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1. � � � � �  � � � � � � �  

1.1. � � � � � � �  

1.1.1. � � � � � " � � �  �  � � �   � � � %� � �  %� � � � �  � � � %� � �  (  � � . � �  %� $� % : � � � � � " � ) 
 � � 2 ��  � �  � � ! � �   ' � � � . � ( �  �  � � ! � �  � � � � � � 2� � � ( �  ' � � � � � $�  � ' � � � � � � %�  
� � � %� � �  � �  � � � %� � �  � � �  � " � $%� � ! � �  � � � � � � ��  �   %� � 2 �  � �  � � � � ! � %� : 
- %� ) � � ! $�   � " � � �  � �  ' � � $.  ! � ( �  $� � � � � � $�  � �  � 
 ; 
- %� ) � � ! $�  �  � �  � �   � " � � �  � �  � � � � � � � �  ' � � � �  � � � %� � �  %� � � � �  � � � %� � �  �  � �  

� � � � � � 2� � � ( �  ' �  � � � � �  �  $� � %� �  � � � � �  � � ' � �  $�  � " � $%� � ! � �  � � � � � � ��  
$ ' � � � � , $� �  �  ' � �  � � � � ( �  � " � $%� � ! � �  � � � � � � ��  � �  ' � � � � � � 2� ! �  
' � � $.  ! � � � )  � �  � 
 ; 

- ' � � % ' � �    $� � � � � �  � � % � � � �� � � ; 
- ' � � � � " �  �  ' � � � % '   %� � * �  � %� � � �  � � � %� � �  %� � � � �  � � � %� �  ; 
- 1  � $� � � � � " � �  � � ) %� � �  �  $" � � �  %� ! � � � %�  � � � � � )   � � 2� �� , � � ! � �  � � � � ( �  

� " � $%� � ! � �  � � � � � � ��  �  � �  � �   � " � � � . 

1.1.2. � � � � � " �   � � 2 �  � � ! � �  � � � � , � � � ( �  � � � � � � �  � � � � � � %� $� �  �  � �� $%�  � � � � � � � � � �  
� �  � � � %� � �  � � �  � " � $%� � ! � �  � � � � � � ��  �   ' � � � . � ( �  � � � %� � �  %� � � � �  � � � %� � � �  
� �  � " � $%� � ! �   � � � � � � �  (  � � . � �  %� $� % : � � � %� � �  %� � , � � � � � � �  � � 
  � $�  � �  
� � � � � �  � �  � � � � ! � � � ( �  ' � � � � � � )  1  � $� � ��   ' � � � . � ( �  � � � %� � �  %� � � � �  
� � � %� � � �  $� ��    � $" � �   � �  � � $� � � �  � � � � . �  � ' � � � %� �  � � � %� � �  %� � � � �  
� � � %� � � ), $� �  �  � � � � � � �  $� � � � � � $�  � � � %� � �  %� � � � �  � � � %� � � ,   � $" � �   � �  
� � $� � � �  $� �� �  � �   � � 2 ��  � � " � � % � � � � � � %� $�  �  � �  � � �  � � $� � � � � , ' � � ' � � � �  
$� �� �  � �   � � 2 �   � " � � �  � � ' � �  $�  � " � $%� � ! � �  � � � � � � �� , %� ) � � ! $� �  �  � �  � � �  
' � � ' � � � � � , �  � �  ) � � %� � : 
- ' " � � � � � ( �  � � � � � ��  �  � � � �  � � � %� � �  %� � � � �  � � � %� � � ; 
- %� ) � � ! $�   � " � � �  ' � � $.  ! � ( � ; 
- ' " � � � � � ( �  �   ' � � � . � ( �  ' � � � � � �  � � � %� � �  %� � � � �  � � � %� � � ; 
- ' � � � % '  %� � * �  � %� � � � ; 
- � � � � ( �  � " � $%� � ! � �  � � � � � � �� . 

1.2. � � � � � � � � � � � � �  � � � � � �  

1.2.1. � 
  ! � � �  � � � %� � �  %� � � �  � � � &�  � � � $� �  � � ' � � �  (� �  1 kV), � � � &�  � � � � ( � �  
� � ' � � �  (35, 20 �  10 kV) �  � � �  � � � &�  � � � � $� �  � � ' � � �  (110 kV), $� �  �  � �  � �  
� � � � � � %� $�  � � �� $%�  � " �  ( � ) � � �  � " � � � � %� , %� " � $� �  � � $� � � � � �  � � � %� � , 
� � 1 � � � � � � � � �  � � � %� �  �  � �  � �  � � 1 � � � %�  $% � �  � � � ' ) � � � �  � �  1  � $� � � � � � � ( �  
� � � %� � �  %� � � � �  � � � %� � � . 

1.2.2. � � � %� � �  %� � � �  � � � &�  � �  ) � � %�  � � " � $ ' �   � � � &  � �  $� �� � ' � � � �  $� � � , * � ( �  
� � �  � � � %� � �  %� � , $� �  �  � " � � � � %�  � " � $%� � � � � � � � %� $� )  � � �� $� %�  � " �  � � � &�  
� � � � $� �  �  � � � � ( � �  � � ' � � �  $� ��  �     � " � � � � , %�  , � � � � � � �  � �  $� �� � �  ' � � � �  
$� � � , * � ( �  � � � �  $� � � � � � � �  � � � %� � �  %� � � � �  � � � %� � � , � � � � � � �  ' � � $�  $� �� )  � �  
1 � � � ! $�  � � , �  � � � %� � �  � � ��  � " � $%� � ! � �  � � � � � � ��     � � � ! � �� � � �   $" � ' � � �  
� %� (  . 

1.2.3. � " � � � � %� � �  � � � %� � �  %� � � � �  � � � %� � �  � � � � $� �  � � ' � � �  (110 kV), ' � � $�  $� �� )  � �  
1 � � � ! $�  � � , �  ' � � � � �  � " � $%� � ! � �  � � � � � � ��     � � � ! � �� � � �   $" � ' � � �  � %� (   �  
$� ��  �   - � %� � � � � � � � � �� �  � " � � � � � %�  � " � $%� � � � � � � � %� $� �  � � � %� � �  � � '  � " � $�  

 � � � ��  (  � � . � �  %� $� % : - � %� � � � � � � � � �� ) � � � � � � %� � �    I, II �  III � �  '   
� " � � � � � %�  � " � $%� � � � � � � � %� $� �  � � � %� � � ,   � $" � �   � �  ' � � � � " � � �  $� �� � �  � �  
 � � 2 ��  � � �  ' � � � � � � � �  � � � %� � � ,  ' � � � . �  � ' � � � %� �  ' � � � � � � � �  � � � %� � � .  
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1.3. � � �� � � �  �  �  � ! " � � � #�  

1.3.1. � � �� � � �  $� ��  � �  $� � � � %�    � � � � � " � � �  � � � �  � " � � � * �  � � � ! � ( � : 
1) � $� � #� �! : � � � � � � ��  � �  � � � � � � %� $  � � '  � " � $�  
 � � � �� ; 
2) � %�  � � � � � � � $� � �  �  � � ��  � �   � � � � � �  ! : � � � � � � , %� � � � 1 � � � � %� � � $�  

� %� � � � � , � � � � � � � �  ' � � %� � �� ( � , � � � %� " � � � �� , � � , %� %� �  �  � � � � �   � � 2� ��  �  
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� %�  $% � � �  (' �  � � ' � � � $� �  � � � � � � �  �  ' �  $� %� � � � � �� � � , � � � � � �  �  � � � � � �   
' � %� � , ( � ); 

- ' � � � %� � � �  � � � ' � � � " �  ' � %� � , ( �  ' �  � 
  � � � )  � � ' � � � $� )  � � � � �  �  ' �  
� � � � . � � � ; 

- � � , � �  � � � � �  �  ' � � %� $" �  � $%� � � �  �  � � � $%� � � �  � � � � � � ��  ' �  � 
  110/x �  35/x 
kV/kV; 

- � � , � �  � � � � � , � $%� � � �  �  � � � $%� � � �  � � � � � � ��  $ ' � � �  ! � ��  ��  � � , � �  
� ' %� � � * � ( �  � � * �  � �  150 kW � " �  � � � � , ( �  ' � %� � , ( �  � � * �  � �  300.000 kWh. 

2.3.3. � � � � � �  �  ' � �  � � %� � � " � $%� � ! � � � � � � � � � ��    ' � � %) � � � � �  ' � � � � �   �  : 
- � � , � �  � $%� � � �  �  � � � $%� � � �  � � � � � � ��  � �  � � � %� � �  ' � �  � � � � ( �  � �  ' � � � � � � �  

� � � &� ;  
- ' � � � � �  �  ' � � � � � � � ( �  � " � $%� � � �  ' � � $.  ! � � � )  � �  � 
 . 

2.3.4. � � � � � �  �  � � � � ( � � �  �  : 
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- � %�  ��  ' �  � � � � � � � �  �  %� � 1 �  ' � . � � � , � � ' � �  � � � � � � � � �  � �  � 
  110/x kV/kV �  
35/x kV/kV (� � � ' � ! � � � $�  � � � � ( � ); 

- � � � � � � � �  � � � � � � � %�  � � ' � � �  �  � %�  ��  ' �  � 
  4 /0,4 kV/kV   � � � �  � � � � $� )  
� ' %� � � * � ( � . 

2.3.5. 	 � � � � � � %� ! $�  �  � � � � � � � 1 � $�  ' � � � � �  �  : 
- � � � � � %� � � � � � $�  �  � � � � * � � � %� � �  ' �  � � � � . � � �  ' � � � �  ' � � %) � � � � �  

' � ' � � � � � ; 
- ' " � � � � � � �  � � � � � %� � � � � � $�  � �  ' � � � � �  � � � � � �  ' " � � �  � � � � � ��  � 
 , � $�  � �  

( � � �  � � � ' � " � &� ; 
- ' � � � %� � � �  �   � � � � � � %� ! $�  ' " � � � � � ; 
- ' " � � � � �  %� ' " � 1 � $� � � ��  �  � � � � 1 � $� � � �� . 

2.3.6. � � � � � �  �  � � � &�  �  : 
- � & � � �  $� � %�  � �  � � � �  � � �� $%� � �  (� 
  �  � � � � � � ) � � ' � � �  110, 35, 20 �  10 kV ' �  

� � �  * � %�   � �  � � � � %� " � � � � � � � � , � � � � � 1 � � � � � � � � � � �  $� � %� � �  ' � � �  ! ��    
� � � � � � � � � * � � � � � � � � � ; 

- $� � � $%� � � � %� $�  � � � � � �  �  � 
 ; 
- �� � � � ' � " � �  , � � �  �  � � � ' � � � � � ��  � 
 ; 
-  $" � ' � �  , � � �  � � � &�  � �  � � � � � " � �  ' � � � �  ' � �  � � , � � �  � ' %� � � * � (  ; 
- ' � � � � � �  � � $�  %� � �� ( �  � " � � � � � %�  � � � &� ; 
- �� � � � � ! � �  � � � �  � " � � � � � %�  � � � &�  � �  ' " � � � $�  ' � � � � � ; 
- �� � � � � ! � �  � � � �  �  � � %� $�  � �  ' " � � � $�  ' � � � � � ; 
- ' � � � � � �  ' � � � � ! � � )  %� � , $� � �  � � � &� � � ( �  � �  � � �  � � � %�  � � �� $� %� . 

2.3.7. � � � � � �  �  � � � � �  $� � � � � � � � � �  � 
  ! � ��  � �  ' � � $.  ! � ( �  � ! � $ ��    ' " � � � $� �  
' � � � � �   �  : 
- � � � � � � � �  � � � � �  � �  � � � � %� )  � � � � � � ( a � �  ' � � $.  ! � ( � ; 
- � � � � � %� � * �  � " � $%� � � � � � � � %� $�  � � �� $%�  ! � �� �  � � � � � � ( � �  � �  � �  � %� � � � " �  

 � " � � �  � �  � � � � � � ( �  � � � � )  � � � � � � ( a � �  ' � � $.  ! � ( � . 

2.3.8. � � � %� � �  %� �  ' � � $ ' . � , � � � 2 ��  �  � � ) � � � � �  � � �  ' � � � %$�  ' � %� � � � �  � �  
' " � � � � � ( � . 

2.3.9. � � 
  � � � � � � 2 ��  ' � � � %$�  � �  %� ! $�  2.3.3.  

2.3.10. � � � � � � � 2� !  � " � $%� � ! � �  � � � � � � ��  ' � � � � � �  � �  � � � %� � �  %� � �   � � � &  �  � �  � �  
$� � � � � � $ � 
  ! � ��  ��  � � , � �  � ' %� � � * � ( �  � � * �  � �  150 kW � " �  �   ��  � � � � , ( �  
' � %� � , ( �  � � * �  � �  300.000 kWh, � � � $�  � � � � � �  � �  $� � ��  � � �  � � � %� � . �  
� � � %� � �  %� �   ' � � � %$�  �  &� �  � �  ' " � � � � � ( �  � � � � � ��  � 
 , �  %� : 
- ' � � � � � 2� �   � � � � , (   ' � %� � , (   �  � � , �   � � � �   � �  � � � � � � � )  ' � % � � � � � � ; 
- ' " � �  ' � � � � � �  � � � � �  ' � � � � � � � ( �  � " �  %� ) � � " � , $� �  ' � � � � � �  $� ��   %� !   � �  

' � %� � , (   � " � $%� � ! � �  � � � � � � �� ; 
- ' " � �   � � � � ( �   � � 2� ��  � �  $� � ' � � � � � � �  � e� $%� � � �  � � � � � � �� . 

2.4. � � / � � (  �   � � � � � � �� � �  , !  +%! � � � ! ) �  � ! , � � �!  

2.4.1. - � � %� � � � �  � � � � � . � � � �  � %�  �� � �  � ' %� � � * � ( �  � " � � � � � %�  � � � &�  

2.4.1.1. � � �  ' " � � � � � (   � � � %� � �  %� � � �  � � � &�  � � �  ��  � � � � � � �  %� ) � � ! $�  $� � %� � � � �  
� � � �  � � � &� , ' � �  ! � �     � � � � � " � � �  ' � � � �   � � �� � � �  � �  � " � � � � � %�  � �  � � �  � � %�  
� ' %� � � * � �  � � � � �  � � � ��  � � � � � ! � � �  � � � � � � � %�  � %�  �� . 

2.4.1.2. � � �  ' " � � � � � (   � �  %� $� 2�  � � � " � � � � �  �  � � �  � � � &�    ' � � � � � * � � � �  ' � � � �  , ' � �  
! � �   � �  � � &�  � � !  � � %�  � �  � � � � � . � � � �  � %�  �� � �  � ' %� � � * � ( � � � . � � � � � . � � �  
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� %�  j� �  � ' %� � � * � ( �  �   � � $� � � � " � �  � � � � � � � %�  � %�  ��  ' � �  $� �� � �  � � * �  � � * �  � �  
� � �  , � � � ( �  � � � �� %� � �  � � %� � � �� " � . 

2.4.1.3. � � � � � � � % � � � � � . � � � �  � %�  �� � �  � ' %� � � * � ( �  (Idoz) � � � �  � " �  � �  � � � � 2 ��  � �  
' � � � �  1 � � �  " �   

Idoz = kd Ind,  

� � �  �� : 

Ind - � � � � � ! � � �  � � � � � � � % � � � � � . � � � �  � %�  �� � �  � ' %� � � * � ( �  � � � �  (� � � � � � � �  
� � � , � � � � � � �  � � " � �  Al/8 ' � � � � � � � � � � �  � " �  � � � � � � � � � � �  $� � " � � � $� �  � � � ' � � , 
� " �  ' � � � � � � �  $� � " ) � " �  � � � � � � %� $� �  %� � � � 1 � � � � %� � �  � �  ' � � %) � � � �  
� � 1 � � � � � � �  � � � � �� � %�  �  ' � � � � � $�   � " � � � ; 

kd - � � � � � �  � � ! � � � " � �  ! � ��  �   � � � � � � � %�  � � %�    %� � � " �  1, ' � �  ! � �   � �  
� � � � � � � %�  kdZ �  kdL � � � � � �  � �  � � � � $�  �  " � %( �  ' � � � � � , � � � ' � $%� � � � .  

� " � � � � � % � � � &�  kdZ kdL 

� � � � � � � �  $� � "  1,105 1,0 


 � � � � � � �  � � �  

 - 
  1,55 1,095 

Al/8 1,9 1,3 

� �  1,3 1,1 

� ! � � %!  1. &� � � � �  � ! ( � � � %! # � � , � � ' � � � $ � � � � �� � $ � +� � � � " � ) !  � � � !  �  � �  

2.4.2. - � � %� � � � �  � � � � � . � � � �  � � � % ' � ( �  � � ' � � �  

2.4.2.1. � � � %� � �  %� � � �  � � � &�  %� � � �  � �  �  � �  ' " � � � � � � �  %� $�  � �    � � � �  � %� ' � � �  
� � � � � ��  �  ' � �  � � � �  � ' %� � � * � ( � � �  � � � � 2  � � $� � � � " � � )  �  � � � � � � " � � ) , 
� � � � � � � % � � ' � � �  � � %� � �    � $� � �    � � ' � � �  � � � � 2� � � )  � � � � � � � . 

2.4.2.2. � � � � � . � � �  � � � % ' � ( �  � � ' � � �  � � � � , �  �  � � � � &�  � �  ' � %� � � �  ' " � � � � � ( �  � � %�  
�     %� � � " �  2. 


 � � � � � �  � � ' � �  
� � � &�  

(kV) 

� � � � � � " � �  � � ' � �  
  � � � � � " � � �  ' � � � �   

(kV) 

� � � � � � " � �  
� � ' � �  

  ' � � � � � * � � � �  ' � � � �   
(kV) 

� � $� � � � " � �  
� � ' � �  

  � � � � � " � � �  ' � � � �   
(kV) 

110 99 99 121 

35 31,5 31,5 38 

20 19 18 21,4 

10 9,5 9 10,7 

� ! � � %!  2. 
 ! +� � �  !  � $� ! � � ( � ) !  +� �  +%! � � � ! ) �  � � � - !  

2.4.3. - � � %� � � � �  � � �  � � � � %�  "n-1" 

2.4.3.1. - � � %� � � � �  � � �  � � � � %�  "n-1" ($� � %� � � � �  �� � � � � %�  $� �  � � ' � � � ) ' � � � � �  � � � �  � �  
�� � � � � %�  $�  � � ' � �  � " � � � � %�  � 
  � �  � � � � � �  � �  � � �  , � � � ( �  � � � � � " � � �  ' � � � � �  
� 
 . 
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2.4.3.2. #�  $� � " � � � $�  � � � � � �  110 kV �  � 
  110/x kV/kV $� �  ' " � � � � � ( �  � � � � � ��  
' � � � � (  ��  � �  $� � %� � � � �  "n-1". � �  $� � %� � � � � �  "n-1" � �  � � &�  � � � % ' � %�  � $�  ��  
� � � � � � 2� � �  � � � � � � �  � �  �  � � � � � )  � � � &�  � � &� �  � � ' � � � $� �  � � � � � . 

2.4.3.3. � � � � � � � � � � ( � � � ' � � � $�  � � � &�  35, 20 �  10 kV � �  ' " � � � � �   �  ' � , %� � � ( �  
$� � %� � � � � �  "n-1" %� � �  � � �  ��  %�  � $� � � � � $�  � ' � � � � � � �  �  � � � � � � �  � �  �  � %� �   
' � %� � , ( �  � " � $%� � ! � �  � � � � � � �� . 	  � � %� " � �  � "  ! � �� � � � �  � � � &�  � �  ' " � � � � �  
� � � � �� " � � . 

2.4.3.4. - � �  � � � $� � � ' � � � $�  � � � &�  � �  � �  ' � � � � (  ��  $� � %� � � � �  "n-1". 

2.5. � � $� � � ( � �  +%! �  � ! , � � �!  

2.5.1. 
 %�  $% � �  ' " � � �  

2.5.1.1. �  � � � � ! � �  ' " � �  � � � � � ��  � � � � 2 ��  � %� � %� , $�  ' � � � � �  � � � � � ��  � 
  (� � � � �  
� � ' � � � $� )  � � � � � , � � � � � � �  � � , � ( �  � � " � $� � � ( �  � 
  �  � �  � � ) � �  ' " � � � $�  
' � � � � �  � �  20 � � � � � �  ' �  ' � %� � � � � , ( � �  � %� ' � � �  �  $� � �  � � � �  ' � � �  ! �� � � . 

2.5.1.2. �  � � � � ! � �  ' " � �  � � � � � ��  � 
  � � � � &� : 
- � ' � �  �  � � � " � �   ' � � %� �� * � �  � %� ( � ; 
- ' � � � � � �   � � , � �  � � � � �  �  ' � %� � , ( �  � " � $%� � ! � �  � � � � � � �� ; 
- � � � � �� � %�  � � � � � ��  � � � %� � �  %� � � �  � � � &�  � �  � � �  ' " � � � $�  ' � � � � �  ' �  

$� � �  � � � �  ' � � �  ! �� � � ; 
- , � � �  � � � %� � �  %� � � �  � � � &�  ' �  � %� ' � � �  � � � � � ��  � �  %� $� � � � �  � � � � �  �  

� � ' � � � $� �  ' � � " � $� � �  �  � �   $" � ' � � �  � %� ( � � ; 
- ' � � � " � �  ' " � � � � � � � )  � ' %� � � * � ( �  � 
  110/x �  35/x kV/kV; 
- ' � � � " � �  � � �� $� %�  110 �  35 kV ' " � � � � � � � )  � �  � � � � � � (   �  � � $� � � %�  $� � �  ' �  

� %� ' � � �  � � � � � �� ; 
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' � � �  � � � � ( �  � � " �  $� ��  � � � ( �    � � � � "   � � � � � �   � " � � �  $� � � , * � ( �  � " � $%� � ! � �  
� � � � � � �� . 

3.3. � � �  ' � ( � ) �  � � ��  � !   � +#!  

3.3.1. � � � $.  ! � ( �  � � �� $%�  $ ' � �  � �  � 
  � � , �  � �  � �  � � � � �   � � � � � � ( �  � �  
' � � $.  ! � ( � . #� ) %� �  � �  � � � � � � ( �  � � � � � � ( �  � �  ' � � � � � �  � �  � � � � � �   $� ��  
� � � � 2 ��  � � � %� � �  %� � ,   � $" � �   � �  ' � %� � � � �  � �  ' � � � � � � �  � � � ' ) � � � � �  � �  
� � � � �   � � ) %� � � . � � � � � � �  � �  � � �� � .  �  � �  � � � � � ! � � �  � � �%  � � � %� � �  %� � � . 

3.3.2. 	  ' � � % ' $  � �  � � � � � � ( �  � � � � � � ( �  � �  ' � � $.  ! � ( � , � �  � � � � �   � %� %� � %� $�  
' � � � � � $� )  � � � � 2� �� , � � � � ( � �  � " �  ' � � � � !  � � �  (� $�  � � � �  � � � � ( � ), � � � %� � �  %� �  
' � � � � � � � �  � �  " �  ' � � � � � %� �  � " � � � � � %�  � 
  � � � � � � . � � � �  %� ) � � ! $�   � " � � �  $� ��  
� � � �  * � � � �  � � '  ( � ( �  � � ) %� � �  ' � � � � � � � � � . 

3.3.3. � � � � � � %� �  � " � � � � � %�  � 
  $� ��  � �  � � � �  * � " �  � � '  ( � ( �  � � ) %� � �  ' � � � � � � � � �  � �  
� � � � � � . � � � �  %� ) � � ! $�   � " � � �    � " � � � * � �  � "  ! � �� � � � � : 
- $� � �  �� , � � � � ( � �  � � � � � � � � � * � �  � � � � � �   � � 2� �� �  ($� � %� �  � " � �  %� $� �  %� �  

 � � � %� ' � �  � � � � )   ' � � � � � � � �  $� ��  � � � � � �  � � �� � ( �  5%  $ ' � � �  � � � � � � �  
� � � � ( �  � " �  ' � � � � !  � � �  ($� � �  � � � �  � � � � ( � ),  %� � 2� � �  � �  ��  � � ' � �    
� � � %� � �  %� � � � � � � � &�  $� �  $� � �( � )  $ ' � � �  � � � � �  ' � � ' � � � � � �  � � � � � , �  
' � � � " � �  � �  � �  � � &�  � � , � %�  � �  � � $�  � $� � � � � $�  ' � � ) � � %. � �  � � ! � � , $� �  , %�  
�� : ' � � � � � �  � � � � � � �  � � ' � �� ( �  � �  � � � &�  �  � � � � � )  � 
 ,  � � � � � %� &� ( �  
� ' %� � � * � ( �  ' �  1 � � � � � , ' � � � . , � ( �  1 � $%� � �  � � � � �   � � � � ( � �  
$� � � � � � %� � � $� )  � � %� � � ��  � " �  � ' %� � � � � � � ��  � � �  " � � � ��  � � ' � � �    
� � � %� � �  %� � � � � � � � &� , � � � � * �  � � !  � �  � �    � � � � �  � � � � � � " � � )  � ' %� � � * � ( �  
� �  � � 2�  � �  ' � �� � �  � � � � � � � . � � �  � � � � $� )  � � ' � � � ; 

- $� � �  ��  ' � �  � ' %� � � " � � �   $" � ' � � �  � %� (  , � � � � ( � �  %� $� �  � � � � �  � � � �  
� � ' � � $� � � �    ' � � � � �   � � $� � � � " � �  � � � � , ( �  ' � %� � , ( � , ' � %� � 2� � �  � �  ��  
� ' %� � � * � ( �  � � � � � � %� $� �  � � �� $%�  � �  $� ��  � �  %� � � � " �  ' � � $.  ! � %�  � � �� $� % 
�  �  * � �  $� � � � � � $�  � 
  � � � %� � " �  � � � � � � � % 25% � � &  � �  � � � � � � � %�  ' � �  $� �� � � �  
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� ) � �  � � : Pd = 1,3 )  0,95 )  Sn, � � �  �� : 

� d – � $%� � � �  � � � � �  � �    kW  

Sn – ' � � � � � � �  � � � � �  � �    kVA 

� ) � �  $� � " � � � $�  � � � : Id  = 1,105 In , �  � �  � � � �  , � �  � � � : Id = 1,55 In, � � �  �� : 

Id – � � � � � . � � �  � %�  ��  

In – � � � � � ! � � �  � %�  �� . 
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  (10 kV, 20 kV �  35 kV) 

3.3.7.1. � � � � � � %� $�  $� � " � � �  $� ��  � �  $� � � � %�  � �  ' � � $.  ! � $ � � � � �  � � %�  ' � � � � � � � � � �  
�  � � ' � %� � �  ' � � � �  � " � � � * � �  � %� � � � � � � � � : 
- SRPS N.C5.020: - � � " � � �  � �  � � � " � � � �� �  � �  � � ' � � � � � � � � � �  ' � ' � � �  �  

� � %� " � � �  ' " � , %� � , � �  � � � � � � �  � � ' � � �  � �  60 kV; 
- SRPS N.C5.025: � � ' � %� � � ( �  $� � " � � �  � �  � � � " � � � �� �  � �  � � ' � � � � � � � � � �  

' � ' � � �  �  � � %� " � � �  ' " � , %� � , � �  � � � � � � �  � � ' � � �  � �  60 kV; 
- SRPS N.C5.220: - � � " � � �  � �  � � � " � � � �� �  � �  %� � � � ' " � � %� ! � � )  � � � �  � �  

� � � �  ' � " � � � � � " ) " � � � � � , � �  ' " � , %� �  � �  ' � " � � � � � " ) " � � � � �  � " �  
%� � � � ' " � � %� ! � � �  ' � " � � %� " � � � , � �  � � ' � � �  � �  10 kV; 

- SRPS N.C5.225: � � ' � %� � � ( �  $� � " � � �  � �  � � � " � � � �� �  � �  
%� � � � ' " � � %� ! � � )  � � � �  � �  � � � �  ' � " � � � � � " ) " � � � � � , � �  ' " � , %� �  � �  
' � " � � � � � " ) " � � � � �  � " �  %� � � � ' " � � %� ! � � �  ' � " � � %� " � � � , � �  � � ' � � �  � �  10 
kV; 

- SRPS N.C5.230: - � � " � � �  � �  %� � � � ' " � � %� ! � � �  � " �   � � � &� � � �  
' � " � � %� " � � � , � �  ' " � , %� �  � �  %� � � � ' " � � %� ! � � )  � " �  � " � � %� � � � � � )  � � � � , 
� �  � � � � � � �  � � ' � � �  � �  1 kV � �  35 kV; 

- SRPS N.C5.235: � � ' � %� � � ( �  $� � " � � �  � �  %� � � � ' " � � %� ! � � �  � " �  
 � � � &� � � �  ' � " � � %� " � � � , � �  ' " � , %� �  � �  %� � � � ' " � � %� ! � � )  � " �  
� " � � %� � � � � � )  � � � � , � �  � � � � � � �  � � ' � � �  � �  1 kV � �  35 kV; 

- IEC 60502: � � � � � � %� $�  $� � " � � �  � �  � $� %�  � � � � � � �  '  � � �  � � � " � $%� � $� �  
� �  � � � � � � �  � � ' � � �  � �  1 kV � �  30 kV. 

3.3.7.2. 
 - 
  $� ��  � �  $� � � � %�  � �  ' � � $.  ! � $ � � � �  � � %�  ' � � � � � � � � �  �  � � ' � %� �    � $" � �   
� �  � " � � � * � �  � %� � � � � � � � � : 
- SRPS N.C5.231: 
 - 
  � �  � � � " � � � �� �  � �   � � � &� � � �  ' � " � � %� " � � � , 

' " � , %� �  � �  PVC � " �  %� � � � ' " � � %� ! � � �  ' � " � � %� " � � �  � �  � � � � � � �  � � ' � � �  
10 kV, 20 kV �  35 kV; 

- SRPS N.C5.235: � � ' � %� � � ( �  $� � " � � �  � �  � � � " � � � �� �  � �  
%� � � � ' " � � %� ! � � �  � " �   � � � &� � � �  ' � " � � %� " � � � , � �  ' " � , %� �  � �  
%� � � � ' " � � %� ! � � )  � " �  � " � � %� � � � � � )  � � � � , � �  � � � � � � �  � � ' � � �  � �  1 kV � �  
35 kV; 

- SRPS N.C1.702: 5 � " � ! � �   &� �  � �  � � � � � � � �  � � � � � � . 

3.3.7.3. � � � � �  � � � � � �  � �  � � , �  ' � � � �  � � ' � � � $� �  � � � �  , ' � %� � � � � �  � %�  �� � �  
� ' %� � � * � (  , %� � � � � $� �   � " � � � � �  ' � � %� � . � ( � , � � � � � �  �  � � � %�  � � �� $%� . 
� � � %� � �  %� �  � � 1 � � � , �  � � � � � � � � � * �  %� ) � � ! $�  � � , � ( �  �   %� � 2 ��  � � �  
� " � � � � %�   � " � � �  � �  ' � � $.  ! � ( �    � $" � �   � �  � � &� * � �  %� ) � � ! $� �  
' � � ' � � � � �  �    � $" � �   � �  � � � � � " � � � . 

3.3.8. � � � $.  ! � �  � � �  � �  
 
  (� �  1 kV) 

3.3.8.1. #�  � � � � 2� ( �  ' � � $.  ! $�  $� � � � %�  � � : 
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- � �  � � � � � � � �  ' � � $.  ! $�  
 - 
 , $� ��  ��  ' � � � � � � � � �  �  � � ' � %� �    � $" � �   � �  
� " � � � * � �  � %� � � � � � � � � :  
� ) SRPS N.C5.235: � � ' � %� � � ( �  $� � " � � �  � �  � � � " � � � �� �  � �  

%� � � � ' " � � %� ! � � �  � " �   � � � &� � � �  ' � " � � %� " � � � , � �  ' " � , %� �  � �  
%� � � � ' " � � %� ! � � )  � " �  � " � � %� � � � � � )  � � � � , � �  � � � � � � �  � � ' � � �  � �  1 kV 
� �  35 kV; 

� ) SRPS N.C5.250: 
 - 
  � �  � � � " � � � �� �  � �   � � � &� � � �  ' � " � � %� " � � �  � �  
� � � � � � �  � � ' � �  � �  0,6/1 kV; 

� ) SRPS N.C1.702: 5 � " � ! � �   &� �  � �  � � � � � � � �  � � � � � � ;  
- � �  ' � � � � � � �  ' � � $.  ! $�  � � � � � � %� $�  $� � " � � � : 

� ) %� '  PP00-ASJ, ! � %� � � � &� " � �  $� � "  � �  �� � � � &� ! � � �  � � $%� � � $� �  
� "  � � � � �� $� �  ' � � � � � � � � � � �  �  PVC � � � " � � � �� � , ' � � � � � � � � �  �  
� � ' � %� �    � $" � �   � �  � %� � � � � � � �  SRPS N.C5.220; 

� ) %� '  XP00-ASJ, ! � %� � � � &� " � �  $� � "  � �  �� � � � &� ! � � �  � � $%� � � $� �  
� "  � � � � �� $� �  ' � � � � � � � � � � � , � � � " � � � �� �  � �   � � � &� � � �  
' � " � � %� " � � � , � � '  � � �  � �  �  � �  � " �  PVC �  PVC ' " � , %� � , ' � � � � � � � � �  
�  � � ' � %� �    � $" � �   � �  � %� � � � � � � �  SRPS N.C5.230.  

� ) � �  � � �  ' � � $.  ! $�    � � �� $%  %� '  PP00-S, ! � %� � � � &� " � �  $� � "  � �  
� � $%� � � $� �  � � $� � � � �  ' � � � � � � � � � � �  �  PVC � � � " � � � �� � , ' � � � � � � � � �  
�  � � ' � %� �    � $" � �   � �  � %� � � � � � � �  SRPS N.C5.220. 

3.3.8.2. � $�  ��  $� �  � � � � � � � � �  ' � � $.  ! $�  � � � ' � �  ' � � $.  ! � � �  � � � �  �  &�  � �  25 
� � %� � � , ' � � $.  ! � $ � �  � � � " � �  ��  ' � � $�  ' � � � * � � �  � % � � .  

3.3.8.3. � � � � � !  �  � � � � � � " � � �  ' � � � � $�  ' � � $.  ! � � �  � � � �  � � , �  � �  � �  � � � � �   
� � $� � � � " � � �  �� � � � � � � � � � � �  � ' %� � � * � ( �  � � �� $%�  � �  $� ��  � �  %� � &�  
' � � $.  ! � $, � � � � � . � � � �  ' � � �  � � ' � � �    � $" � �   � �  ' � � ' � � � �  $� �� �  � �   � � 2 �  
%� ) � � ! $�  � � � � � %� � �  � �  � " � $%� � ! � �  � � � %� " � � � ��  � � � $� �  � � ' � � �  �  SRPS 
N.� 2.001,  � " � � �  � � , %� %�  � �  � " � $%� � ! � � �   � � � �  (  � $" � �   � �  SRPS 
N.B2.741), � � , %� %�  ' � � � � � � � $�  � �  � %�  ��  $� � %$� �  � ' � ��  (  � $" � �   � �  SRPS 
N.B2.743) �  %� � �� �  � � � � � . � � �  � %�  ��  (  � $" � �   � �  SRPS N.B2.752). 

3.3.8.4. � � $� � � � " � �  �� � � � � � � � � � �  � ' %� � � * � ( �  � �  � � � �   ' � � $.  ! $�  � %� � � � � � �  
� � �� $%�  � � � � � �  � �  � � � ��  � %� � � � �  $� ��  � �  � � ' � �� �  ' � � $�  � � � �  ' � � $.  ! $� , 
� � ! � � �  � � � � � � � ( �  �  ' � � ' � � � � ( �  %� ' " �  � � � �    � %� � � � � � � , � � � %� " � � � � �  
� � � � �  � " � $%� � ! � � )   � � 2� ��  �  � " � ! � � . � � � � � ! � �   ! � , * �  �� � � � �  � %� � �    
� � $� � � � " � � �  � ' %� � � * � (   � %� � � � � � �  � � �� $%�  � � &�  � �  ' � � � � !  � � %�  ' � � � �  
� " � � � * � �  � � � � � � � � : 
- � $�  � �  � �  � � � � � � � ( �  � %� � � � �    � %� � � � � � �  � � �� $%  $� � � � %�  � � � %� � " � �  

� � � �� ( � : 

 P1c = 8,5 · (0,25 + 0,75/ n ) (� � &�  � �  � � �� � , �  20 � %� � � � � ), 

 P1c = �  · 5,1 · n0,88 (� � &�  � �  � � , �  � �  20 � %� � � � � );  

- � $�  � �  � �  � � � �� ( �  � %� � � � �    � %� � � � � � �  � � �� $%  � � " � � � ! � �  � " �    
' � %'  � � � %�  $� � � � %�  � " � $%� � ! � �  � � � � � � �� : 

 P1e = n · 8·( Keg +( 1 – Keg )/ n ) + P1c · n,  

  � � �  �� : 
P1e- � � $� � � � " � �  �� � � � � � � � � � �  � ' %� � � * � ( �  � %� � � � � � �  

� � �� $%�  
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P1c - ' � � � � ! � �  � ' %� � � * � ( �  ' �  � %� �   $� � �  � �  $� � � � %�  
� � � %� � " � �  � � � �� ( �  

n - � � � � � %� � � � �  
Keg = 0,6  a$�  � � �� � , �  75% � %� � � � �  $� � � � %�  � " � $%� � ! � �  

� � � �� ( �  
Keg = 0,9  � $�  � � �  � %� � � � �  $� � � � %�  � " � $%� � ! � �  � � � �� ( � . 

3.3.8.5. � � � � � �  ' � � $.  ! � � �  � � � �  � �  � � , �  ' � � � �  %� ' � � � � � � � �  ' � � � � � � � � , %� $�  � �  
� �  � � ��  � � ( �  � �  ' � � � � !  � � %� �  � � � � � � " � � �  ' � � � � $� . - � �  ' � � � � � � � )  
' � � $.  ! � $� , $� � �  � �  � � �  � � � � � �  ' �  � � � %� �   „ " � � -� � " � � “, ' � � � � $ 
' � � $.  ! � � �  � � � �  � �  � � &�  � � %�  � � ( � �  ' � � � � � � � �  $� ' � � � %� %�  � �  � � � �  � �  $� ��  
� �  ' � � $.  !  �� . 

3.3.9. � � � � � � �  $� � � $%� � � � %� $�  � � � $" � ' � � )  � ' � � � %�  �  � �  � �  � ' � � � �  � �  � � � %  
' � � $.  ! � ( �  � �  � � � %� � �  %� � �   � � � &  �  � �  � � � %  ' � � � � ' � � � � ��  � " � $%� � ! � �  
� � � � � � ��    � 
  110/x �  35/x kV/kV 

3.3.9.1. � � � � � � � �  ' � � %� � �� ( �  110 kV � � &�  � � %� : 
- � � � �  ) � �  � � � " � � � � �  ' � � %� � �� ( �  � �  � %� � � � � �  ' � � � %� � � ; 
- � � %� " � �  � $" � ' . � � �  �  � � � � �  SF6 � � � " � � � � �  ' � � %� � �� ( �  � �   �  %� � , (   

� � � %� & ; 
- $� � � � � � � � � � , � � � �  ) � �  � � � " � � � � �  �  � � %� " � �  � $" � ' . � � �  ' � � %� � �� ( � . 

3.3.9.2. � � � � � � � �  ' � � %� � �� ( �  10 kV, 20 kV �  35 kV � � &�  � � %� : 
- � � � �  ) � �  � � � " � � � � � , � �  � � %� " � �  � � , %� * � � � �  � � � $" � ' � � �  � ' � � � % � � � ;  
- � � %� " � �  � $" � ' . � � �  �  � � � � �  SF6 � � � " � � � � �  ' � � %� � �� ( �  � �   �  %� � , (   

� � � %� & ; 
- $� � � � � � � � � � , � � � �  ) � �  � � � " � � � � �  �  � � %� " � �  � $" � ' . � � �  ' � � %� � �� ( � . 
� � �  � � � � � � � �  ' � � %� � �� ( �  � �  � � � � � �  � �  ! � %� � �  � � � . $�  ' �  * � " � �� , �  %� : 
- � � � � � � � ! $�  � � � . � $, � �  �� � � � �  � " �  � � �  � � � %� � �  � � � � � � � � � ; 
- ' � � $� � � ! $�  � � � . � $, � �  � � $  � � $� �  ' � � $� � � ! � � ;  
- � � " � � � �  ($� � " � � � $� ) � � � . � $, �  
- � � � . � $ � �  � � � $� � � ' � � � $  � ' � � �  . 

3.3.9.3. � � ) � � ! $�  $� � � $%� � � � %� $�  � ' � � � �    ' � � %� � �� (   110 kV, 35 kV, 20 kV �  10 kV 
�   � � 1 � � � � � � �  ' � � � �  � " � � � * � �  � %� � � � � � � � � : 
- ' � � $� � � ! $�  � ' � � � �  ' � � � �  IEC 56 (SRPS N.N0.029); 
- 
 � �  �  
 � �  ' � � � �  SRPS IEC 60044 -1,2; 
- � � � � � � � � �  ' � � � � ' � � �  ' � � � �  SRPS IEC 99-1 �  SRPS IEC 99-4; 
- � �  ' � � � �  SRPS IEC 76-1,2,3,4,5, SRPS N.H1.013 �  SRPS N.H1.015. 

3.3.9.4. 	  � � � � � " � � �  �  ' � � � � � * � � � �  ' � � � �   � �  � �  � ' %� � � *  ��    � $" � �   � �  
� %� � � � � � � � �  SRPS N.H1.016 �  IEC 354, �  � � ' � % ��  ' � � � �  � %� � � � � � � � �  IEC 
76-1 � �  IEC 76-5 �  IEC 726. 

3.3.10. � � � � � � �  $� � � $%� � � � %� $�  � � � $" � ' � � )  � ' � � � %�  �  � �  � �  � ' � � � �  � �  � � � %  
' � � $.  ! � ( �  � �  � � � %� � �  %� � �   � � � &  �  � �  � � � %  ' � � � � ' � � � � ��  � " � $%� � ! � �  
� � � � � � ��    � 
  20(10)/0,4 kV/kV 

3.3.10.1. � 
  � �  $� � " � � � $� �  � � � � � � � �  � � � � &� : 
- � � � � � �  � 
 , $� ��  � � �  %� � � � 1 � � � � %� � � $�  �  � � � � � � � -� � � � � � �  * � " � �� ; 
- � � � � � �  
 
 ; 
- � � . 
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3.3.10.2. � � � � �  � � � $" � ' � �  � ' � � � �  � � , �  � �  ' � � � �  � %� � � � � � � � �  SRPS N.B2.730 �  
SRPS N.B2.751. 

3.3.10.3. - � � � � � �  � � ' � %� � � ( �  � �  � � � $" � ' � �  � " � $ � 
  � � , �  � �  ' �  SRPS N.K3.503, �  
� �  � � � $" � ' � �  � " � $ 
 
  ' �  SRPS N.K5.503.  

3.3.10.4. � �  � �  � � � �  ' � � � �  � %� � � � � � � � �  SRPS IEC 76 �  IEC 354 (SRPS N.H1.016), � �  
� � $� � � � " � � �  � � � � � . � � � �  �  � � � � � �  �  � %�  �� �  ' � � � � � �  ) � � �  
%� � � � 1 � � � � %� � �  � � %� �    %� � � " �  3. 


 � � � �  %� � � � 1 � � � � %� � �  

 [kVA] 

�  � � � �    � � � &2  

Po [W] 

�  � � � �    � � $�   

Pcu [W] 


 %�  ��  ' � � � � � �  ) � � �  

I�  [%] 

50 125 875 1,5 

100 210 1475 1.1 

160 300 2000 1,0 

250 425 2750 0,9 

400 610 3850 0,8 

630 860 5400 0,7 

1000 1100 9500 0,5 

� ! � � %!  3: � � � � #�  �  � � � � ��  +� ! , � � $ / � � !  

3.3.10.5. 
 % � � �  � 
  � � � � &� : 
- � � � � � �  � 
 , $� ��  � � ! � ( � � � � : 

� ) %� � ' � " � �  � � � %� � . � !  (� � � �  � �  ' � � � �  SRPS IEC129) � � � � � ! � � � �  
� � ' � � �  12 kV, 24 kV, 38 kV, � � � � � ! � � �  %� � �� �  � %�  ��  200 � ; 

� ) %� �  � � � � � � � $�  ' � � � � ' � � �  (� � %� " � $� � � � �  - � � � �  � �  ' � � � �  SRPS IEC 
99-4), � � � � � ! � � � �  � � ' � � �  12 kV, 24 kV, 38 kV, � � � � � ! � � �  � %�  ��  10 kA; 

� ) %� �  � � � � $�  ! � � � $�  � � � �  � � ! � , � � � � � ! � � � �  � � ' � � �  12 kV, 24 kV, 38 kV, 
� � � � � ! � � � )  � %�  ��  ' � � � �  %� � � " �  4: 


 � � � �  � �  

(kVA) 
 50 100 160 250 400 


 � � � � ! � � �  

� %�  ��  
� � � �  � � ! �  

( �  ) 

10 kV 10 16 20 31,5 50 

20 kV 10 10 10 16 25 

35 kV - - - 10 16 

� ! � � %!  4. 
 ! , � ! ( � � �  � � � � ��  � � � �  � � ( � � �  � /  � � � $� � ! ( !  

- � � � � � �  
 
 , $� ��  � �  � � � %� ��  � � : 
� ) � � � � � � � � �  � � � � � �  
 
    $� ��  � �  � � � %� � �  ' � � $� � � !  ' � � � �  SRPS IEC 

947-2 �  � � %� " �  ' � � ' � � � � * �  � ' � � � � ; 
� ) %� �  � � � � � � � $�  ' � � � � ' � � �  500 V, 5 kA, $� ��  � �  ' � � $.  !  �  , %�  � " � &�  

' � � $.  ! � � �  � %� � � . $� � �  � � ;  
� ) ' � � � � � � � )  ' � � $.  ! � $�  � �  � �  �  � �  � � � $� � � ' � � � $�  � � � .  
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3.3.11.  
 %�  ��  $� � %$� )  � ' � �� � �  

3.3.11.1. 
 � � � � ! � � �  � � � � � � � %�  � %�  ��  $� � %$� �  � ' � ��  � ' � � � �    � � �� $%  $ ' � �    %� ! $�  
' � � $.  ! � ( �  � �  � � � �  � � %�  � � ( �  � �  ' � � �� $%� � � � �  � � � � � � � %�  � %�  ��  $� � %$� �  
� ' � ��  � 
  � �  $� ��  ��  � ' � � � �  ' � � $.  ! � � � . 	  ' � � � � !  �   � %�  ��  $� � %$� �  � ' � ��  � 
  
� � � %� � �  %� �  * �   � � %�    � � � � �   %� � � � $� ��  � �  ' � � � � !  �  � � �   � � � %�  � � � %� �  
� " �   � � 2� ��    � � �� $%  $ ' � � . 

3.3.11.2. � � � �  , %�  ' � � � � � � � �� �  � � � � � � �  �  ' � � � , � � � ( �  � � , %� %� , $� � �  � �  � �  %�   $� &�  
' � %� � � � , � � � %� � �  %� �  �  $ ' � �  * �  � � � � � � � %�  � � 1 � � � � � � ��  �  � ! � $� � � � � � 
� � � � �  $� � %$� �  � ' � ��  �  � � � � � � � �  4 /R   %� ! $�  ' � � $.  ! � ( �  � �  � 
 .  

3.3.12. #� , %� %�  

3.3.12.1. #� , %� %� �   � � 2� ��  � � � � �  � � %�  %� $�  ' � � �� $%� � � � �  � �  � �  � � � �  * �  � � � �  �  
� � " � $%� � � �  � � $.  ! � ( �  $� � � � � �  � �  � � . � �  � �  � �  � �  %� � �� � �  � , %� * � ( �  
� � !  � �  � ' � � � �    � 
  �  � � �� $%  $ ' � � , � � � � � � �  � �  � �  � � � &�  � %� � � " � �  � � �  � 
  
�  � �  � �  � � � � � � " � �  �  ' � � " � � � � �  $� � � � � �  � " �  � � � � �  " � � � � )  � � � � 2� ��    � 
 ,   
� " � $%� � � � � � � � %� $� �  � � �� $%� � �  $ ' � � �  � " �  � " � $%� � ! � � � � � � %� " � � � ��    
� � �� $%  $ ' � � . 

3.3.12.2. #� , %� %� �   � � 2� ��  �   � � � � � � � � �  � � $� � ' � � � � � � � � $�   � � 2� ��  � �  � � , %� %  �  
 ' � � � . � ( � , $� ��  ' � � � �  1  � $� � ��  � � , %� %�  � � � �  � � �  * � � � %: 
- ) � � � � " � , $�  � � � � � %� � � � ��  � � � � 2� �� ; 
- � � � � � ( �  ' � � � � � * � ��    � � � &� ; 
- � � � � � � � � � � � . 

� " � $%� � � � ) � � � ! $�  � � " � ��  � �  ' � � � � (  �    � � $� �  1  � $� � �� � �  � � � � � � � �  
� � , %� %� : � �  � � � � � � �   ' � � $� � %�  ��   � � , %� %  (RI>) � �  110/)  kV �  � � � � � � �   
� � � . � � ' � ��   � � , %� %    � �  %� � " � � � %� ! $�   � � � . � � �  � � � &�  10 kV �  20 kV. 
� " � $%� � � � ) � � � ! $�  � � " � ��  � �  ' � � � � (  �  �    � "  ! � �� � � � �  � � �  ��  ' � � � � � �  
� %� %� ! $� )  � � " � ��  � � � $� � � � � ! � �  � " �  � � � � �  * �  (' � � � * � �  � � " � �� , �  ) � " �  
� � " � �� , %� � � � � %� %� , %� � � � � � %� �  � %� .), $� �  �  $� �  � � $� � � %�  $� � ��  $� � �  
' � � %� �� * � , � � � � ��   � � � 2� � �  � � , %� %� �   � � 2� ��  ' �  � � � � �  � � %� � �  �  � � ) %� � � �   
1  � $� � � . 

3.3.12.3. � � ' � %� � � ( �   � � 2� ��  � � � %� � �  � � , %� %�  �   ' � � � . � ( �  � � , �  � �  ' �  
� " � � � � %� � �  �  1  � $� � � � � " � � , ' � � � �  � %� � � � � �   IEC 255 (SRPS N.K6.035 �  
SRPS N.K6.037). 

3.3.12.4. #� , %� %�  � �    � 
  35/)  kV/kV 

3.3.12.4.1. #�  � � , %� %  � �  35/)  kV/kV $� � � � %�  � � : 
- � � � � � � �  � � , %� %�  � �   �  %� � , ( � )  $� � � � � � ; 
- � � � � � � � �  � � , %� %� ; 
- � � , %� %�  � �  ' � � � ' %� � � * � ( � ; 
- � � , %� %�  � �  ' � � � � ' � � � . 

3.3.12.4.2. � � � � � � �  � � , %� %�  � �   �  %� � , ( � )  $� � � � � �  � �  35/)  kV/kV � � � %� ��  � �  � � : 
- �  ) � " � � � �  � � , %� %� ; 
- � � � . � � ' � �� �  � � , %� %�  (� � , %� %�  $ * � , %�  � � ). 

 #�  � �  35/)  kV/kV � �  $� � � � %�  � �  � � 1 � � � � � � �� " � �  � � , %� %� .  

3.3.12.4.3. � � � � � � � �  � � , %� %�  � �  35/)  kV/kV � � � %� ��  � �  � � : 
- � � � � � � � �  ' � � $� � %�  �� �  � � , %� %�  (RI >); 
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- � � � � � � � �  $� � %$� � ' � �� �  � � , %� %�  - $� � %$� � ' � �� �  � � , %� %�  � � � � � � � � �  �  
� � , %� %�  � �  � %$� � � � � ( �  � � � �  ' � � $� � � ! � ;  

- � � � � � � � �  � � � . � � ' � �� �  � � , %� %�  (RIo>).  

3.3.12.4.4. #� , %� %�  � �  ' � � � ' %� � � * � ( �  � �  35/)  kV/kV � � � %� ��  � �  � � : 
- $� � %� $%� � �  %� � � � � � %� �  � �  � ' � . � , (   � � � %� &  � �  � � �  $� � %� $%� , ' � �  

! � �   � �  ' � � �  $� � %� $% ' � � � , � � �  � �  80°
  �  � � , �  � � � � � " � � � � � �  
� � � � � � � . � � � �  � ' %� � � * � ( �  � � , �  � �  � �  $� � %� $% � "  &�  � �  
� � � %� � � * � ( �  � " �  � � $.  ! � ( �  � �  $� � �  %� � ' � � � % � �   . �  � � � %� � � �  
� � � � � � � % 95°
 ; 

- %� � � � � %� %�  $� ��  � �  ' � � � , � � �  � �  95°
  �  %� � � �  � �  �  � �  %� ! � � � %�  ±1°
 . 

3.3.12.4.5. #� , %� %�  � �  ' � � � � ' � � �  � �  35/)  kV/kV � �  � � � � � �  � � � $� $� � � � � �  (ZnO) 
� � � � � � � � � � �  ' � � � � ' � � �  ' � � � �  IEC 99-4. 

3.3.12.5. #� , %� %�  � �  10(20)/ 0,4 kV/kV � �  � � � � � �  � �  � " � � � * �  � � ! � � : 
- � �  $� � %$� �  � ' � ��  ' � � � *   � � � � $�  ! � � � $� )  � � � �  � � ! � , � �   � � � � � �  � � " � �  � �  

%� � ' � " � �  � � $.  ! � ( �  � $" � ' $�  - � � � %� � . � ! �  � �  � � � �  � � ! � � �    
%� � � � 1 � � � � %� � � $� �  ' � .   10(20) kV; 

- � �  $� � � � � �   �  %� �   . � � �  � �  � � � � � ! � � �  � � � � �  � � � � �  250 kVA $� � � � %�  � �  
�  ) � " �  � � " � � $� �  %� � � � 1 � � � � %� � �  � �  $� � � � � � � %� � � � , � � � � � � �  ' � � � � � �  
� � " � ��  $� ��  � � � �  ��  � �  � � � � � � � . � � �  ' � � � * � ( �  ' � � %� � $�   �  %� �  
%� � � � 1 � � � � %� � � $� �  �  � �  $� �  � �  � � �  $� � � � � � � %� � � ; � � , %� %�  � � "  ��  ' � � $�  
' � � � * � � �  � � " � ��  � �  � � � � � " � � �  � � � ! $� � , � � ' � � �  230 V, 50 Hz, �  
� � $.  !  ��  � $" � ' $  - � � � %� � . � !  � �  � � � �  � � ! � � �    %� � � � 1 � � � � %� � � $� �  
' � .   10 kV � " �  20 kV; 

- � �  ' � � � ' %� � � * � ( �  � �  $� � � � %�  � � : 
� ) $� �   . � � )  � �  ' � � � � � �  %� � � � � %� %� , �  � �  � � %� �  �  ' � � � � � �  

� � � � %� " � � )  � � " � �� ; %� � � � � %� % � �  � � " � � �  � �  ' � $" � ' �   
%� � � � 1 � � � � %� � �  �  ' � � � , � � �  � �  � �  95°
 ; 

� ) $� �  �  � � )  � �  ' � � � � � �  � ' � � � �� " � � )  %� � � � ! $� )  � � " � �� . 

3.3.12.6. #� , %� %�  � � � � � � , � � � � � � � � �  �  ' � � $� � � ! �  

3.3.12.6.1. � � � � � � �  � � , %� %�  110 kV � � � � � �  � �  � � 2 1 � � � � )  $� � %$� )  � ' � �� � �  �  
� � � . � � ' � �� � �  � � � " � �  ��  � �  $� �  ' � �  &� �  � %� � � " � � � � �  � � 1 � � � � � � �� " � �  
� � , %� %�  � " � � � * � )  � � � � � � � : 
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� � � � � ' � � � $� �  ' �  � � �  � �  10 s. 

3.3.12.6.7. � � � � � � � �  � � , %� %�  � � � � � �  10 kV �  20 kV: 
- � � � � � � � �  $� � %$� � ' � �� �  � � , %� %�  � � � � � �  � � � � � � 2 ��  � �  ' � � $�  

$� � %$� � ' � �� �  � � , %� %�  � � � � � � � � � ; 
- � � � � � � � �  � � � . � � ' � �� �  � � , %� %�  � � � � � �  � �  � � � " � � � �  � � � � � � � � � 

� � � . � � ' � �� � � � � , %� %�  � � � � � �  35 kV. 

3.3.12.6.8. #� , %� %�  � � � � � � � � �  10 kV �  20 kV   � 
  4 /10(20) kV/kV: 
- ' � � $� � %�  �� �  � � , %� %�  � � � � � � � � �  � �  � �  � � � � � � ; 
- $� � %$� � ' � �� �  � � , %� %�  � � � � � � � � � , $� ��  � �  � � � � � � � �  ' � � � � (  ��    

' � � %� � �� ( � � �  � �  �� � � � � ! � � �  � � � %� " � � � � � �  � � � � � �  � �  � � � � �  4 MVA, 
��  � � � 1 � � � �  � " �  %� � 1 � � � �  � � $� � � � " � �  � %�  �� �  � � � � � � � $�  � � � � � � � � �  
� � , %� %�  $� ��  %� � � �  � � � �  � �  � � $.  ! �  � �  ' � �  $� � %$� �  � ' � �  � �  
� � � � � � � � � � �  10(20) kV, $� �  �  ' � �  $� � %$� �  � ' � �  � �  � � $� �  � � �   10(20) 
kV $� � �  � � 2�  � �  � %$� � � � � ( �  � � � �  $� � %$� � ' � �� �  � � , %� %�  � � � � ; � � � � �  
' � � $� � %�  �� �  � � " � ��  I>> � � , %� %�  � � � � � � � � �  �   � �  � � � � � ! � �   � %�  �  5 
�  �  � �  � � �� � ( � �  � ' � � � � �  ' � � � , � � � ( �  10-25 � . 

3.3.12.6.9. #� , %� %�  � �  � %$� � � � � ( �  � � � �  ' � � $� � � ! �  � �  � � $� �  � � � � �   10(20) kV 
' � � � � (  ��  � �    $� � � � � � � � ��  � �  $� � %$� � ' � �� � �  � � , %� %� �  � � � � � � � � � , �� �  
$� �  � � � � �  � � " � ��  � � �  � � , %� %�  � "  &�  � � � � �  � � " � ��  � � , %� %�  � � � � � � � � � , �  
%� �  , %�  ��  � � � � � � � $�  � � � � , $�  � � �� � ( � �  � ' � � � �  ' � � � , � � � ( �  0,2-3 s. 

3.3.12.7. #� , %� %�  � �  
 
  (� �  1 kV): 
- � �  � � � � � � � �  
 
    � 
  10(20)/0,4 kV/kV,  $.  !  � * �  �  � � � � �  � �  �� � � �  

� � � � %. � ( �  �  $� � � � � � %� � � $�  � � %� � � �� , ' � � %� � . � �  � �  � � � $� � � ' � � � $�  
� � � � $�  ! � � � $�  � � � �  � � ! �  ! � ��  � �  � � � � � ! � � �  � %�  ��  %� ' . � � � )   � � %� $�  
� � � �  ' � � � �  ' � � � � $  ' � � � � � � � $�  
 
  � � � � , %� � � � ! $� � ! � � � %� * �  ' � �  
$� � %$� �  � ' � � ,  � " � � � � �  � � � � 2� ( �  %� ' " � %�  � �  ' � � � � � � � $� , $� �  �  
 � " � � � � �  ' � � � � ( � � �  � � , %� %�  � �  � � � � � � $%� � �  � � � � � �    � � � &�  
 
 ; 

- � � , %� %�  � � � � � � � � �  ' � � $.  ! $�  � �  ' � � � ' %� � � * � ( �  � � � � � �  � �  � �  $� � �  
' � � $.  ! $�  ' � � � *   � � � � � � ! � � � ! �  � � � � �    � � � ; 

- � � , %� %�   �  %� � , ( � �  $� � " � � � $� �  ' � � $.  ! $�  � �  ' � � � ' %� � � * � ( �  � � � � � �  
� �  ' � � � *   � � � $� � � ' � � � $� )  � � � � $�  ! � � � $� )  � � � �  � � ! �    - � - ; 

- � � , %� %�  ' � � $.  ! $�  � �  %� � � � ! $� )  � � ' � � � � ( �   � " � �  $� � %$� �  � ' � ��  � � � � � �  
� � : 
� ) � �  � � � � � � � �  ' � � $.  ! � $ ' � � � *   � � � $� � � ' � � � $� )  � � � � $�  ! � � � $� )  

� � � �  � � ! �  � �  � " � � � � �  � � ' � �� � �  � � �   (  � 
  10(20)/0,4 kV/kV); � �  � % �   
� �  $� � �  ��  � � � � � � � �  ' � � $.  ! � ( �  � �  � 
  � � � � � � � �  � �  ' � � %� � . � �  
� � � �  � � ! �  � $�  ' � � $.  ! � $ � � ' � ��  � � �� $� % � �  " � $�  � � ' � . � � � �  
� � %� � � �� " � ; 

� ) � �   �  %� � , ( �  ' � � � � � � �  ' � � $.  ! � $ ' � � � *   � � � $� � � ' � � � $� )  
� � � � $�  ! � � � $� )  � � � �  � � ! �    - � - ; 

- ' � �� � � � �  ' � � $.  ! � � , � � � � � � �  � " � $%� � ! � �  � � � %� " � � � �� , $� ��  � �  � � ' � �� �  
� �  � � � � � � � �  
 
  � � � &�  $� ��  � �  � � " � � �    ' � � �  ! �  � �  � � � � $� �  
� � � $� � �  � � ! $� �   %� � � �� � , � �  , %� %�  � �  ' � � " � � � � )  ' � � � � ' � � �  
� %� � � 1 � � � $� �  ' � � � $" �  ' � � � *   � � � � � � � $�  ' � � � � ' � � �  $� ��  � �  � � � � �  
' � � � �  � %� � � � � �   JUS N.B2.745. 

3.3.13. � � � � �  � ' � � � �  �  � � �  
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3.3.13.1. � � � � �  � ' � � � �  � �  � � � �  ' � � � �   � " � � � � �  � � %� �  � � � � � " � � �    ' � � " � � .   �  
� � � � (   � " � $%� � ! � �  � � � � � � �� . 

3.3.13.2. #�  � � � , %� � � � � � �  � ' � � � �  � � � ' ) � � � �  � �  � � � " � � � � � �  � � ' � � � � � �  � � � � ( �  � �  

 
  $� � � � %�  � �  � � � , $� ��  � �  � � � � 2 ��  � �  " � � �  � " �  � � � %� %� ! $� �  � � %� � � �� " �  �  
� o� �  � �  �  � �  � � , %� * � �  � �  ' � � � � � � ( �  ' � � , � � �  �  � �  ' � � $� ( �  � � � � �  - 
� %� ' � �  � � , %� %�  IP 52 � �   �  %� � , (   �  IP 54 � �  � ' � . �   � � � %� &  (+	 
  � � :  
529), �  1  � $� � � � � " � �  �  ' � � � %� � � �  � �  � � " �  � �  %� �  � � " � : 
- ' � � $.  ! � �  ' � � � %� � , $� ��  � "  &�  � �   � � 2� ( �  ' � � $.  ! $� ; 
- � � � � �  ' � � � %� � ,   $� ��  � �  � � � , %� �  %� � " �  (� � � � � � � ��  220 mm x 400 mm) 

� �  � � � � � �  �   ' � � � . � ! $� �   � � 2� �� � � ; 
- � � � � � � � �  ' � � � %� � , $� ��  � "  &�  � �  ' � � � � � � � ( �  � � � � � �  � � � %�  � �  

� � � %� " � � � �� �  $ ' � � . 

     �  � � � �  � � �  � � � � � �  200 mm, �  %� �  , %�   � � . � � � � % � �  %� � " �  � �   �  %� � , ( �  
� %� � � �  � � � %�  � � � � � �  � � � �  � � � � � � %�  � � �� � ( �  160 mm. � � �  � �  � � � %� � �    
� � � , � �  � � � , � �  � % �  � " �  $� �  � " � � � � � � � %� �� * � . 

3.3.14. - � ' � � � %� � � �  �  � � �  $%� � � �   %� � � � 

3.3.14.1. 9 � $%� �  � � � � �  � �  ' � � $.  ! � � �  � � � %  ��  � �  cos ;  = 1 � �  cos ;  = 0,95 
� � �  $%� � � � . -  ' � �  ��  �  &� �  � �   � " � � � � �  $� � � , * � ( �  � " � $%� � ! � �  � � � � � � �� , 
� � � � � � �   � � � � ( � �  ' � %� � � � �  � ' � � � �    � � �� $% , � � � � � � � �  1 � $%� �  � � � � �  � �  
� � �� � ( �  cos ;  = 0,95. 

3.4. � � / � � (  �  � � %� � �  +� �  ' � ( � ) !  �  +� � � � � � �  � %� ( ! �� � � � !  

3.4.1. � � � $.  ! � ( �  ' � � � � � � � � � )  � � �� $� %�  

3.4.1.1. � � ) � � ! $�   � " � � �  ' � � $.  ! � ( �  ' � � � � � � � � � )  � � �� $� %�    � � � � "   � � �  %� ! $�  
� � � � � " �  � � � � � �  � �  � �  ' � � $.  ! � ( �  � � ( � )  � � � %� &� � )  � � �� $� %�  
' � � %� � . � � � )  � �  �� � � � �  ' � � � , � � � � �  � �  � � $� �  ' � � $.  ! � ( �  $� � * � �  � �  18 
� � � � � � , � � � �  � � �� $� %�  � �  � � � � , $� �  , %�  �  : $� � � � � , " � %( �  � � , %� , ' � $� � %� �  
%� � � � , ' � $� � %� �  � � � $ � � , � � � � � , ' � " �  �  � �  � �  � � �� $%�  � �  � � � � �  , � � ' � � %� &� �  
$� " �  %� " � � � � � �� , $� � '  ' � � $� " � � � , � � � %� &� �  � � � �  �  � " � ! � � . 

3.4.1.2. � � � $.  ! � ( �  � � �� $� %�  � �  %� ! $�  3.4.1.1. � �  � � � %� � �  %� � �   � � � &  � � � � � �  � �  
' � � � *   
 - 
  ' � � � � $�  16 mm² Al (� � � � � � � �  ' � � $.  ! � $) � " �  ' � � � *   
� � � � � � %� $� �  $� � " �  � � � � � � " � � �  ' � � � � $�  16 mm² Al (' � � � � � � �  ' � � $.  ! � $). 

3.4.1.3. 
 � � � � � � �  ' � � $.  ! � $ � �  � � � � � �  $� �  �� � � � � %� � � �  ' � � $.  ! � $ � �  � � � %�  
' � � $.  ! � ( �  � �  � � � . � � � $.  ! � $ � �  � � � � � �  � �  � % � �  
 
  � � � �  � � � � $%� �  � " �  
' � � $�  ' � � � * � � �  � % � � . 

3.4.1.4. � " � $%� � ! � �  � � � �� " �  �  � � � %� " � � � � � �  � ' � � � �  � �  � � � %� � � �    � � � , $� ��  � �  
� � " � � �  � �  � � � %  ' � � � % ' � ! � � �  � �  � � � � '  " � � � �  �  � ! � %� � � ( �  � � � �� " � . 

3.4.1.5. 	  � "  ! � �  $� � � , * � ( �  ' � � � � � � � �  ' � � $.  ! $�  � �  � � � � � � �   � � � &  � � � � � � � �  ��  
' � � � � � �  � � � � � � � $�  ' � � � � ' � � �    ' � � $.  ! � � �  ' � � � %� �   � � � . 

3.4.1.6. � � �� $� % � �  � �  ' � � � ' %� � � * � ( �  �  $� � %$� )  � ' � �� � �  , %� %�  ' � � � �  %� ! $�  3.3.12.7. 
� � � �  � � , %� %�  � �  � � � � � � $%� � �  � � ' � � �  � � � � � �    � $� � �   � � �� $%�  $� ��  � �  
' � � $.  !  ��  � � � � � � 2 ��  $ ' � � , �  � � � � , %� �� �  (� %� � %� � ) � � " � , * � � �  
� � � � � � � � � � ��  � � $� �  ��  � � ' � � � � � � %. 

3.4.2. � � � $.  ! � $ � � � � � " � , %�  
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3.4.2.1. � � � $.  ! � $ � � � � � " � , %�  � �  � � � � � �  ' � � � �  � %� � � � � �   +	 
  
 .� 2.774 �  
%� ) � � ! $� �   � " � � � � �  � � 1 � � � � � � � �  � � � � � " � � � . 

3.4.2.2. � � � $.  ! � ( �  � � � � � " � , %�  � �  � � , �  ' � � $�  � � � � � " � , � � �  � � � ,  � � 2� � � �  
' � � � �  %� ! $�  3.3.13.2. � � � � � " �  �  ' � � %� � . � � � �    � � %� � � � � � �  � " �  � �  
� %� � � � � � �  ' � � � %� �  , � � � � �  � � �� $%�  $� ��  � �  � � � � � . 

3.4.2.3. � � � $.  ! � $ � � � � � " � , %�  � �  , %� %�  � �  ' � � � ' %� � � * � ( �  �  $� � %$� )  � ' � �� � �  
' � � � �  %� ! $�  3.3.12.7. � � � � � " � . #� , %� %�  � �  � � � � � � $%� � �  � � ' � � �  � � � � � �    
� � � � � " � , � � �  � � �  � � � � � �  � �  ' � � � *   #	 � 
  � � �  � � � %�  � � � � ( � , � � � � � ! � � �  
� � � � � � � %�  � � 1 � � � � � � �� " � �  � %�  ��  0,3 � , , %�  � �  � � � � � . � � �  � � ' � �  � � � � � �  
� �  25 V � � ) %� � �  � %' � � � � � % � � � ' � � � %� � � ( �  ' � �� � � � � ! � � �   � � � . � � � ! �  � �  
� � �� � , �  80 < . 

3.4.3. � � � $.  ! � $ � � �� $%�  � �  � � � �   

3.4.3.1. � � �� $� % � �  � � � �  � �  ' � � $.  !  ��  $� � " � � � $�  � �  
 
  � � � &  ' � � $�  - � -  �  � � �  � �  
$� ' �  . � � � �  - � -  �  � � �  � � � � � �  � �  � � � � � � %� $� �  $� � " � �  %� ' �  4 � 00-� , 4 � 00, 
� � 00-�  � " �  � � 00. � � � �  � � �  � �  � � �� $%� �  � �  � � � �  � � � � � �  � �  ' � %� &� " � � �  
�  � � � � $� �  $� � " � �  %� ' �  EpN53-A (GN53-A) � " �  $� � " � �  � " � ! � � )  
$� � � $%� � � � %� $� . 

3.4.3.2. � � �  � �  � � � %� � �  � �  $� ' �  ,   � " � � � � � � � %� �� * �  � � �  � � � � � � � � � * � )  � � � � � � � ��  
%� $�  � �  %� � � .  �  � �  � � � � �  � � � � , � ��  � � � �  ' � �  � � �� � , � �  � � � � � %� � , �  � � � �  
� � � � � � . � %�  � � ) %� � �  � � %�    %� ! $�  3.3.13.2. � � � � � " � . 

3.4.3.3. #� , %� %�  � �  � � � � � �  ' � � � �  %� ! $�  3.3.12.7. � � � � � " � . � " � � � �  � � , %� %� �  
' � � � � � � � $ � " � $%� � ! � �  � � � %� " � � � ��    � � �� $%  ' � � � �  ��  � �  ' � � $�  � " � � � � �  
' � � $.  ! $�  (� � � � � � � � � ) � �   � � � . � ( �  � �  � �  %� � " � � �  ' � � � � � � � $� �  �  %�  ��  
�� � � � �  � � � �  � � �  � � �  ' � � � � � � � $�  � �  � " � $%� � ! � � )   � � 2� ��    � � �� $%  � �  � � � � . 

3.4.4. � � � $.  ! � $ � � �� $%�    ' � � � � � �  � � �    

3.4.4.1. � � � � ' � � $.  ! � $ � � � � � �  � �    � � � �   � � %�  $� �  �  � �  � � �� $� % $� ��  � �  %� � �� �  
' � � $.  !  ��  � �  � 
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3.4.5. � � � � � � � � ( �  ' � � %� � �� ( �  � �  � � � � � � � �  � � ' � �� ( �   

3.4.5.1. � � � $.  ! � $ ' � � %� � �� ( �  � �  � � � � � � � �  � � ' � �� ( �  � � ' � � � �  � � �  � %� � �� $�  
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� � � &� � , � � %�  ' � � � � %� �  � � ' � �� ( �  
 
  � � � &�  � �  � � � � � � %� , � � � � � � � � �  � �  
� � ! � � �  ' � � � � � � � � ( �  � �  � � � &� � �  � �  � � � � � � � �  � � ' � �� ( � . 

3.4.5.2. � " � $%� � ! � �   � � 2� ��  $� ��  � � � �  � � �  * � � � % � � ' � �� ( �  �  � �  
 
  � � � &�  �  � �  
� � � � � � %�  � � � � �  � �  �  �   ' � � $.  ! � � �  � �  ' � � � � � �  � � � . 

3.4.5.3. 	  � $� � �   ' � � �� $%�  � � � � � � � � �  � � ' � �� ( �  %� � � �  � �  � �  ' � � � � � � �  � � � �  � � �  
� � � � � � � � �  � � ' � �� ( �  � �  � � �  $� ��  � �  � � ' � ��  � � � �  � �  
 
  � � � &� , $� �  �   � � 2� � 
� �  �  %� � � %� $�   $.  ! � ( �  �  � � $.  ! � ( �  � � � � � � � � �  � � ' � �� ( � . 

3.4.5.4. #�  � � � � ( �   %� � , � � �  � " � $%� � ! � �  � � � � � � ��  � " � $%� � ! � � )   � � 2� ��  $� ��  � �  � � �   
� � ' � �� %�  �  � �  ' � � %� � �� ( �  � �  � � � � � � � �  � � ' � �� ( � , � �  � � � � �  � � $ � �  � � ' � �� �  � �  

 
  � � � &� , � � &�  � � %�   � " � � �  $� �  � �  � � %� " �   � � 2� ��  � ' , %�  ' � %� � , ( � . 

3.5. � � �  ' � ( !   � � ��  � !  +� � � , � � . ! ( !   

3.5.1. � � � � � " �  � � %� . � �  � � � � 2 �   � " � � �  � �  ' � � $.  ! � ( �  � �  � � � � �  � �  10 � VA. 
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3.5.2. #�  � � %� " �  � " � $%� � � �  $� ��  � �  ' � � $.  !  �  � �  � 
 ,  �  ' � , %� � � ( �  � � � )  %� ) � � ! $� )  
 � " � � �  � � %� )  � �  � � , %� ) � � ! $�   � " � � �  ' � � $.  ! � ( �  � �   %� � 2 �  �  � �  � � � � �   
� � �  " %� %�  � � � " � � �  �  %� ) � � ! $� )  ' � � � � !  � �    � � � � � � � � %�  � �  � � ) %� � � � �  � � � � � , 
� � � ��  � � � � � � %� � �  �  � � ' � � � $� �  � � � � �  � � � &�  � �  $� �  � �  � � ) %� � �  ' � � $.  ! � ( � , $� ��  
� �   $� � � " �  � �  � � � � % � " �   ' � %� � �   � � '  ( � � � ( �  � � � � %� � )  %� ) � � ! $� )   � " � � �  
 � � � $� � � � � )   %� � � �� �  � " � $%� � � �  � �  � 
  � �  � � � %  ' � � $.  ! � ( � . 

3.5.3. � � � ' � � � � �  %� ) � � ! $�   � " � � �  � �  ' � � $.  ! � ( �  � �  %� � � �  � �  � � � �  * �  � �  
� � � %� � �  %� �  � � � � � � � �  %� � &� � �  � � � �   � "  � �  ' � � � � � � 2� ! � � � , � � � $� � %� �  � � �  � 
  
�  � � 1 � � � � � � �  � %� � � � � �   � "  � �  � �  � � �  $� � � � � � � � � �  � 
 . 

3.5.4. - " � � � 1 � $� � � ��  � �  

3.5.4.1. � �  � �  $" � � � 1 � $ �  ' � � � �  � � � %� " � � � � � � � � � � � , � � ! � �   � � � �  �  � � � %�  
� � � � � � %� � � , � � ' � � � $� �  � � � �   � � � � � � %� � �  �  � � ' � � � $� �  � � � �   ' � � $.  ! $� . 

3.5.4.2. � � � � �  � � � %� " � � � � � � � � � � � , � �  � �  � � " �  � �  , � � % � �  ' � , � � �  � � � � � �  � �  � � � � 
 � � � 2� � � )  � � � � � � %� � � , �  %� :  
- � �   $.  ! � � �  63 kV� ; 
- � � * �  � �  63 � �   $.  ! � � �  160 kV� ; 
- � � * �  � �  160 � �   $.  ! � � �  250 kV� ; 
- � � * �  � �  250 � �   $.  ! � � �  1.000 kV� ; 
- � � * �  � �  1000 � �   $.  ! � � �  5.000 kV� , �  
- � � * �  � �  5.000 � �   $.  ! � � �  10.000 kV� .  

3.5.4.3. � � � � �  � � � %�  � � � � � � %� � �  $� ��  � �  $� � � � %� , ' � � %� ��  � �  � � : 
- � � � ) � � � � �  � � � � � � %� � � � � ; 
- � � � � ) � � � � �  � � � � � � %� � � � � ; 
- �� � � � � � � � � � �  � � � � � � %� � � � �  � �  � � ' � � � $� �  � � � � � %� � � � : �� � � � � � � � � �  

� � ' � �  � " �  � � � � � � � � ! � �  � � ' � �  - � %� %� ! $�  ' � � %� � � � ! � ; 
- � � � � ) � � � � �  � � � � � � %� � � � �  � �  1 � � $� � � � � j� $� �  � � � � � %� � � � : � � � � � � � � ! � �  

� � ' � �  � " �  � � � � � � � � ! � �  � � ' � �  50 Hz. 

3.5.4.4. � � � � �  � � � � � � � �  � � ' � �   � � � � � � %� � � , � �  � �  � � " �  � � : 
- � " � $%� � � �  � �  � � � $� � � ' � � � $� �  � � � � � � %� � � � �  � �  � � � � � � � �  � � 2 1 � � � � �  

� � ' � � � �  � �  1 kV (' �  ' � � � � "   0,4 kV, �  � �  � � %� � � � � � � � %� � �  ' �  ' � � � � "   
0,69 kV); 

- � " � $%� � � �  � �  � � � � ( � � � ' � � � $� �  � � � � � � %� � � � �  � �  � � � � � � � �  � � 2 1 � � � � �  
� � ' � � � �  � � � � �  1 kV (' �  ' � � � � "   3,15 kV, 6,3 kV �  10,5 kV). 

3.5.4.5. � � � � �  � � ' � � � $� �  � � � �   ' � � $.  ! $�  � �  � 
 , � �  � �  � � " �  � � : 
- e" � $%� � � �  � �  � � � $� � � ' � � � $� � � � � &�  � �  � � � � � � � �  � � 2 1 � � � � �  � � ' � � � �  

0,4 kV; 
- e" � $%� � � �  � �  � � � � ( � � � ' � � � $� � � � � &�  � �  � � � � � � � �  � � 2 1 � � � � �  

� � ' � � � �  10 kV, 20 kV � " �  35 kV. 

3.5.4.6. � � � � �  � � ! � �   � � � �  � � � � � � %� � � , � �  � � �   � � � � %�   : 
- o� %� � � $� �  � � �  , $� ��  � �  � � � � � �  � �  � � � � � � %� � �  � �  � � � � � � � �  � � ' � �� ( � ;  
- ' � � � " � " � � �  � � �   � �  � 
  � � �  ' � � � � ��  � � � � � � ��    � 
 , $� ��  � �  � � � � � �  � �  

� � � � � � %� � �  $� ��  ' � � � � � � � �  � � � � � � �  � � $.  ! � � �  � �  � � ' � %� � � �  ' � %� � � � ; 
' � � � � �  � � � � � � ��    � � � %� �  ' � � � � � � 2� !  � � � �  � ' � � ! � %�  � � � � � � � � � * � �  
 � � 2� �� � � ; 
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- ' � � � " � " � � �  � � �   � �  � 
  � �  � %� " � � �  � " �  ' � � � � � � � � �  ' � � � � �� �  � � � � � � ��  
  � � � %� � , $� ��  � �  � � � � � �  � �  � � � � � � %� � �  $� ��  � %� " � �  � � � �  ' � � � " � " � �  � �  
� 
 , �  ' � � � � � � � � �   � " � $%� � ! �   � � � � � � � : 
� ) ' � � � � �    � 
    � � " � � �  � " �  
� ) � � " � � � ! � �   ' � %� � � . � � � �  � �  � � ' � %� � � �  ' � %� � � � , �  � � " � � � ! � �  

(� � , � $) ' � � � � �    � � � %� � ; 
- $� � � � � � � � � � �  (� � %� � � $� -' � � � " � " � � � ) � � �  , $� ��  � �  � � � � � �  � �  

� � � � � � %� � �  $� ��  �   � ' � � � . � � �  � �  � � %� � � $�  �  ' � � � " � " � �  � � � . 

3.5.5. 
 � ! � �  ' � � $.  ! � ( �  � �   

3.5.5.1. � � � � � � � 2� !  ��  �  &� �  � �  ' � � $.  ! � ( �  � �  � �  � 
 , � � � � � � � � �  � �  � � � ��  
� � � � � � %� � � ,  $.  !  � * �  �  � � ' � %� � �   � � � &  (� � � &�  ' � � � � � � 2� ! � ), � � � � � �    
� $" � �   � �  � ' , %� �  , � � � � �  (� , � , � , � , �  �  = ) $� ��  �   � � %�    � � � $�   1. 

3.5.5.2. � � � $� �  � � � � � � � )  � � ! � � �  ' � � $.  ! � � � ( �  � �  � �  � 
  � � % ��    %� � � " �  5. 

� � � %� " � � � � �  � � � � �  � � � %�  / � � ' � �  � � � � � � %� � �  	 $.  ! � ( �  � �  � � � &  (� ' , %�  , � � � ) 
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#� � ! � ( �  � � � � $�    %� � � " �  ��  � " � � � * � : 
 4   -  � � � � ! � � �  ' � � � %� $ � � &�  ' �  ' � � � � "   
(4) -  � � � � ! � � �  ' � � � %� $ � � &�   � " � � � � , � $�  %� ) � � ! $�  �  � $� � � � � $�  

� � � " � � �  � � $� &  � ' � � � � � � � � % � � � � 2� ( �  
� �  -  � � � � ) � � � �  � � � � � � %� �  

 �  -  � � � ) � � � �  � � � � � � %� �  
� , � , � , � , � , =  - � � � � $�  � ' , %� )  , � � �  ' � � $� � � � � )    � � � $�   1. 

3.5.5.3. � � � $.  ! � $ � �  ' �  � ' , %� � , � � �  �  � " �  �  � � � �  � � %�  � � � � � � �  %� $�  � � , ' � �  
� � �   � �  � � $� � � � " � � �  � � � � � �  �  � �  1 � $%� � � �  � � � � �  cos ;  = 0,95, ' � �  � � ' � � �  
� � � � 2  � �  �  ' � � � �  &� � �  � 
  � �  ' � � " � � �  2% � � � � � � � �  � � ' � � �  � � � � � � %� � � . 

3.5.5.4. 
 � �� � * �  � � � � � . � � �  � � � % ' � ( �  � � ' � � �  � �  � � � %  ' � � $.  ! � ( �  � �  � 
    
� � � � �   � �  � � � � � � �  � � ' � � �  � � � � � � %� � �    � �  � � � � � � : 
-   � %� � � � � � � � � �  � � &� �  : 

� ) DUm = ± 5% � $�  � �  � � � %�  ' � � $.  ! � ( �  � � " � � �  � �  
 
  � � � &� ; 
� ) DUm = ± 5% - 10% � $�  � �  � � � %�  ' � � $.  ! � ( �  � � " � � �  � �  
 
  � � � &� ;  

-   ' � � " � � � � �  � � &� �  : 
� )  D Um = 2%; 
� )  D Um £ 5%, � �  � � %� �  $� � �  � �  � � � %�  ' � � $.  ! � ( �  � �  � 
  � � " � � �  � �  


 
  �  ' � �   � " � � � �  � �  � �  � �  %� �  � � � " � � �  � � � %� � �  %� � . 
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3.5.6. � � � � � � �  %� ) � � ! $�  � � ) %� � �  � �  ' � � $.  ! � ( �  � �  � �  � 
  

3.5.6.1. #�  ' � � $.  ! � ( �  �  � � � � � � � �  ' � � � " � " � �  � � �  � �  � �  � 
 , � �  � � � �  � �  
� � � � � � . �  4 � � � � � � �  $� � %� � � � � � :  
- $� � %� � � � �  � � � � � . � � �  � � � � �  � � , 
- $� � %� � � � �  1 " � $� � � ,  
- $� � %� � � � �  � � � � � . � � � )  � %�  ��  � � , � )  ) � � � � � � $�  �  
- $� � %� � � � �  � � � � �  $� � %$� �  � ' � �� . 

- � � %� � � � �  � � � � �  $� � %$� �  � ' � ��  � �  ' � � � � � � � �  � � � �  � �  � �  � � � %� " � � � � �  � � � � �  
' � � $�  1 � V� .  

3.5.6.2. - � � %� � � � �  � � � � � . � � �  � � � � �  � �  � � � � � % ��  � �    ' � � " � � � � �  � � &� �   
( $.  ! � ( �  �  � � $.  ! � ( �  � � � � � � %� � � ) ' � � � � � �  � � ' � � �  (� � ' � � � $�   � � � ) � �  
� � � %  ' � � $.  ! � ( �  � �  � 
  � � * �  ' � � $� � � ! � %�  � � � � � � � %: Dum = 2%.  

� �  � � &�  � �  � �  ' � � $.  ! �  � �  � 
  ' �  $� � %� � � � �   � � � � � . � � �  � � � � �  � $�  ��  
� � '  ( � �  � " � � � * �   � " � � : 

���
�

� ��
��� ×

£  

� � �  �� : 

- Sngm - � � �� � * �  � � � � � � � % �� � � � � ! � �  � � � � �  � � � � � � %� � �    � � , � � � � � � �  
 $ ' � �  � � � � �  � � , �  � � � � � � %� � �  � $�  � �  �� � � � � � � � � � �  ' � � $.  !  �  � �  � 
 ,   
[MVA] 

- Sks  -  � � � � �  %� � 1 � � � � �  $� � %$� �  � ' � ��  (� %� � � � �  � � � � � � � %) � �  � � � %  
' � � $.  ! � ( �  � �  � 
 ,   [MVA]  

- k = Ip/In - $� � 1 � � � �� � % � � � � 2� �  $� " � ! � � $� �  � � $� � � � " � �  ' � " � � � �  � %�  ��  Ip 
(� %�  ��   $.  ! � ( � ) �  � � � � � ! � � �  � %�  ��  In � � � � � � %� � � , $� ��  � � �  � � � � � � � %� : 
- k = 1 � �  � � � ) � � � �  � � � � � � %� � �  �  �� � � � � � � � � �  � � � � � � %� � �  � �  

� � � � � %� � � �  
- k = 2 � �  � � � � ) � � � �  � � � � � � %� � �  
- k = 8 $� � �  � � ��  ' � � � � % ' � � � %� $ �  ' � " � � � � � � %�  ��  Ip. 

- � �  � �  � �  � � , �  � � � � � � %� � � , ' � � $.  ! � ( �  � � � � � � � �  � � � � � � %� � �  � �  � 
  � � �  
� �  � �  � � � � � �  � � �� � ( �  � � �  � � �  %�  ' � � " �  ' � � $.  ! � ( �  ' � � %) � � � � �  
� � � � � � %� � � . 	  �  ' � � %� � � , � � �  � � � � � � %� � �  %� � � �  %� � %� � � %�  $� �  � �  � �  
' � � $.  !  �  �� � � � � � � � � � � . 

� �   $ ' � �  � � � %� " � � � � �  � � � � �  � � � )  � � � � � � %� � �  SMEL = SSng � � &�  � �  � �  
' � � $.  ! �  � �  � 
  � � �  , %� %� � �  � � " � � � ( � , � $�  � � '  ( � � �   � " � � : 

� £=
���
�

�� ��
��	
�  

� � �  �� : 

- SMEL –  $ ' � �  � � � %� " � � � � �  � � � � �  � � ,   [MVA] 
- Sng  – � � � � �  �� � � � �  � � � � � � %� � � ,   [MVA] 
- Sks – � � � � �  %� � 1 � � � � �  $� � %$� �  � ' � ��  (� %� � � � �  � � � � � � � %) � �  � � � %  

' � � $.  ! � ( �  � �  � 
 ,   [MVA] 
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�    %� �  � "  ! � �  � � ��  � � %� �  � � ! � �  (� � � � � " � � ) ' � � $.  ! � ( �  ' � �� � � � � )  
� � � � � � %� � �  � �  � � � & , � � %�  ��  ' � %� � � � �  � � $� �  � �  �   $� � %� � � � � �  
� � � � � � . � � � .  

- � �  � �  � �  � � %� � , ' � � � %� $ �  ' � " � � � � � � %�  ��  � � � � � � %� � �  Ip �  � � � � � � � % 
$� � 1 � � � �� � %�  k � � ��  ' � � � � � � 2� !  � � � � � � %� � � , � � � � � � �  � � " � , * � � �  � � � � � � � � �  
� � � %� % � � �� , � �  � � � � �   � %� � %�  �  %� ' � $� �  � � ' � %� � � (   � � � � � � %� � �  $� ��  � � �  
� � %�  � " �  � " � ! � �  $� � � $%� � � � %� $�  $� �  � � � � � � %� �  $� ��  %� � � �  � �  � �   � � � � �    
� � . 

3.5.6.3. - � � %� � � � �  1 " � $� � �  � �  � � � (  ��  ' � � � *   1 � $%� � �  � � � %( �  �  $� � 1 � � � �� � %�  
1 " � $� � � . 

9 � $%� �  � � � %( �  (� fs) � � , � � � � � � � � )  1 " � $� � � �  �  � � �  %� � �� ( �  (' � � $�  � � �  
� � %� ) � �  � �  � �  � �  n � � � � � � %� � �   $ ' � �  � � � %� " � � � � �  � � � � �  SMEL = SSng 
� � � � !  � � � �  ' � � � � � � �  1 � � �  " � :  

3

1

3

��
�

�
��
�

�
×=��

�

�
��
�

�
×=

ks

MELf

ks

MEL
fMELfs S

S

n

c

S
S

cA  

� � �  �� : 

- n – � � � � � � � � � � %� � �    � �  
- cfMEL -  $� � 1 � � � �� � % 1 " � $� � �  � �  � �  "n" � � � � � � %� � �  
- cf1 – $� � 1 � � � �� � % 1 " � $� � �  � �  � �  �� � � � �  � � � � � � %� � � � . 

� �  � � &�  � �  � �  ' � � $.  ! �  � �  � 
  � $�  ��  � � '  ( � �   � " � � : 

1,0£fsA  

- � � 1 � � � �� � % 1 " � $� � �  (cf) � � � � ! � � �  � � � � � �   � �  � �  ' � � � � � � � �  1 " � $� � � . 
� � � � � � � % $� � 1 � � � �� � %�  1 " � $� � �  (cf) � � ��  ' � � � � � � 2� !  � � , ' � � � � � �  � �  � � � $�  
� � � � � � %� �  �  � " � $%� � �   $� �  � � " � �  , � �  � � � � �   � %� � %�  �  %� ' � $� �  � � ' � %� � � (   
� �  $� ��  � � �  � � %�  � " �  � " � ! � �  $� � � $%� � � � %� $�  $� �  � �  $� ��  � �  � � � � � . 
 � $� �  
� � � � , � � �  � � � � ( �  � �  �  ' � � $.  ! � ( �  � �  � 
 , � � � %� � �  %� �  � � � �  � � � � ( � �  � �  
' � %� � � �  � �  $� � 1 � � � �� � %�  1 " � $� � �  ' � �� � � � � ! � �  � �  � � � $�  � � � � � � %� �  (cf1) �  � �  
� � "   � �  (cf� � l) � �  ' � � " � � �  � � � � � � � %�  $� ��  �   � � � � � %� � � � �  � %� � %� �  �  
� � ' � %� � � (   %� ' �  � � � � � � %� � �  $� ��  ��   � � � 2� � . � � � � ( �  � �  � � , �    � � � � � " � � �  
' � � � � � $� �   � " � � � � � , %� $�  � �  � �  � �   � � � � �    � � � � �  ' � � " � � � �  ' � �� � � .  

� �  � � &�  � �  � �  ' � � $.  ! �  � �  � 
  � $�  ��  � � '  ( � �   � " � � : 

cf� � l £ 20 

- � �  � " � $%� � � �  � �  � � %� �  �  � � " � � � � )  � " � $%� � � �  $� � 1 � � � �� � % 1 " � $� � �  ' �  
' � � � � "   � �  � � � � � � . � � �   � " � �  cf� � l £ 20 (( � � � � �  � � � � � � � % � � &�  � �  � � � � � �  �  
� �  40). � � � $� �  � �  � �  � � �   ' � � $.  ! � %�  � �  � 
  � $�  � � � � � � . � � � �  $� � %� � � � �  
1 � $%� � �  � � � %( �  � � � � � � � � )  1 " � $� � � �  �  � � �  %� � �� ( �  Afs £ 0,1.  

3.5.6.4. - � � %� � � � �  � � � � � . � � � )  � %�  ��  � � , � )  ) � � � � � � $�  � �  ' � � � � � � � �  ' � � � *   
� � � � � � : 

���
��
��� ��� ×=  

� � �  �� : 
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- Ivhdoz - � � � � � . � � �  � � � � � � � % � %�  ��  � � , � �  ) � � � � � � $�  � �  � � ' � � � $� �  � � � �   
� � � � � � %� � � ,   [A] 

- Ivhs -  � � � � � � �  � %�  ��  � � , � �  ) � � � � � � $�  ��  � � � � � � � % � %�  ��  � � , � �  
) � � � � � � $�  $� ��  ��  � � � � � � �  � �  � � � �   %� � 1 � � � � �  $� � %$� �  � ' � ��  � �  � � � %  
' � � $.  ! � ( �  � �  � 
 ,   [A/MVA] 

- Sks -  � � � � �  %� � 1 � � � � �  $� � %$� �  � ' � ��  (� %� � � � �  � � � � � � � %) � �  � � � %  
' � � $.  ! � ( �  � �  � 
 ,   [MVA]. 

	  %� � � " �  6 � � %�  �   � � � � � � � %�  � � � � � � � )  � %�  ��  � � , � )  ) � � � � � � $�  $� ��  � �  
� � � �  � �  � �  ' � � $� � � ! � .  

� � � � � ! � �  � � � � � � � %�  
� � � � � � � )  � %�  ��  

� � , � �  ) � � � � � � $�  

Ivhs [A/MVA]   �  

� � � � �  � � � � � � , � �  ) � � � � � � $�  [ n ] 

5 7 11 13 17 19 23 25 

0,7 0,6 0,5 0,3 0,3 0,2 0,2 0,2 

� ! � � %!  6: 
 � � � � � �  � � � � ��  � � 2 � /  / ! � � � � �  !   

� $�  � �  � � � � ( � �   %� � � �  � �  � %�  ��  � �  � � $�  � � �  n � � , � �  ) � � � � � � $�  ' � � " � � �  
� � � � � . � �   � � � � � � � % Ivhdoz � � � � �� �   ' � � � � !  � � �  ' � � � �  ' � � � � � %� � � �  � �  
%� � � " �  6, � �  %� � � � �  � � , � �  ) � � � � � � $�  %� � � �  ' � � � � !  � � %�  � � ' � �  � � , � �  
) � � � � � � $�  Uvh. � $�  � � ' � �  � � , � �  ) � � � � � � $�  � � � � � �  Uvh £ 0,2%×Un � �  ' � %�  
� � �  �  Uvh £ 0,1%×Un � �  � � %� " �  � � � � � �  � � , � )  ) � � � � � � $�  � �  %� � � " �  6, 
$� � %� � � � �  � � � � � . � � � )  � %�  ��  � � , � )  ) � � � � � � $�  ��  � � � � � � . � � . 	  
�  ' � � %� � � , � " � � � � $ � �  � � � �  � �  � � � � � � � �  � %� � % �  %� ' � $� �  � � ' � %� � � (   
� � � � � � %� � �  $� ��  � � �  � � %�  � " �  � " � ! � �  $� � � $%� � � � %� $�  $� �  � � � � � � %� �  $� ��  
%� � � �  � �  � �   � � � � �    � � , � � � � � � �  � �  ' � � �  � � �  �� � �   � " �  � � , �  � � � �  $� �� � �  
* �  � � � � � � � � %�  � � � � � � . � ( �  ' � � %� � . � � � )   � " � � � :  

-  � � � � ( �  1 � " %� � �  � �  � � � � � � � � � * �  � � �  � � , � �  ) � � � � � � $� ; 
- ' � � $.  ! � ( �  � �    %� ! $�  � �  � � * � �  � � � � � � , *   � � � � �  $� � %$� �  � ' � ��  

(' � � $.  ! � ( �  � �  � � , �  � � ' � � � $�  � � � � ), �  � �  � � . 

- � �  � �  � �  � � � � ) � � � � �  � � � � � � %� � � �  � �  1 � � $� � � � � �� $� �  � � � � � %� � � �  %� � � �  
� � ' � %� %�  �  , %� %� �  � � " � � � ( �  � �  � �  � � -   � � 2� ��  � �  � %� � � � � , %�  � � , � )  
) � � � � � � $� . 

3.5.6.5. � $�  � �  � � � �  ' � � $.  ! � ( �  � �  ' � � � � !  � � �   %� � � �  � � � � �  (� %�  �� ) %� � 1 � � � � �  
$� � %$� �  � ' � ��  � � � � �  � � � � � � � %�  � �  $� �  ��  � � � � � � � � � � � � � �  � ' � � � �    � 
 , 
%� � � �  � �  � �  ' � � � � � �  �� � � �  � " �  � � , �  � " � � � * � )  � � � � : 
- � � � � � � ! � ( �  � %�  ��  $� � %$� �  � ' � ��    � � ; 
- � � � � � �  � � � $" � ' � � )  � ' � � � %�  � /� " �  � �  � �  � ' � � � �  $� ��  � �  � � '  ( � � �  

� � ) %� � �  �  � � � � � � �  � �  � � � � �  (� %�  �� ) $� � %$� �  � ' � �� ; 
- ' � � � � � �  � � � %�  ' � � $.  ! � ( �  � �  � 
 ;  
- ' � � � � � �  ' � � � � � %� � �  ' � � $.  ! $�  � %� . 

3.5.6.6. 	 � � � � ( � �  � � � � � � � � � * � )  � � , %� %� � )  �  � �  � � )  %� ) � � ! $� )   � � 2� ��    � � , %� � � �  
� � � � � � � � %�  � �  ' � � $.  ! � ( �  � �  � �  � 
  �  � �  � � � � , � � �  � � � �  � $�  ��  � �  � � � �  
1 � � � � �  ' � � � � � � � � � � �  ' � � �  %� �  � � ' � �  � � � %� � �  %� � � �  � � � &� . #�  
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' � � $.  ! � ( �  � �  $� � � � %�  � ' � �� �  ' � � $� � � !  � �  � � � %  ' � � $.  ! � ( �  � �  � " �  
� �  � � %� �  � � � � � � %� � � $�  ' � � $� � � !  $� �  � �  � �  �� � � � �  � � � � � � %� � � �  � � � � �  � �  63 
kVA, ' � �   � " � � � �  � �  ��  %�  � � , � ( �   � � � " � , � � �  � �  � � � %� � �  %� � � �  ' � � " � $� �  
� � � � � � ( �  � � � � � � ( �  � �  ' � � $.  ! � ( �  � �  � �  � � � %� � �  %� � �   � � � & .  
#�  ' � � $.  ! � ( �  � � � ) � � � � �  � � � � � � %� � �  � �  � � � %� � �  %� � �   � � � & , ' � %� � � � �  ��  
 � � 2� � $� ��  %� � � �  � �  � � � � � � . �  � " � � � * �   � " � � �  � � � ) � � � � � � � � �� : 
- � � � " � $�  � � ' � � � : DU < ± 10% × Un; 
- � � � " � $�  1 � � $� � � � � �� : Df < ± 0,5 Hz; 
- � � � " � $�  1 � � � � �   � " � : Dj  < ± 10%. 


 � � ) � � � � � � � � ��  � �  � � , �  � �  � � � � � � %� � � $� �  ' � � $� � � !  . 

#�  ' � � $.  ! � ( �  � � � � ) � � � � �  � � � � � � %� � �  � �  � 
 , $� ��  � �  ' � $� � * �  ' � � � *   
' � � � � � $� �  � � � � � � %� , ' � %� � � � �  ��   � � 2� � $� ��  � � � � � � 2 ��  � �  � �  ' � � $.  ! � ( �  
� � � � � �  � � � � 2  95% �  105% � �  � � � ) � � � � �  � � � ��  � � � %� �� , � � �  � � ' � � � .  

- � �  � � � � ' � �  � � � )  � � � � ) � � � � )  � � � � � � %� � �  %� � � �  � �  � �  � � '  � �  � � �   � " � � �  
$� ��  �   ' � � � � � 2� � �  � �  � � � ) � � � �  � � � � � � %� � � ,  

� � � $.  ! � ( �  � �  � �  � � � � � %� � � � �  � �  � 
  ��  � � � � � . � � �  � � � �  $� � �  � �  � � � �  
 � � 2� �� � �  � � � �  � � ' � � � .  

3.5.7. � � � $.  ! � $ � �  

3.5.7.1. � � � $.  ! � $ � �  ��  � $ '  � ' � � � %� ,  � � 2� ��  �  � ' � � � �  $� �� �  � �  ' � � � �  ��  � � � %�  
' � � $.  ! � ( �    � �  � �  � � � %� �  ' � � $.  ! � ( �  � �  � 
 . 

3.5.7.2. � �  � �  ' � � � �  ��  � �  � 
  � � � �  ' � � $�  �� � � � �  %� � 1 � � � � �  ' � � $.  ! $� , $� ��  � �  
� � � � � � � � � � , �  �  � � � � � �  ' � � � �  � � � � � � � �  � � ' � �   � � � &�  �  � � $� � � � " � � �  
�� � � � � � � � � � � �  � ' %� � � * � (   � � . 

3.5.7.3. � � � $.  ! � $ � �  � �  � � � %� ��  � � : 
- ' � � $.  ! � � �  � � � � ; 
- � � � $" � ' � � )  � ' � � � %�  �  � �  � �  � ' � � � �  � �  � � � %  ' � � $.  ! � ( �    � � ; 
- � � � $" � ' � � )  � ' � � � %�  �  � �  � �  � ' � � � �  � �  � � � %  ' � � $.  ! � ( �  � �  � 
 ; 
- � ' � � � �  � �  � � � e( �  � " � $%� � ! � �  � � � � � � �� . 

3.5.7.4. � � � $.  ! � �  � � �  � � &�  � �  �  � �  $� � " � � � $�  � " �  � � � � � � � � . 

3.5.7.5. � � � � �  $� � " �  � �  � � , �  ' � � � �  %� ! $� � �  3.3.7. �  3.3.8. � � � � � " �  �  � � &�  � � %� : 
- � �  
 
  %� '  PP00-ASJ � " �  4P00-ASJ; 
- � �  
 
  %� '  4HE49-A. 

3.5.7.6. � � � � �  � � � � � � � � �  � � � �  � �  � � , �  ' � � � �  %� ! $� � �  3.3.7 �  3.3.8. � � � � � " �  �  
� � &�  � � %� : 
- � �  
 
  � � $.  ! � � �  � � � $� � � ' � � � $�  
 - 
  %� ' �  400/O-A; 
- � �  
 
  � � &�  � �  $� � � � %� %�  � � � � ( � � � ' � � � $�  
 - 
  %� ' �  4 
 � 48/� -�  � " �  

� � � � ( � � � ' � � � $�  � � �  � � � � � � �  � "  ! � " � ! � � �  ' � � � � � � � � � � �  � " �  
� " � � � � � � " � � � � � �  ' � � � � � � � � � � � . 

3.5.7.7. � � � $" � ' � �  � ' � � � %� , � � � � � , � � , %� %� �  �  � �  � �  � ' � � � �  � �  � � � %  ' � � $.  ! � ( �  
� �  �   � " � � � � %�  � � � $" � ' � �  � ' � � � % � �    � � � � � � � �  ' � .   ' � � $.  ! � � �  � � � �    
� � �� $%  � � . 

3.5.7.8. � " � � � �  � " � � � � %�  � � � $" � ' � �  � ' � � � % � �  �  : 
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1. +� �  � � ! ( , $� ��  � "  &�  � �  ' � � � � � � � ( �  � �  � �  � 
 , � �  �  %� � � %� $�  � � � � �� ( �  
� �  � �  � 
  � � � �  ' � � � � � * � ��    � � � &� , $� �  �  � � � �  � � � � �� ( �  � �  � �  � 
  $� �  
' " � � � � � � � )  � � � � � �    � � ; %� ) � � ! $�  $� � � $%� � � � %� $�  ' � � $� � � ! �  �  : 

- � �  
 
  (  � $" � �   � �  � %� � � � � � � �  IEC 56): 
� ) � � � %�  ' � � $� � � ! �  � � &�  � � %�  � � $  � � $�  � " �  SF6; 
� ) � � � � � ! � � �  � %�  ��  � � �� � ( �  630 � ; 
� ) � � � � � ! � � �  � %�  ��  (� � � � � ) ' � � $� � � ( � : 

� � ) ' � � $� � � !  10 kV � � �� � ( �  20 kA (350 MVA), 
� � ) ' � � $� � � !   20 kV � � �� � ( �  20 kA (700 MVA), 
� � ) ' � � $� � � !   35 kV � � �� � ( �    16,5 kA (1000 MVA); 

- � �  
 
  (  � $" � �   � �  � %� � � � � � � �  SRPS IEC 947-2): 
� ) � � � � � ! � � �  � � ' � �  400 V; 
� ) � � � � � ! � � �  %� � �� �  � %�  �� : 

� � ) 250 �  � �  � � � �   � �  � �  100 kVA, 
� � ) 500 �  � �  � � � �   � �  160 � " �  250 kVA, 
� � ) 800 �  � �  � � � �   � �  400 kVA; 

2. � � � � �  � � ! � � 0 � � � ! � � � � , $� ��  � "  &�  � �  � � ' � �� ( �  � � , %� %�  �  � � � � ( �  (  
� $" � �   � �  � %� � � � � � � � �  IEC 60044-1 �  IEC 60044-2), � � � �  � " � � � * �  %� ) � � ! $�  
$� � � $%� � � � %� $� : 

- � �  
 
 : 
� ) 
 � � : 

� � ) � � � � � ! � � �  � %�  ��  ' � � � � � � � �  � � � � %� ��  � � � �  � �  ' � � � �  � � � � �  
� � , 
� � ) � � � � � ! � � �  � %�  ��  � � $ � � � � � � )  � � � � %� ��  ��  5 � , 
� � ) � ' %� � � * � ( �  � � � � � �  � � � � %� ��  je � � � �e 5-30 VA , $" � � e 0,5 Fs5, 
� � ) � ' %� � � * � ( �  � � , %� %� � �  � � � � %� ��  je � � � � e 10-45 VA , $" � � �  5P 
10; 

� ) 
 � � : 
� � ) � � � � � ! � � �  ' � � � � � � �  � � � � �  ��  10 (20, 35) ¤ >3 : 0,1 ? >3 : 0,1 ? 3 
kV/kV, 
� � ) � ' %� � � * � ( �  � � � � � �  � � � � %� ��  ��  � � � � �  15-45 VA, $" � � �  0,5, 
� � ) � ' %� � � * � ( �  � � , %� %� � �  � � � � %� ��  ��  � � � � �  30-90 VA, $" � � �  1/3� ; 

- � �  
 
  - 
 � � : 
� ) � � � � � ! � � �  � � ' � �  ��  400 V, 
� ) � � � � � ! � � �  � %�  ��  ' � � � � � � � �  � � � � %� ��  � �  � � � �  ' � � � �  � � � � �  � � , 
� ) � � � � � ! � � �  � %�  ��  � � $ � � � � � � �  � � � � %� ��  ��  5 � , 
� ) � ' %� � � * � ( �  ��  � � � � �  15 VA, $" � � �  0,5. 

3.5.7.9. � � � $" � ' � �  � ' � � � %� , � � � � � , � � , %� %� �  �  � �  � �  � ' � � � �  � �  � � � %  ' � � $.  ! � ( �  
� �  � �  � 
  �   � " � � � � %�  � � � $" � ' � �  � ' � � � % � �    � � � %� � �  %� � � � � � 
  � " �  � �  
� 
 ,   � � � � � � � � * � " � ��  ' � � $.  ! � � �  � � � �  � �  � � . 

3.5.7.10. � $�  � �  ' � � $.  ! � $ � �  � �  
 
  � � � &  � � � � � �  ' � � $�  � � � � � � � � �  ``) ``   
� � � %� � �  %� � � � � � 
  110/)  kV/kV � " �  � 
  35/)  kV/kV, � � � � &� � �  $� � � $%� � � � %� $�  
� ' � � � �    � � � � � � � � * � " � ��  � �  � �  � �  � � � " � $ �  � �  � � %� " � )  � � � � � � � )  * � " � ��  
�� � � � �  ' �  %� � �  , %�  � �    � � � � � � � � * � " � ��  � �  � �  � � " � � �  �  � � � � �  � � � %� . 

3.5.7.11. � $�  � �  ' � � $.  ! � $ � �  � �  
 
  � � � &  � � � � � �  ' � � $�  � � � � � � � � �  10(20) kV   
� � � %� � �  %� � � � � � 
  10(20)/0,4 kV/kV, � � � � � � �  * � " � ��  10(20) kV � �  � �  ��  
� � � %� � � �  � � �  ' � � 1 � � � � $� � � � � �  SF6 � � � $" � ' � � �  � " � $�    $� � �  %� � ' � " � &� �� �  
� � � $" � ' � �  � ' � � � % � � �� � � (  ��  1  � $� � �  � $" � ' $� -� � � %� � . � ! �  �  
� � � . � � ' � �� � $� . 



 39

3.5.7.12. � $�  � �  ' � � $.  ! � $ � �  � �  
 
  � � � &  � � � � � �  ' � � $�  � � � � � � � � �  0,4 kV   
� � � %� � �  %� � � � � � 
  10(20)/0,4 kV/kV � " �  ' � � $�  � � � � � � � � �  � � � � � �    
 
  
� � � &� , � � � � � � �  ' � . �  � �  � �  � �  � ' � � � �  � � � � $�  ! � � � $� �  � � � �  � � ! � � � , � " �  
� $" � ' $� �  – � � � %� � . � ! � �  � �  � � � � $�  ! � � � $� �  � � � �  � � ! � � � , � " �  ' � � $� � � ! � � . 

3.5.7.13. � �  � � %� � , � � � %� � �  %� �  � � &�  � �  � � � � � �  � �  � �  � �  � � � � $%� �  ' � � $.  ! �  � �  
 
  
� " �  
 
  � � � & , �  %� : 
- � �  � � � &  10 kV � " �  20 kV � �  � � � %� " � � � � �  � � � � �  � �  160 kVA, ' � �  

 � " � � � �  � �  � �  ' � � $.  ! � $ � �  � � � � � � �   � � � &  � � � � � �  ' � � $�  � $" � ' $� -
� � � %� � . � ! �  � �  � % �  ; 

- � �  
 
  � � � &  � �  � � � %� " � � � � �  � � � � �  � �  63 kVA � $�  �  &� � �  ' � � $.  ! � � �  
� � � �  � �  ' � � " � � �  100 m. 

3.5.7.14. #� , %� %�  � � � � � � %� � �  �  ' � � $.  ! � � �  � � � �  � � : 

3.5.7.14.1 . 	  � �  � �  $� � � � %�  � � $� � ' � � � � � � � � $�  � � , %� %� �   � � 2� �� , $� �  � � � � � %� " � �  
� � " � ��  � " �    � $� � �   � � � %� � �  � � %� � � � � � � �  � � , %� %�  �   ' � � � . � ( �  � � . 
 � �  
� � , %� %� �  � ' � � � �  � � � �  � �  � � � �  � � � � � � � � �  � �  � � � �  � � � %� � �   ' � � � . � ( �  �  
� � � %� � �  $� �  � � $� � � ��    � $� � �   � � . #� , %� %�  � � � �  � � '  ( � � � %�   � " � � �  
� � 1 � � � � � � �  � %� � � � � � � � �  IEC 529 (� �  � � �  � � %� " � �  $ * � , %�  � � � �  � � � �  � �  
' � � � � � �  � " � � �  �  ' � � , � � �  IP51), IEC 57 (� �  %� � ' � � � % � �  ' � � � %� � �  � � �  �   
� � � , %� � �   � � 2� ��  � �  � � �  � � %�  � � ( �  � �  +5°C �  � �  � �  � �  � � �  � � � � � " � %�  
$� � � � � � � � ��  � " � � � ). 

3.5.7.14.2 . � � ' � %� � � ( �  � � , %� %� � )   � � 2� ��  � � , �  � �  ' � � � �  � %� � � � � �   IEC 255 �  %�  $� �  
' � � � � � � 2� ! �  � � , %� %� � )   � � 2� ��  �  � �  � � �� $%  � � . 

3.5.7.14.3 . #�  � � , %� %  � � � � � � %� � �  �  � " � � � � � %�  � � � $" � ' � �  � ' � � � % � �  � �  � �  � � �  * � )  
) � � � � � ��  �  � , %� * � ( �   � " � �  $� � � � � �  �  ' � � � � � * � ��    � � � %� � �  %� � � � � � � � &� , 
� � 1 � � � ,   � �  � � �  � � , %� %� : 
- � � � %� � � $�  � � , %� %�  �  
- � � , %� %�  ' � � $.  ! � � �  � � � � . 

� � " � � � ( � �  � � � )  � � , %� %�  � �  � ' � �� � �  ' � � $� � � !   � �  � � � �  � � � � , � %�  
�  %� � � %� $�  ' � � $� � � ( �  ' � � � " � " � � �  � � � �  � � � � � � %� � �  � �  � �  � 
 . 

3.5.7.14.4 . 
 � � %� � � $�  � � , %� %�  � �  � � � %� ��  � � : 
- � � ' � � � $�  � � , %� %� , $� ��  � � � �  ��  � �  ' � � � � � * � � � � � � � %� &�  � � � � 2  

' � � � � � � � ( �  �  ' � %� � , ( �  � � � $%� � � �  � � � � � � �� , $� ��  � �  � � � %� ��  � � : 
� ) � � � � � ' � � � $�  � � , %� %�  (U>), $� �  ! � � �  %� � 1 � � � �  � � ' � � � $�  � � " � � 

� � �� � ( � �  � ' � � � �  ' � � � , � � � ( �  0,9–1,2 Ung �  $� ��  � � � �  ��  � �  
� � � � � � � $� �  � � � � , $� �  � � �� � ( � �  � ' � � � �  ' � � � , � � � ( �  0,2–3 s; 

� ) ' � � � � ' � � � $�  � � , %� %� , $� �  ! � � �  %� � 1 � � � �  � � ' � � � $�  � � " � � � � �� � ( � �  
� ' � � � �  ' � � � , � � � ( �  1,0–0,7 Ung �  $� ��  � � � �  ��  � �  � � � � � � � $� �  
� � � � , $� �  � � �� � ( � �  � ' � � � �  ' � � � , � � � ( �  0,2–3 s; 

- 1 � � $� � � %� �  � � , %� %� , $� ��  � � � �  ��  � �  ' � � � � � * � � � � � � � %� &�  � � � � 2  
' � � � � � � � ( �  �  ' � %� � , ( �  � $%� � � �  � � � � � � ��  �  $� ��  � �  � � � %� ��  � � : 
� ) � � � 1 � � $� � � %� �  � � , %� %�  (f>), $� �  ! � � �  � � � � 1 � � � �  1 � � $� � � %� �  � � " � � 

� � �� � ( � �  � ' � � � �  ' � � � , � � � ( �  49–52 Hz �  $� ��  � � � �  ��  � �  � � � � � � � $� �  
� � � � , $� �  � � �� � ( � �  � ' � � � �  ' � � � , � � � ( �  0,2–3 s; 

� ) ' � � 1 � � $� � � %� �  � � , %� %�  (f<), $� �  ! � � �  � � � � 1 � � � �  1 � � $� � � %� �  � � " � � 
� � �� � ( � �  � ' � � � �  ' � � � , � � � ( �  51–48 Hz �  $� ��  � � � �  ��  � �  � � � � � � � $� �  
� � � � , $� �  � � �� � ( � �  � ' � � � �  ' � � � , � � � ( �  0,2–3 s. 
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9 � � $� � � %� �  � � " � � � � � �  � �  �  � �  � �  1  � $� � �� �  � � � � � �  ' � � � � � �  
1 � � $� � � � � ��    � � %� � � � "   10 mHz. 

3.5.7.14.5 . #� , %� %�  ' � � $.  ! � � �  � � � �  

3.5.7.14.5.1. #� , %� %�  
 
  ' � � $.  ! � � �  � � � �  � �  � � � %  ' � � $.  ! � ( �  � �  � 
  ��  
' � � $� � %�  �� �  �  � � � . � � ' � �� � , � � � � � � � �  $� �  �  � �  � � %� " �  � � � � � � �  � � � � � � .  

3.5.7.14.5.2. #� , %� %�  
 
  ' � � $.  ! � � �  � � � �    � � : 
- ' � � $� � %�  �� �  � � , %� %�  ��  %� � 1 � � � �  � � $� � � � " � �  � %�  �� �  � � � � � � � $�  

� � � � � � � � �  � � , %� %� , $� ��  � � � �  �� : 
� ) � �  � � � � � � � $� �  � � � � , $� �  � � �� � ( � �  � ' � � � �  ' � � � , � � � ( �  0,2–3 s, 

' � �  � %�  �� � �  � ' %� � � * � ( � � �  $� ��  ' � � " � � �  � � � � � � � %�  � � � � � . � � � )  
� %�  �� � )  � ' %� � � * � ( �  ' � � $.  ! � � �  � � � �  – ' � � $� � %�  �� �  � � , %� %�  
(I>); 

� ) %� � �  %� �  ' � �  � " � � $� �  $� � %$� �  � ' � �� � � � �  – $� � %$� � ' � �� �  � � , %� %�  
(I>>); 

� � � � �  � � " � ��  ' � � $� � %�  �� �  � � , %� %�  �   � �  � � � � � ! � �   � %�  �  5 �  �  
� � �� � ( �  � ' � � �  ' � � � , � � � ( � : 
� ) 3–9 �  � �  ' � � $� � %�  ��   � � , %� %  (I>) �  
� ) 20–50 �  � �  $� � %$� � ' � ��   � � , %� %  (I>>); 

- � � � . � � ' � �� �  � � , %� %�  ��  ) � � � ' � " � � � �  � � , %� %� , ! � ��  � � � � 2� ( �  � � � � � �  
� �  � � ! � � �   � � � . � ( �  � �  %� � " � �  %� ! $�  
 
  � � � &� , �  %� : 
� ) � $�  ��  � �  %� � " � �  %� ! $�  
 
  � � � &�   � � � . � � �  ' � � $�  � � � $� � � � $�  

� � ' � � � � � � , ' � � � � (  ��  � �  � � � � 1 � � � �  � � $� � � � " � �  � %�  �� �  
� � � � � � � $�  � � � � � � � � �  � � , %� %�  (Io>), ! � ��  ��  � � � � �  � � " � � � �  
� � � � � ! � �   � %�  �  � � �� � ( � �  � ' � � � �  ' � � � , � � � ( �  0,5-2,5 � , � �  
� � � � � � � $� �  � � � � , $� �  � � �� � ( � �  � ' � � � �  ' � � � , � � � ( �  0,2-3 s; 

� ) � $�  ��  � �  %� � " � �  %� ! $�  
 
  � � � &�  � � � " � � � � � , � � � . � � ' � �� �  
� � , %� %�  � � � � � �  � �  � � " � ! � � �  $� ' � � � %� � � �  � %�  ��  � � � . � � ' � ��  
� � " � � � � $�  ' � � � � � � �  � � � &�  �  � � � � � �  � �  ' � � � �  %� ! $�  3.3.12.6.6. 
� � � � � " � .  

3.5.7.14.5.3. #� , %� %�  
 
  ' � � $.  ! � � �  � � � �    � �  ��  ' � � $� � %�  �� � , ' � � $�  $� � %$� � ' � �� � �  
�  %� � � � ! $� �  � $� � � ! �  
 
  ' � � $� � � ! � . 

3.5.7.14.5.4. � � � � �  � ' � � � �  � � � � � � . � � �   � " � � �  � � 1 � � � � � � �  � � � � � " � � �    ' � � " � � .   
�  � � � � (   � " � $%� � ! � �  � � � � � � �� . 

3.5.7.14.5.5. - � �  ' � � $.  ! � ( �  � �  � �  � 
  $� �  $� ��  � �  $� � � � %�  %� � ' � " � �  � � 	  � � � � �  � �  
' � � �  � � %�  � � � �  � �  � �  � � $.  ! �  � � �  * � � � % ' � � $.  ! � ( �  � �  � �  ' � � � � %� �  
� � ' � �  � �  � 
  � � �  � � � ) � � � � � � �  (� " � $� � �  � � � �  � � 	  � � �  � � $ � �  
' � � $.  ! � � �  � � �   � �  � �  � � �  � � ' � � � , $� � � , * � ( �  � � 	  � �  �� � � � �  
' � $ , � �� �  � �  � � � � � ' � � � $� �  ' �  � � �  � �  10 s � %� .). 

3.5.7.14.6 . - � � ' � � � � � � ��  � � � $%� � � �  � � � � � � ��    � �  

3.5.7.14.6.1. 9 � $%� �  � � � � �  � �    � � � � �   � �  � � � &    � � &� �   ' � � � � ��  � " �  ' � � �� � �  
� " � $%� � ! � �  � � � � � � ��  %� � � �  � �  � � � � � �  cos ;  @ 0,95. #�  � � � &� � � ( �  
� � ) %� � � � �  � � � � � � � %�  1 � $%� � �  � � � � �  � � � ' ) � � � �  ��   � � � � ( �  
$� � � � � � %� � � $� )  � � %� � � �� , ! � ��  � �  $� ' � � � %� % � � � �  %� $�  � �  � �  � � �  � �  � � 2�  
� �  � � � � ' � �  2� � � ( �  � � � � � � %� � � . 

3.5.7.14.6.2. #�  � � � � � � � � � � � � ( �  ' � � %� � �� ( �  � �  $� � ' � � � � � � �  � � � $%� � � �  � � � � �  %� � � �  
 � � %�    � � � � � : 
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- � � � $%� � �   � � � � � � �  ' � %� � � �   � �  � � �  � � � � � � %� � � ; 
- � � � $%� � �   � � � � � � �  ' � %� � � �   � �  ' � %� � , � ! �  � �  $� � �  � � � � � � %� � �  � � � �  

�  $� � �  � � �     ' � � � �  ; 
- , %� %� �  � � �� %� �  (� � �  * � � � % ' � �� � �  � � , � )  ) � � � � � � $� ). 

3.5.7.14.6.3. - � �  � �  � �  � � " � $� �  $� " � � � ( � � �  ' � � � � � $�  � � � � �  (� �  � �  � � %� � ), � � � � � � � �  
��  ' � � � � � �  �  %� � � %� $�  � � �  " � � � ��  1 � $%� � �  � � � � � . 

3.5.7.14.6.4. � � � $%� � � �  � � � � �  ' � %� � � � �  � �  � � �  � � � � ) � � � � �  � � � � � � %� � �  � " �  � �  $� ��  
� � � �  ' � � $�  � � � &� �  � � 2� � � )  � � � � � %� � � , ' �  � � %� � � � %� %  � � � � � �  
' � � � " � &� �  50% � � %� � � � %� %�  ' � � � � %�  ' � � � � � � �  � � � � �  �  � � �  � � � � �  � � � �  
� �  � �  � � � � � � � �  � �  $� � � � � � � %� � � $� )  � � %� � � �� . � � �  $� � � � � � � %� � �  � �  � � � �  
� �  � �   $.  ! �  ' � �  � � � �  , %�  � �  � � � � ) � � � �  � � � � � � %� �  ' � � $.  ! �  � �  � � � &  
�  � � � � �  � � " � � � � $�  � �  � �  � � � � ��  � �  � � � � � � %� � �  ' � �  � � � �  , %�  � �  � �  
� � $.  ! �  � �  � �  � �  � � � � � " �  � � � � ' � �  2� � � ( � . 

3.5.7.14.6.5. � � � $%� � � �  � � � � �  ' � %� � � � �  � �  � � �  � � � ) � � � � �  � � � � � � %� � �  � � � �  � �    
� � � � � � � � %�  � �  $� � � $%� � �  � ' %� � � * � ( �  �  � � " � ! � � �  ' � � � � � $�  � � � � � , ' �  ��  
� � � � . � �  $� � � %� � %� �  ' � �  � �  � " �  � �  $� � � � %�  �  %� � � %� $�  � � �  " � %� �  
1 � $%� � �  � � � � � . 

3.5.7.14.6.6. � � � � � � �  � � � � �   � � � 2� � �  $� � ' � � � � � � ��  � � ��  � � � � � . � � �  � � �  ' � � %) � � � �  
� � � " � � � � � %�  � � � %� � �  %� � � . 

3.5.7.14.6.7. - � � � � � � � %� � � $�  � � %� � � ��  � �  $� � ' � � � � � � �  � � , ' � � $�  � � � � � � � � � * � �  
� � � $" � ' � � �   � � 2� �� , ' � � $.  !  �  � �  � � � &�   � %� � �   � � � � � � %� � � $� �  
� � � %� � . � ! � . 

3.5.7.14.6.8. - � �  � �  � �  � � , �  � � � � � � %� � �  �  � � �� � � � ! $� �  $� � ' � � � � � � � � � �   � � 2� �� �  
� � � �  � �  � � � � � � � � %�  � �  $� � ' � � � � � � � � �   � � 2� � �  � �  � ' � � � . � �  
�  %� � � %� $� �  � � �  " � � � �� �  1 � $%� � �  � � � � �  � " �  � �  � �  � �  � � $.  ! � ( � �  
� � � � � � %� � �  � � $.  !  ��  ( � �   ' � � ' � � � � * �   � e�  $� � ' � � � � � � �� . 

3.5.8. #� ) %� �  � �  � � � � � � ( �  � � � � � � ( �  � �  ' � � $.  ! � ( �  � �  � �  � 
  

3.5.8.1. � � � %� � �  %� �  ' � � ' � �  ��  � � � � � � �  � � ) %� � �  � �  � � � � � � ( �  � � � � � � ( �  � �  
' � � $.  ! � ( �  � �  � �  � 
  $� ��  * � , � �  � � ) %� � , � � %�  � � � %� � . � �  � � � �  
� � � � %� � � � � � � � � �  �  � �� $%� � � . � � � � � � �  � �  � � �� � .  ��  � �  � � �%  � � � %� � �  %� � � . 

3.5.9. � � � � � � ( �  � �  ' � � $.  ! � ( �  � �  
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� � �  $%� � � �  �� � � � ' � " � �  � /� " �  � � � ' � " � �  � � � " � � � � �  
 � � . 

6.4.4. � � � �  � � $ � � � � � �  � � � � %� � 
 � �  � �  $� � � � %�  � �  ' � � $.  ! � $ � � � �� " �  � " � $%� � ! � �  
� � � � � � �� , �  � �  � �  � � $ � � � � � �  � � � � %� � � " �  %� � � � � � , � �  ' � � $.  ! � $ � � %� " � )  
� � � � � )   � � 2� ��  �  � � , %� %� . 

6.4.5. 
 � � � � ! � � �  1 � $%� �  � � ' � � �  
 � �  (Fv) ��   � � � &� $ � � � � � � � � ! � � �  ' � � � � � � � �  
� � ' � � �  �  � � � � 2� �  ��  � � �� � , � �  � � ' � � � �  � ' � � � � , �  � � � � � �  � �  � � ! � � �   � � � . � ( �  
� � � &�  �  � � ! � � �  ' � � $.  ! � ( �  ' � � � � � � � �  � � � � %� ��  
 � �  (1 � � � �  � " �  " � � � �� $� ). 

6.4.6. #�  
 � �  $� ��  �� ,   � � � %� � �  %� � � � � � � � &�  � � " �  $� �  � � ' � � � $� �  � � � � � , ' � � $.  ! � �  
� � � � 2  1 � � � , � � � � � ! � � �  1 � $%� �  � � ' � � �  Fv ��  1,2, �  � �  
 � �  $� ��  ��  ' � � $.  ! � �  
� � � � 2  1 � � �  �  � � � . �  Fv � � � � � �  1,5 � " �  1,9. 

6.4.7. � � � � � � �  $� � � $%� � � � %� $�  �� � � � ' � " � �  � � � " � � � � � )  
 � �  � �  � � �� � , �  � � ' � �  
� ' � � � �  123 kV, 38 kV, 24 kV �  12 kV �  : 

- � � � � � ! � � �  ' � � � � � � �  � � ' � �  U� n (V)                           (110/ 3 ; 35/ 3 ; 20/ 3 ; 10/ 3  ) 

- � � � � � ! � � �  � � $ � � � � � �  � � ' � �  Usn (V)                         100/ 3  

- � � � � � ! � � �  %� � � � � � � �  � � ' � �  U%n (V)                           100/3 

- � � � � � ! � � �   ! � � %� � � � % f (Hz)                                        50 

- � � � � � ! � � �  � � � � �  � � $ � � � � � � �  � � � � %� ��  Sn (VA)         15-90 
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- $" � � �  %� ! � � � %�  � � � � %� ��  � �  � � , %� %                              3P.    

6.4.8. � � � � � � �  $� � � $%� � � � %� $�  � � � ' � " � �  � � � " � � � � � )  
 � �  � �  � � �� � , �  � � ' � �  � ' � � � �  
Um=38 kV, Um=24 kV �  Um=12 kV �  : 

- � � � � � ! � � �  ' � � � � � � �  � � ' � �  Upn (kV)                               ( 35/ 3 ; 20/ 3 ; 10/ 3  ) 

- � � � � � ! � � �  � � $ � � � � � �  � � ' � �  Usn (V)                              100/ 3  

- � � � � � ! � � �   ! � � %� � � � % f (Hz)                                             50 

- � � � � � ! � � �  � � � � �  � � $ � � � � � � �  � � � � %� ��  Sn (VA)              15-90 

- $" � � �  %� ! � � � %�  � � � � %� ��  � �  � � , %� %                                 3P. 

6.5. 
 � �  

6.5.1. 
 � �  � �  $� � � � %�  $� �  � � � � ( �  � " � $%� � ! � �  � � � � � � ��  � �  � � � %� � �  ' � � � � ' � � � � ��  � �  
� � � � ( � �  �  � � � $� �  � � ' � �   (� � � � � � $%� �  � � � � ( �  � " � $%� � ! � �  � � � � � � �� ) �  � �  
� � � %� � �  ' � � � � ' � � � � ��  � �  � � � $� �  � � ' � �   $� � �  � %�  �� �  � ' %� � � * � ( �  ' � � $.  ! $�  
' � � � � � � " � � �  � � $� � � � " �   � %�  �  � � � �� " �  (' � "  � � � � � � $%� �  � � � � ( �  � " � $%� � ! � �  
� � � � � � �� ). 

6.5.2. � � � %� � �  %� �  � � � � 2 ��  ' � � � � � � �  � � � � �  � �  $� ��  � �  ' � � � �  �  ' � � � � � � �  � %� � � �  

 � �    � � .   ' � � %� � � ( �  � � $� � � � " � �  %� ! � � � %�  � � � � ( � . 

6.5.3. 	 $� " � $�  �   � �  
 � �  ' � � $.  ! � � �  � � � � %� �   � � 2� ��  (� � ' � � � � %� � , � � %� � %� � , 
� � , %� %�  �  � �  � � ), � � � � � � � �  ��  � �  
 � �  � � �  � � �  � " �  � � , �  � � $ � � � � � � )  � � � � %� ��  
�    %� �  � "  ! � �  ' � � �  � � � � %� � � �  $� � � � %�  � �  ' � � $.  ! � $ � � � �� " �  � " � $%� � ! � �  
� � � � � � �� , �  � � %� " �  � �  ' � � $.  ! � $ � �  � � )  � � � � � )  �  � � , %� %� � )   � � 2� �� . 

6.5.4. � � � � � � �  $� � � $%� � � � %� $�  
 � �  � �  � � �� � , �  � � ' � �  � ' � � � �  Um = 123 kV, Um = 
38kV, Um = 24 kV, Um = 12 kV �  Um = 0,72 kV �  : 

- � � � � � ! � � �  ' � � � � � � �  � %�  ��  Ipn (A): � �  50 �  � �  2.500 �    � � � � � � � � %�  � �  Um, 
� � � %�   � � � � ( �  �  � � ) %� � � � �  � � � � �  � � �� $%�  $� � � � � � $�  

- � � � � � ! � � �  � � � � �  � � $ � � � � � � �  � � � � %� ��  Sn(VA)                                5-30 
- � � � � � ! � � �  %� � �� �  %� � � � ! $�  � %�  ��   Icth  (A)                                         1,2 x Ipn  
- � � � � � ! � � �  $� � %$� %� � �� �  %� � � � ! $�  � %�  ��   Ictht  (kA)                           100 x Ipn 
- � � � � � ! � � �  � � � � � � ! $�  � %�  ��   Idin (kA)                                                2,5 x Ictht 
- $" � � �  %� ! � � � %�  � � � � %� ��  � �  � � , %� %                                                  5� 10. 

6.5.5. � � � � �  � � %� )  � � � � � � � )  $� � � $%� � � � %� $�    %� ! $�  6.5.4, � �  � � �� � , �  � � ' � �  � ' � � � �  
Um=123 kV � � � � � ! � � �  � � $ � � � � � �  � %�  ��  (Isn) � � � � � �  1� , �  � �  Um = 38kV, Um = 24 
kV, Um = 12 kV �  Um = 0,72 kV � � � � � �  5 � . 

6.6. � � � �� %!  � %�  � � � ( � �  � � � � $� ��  

6.6.1. 	  � 
  � �  � �  ' � %� � � �  � � � � ( �  �  � � � � � %� � � � ( �  � " � $%� � ! � �  � � � � � � ��  �  � � � � �  
$� � � � %�  � %� %� ! $�  � � , � 1  � $� � �� $�  � � � �� " �  � �  � � �  * � � , *   � � . � � � $� �  
� ! � %� � � ( �  ' � � � %� $� . 

6.6.2. � � � �� " �  � � � � �  � � � � � � . � %�  � %� � � � � � �  IEC 62052, IEC 62053, IEC 62054, IEC 
60529, IEC 60721 �  DIN 43857. 

6.6.3. 	  � � � � � � � � %�  � �  � � � %�  ' � � � � ' � � � � ��  � " � $%� � ! � �  � � � � � � �� , � � ' � � � $� �  � � � � �  
� � � %�  ' � � � � ' � � � � �� , � � � � �  � ' %� � � * � ( � , %� ) � � ! $� )   � " � � �  � � ' � �  $�  � � � � � � �  
' � �  � � � � ( �  � " � $%� � ! � �  � � � � � � ��  �  � � ! � � �  � � � � ( � , � �  � � � � ( �  � �  $� � � � %�  
� � � �� " �  � �  � � � � $%� � , ' � "  � � � � � � $%� �  �  � � � � � � $%� �  � � � � ( � .  
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6.6.3.1. � � � �� " �  � �  � � � � $%� �  � � � � ( �  $� � � � %�  � �  � �  � � � %� � �  ' � � � � ' � � � � ��  � �  
 
  
$� � �  � %�  �� �  � ' %� � � * � ( �  ' � � $.  ! $�  � �  ' � � � � � � " � � �  � � $� � � � " �   � %�  �  
� � � �� " � . 

6.6.3.2. � � � �� " �  � �  ' � "  � � � � � � $%� �  � � � � ( �  $� � � � %�  � �  � �  � � � %� � �  ' � � � � ' � � � � ��  � �  

 
  $� � �  � %�  �� �  � ' %� � � * � ( �  ' � � $.  ! $�  ' � � � � � � " � � �  � � $� � � � " �   � %�  �  
� � � �� " � , $� � �  � �  � � � �� " �  ' � � � �  ��  ' � � $�  
 � � . 

6.6.3.3. � � � �� " �  � �  � � � � � � $%� �  � � � � ( �  $� � � � %�  � �  � �  � � � %� � �  ' � � � � ' � � � � ��  � �  
 
  �  
� 
 , $� � �  � �  � � � �� " �  ' � � � �  ��  ' � � $�  
 � �  �  
 � � . 

6.6.4. � � � � �  � � � �  1 � � �  �  � � ! � �   ' � � $.  ! � ( � , � � � �� " �  � �  � � � � $%� �  � � � � ( �  � �  
� � � � � � %� � � �  � �  �� � � � 1 � � � �  � � � &� ! � �  �  %� � 1 � � � �  ! � %� � � � &� ! � � . 

6.6.5. � � � � � � " � �  $" � � �  %� ! � � � %�  � � � �� " �  � �  � � � � � � �   � $%� � �   � � � � � � � , � � � $%� � �   
� � � � � � �  �  � � � �    %� � 2 ��  � �    � $" � �   � �  ' � � ' � � � �  $� �� �  � �   � � 2 �   � " � � �  
� � ' � �  $�  � " � $%� � ! � �  � � � � � � ��  �  � � %�  ��    %� � � " �  8: 

 - " � � �  %� ! � � � %�  
� � � � ( �  
� $%� � � �  
� � � � � � ��  

� � � � ( �  
� � � $%� � � �  
� � � � � � ��  

� � � � ( �  
� � � � �  

� � � �� " �  � �  � � � � $%� �  � � � � ( �  � $%� � � �  � � � � � � ��  2,0   
� � � �� " �  � �  � � � � $%� �  � � � � ( �  � $%� � � �  � � � � � � ��  �  
� � � � �  (� � , � � �  � ' %� � � * � ( � ) 2,0  1 

� � � �� " �  � �  � � � � $%� �  � � � � ( �  � $%� � � �  � � � � � � �� , 
� � � $%� � � �  � � � � � � ��  �  � � � � �  (� � , � � �  
� ' %� � � * � ( � ) 

1,0 3,0 1 

� � � �� " �  � �  ' � "  � � � � � � $%� �  �  � � � � � � $%� �  
� � � � ( �  � $%� � � �  � � � � � � �� , � � � $%� � � �  � � � � � � ��  �  
� � � � �  (� � , � � �  � ' %� � � * � ( � ) � $�  ��  � � � � , ( �  
' � � %� $ � $%� � � �  � � � � � � ��  � �  10 GWh  

0,5 3,0 0,5 

� � � �� " �  � �  � � � � � � $%� �  � � � � ( �  � $%� � � �  
� � � � � � �� , � � � $%� � � �  � � � � � � ��  �  � � � � �  (� � , � � �  
� ' %� � � * � ( � ) � $�  ��  � � � � , ( �  ' � � %� $ � $%� � � �  
� � � � � � ��  ' � � $�  10 GWh 

0,2 3,0 0,2 

� ! � � %!  8:  * %! � �  � ! ( � � � � �  , !  � � � �� %!  

6.6.6. � � %� " �  %� ) � � ! $�  $� � � $%� � � � %� $�  �  1  � $� � � � � " � �  � � ) %� � �  

6.6.6.1. � � � �� " �  � �  � � � � $%� �  � � � � ( � ,   � � � � � � � � �  � � $" � � � � � � �  � � � , $� , � � � �  * � � � �  
� � � � ( �  �  � � � � � %� � � � ( �  � " � � � * � )  � � " � ! � � � : 
� � $%� � � �  � � � � � � �� , 
� � � � � ( �  ' � %� � � � %� � � �  %� �  � $%� � � �  � � � � � , 
� � � $� � � � " � �  � � � � ( �  ' � %� � � � %� � � �  %� �  � $%� � � �  � � � � �  %� $� �  � � � � !  � � $� �  

' � � � � � � , 
� � 1 � $%� � � �  � � � � � � � %�  � � ' � � �  �  
� � 1 � $%� � � �  � � � � � � � %�  � %�  �� . 

6.6.6.2. � � � �� " �  � �  ' � "  � � � � � � $%� �  �  � � � � � � $%� �  � � � � ( � ,   � � � � � � � � �  � � $" � � � � � � �  
� � � , $� , � � � �  * � � � �  � � � � ( �  �  � � � � � %� � � � ( �  � " � � � * � )  � � " � ! � � � : 
� � $%� � � �  � � � � � � ��    � � �  � � � � �  (� � � �   ' � �  � � %�  �  � � � �   ' � � � � %�  � � � � � � �� ), 
� � � � � ( �  ' � %� � � � %� � � �  %� �  � $%� � � �  � � � � � , 
� � � $� � � � " � �  � � � � ( �  ' � %� � � � %� � � �  %� �  � $%� � � �  � � � � �  %� $� �  � � � � !  � � $� �  

' � � � � � � , 
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� � � � $%� � � �  � � � � � � ��    � � �  � � � � �  (� � � �   ' � �  � � %�  �  � � � �   ' � � � � %�  � � � � � � �� ), 
� � � � � ( �  ' � %� � � � %� � � �  %� �  � � � $%� � � �  � � � � � , 
� 1 � $%� � �  � � � � �    ' � %� � � � %� � � �  %� � �  � � � � � � � $� �  � � %� � � � "  , 
� � � � � ( �  � � � � � � � %�  1 � $%� � �  � � � � �  %� $� �  � � � � !  � � $� �  ' � � � � � � , 
� � 1 � $%� � � �  � � � � � � � %�  � � ' � � �  � �  � � � � � � � %� � �  � � $� � � � " � � �  �  � � � � � � " � � �  
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� � � 2� ( �  � �  � � � %�  ' � � $.  ! � ( �  � �  � � � � �  �  � � %� $�    ' � � � � �   �  
%� � � � 1 � � � � � � �� . - � � 1 � � � �� � % $� � � $� � ��   %� � 2 ��  � � � %� � �  %� �  � �  � � � � �   
%� ) � � ! $� )  $� � � $%� � � � %� $�  � ' � � � � , ' � � � � � � � �  � � � � � �  %� � � � 1 � � � � %� � �  �  
' � � � � !  � �  �  � � %� $�  � � � � 2  � � � %�  ' � � $.  ! � ( �  �  � � � %�  � � � � ( �  � �  
' � � � � ! � �   � " � � �  $� � � , * � ( �  � � �� $%� . 

7.3.4.2. 	  � "  ! � �  � �  � �  ' � � $�  � � � � � )   � � 2� ��  �� � � � �  $ ' � �  � � � � � � � �  � " � $%� � ! � � �  
� � � � � � �� �  � �  � �  (� � � � � � $%� � ) $ ' � � , � � � %� � �  %� �  � � , �  $� � � $� � �  
(� � � � � � �� ( � ) � � � � � )  ' � � � %� $�  ' � � � �  � � � � � �  ' � � � � � � �  � �  ' � � %� �� * � )  
� � � � � )   � � 2� �� , � �  � � ! � �  $� ��  � ' � � � �  � � �   %� � 2 �  � � � %� � �  %� �  �  %�  $ ' � � . 

7.3.4.3. 
 � � 2� ( �  �  $� � � $� � ��  � �  %� ! � $�  7.3.4.1. �  7.3.4.2. � � , � * �  � �  � �  
 � � � " � , � � � ( �  ' � � %� �� * � )  ' � � $.  ! � $�  � �   � " � � � � �  ' � � $.  ! � ( �  � �  � 
  
' � � ' � � � � � �  #� $� � � � , ' � � ' � � � �  $� �� �  � �   � � 2 �   � " � � �  � � ' � �  $�  
� " � $%� � ! � �  � � � � � � ��  �  � � � � � " � � � .   

7.4. � , � � � !  � � ! � � %!  

7.4.1. � � � � � �� %� �   � �  � � � � �   � � � � � � �  � � '  �   � � � � � " �  � � �   � � %�  � � � � � � �� , 
� � � %� � �  %� � , � � 
  �  $� � � � � � � �  � 
 . 

7.4.2. � � � � � �� %� � �  � �  � � � � �   � � � � � � �  � � '  �   � � � � � " �  � � � %� � . �  � �  ' � � � � � � � � $  
- � � � � � �� , $� ��  ��  ' � � � " � 2 ��  ! " � � � � � � �  - � � � � � �� . 

7.4.3. 	  � � $  � �  30 � � � �  � �  � � � �  � � � &� � � ( �  � � � � � � �  � �  $� �� � ��  - � � � � � ��  � � � � � %� � " �  
� � � � � �� %� �   � �  � � � � �   � � � � � � �  � � '  �   � � � � � " � , � � 
  � � ! � ( � � �  ' � � � " � �  � �  
� � � � �   � � � � � � �  � � '  �   � � � � � " �  �  � � � %� � . �  � �  � � � � � � ��  � � � �  ' � � � � � . � ( �  
� � � " � � � � � %�  � " �  � � � � � � ��  � � � %� � . �  � � � � � " � &� ( �  � � � �  ! � � �  %� $� �  ' � � � " � �  
� � * �  � � ! � � � %� , � � �� � � �  � �  � � ' � � � � $� �  � �  � � � � � � �  - � � � � � �� . 
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7.5. � � � %� , �  

7.5.1. 	  ' � � " � �   � � � � � " �  � � " � � �  � �  � � � $�  1. �  � � � $�  2. $� ��  ! � � �  � � � %� � � �  � � �  
� � � � � " � . 

7.6. 
 � � +! ) �  � !  � � ! $�  � � ! � � %!  

7.6.1. � � � � � " �  � � , ' �  � � � � �� (   � � � " � � � � � %�  � � � � � � �� , � � �� � .  �    ''
 "  &� � � � �  
� " � � � � $  � � '  � " � $�  
 � � � �� '' �  � % ' � �  � �  � � � �   � � � � �  � � � �  � �  � � � �  
� � �� � . � � � ( � .  

 

 

+�  � � 
  – ''� " � $%� � � � � � �� '' � .� .� . - � � . � � �  

� � � � 00-11508                                                                    � � � � * � � �  � � 	 � � � �  

� � � �  03.12.2009. � � � .                                       
 " � � � � � �  � � ) � �" � � � * , � � ' " . � $� � � � � � %�           
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� � �  ' � ( � ) �  � � �  � � ! +� � �  � /  $� � � � ! � � � !  � !  � � �  � � ! +� � �  �  � � � - � : 

 

 
� ' , %�  , � � �  � : � � � � � � %� �  0,4 kV  ��  ' � � $.  ! � �  � � � � $%� �  � �  � � � � � �  
 
  � � � &�  

 

3x230/400 
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� +2 � !  2 � � !  � : � � � � � � %� �  0,4 kV ��  ' � � $.  ! � �  � �  � 
  ' � � � � � � �  � � � � �  ' � � $�  
' � � %� � �� ( �  0,4 kV � 
  10/0,4 kV � " �  20/0,4 kV 

 

 

 

 

 

 

� � " �  � " � $%� � � �  

� � � � � �  0,4 kV 

� 
  10/(20)/0,4kV  
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  � � � &�  
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� � �  ' � ( � ) �  � � �  � � ! +� � �  � /  $� � � � ! � � � !  � !  � � � � ) � � ! +� � �  �  � � � - � : 
 

 

� +2 � !  2 � � !  � :  � � � � � � %� �  0,4 kV  ��  ' � � $.  ! � �  � �  ' � � %� � �� ( �  � 
  0,4/10 kV 
� " �   0,4/20 kV, � � � � � � �  0,4/35 kV,  $� ��  ��  � " � � � � , %� �  ' � � � � � � 2� ! �  

� � " �  � " � $%� � � �  

        
 � � � � � � �  � � �  10(20), 35 kV 
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� +2 � !  2 � � !  � : � � � � � � %� �  ��  ' � � $.  ! � �  � �  � � � &  $� � � � � � $�  (' � � � � � � 2� ! � ) 
0,4  kV � 
  10/0,4 kV � " �  20/0,4 kV , � � � � � � �  35/0,4 kV 

 

 

  � � " �  � " � $%� � � �  

  � � � � � �  10(20),35 kV 
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� � �  ' � ( � ) �  $� � � � ! � � � !  � !   � � � ) � � ! +� � �  �  � � � - � : 

 
 

� +2 � !  2 � � !  � : � � � � � � %� �  ��  ' � � $.  ! � �  � �  
 
  � � � � � �  � � � &�  $� � � � � � $�  
(' � � � � � � 2� ! � ), � � � � $%� �  � " �  ' � � $�  � � � ��  %� � � � 1 � � � � � � �� , � � � � � � �  � �  
� � � � � � � �  � � ' � � �  � � � � � � %� � �  �  � �  $� � 1 � �  � � � � ��  �� � � � ' � " � �  , � � �  � " � $%� � � �  

 

 

   
 � � � � � � �  � � �  (35; 20; 10) kV 
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� +2 � !  2 � � !  7 : � � � � � � %� �  ��  ' � � $.  ! � �  � �  
 
  � � � � � �  � � � &�  $� � � � � � $�  
(' � � � � � � 2� ! � ) � � � � $%� �  � " �  ' � � $�  � � � ��  %� � � � 1 � � � � � � �� , � � � � � � �  � �  � � � � � � � �  
� � ' � � �  � � � � � � %� � �  �  � �  $� � 1 � �  � � � � ��  �� � � � ' � " � �  , � � �  � " � $%� � � �  

 

 

 

� � � � � �  (35; 20; 10) kV 

T
  110/4 kV 
� " �  

� 
  35/10 kV 

� � " �  
� " � $%� � � �  
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� � � � � � �  � �  � ' , %�  , � � �  �  - =  

 

1. � � � � � � %� �  
2. � � � � � � %� � � $�  ' � � $� � � !  
3. � � � %�  ' � � $.  ! � � � ( �  � �  
4. � ' � �� �  ' � � $� � � !  
5. ' � � $.  ! � �  � � �   
6. � � � $" � ' � �  � ' � � � % � �  � � � %  ' � � $.  ! � � � ( �  � �  � � � &  
7. � � � %�  ' � � $.  ! � � � ( �  � �  � � � %� � �  %� � �   � � � &  
8. � � � � �  � �  ' �  (� � � � �  � " � � ) 
9. � � , %� %�  ' � � $.  ! � � �  � � � �    � �   
10. � � , %� %�  ' � � $.  ! � � �  � � � �  � �  � � � %  ' � � $.  ! � � � ( �  � �  � � � %� � �  %� � �   

� � � &   
11. � �    � �  ($ * � �  %� � � � 1 � � � � %� � );  
12. � � ' � %� � � �  ' � %� � � �  (� � ' � %� � � �  ' � %� � , ( �  � � );  
13. � � � � � � %� � � $�  � " � $ %� � � � 1 � � � � %� � � ;  
14. � � � %� � � $�  � � , %� %�    � �  (� � ' � � � $�  �  1 � � $� � � %� � ) 
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�  �  �    �    2 
 

&!  � �  �  � � � � $� � � #�  (,,
 "  &� � � �  � " � � � � $ � 
 ” � � � � 84/2004) 

&!  � �  �  +%! � � � ! ) �  �  � , $� ! � ) �  (,,
 "  &� � � �  � " � � � � $ � 
 ” � � � � 72/2009) 

&!  � �  �  � � � � � %� $� ��  (,,
 "  &� � � �  " � � % 
 : � ” � � � � 44/2005) 

&!  � �  �  !  � � � � � ! #� ��  (,,
 "  &� � � �  " � � % 
 : � ” � � � � 44/2005) 

&!  � �  �  � � , � � � � � � � �  �  , � � ! � ' �  � !  � ! � �  (,,
 "  &� � � �  � " � � � � $ � 
 ” � � � � 101/2005) 

	 � � � � !  �  � � %� � � � !  � � +� � �  �  � %�  � � � ( � �  � � � � $� ��  (,,
 "  &� � � �  � " � � � � $ � 
 ” � � � � 
107/2005) 

� � ! � � %� �   �  � � / � � (  � �  � � � � ! � � � � � !  , !  +� $� �  �  � � � - ! � ! ) �  
� %�  � � � � � � � $� � �  � /  +� � � � � �� ) !  �  � � � � � !  (,,
 "  &� � � �  " � � % 
 � +” � � � � 41/1993) 

� � ! � � %� �   �  � +2 � � �  � � � ! � !  , ! 2 � � � �  � !  � ! � �  � �  � +! � � � $ � � �� � � !  � %�  � � � ( � �  
� � � � ��  �  � � ��  � � � !  � ! � � ) � � � �  , !  � ! � , � ! � � � �  +� � � � � � � �! � !  �  � !  � ! � � %� 2 � � � !  
(,,
 "  &� � � �  � " � � � � $ 
 � 
 ” � � � � 21/1989) 

� � ! � � %� �   �  � � / � � (  � �  � � � � ! � � � � � !  , !  � %�  � � � � � � � $� � �  !  +� � � � � �� ) !  
� ! , � � � � $ � ! +� � !  � , � ! �  1000 V (,,
 "  &� � � �  " � � % 
 9 � +” � � � � 4/1974 �  13/1978 �  
,,
 "  &� � � �  " � � % 
 � +” � � � � 61/1995)  

� � ! � � %� �   �  � � / � � (  � �  � � � � ! � � � � � !  , !  � %�  � � � � � � � $� � �  !  +� � � � � �� ) !  
� ! , � � � � $ � ! +� � !  10 kV , !  � ! �  +� �  � ! +� � � �  20 kV (''
 "  &� � � �  " � � % 
 9 � +'' � � � � 
10/1979) 

� � ! � � %� �   �  � � / � � (  � �  � � � � ! � � � � � !  , !  � , � � ' � ) !  � %�  � � � � � � � $� � �  � /  
+� � � � � �� ) !  � ! , � � � � $ � ! +� � !  � , � ! �  1000 V (,,
 "  &� � � �  " � � % 
 � +” � � � � 61/1995) 

� � ! � � %� �   �  � � / � � (  � �  � � � � ! � � � � � !  , !  � , $� ! � ) �  � ! � , � � � � /  
� %�  � � � � � � � $� � �  � /  � � � � � !  � ! , � � � � $ � ! +� � !  � �  1 kV � �  400 kV (,,
 "  &� � � �  " � � % 

 9 � +” � � � � 65/1988 �  ,,
 "  &� � � �  " � � % 
 � +” � � � � 18/1992) 

� � ! � � %� �   �  � ! ( � � �  �  � � %� � � � !  � � � � ! � ! ) !  � � � � %!  (,,
 "  &� � � �  " � � % 
 : � ” � � � � 
24/2006) 

� � ! � � %� �   �  � � / � � (  � �  � � � � ! � � � � � !  , !  , ! 2 � � � �  � %�  � � � � � � � $� � �  � /  
+� � � � � �� ) !  � �  +� � � ! +� � !  (,,
 "  &� � � �  " � � % 
 9 � +” � � � � 7/1971 �  44/1976) 

� � ! � � %� �   �  � � / � � (  � �  � � � � ! � � � � � !  , !  , ! 2 � � � �  � � �  � � ! +� � �  � /  � � � - !  �  
+� � +! � ! �� " � /  � � ! � � 0 � � � ! � � � �  � /  � � ! � � #!  (,,
 "  &� � � �  " � � % 
 9 � +” � � � � 13/1978 �  
''
 "  &� � � �  " � � % 
 � +'' � � � � 37/1995) 
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� � ! � � %� �   �  � � / � � (  � �  � � � � ! � � � � � !  , !  � %�  � � � ( � �  � � � � ! %! #� ��  � � �  � $ � ! +� � !  
(,,
 "  &� � � �  " � � % 
 9 � +” � � � � 53/1988 �  54/1988 �  ''
 "  &� � � �  " � � % 
 � +'' � � � � 28/1995) 

� � ! � � %� �   �  � � / � � (  � �  � � � � ! � � � � � !  , !  � , $� ! � ) �  � � � � ) � � ! +� � �  � /  
� ! � , � � � � /  � � � � � !  � ! � � � � � � " � �   ! � %� � �  � �  � � � +� �  (,,
 "  &� � � �  " � � % 
 � +” � � � � 
20/1992) 

� � ! � � %� �   �  � � / � � (  � �  � � � � ! � � � � � !  , !  � , $� ! � ) �  � � �  � � ! +� � �  � /  � ! � , � � � � /  
� � � � � !  (,,
 "  &� � � �  " � � % 
 9 � +” � � � � 6/1992) 

 

 

 


