 

51.492.136,00 -1,60 % 

 

380.151,00     

     

 

 

188.471,00     

 

6.620.066,00 4,17 %  

 

42.426.947,00 -2,06 % 

 

380.151,00   

 

967.738,00 1,56 %  

 

1.288.914,00    

 

51.872.287,00  -0,94 %  
5. ):

 

       2011

  

 

2011       

 

1,60 %     
2010. ,    (   )        

2,06 %    ,           
4,17 %     

1,56 %.

  

5.2      .

  

               

,            
,     -    

:

 

1. 20 %              
1990.

 

2. 20 %        .

 

3. 20 %   .

  

   

,         ,     
4 %           2005  18 

%     

 

 .

 

     
2020,       ,           

13.300 
MW  ,         
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7.500 MW,    3.000 MW      
2.500 MW,           

,    ,     .

  
       

.

  
/KW    

 

700   

 

450  
/

 

1.900

 

 
/

 

1.500

 

/   

 

3.300

 

/   

 

3.000

 

/   

 

2.800

 

   

 

4.800

 

 

 

1.300

 

  

 

1.500

 

   

 

2.800

  

2.200

 

 

 

2.000

 

  

 

3.700

 

   

 

3.300

 

 
5. ):

 

   /

   

          

.               

.    2013          
CO2,             

.    ,       
CO2    ,    CO2         

.

  

              

.

  

              

. 
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5. ):

 

     

   

 

5. ):
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2024           2013,         
,      

,      . 

  
      

,      
.

   
 

5. ):
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5. ):

 

  

   

  

,      ,     
.              

.

  

5.3       

   

    

(2%  -27). 

 

        
.

  

      
.

  

  
,               

 

 

,        
( . . .).

  

        
.   

,        .

  

      

 

      

.

  

      

 

    

.

  

    
,    .

  

     

,        
:

  

1.   

 

[     .       
.          

( ),                 

( ).] 
2.   

 

[    - ,   

 

  
.             

.          
,    
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.]

 
3.   

 
[       ,

 
   

,   ,    ,

 
     

.  ,                    

.            
,      

(  ,   )     
.]

 

4.     

 

[     ,    

 

  
,       

 

          

 

       

.     

 

      
,  

 

          

 

          

,      ( 10%).]

 

5.   

 

[   ( ,   )    
.     

 

         

 

        

. ,   
,      ,

 

        
. 

 

         
, 

 

      
.]

 

6.    

 

[      ,   

 

       

 

 

 

      

.                            

.        (  
- )      .   ,                 

( ).]

  

5.4     ( )

  

                    

,    
.

   

 

,  ,   .               
.
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,            
,                          

.

  
           

,       
.

  

,                       
.

  

 

,     : 

  

      

  

  

  

  

  

 

(2013)   CO2
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.

 
: 3500 kWh/ (± 25%)

 
: 7500 kWh/ (± 30%)

 
/

  
/kWh 

 
/

  
/kWh 

 
1 

 
0,0934 

 
1 

 
0,0936 

 
2 

 
0,1130 

 
2 

 
0,1101 

 

3 

 

0,1174 

 

3 

 

0,1176 

 

4 

 

0,1207 

 

4 

 

0,1190 

 

5 

 

0,1378 

 

5 

 

0,1279 

 

6 

 

0,1403 

 

6 

 

0,1328 

 

7 

 

0,1478 

 

7 

 

0,1336 

 

8 

 

0,1541 

 

8 

 

0,1377 

 

9 

 

0,1574 

 

9 

 

0,1506 

 

10 

 

0,1600 

 

10  

 

0,1513 

 

11 

 

0,1649 

 

11 

 

0,1545 

 

12  

 

0,1676 

 

12 

 

0,1616 

 

13 

 

0,1787 

 

13 

 

0,1623 

 

14 

 

0,1815 

 

14 

 

0,1701 

 

15 

 

0,1822 

 

15 

 

0,1753 

 

16 

 

0,1925 

 

16 

 

0,1794 

 

17 

 

0,2013 

 

17 

 

0,1877 

 

18 

 

0,2066 

 

18 

 

0,1929 

 

19 

 

0,2128 

 

19 

 

0,1930 

 

20 

 

0,2131 

 

20 

 

0,1941 

 

21 

 

0,2154 

 

21 

 

0,1969 

 

22 

 

0,2162 

 

22 

 

0,1980 

 

23 

 

0,2164 

 

23 

 

0,2116 

 

24 

 

0,2202 

 

24 

 

0,2464 

 

25 

 

0,2215 

 

25 

 

0,2614 

 

26 

 

0,2781 

 

26 

 

0,2666 

 

27 

 

0,3078 

 

27 

 

0,2722 

     

:

   

    
,    

.

   

     
( )   (kWh).

   

           
.           

.

        



 

84

  

     

.

 
: 2 GWh/ (± 50%)

 
: 20 GWh/ (± 50%)

 
/

  
/kWh 

 
/

  
/kWh 

 
1 

 
0,0746 

 
1 

 
0,0674 

 
2 

 
0,0763 

 
2 

 
0,0697 

 

3 

 

0,0784 

 

3 

 

0,0766 

 

4 

 

0,0817 

 

4 

 

0,0770 

 

5 

 

0,0887 

 

5 

 

0,0793 

 

6 

 

0,0925 

 

6 

 

0,0812 

 

7 

 

0,1015 

 

7 

 

0,0916 

 

8 

 

0,1064 

 

8 

 

0,0931 

 

9 

 

0,1091 

 

9 

 

0,0946 

 

10 

 

0,1142 

 

10 

 

0,0993 

 

11  

 

0,1149 

 

11 

 

0,0999 

 

12 

 

0,1162 

 

12 

 

0,1001 

 

13 

 

0,1180 

 

13  

 

0,1019 

 

14 

 

0,1181 

 

14 

 

0,1036 

 

15 

 

0,1182 

 

15 

 

0,1039 

 

16 

 

0,1185 

 

16 

 

0,1043 

 

17 
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