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0�� 12� �� ���� ���� ����" !� 	2���	234���� �� 	�� 
���� ���2��� �� �	 ���5� ���.

0�� 12� �� ������ 7�� &.��#$ �8��) �7���9� 
��9#:$ �	�� �8��(�� �� �;�< ���4� !� 4�	�� 

7=�> 
�:�� 
)�.  

	� 0�� �? 0�� 12� �� ���� �	2� @�� 	��, ���A�:�.  
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   ���? �� !� �?%�< B�C�� 
 �� ���� *+, "� -D,�#D,

  ����? ���� �%���
 E� "� F��3�)� �� �G<��

	2���	 �� 
�%�H�



 	�� 
�� ���� ��  �#� 1�2��) J�)� ������? ���� �%��� K%	(

E� &�4H� ��� 1�2�� �� ���� �� J�)� K%	 �%��� ���� ����? �G<�� 	� ���" B�C�� 
���7:� %� �� !� �A��9� 
)�. �8� ����? !� !#�)% 
�%�H� �%��� �2� �� ���� "� 12� 

���%�H� % �8� !� !#�)% 	2���	 �%��� �2� "� 12� 	2���	 
)�.  

!� ���%�H� !� ��� �%��� ���� ����? F��3�)� �� �2� Transition Resistor �� ���28. 

�� ������ 12� 	2���	 ���� 	� �9���� �	2� F��3�)� 	��, �� ���8.

!HDM  J�)� �� ��� ����? ���� �%��� K%	

 ������)�	
(  ����

 �������(Reactor Type)  �����(Resistor Type) 



 	�� 
�� ���� ��  �#� 1�2��)�� ���5� �7���9� J�)� �� (

 "� 
)� N	�D$ !� 
)� !=�	� -��, ���� �� 1�2�� ��� 7�� �A�� ��� &�4H� E� :

1-  Q��2) 	2�9#)(Selector Switch)

2-  	2�9#) ��–  Q��2) ��	2���(Tap Selector + Diverter Switch)  Q��2) ��	2��� 	�C�<� !� ��

!HDM  J�)� �� ����� ���5� �7���9�

 Q��2) ��	2���  Q��2) 	2�9#)



Diverter switch:

Switching device used in 

conjunction with a tap selector to 

carry, make or break currents in 

circuits which have already been 

selected

+

Tap selector:

Device designed to carry, but not 

to make or break, current, used in 

conjunction with a diverter switch 

to select tap connections

Examples: VACUTAP ® VRC, 

OILTAP ® M

Selector switch:

Switching device capable of 

making, carrying and 

breaking current, combining 

the duties of a tap selector 

and a diverter switch

Examples: VACUTAP® VV, 

OILTAP® V



 	2�9#) �� 12� "� ���� �� + Q��2) ��	2���



 	2�9#) �� 12� "� ���� �� + Q��2) ��	2���



Motor Drive Unit

Tap Selector

Diverter Switch 

 	2�9#) �� 12� "� ���� �� + Q��2) ��	2���



MCa MSCa TCa1 TCb1 MSCb MCb

MC = Main Contact

MSC = Main Switching Contact

TC = Transition Contacts

a = Diverter Switch Side a

b = Diverter Switch Side b

 Q��2) ��	2��� ��9#:$
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MCa MSCa TCa1 TCb1 MSCb MCb

 Q��2) ��	2��� ��9#:$



MCa MSCa TCa1 TCb1 MSCb MCb

 Q��2) ��	2��� ��9#:$
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MCa MSCa TCa1 TCb1 MSCb MCb

 Q��2) ��	2��� ��9#:$



Ic

MCa MSCa TCa1 TCb1 MSCb MCb

 Q��2) ��	2��� ��9#:$



MCa MSCa TCa1 TCb1 MSCb MCb

 Q��2) ��	2��� ��9#:$



MCa MSCa TCa1 TCb1 MSCb MCb

 Q��2) ��	2��� ��9#:$



MCa MSCa TCa1 TCb1 MSCb MCb

 Q��2) ��	2��� ��9#:$
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MCa MSCa TCa1 TCb1 MSCb MCb

 Q��2) ��	2��� ��9#:$



 Q��2) 	2�9#) 12� "� ���� ��



 Q��2) 	2�9#) 12� "� ���� �� ��9#:$



Motor drive unit 

On-load tap changer

Switching element

Time in second 

 Q��2) 	2�9#) ��9#:$



b

a

transition contact a1

transition contact b1

main switching contact a/b

 Q��2) 	2�9#) ��9#:$



 Q��2) 	2�9#) ��9#:$



 Q��2) 	2�9#) ��9#:$



 Q��2) 	2�9#) ��9#:$



 Q��2) 	2�9#) ��9#:$



Ib/2

Ib/2

Ic

 Q��2) 	2�9#) ��9#:$



 	�� 
�� ���� ��  �#� 1�2��) J�)� ���� ���5� ���" 	� ����? *+, T���(

E� &�4H� ��� �A�� ��� 1�2�� �� ���� �� J�)� �+��� 
)� !� ����? 
����� �� �� 
���� 	� �� *+, �2G�� % ����� !,�? ��9��. 

�8� ����? 
����� �� 	� 0�> ���5� �� 	� 0.%	 "� �A��9� ��? ��2� �� ���� "� 12� 	��.% % 
�8� 	� UV< "� �A��9� ��? ��2� �� ���� "� 12� V< ���2< �2�.  

!HDM  J�)� �� �������? *+, T���

�� ����

�� (Vacuum Type) �����(Oil Type) 



 	�� 
�� ���� ��  �#� 1�2��) J�)� ���� ���5� ���" 	� ����? *+, T���(

0.%	 	� ��" Q��2)

(OILTAP®)

insulation
cooling lubrication

arc 

quenching

V< 	� ��" Q��2)

(VACUTAP®)

insulation
cooling

lubrication
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�� ���� ��  �#� 1�2��) J�)� ���� ���5� ���" 	� ����? *+, T���(



) �(�� &�) 	� ��� % &�'�� �(�� &�) ��8 	��, -��F	��



 ��8 	��, -�� ��� % &�'�� �(�� &�) @#W� �(�� &�) 	�)�� �(



��� % &�'�� �(�� &�) 1�2��

Linear 

(Without Change Over Selector) Reversing Change Over Selector Coarse Change Over Selector
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 �X�Y�Tie-In Resistor

	� 0�� 
 �> -�4���� &�) �(�� 
�2�)Z28	 	%��� 
)� % �� J�)� 

-�4���� 
:4, �� 	��	�� 	� [��M� 
�2< 0��Y� �� �2�. 



 �X�Y�Tie-In Resistor

	� 0�� 
 �> -�4���� &�) �(�� �2�)Z28	 	%��� 

)� % �� J�)� -�4���� 
:4, �� 	��	�� 	� 

[��M� �2< 0��Y� �� �2�. 0��Y� 0�� �4����- �� 
E:� �"�< �� \�%7� �� 
:4, �� ]#�^� 

!D)��� �2G��. 
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 �X�Y�Tie-In Resistor

	� !���� ����" !� 
����� �� change-over selector 
"�� _
)� [V�<� -�4���� 0�� B������ -�� !� &�) ��(� &�'�� 

��� % % B������ -C�� !� &�) �(�� �#;� �2?% ���2< ���
 
!� !� �� ��� % ����"�� (Recovery Voltage) �� ���28.

����" !� 
����� �� change-over selector "�� _
)� 
����? ��"�< ���� "� �"�< �� \�%7� �� &�) �(�� �� %���	 

% �� �� 0��" ���� *+, �2� !� !� �� ����? *+, (Breaking

Current) !�38 �2G��.  



 �X�Y�Tie-In Resistor

��� % ����"�� % ����? *+, @$�� "%�� �!�#^ 
%	 change-over selector �� 
�2�.  

\�	 "��� ����? *+, % ��� % ����"�� 	� 
-9� -��H� ��� �<�� �� ���� �� �G�� 
F��� F�� 
)�.  



 �X�Y�Tie-In Resistor

F�	 -> : �� [�� `��� J��)� ��� % �� %	 
change-over selector "� Tie-In Resistor 

F��3�)� �� �2�. 

!� �M�< B�C�� ����� F�� T)2� Tie-In

Resistor_ ��� % ����"�� �� %	 �������� 
change-over selector `��� !�X�� 	� � �> 

!� ����? *+, `��7X� �����.  
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�� [�� `��� N�3#� % J��)� 9���9 �� �� 
%	 Tie-In Resistor "� Potential

Switch F��3�)� �� �2�.

0�� Q��2) F	�2:� "�� 
)� % THX ����" �! 
change-over switch -:$ ��9�� % 

tie-in resistor �	 �	�% 	��� �� ���.   
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 �X�Y�Potential Switch



Tie-in resistor (and potential

switch) mounted on a cylinder

under the tap selector (OLTC

type M/RM/VRC/VRE),

Tie-in resistor (and potential

switch) mounted on a cylinder

under the pre-selector (OLTC

type R/VRD/VRF),

Tie-in resistor mounted laterally

(OLTC type V/VV)

Tie-in resistor mounted on a separate plate,

located in a free space in the transformer

tank

  aC� -��Tie-In Resistor



OILTAP R I 2002

Insulation to ground

Diverter switch, transition 

resistor

Tap selector

Change-over selector

Connection terminals

for tap windings

Tie-in resistorsPotential switch

Connection leads

Connection for the 

protective device RS2001



���� �� b	�



���� �� b	�

B�C�� Q : �%	% 0.%	 !�3C� F�� "� ��#�X 
0.%	 !� -<�� !'3�� ��	2��� )	� N	2; 
�2?% ��#�X 0.%	(

B�C�� S : 
�? c	�< ���� 0.%	 "� ����� 
��	2��� )	� N	2; �2?% ��#�X _0.%	 0.%	 

c	�< F�� �	�% ��#�X �2G��(

B�C�� R : 
�? B�C�� �� ���� "� d��M 
! 	 RS !� 	2��%�4�� 0.%	 �� ����  

B�C�� E2 : !� -<�� !'3�� e���� F�	 �	�� 
% 
�? 	�G3:� ���� 0.%	 	� ��	2��� % 

�7^� F��3�)� �2G��. 



���� �� b	�

B�C�� S : 
�? c	�< ���� 0.%	 "� ����� ��	2��� )	� N	2; �2?% ��#�X _0.%	 0.%	 
c	�< F�� �	�% ��#�X �2G��(



���� �� b	�

E2 : 	� ���" -:> % -H� % �� 0.%	 ��" _	2���	234���� B�C�� E2 )!� !� -<�� �7^� e���� F�	 �	�� (% Q  
)!� !� -<�� ��	2��� �� ����( F�	 �	�� !� ��8�9� -C�� ��2G�� �� !'3�� ��	2��� % �7^� e���� �� �A��9� 

&� 	�GX �����.  



 ���� �� b	�)0.%	 ��#�X �>�% !� B�C��(

Q S



���� �� b	�

R : ! 	 RS2001 !� 	� N	2; c%�< ���� 0.%	 "� -<�� ��	2��� !� !'3�� 0.%	 �� ���� -:$ _��9�� 
!� �?%�< R 	� b	� �� ���� -C�� �� �2�. 



���� �� ��f�3> �� ��: �

&8��X���! 	 RS2001 )! 	 �24��?( ! 	 	�GX 09� 



��� �� ��f�3> �� ��: � ��9#:$�

! 	 	�GX 09� �� &8��X���

! 	 RS2001



���� �� ��f�3> �� ��: �

Spark Gap Non-Linear Resistor



	�� 
�� ���� �� �9���9 � N�C^G�

����? ���� (Rated Through Current - Iu)  

       �W���> �����? !� �� ���� �� ���2� !� N	2; !�)2�� 	2D$ ��� !� ���� ����� �� �W���> ����? 	2D$ "� �	2���	234��� 
����.  

�W���> ����? ���� (Maximum Rated Through Current - Ium)  

       �W���> �����? !� �� ���� J�)� �� �>��M F�� % ���� 
4� �� �� J�)� �� ����� �� �2�. 

  ��� % !#� ����  (Rated Step Voltage- Ui)

       ��� % 0�� �� �� ��	%��� ���� 
)�. ��� % !#� 09:� 
)� 	� ��:� B2M &�) �(�� 
��g ���� % �� 0�� !� ����5 ��� % 
	� !���� 0���G�� [V�<� ��� % 0�� �� �� 	� b�^��� �� ���� �� �'� 	��, �� ���8.  

 �W���> ��� % !#� ����  (Maximum Rated Step Voltage- Uim)

      �W���> ��� % !#� "��� 0�� �� �� 	%��� �� ����



	�� 
�� ���� �� �9���9 � N�C^G�


�X�f !#� ���� (Rated Step Capacity- PStN)

        

      
�X�f !#� ���� �� ���� "� b�h#;�> ����? ���� % ��� % !#� ���� 
)�� �� ��� :

	� -9� ��" F�%��� ��9#:$ "��� ��	2��� 
Q��2) ��G� F��� F�� 
)�.  

F���G� �� �2� !� \�	 "��� 	�� !� �W���> 
����? ���� % �W���> ��� % !#� ���� �%��� �� 

�2� :



	�� 
�� ���� �� �9���9 � N�C^G�

!�2:� �Y,�% 
�X�f !#� ���� (Rated Step Capacity- PStN)

        



���� �� !� i2��� ����� ������	��

�� ���� % N�H#Y�� �� 	� \�	 ����� �;�< 	�� ���9�� !� ���� �:�> 
��$	 �2�. 



 ���� �� !� i2��� ����� ������	��)��)��) dM��� j2C^� �>��M ��(

�� ���� % N�H#Y�� �� 	� \�	 ����� �;�< 	�� ���9�� !� ���� �:�> 
��$	 �2�. 



 d��+� ���� �� ��9#:$ N���7 � -,��>IEC60214-1

�:$ 
����� (Contact life) :50.000 ��9#:$ 	� �W���> ����? ���� % ��� % !#� !M2���. \���� 0�� 
4� ��� 0�:h� #:$��9 
�� ���� 	� ����Y� ��9#:$ j�< �%�� "��� !� m�2Y� 
����� �� �	2� F��3�)� 	��, �� ���8.  

!X�n� 	�� ��,2� (Temporary Overload) :   	� 1.2 ����� �W���> ����? _���� 
4� `��7X� ��� ���� �� %	 
����� ���� �! 
����? !�)2�� "� �� �� 	2D$ ��9�� ����� �2� % `��7X� ��� 
D4� !� 0.%	 ���D� "� 20 !?	� ��G�� ����. !� F%V$ 
4� 
�X�f 

*+, 7�� ���� 40 	�� 	� %� ����� �W���> ����? ���� % 	� ��� % !#� !M2��� ����� �2�.  

-:�� ����? B�C�� F��2� (Short-Circuit Current Strength) : 	� 0�� 
4� !:� 
����� ���� !� ����? !� N	2; 
!�)2�� "� �� �� 	2D$ �� ��� ���� �� ����? 10 ����� �W���> ����? ���� �� E�� !� %� 2.5 ����� 	��H� �g2� ����? B�C�� F��2� ���� 

!� N�� -,�> 2 !���g % 	� 3 	�� `���"� ��2�.  

-:�� �H��$ (Dielectric Strength) : �� 2� F���� 	2���	234���� &� 
� 2q4� b�^��� �� ���� �� -:�� �H��$ )���a �	 �� 
F��$ �	�� % &� ���� -:�� �H��$ NZ�C�� �	 0���� ���:�.  
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�:$ �9���9� (Mechanical Life) : 
4� -:�� 500.000 ���5� �� �%�� 	2D$ ����? ���� ����� �2�. ��� ����� 0�� 
4� �� 
���� ���� �� 0.%	 �� �2� % �� 	� �7^� �� "� 0.%	 	��, F��� �2�. 	� B%�? ��" ��7�� ��9#:$ �� ���� 	� T���� ]#�^� ��	 
��G� F��� F�� 
)�.



F��3�)� �	2� �� �2 2�9� ���)

B2?�� UV<  -��, m�2Y�

�Y�  "� 300 �� 600 	�7� ��9#:$ !� ��>�	 % 	� 0���:� ���" -��, m�2Y� 

)�

&�4�) 
f�3> !#�

�� ���� �� �	 	� ����� !X�n� ��� % �� !9D� ���� "� Q�2) ��" % <���	2 
!H$�; 
'X��� �� ���.  
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&�4�) !�X�G�� B���� !,�?(Advanced Arc Control System)

0�� &�4�) !,�? �	 !� N	2; !���� K2��< ��9�� �� 0���:� �g� �3�� �	 �� %	 

����� �� UV< !���� ����

additional energy accumulator The kinetic energy output suddenly by the main spring accumulator is stored in the additional spring 

and transferred with a time delay to the diverter switch insert. This allows the opening and closing speeds of the vacuum 

interrupters and auxiliary switches to be selectively controlled, ensuring reliable arc extinguishing under all conditions.
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&�4�) ��AG�� "� "�8 B�YX (Active Gas Inhibition System – AGIS ) 	� change-over selector


����� �� 	��4� *��) "� �A��9� ��? �� ��2� % 	� !���� "�8 	��4� ��:�  �� 2� �� �2� 

Up to 90% less gas in the 

insulating liquid
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��9�� F��3�)� "� 0.%	 �� �294#�) % ��)�
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��9�� F��3�)� "� 0.%	 �� �294#�) % ��)�
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