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�����!���

��

���

787=;3��6��F�
6
G

=@=3S7E83�F��	G @T8@Z347E83�F��	G 795:>53�F��G I:@I:S3595I743�������F��
�G

I:>@83�F���G
��	 ��
�

����

���

�����!���
LK���� �

�����

CD>=;3�F�
��GA>9>I:3�����F��G �����

S797S>23���F	��G

A7?:7I:>47���F��G

rsrt�uvwMxy�zO{ 2735E27S3�F
��G

S72>=:47;3�F�G 27I:;3���F�
G575:E747��6��F����G2787A3CD>�F��
G 27I:;3�F�
G2HEH7�F��G

3\783�F���G I:>487�F���G

|_̀o�d�gfpq�ij |}~k��d��p���ij b||�d�hnf�ij_̀
ac��d�mqff�ij

���������






�� ���
 �����
��

2@I;7�:>53�F��
G

��������

87?:I:7�F�G ��


����

���
������		

�
�

�
 

�	��	�
������� �

���



��

�
�	 ���

���� �	

��� ���	

�	

��� ���	

����

� 
�	


���� � � ����

�



�� ���

� �
�

� ������ ���

� ��

��� ���
�	���

��� � 
� 	���
� ��

�� �	
 ������ ���

��� ��� 	�
� ���

� ��

�
� 	�

�
	�
 ���

�	�

	�


� ��

�� 
����


	

��

���	

��
�� ����
� ���
���	 � 	�

� �

�

����

�	

�
	�

����
���� ����

�� �




� �
�
��

��
�

	�



	
	�� ���

���� 
	

�			
�
�


��	
����

		
 �	�
�
�

� 	�
���	���	 ��




�	�

	�	���

�	 ��

��� 		� �

� ��� �	�

�� 
���

���
�� �����


�	����

�	


��

�
�
����� ����	
�

�

���

��

��� �



����
	

���� �

������ �	 �

���� �
	��
�����

�

��

		� � ���� �������

	


	�������


 �
�
	� �	

� 
��




����
 	

� 	�	�
��� �


�	�

����� ���� �	
	�

���������
��	



�	�

��
	�

���
��
������� ���

���
�
�	�� ����	���
� ����

� ���� ��	� 	
��	���

��	
�


�
�
�	

��

�
	 �� �	���


����
�

		� �������� ��	
� ���� ����� ��������� ���� ��

�




� 
���


�

		�

�



��

�	�	

���	�

���
�	��

	�

��	� �	��

����� ���

���

	

�
�


���
�


�

����

�� 
 �� �

�	��

��

	 ��
	���� 
�

� ����

���

���	

�����

�
�

�	�

�����		�

	��� �	�
�� 	�
 ��
	

�	��	��

�
	

	
�����



���
��

��

�����
 �
�
��	��	

�������

��
���� ��

�����
���� 	
�	�� 		�

� 	���
�����

����� ����� 
	
		


���

		� ������� 
�� 			

�
� ������ 
� ��� �
	
��� �	��

	
��

��� ��
�
� ��

��
		�

�	�		�

������
�����

����������

�����

����

��


��
���

��


���

���

		


���
�
�


����

� ����

��


	���

		
 �	�
���
 �������


���
			

�� 

�����

����	����	 		

���

���

	���	� ������

	�

�
�	�
�	

��
�
		


��

		



�
 ����


��
	
	�

��


����
�������� �

�
��

�
�	
��� ��

���
����

��

�
 �
�� �	�

�

�	�
� ���

��������

���

��
���

�
�

��

��� ������
��
�

��
 � ���		 ���	
�����������

			

���

 ���				

		�		


	�
����

�� �
����

�


	� ����	�
� ��������� ��� �


		�
� ����

�����
			

		�
		�

����

��������
������ �

������	

���
		�

����

��

����		�

	�

��

�

���

��

��


�
����

��������


�

�	����

��� ��� ���

��
	
��

���

��� ���

��������

		�

�
�

��


	�

�����
����� ���

����������
������� �����!� 

�

� ���	

�
	
 ����	�

��

� 
	 ���

� �	�


� ��



�

���
�

��	

��

			 			

���� ����� �������

�����������

"#"$%&'$(#�&")'*"
+�(,-�-"."#/0*",

%�+"&.'$"
)"/&)'(,�+%(%"�"

#"$%&/+1+%"*
�234353������6� 787975:;

343�598�	
<<<�=5>�?@A�=>


�	�
	 �
�
 ��


������
�����

�����������
�����

�	�

�	�����

�� �������	

��	

		�
�

��������

	�	�
�	�

� ��	� ���������
�����������

��	��

B������
�����

CD>;8E47F��G

����

2EH7���	�
�F�G
I:@23��6	�F��J����G

������

��	





��� ���

����������

������� ���
���� ��

�����K


�	�
	 �
�
 ��


 ��������L
		� �
�
 		


�
�		

 �����
���

�



��
����� 	����

����� 	����

��
���� ���� ��	��� 	�

�
� �� ��


��	�

���

 ��������
���

	��
������ ��



���	��	��
��������

��	�
����



��� ����� �	�	�� �


���
� 	�

���	�

�
�
����

		�



�	
���


�	
������

		� ��	 ����
�	� ���� ��� ���

MNMOPQ
��� ������R�����
�	��� �
�� ��
 I38S793�F���
G I:>4;7?:7E83�F�
��G

�
��

�


 ��R����

����

�
�



�

������������������
	��������

!�������
I@8@AI:>93�F���G �
 


��
�� 		�		


����� ���
����� ���

T7835�57C=

�	�

�������

��R�������

��� ���6	

 �����������R����
������

� ��	�

������� �

���



	

���



	
� 
�	�� ��	�

��� ����
	
	


�������
������

R����������
I�U�VW��6���VW���6��

�VW���6���VW		�6��
�VW

�6���VW���6��

�VW���6���X���6���
 E5����@497=> FI�G  87S?:����LY�;78 �TE3ZA>S9����LY�;78

	 	��
��

�L����

	��

� ���	

�����������
����� �
���
��� �	
	 ��	

���

��

���������
��[������ ��������

��������
	�S>S5I87�F	��G �������

	
��� �	
� ��


�����������

�!���
�����������L��������

		
 		�� �		�
��	������

	�� ��
����
�� ���	�

	�	�
9538A3SC3�F��G;>C3�F	�G S7I87�F
��GS7I87��6	�F	���G4EI:87�F�G

I754>93���	�F���	G 47I:7A3��6	�F��G������
A>5937?:747�	��F
�G A>5937?:747���F	
�
G

A7=7S76�4>T78C>�F����
G

5I:7497�F���G 5:E7I:>;3�F��
G
7I7;8>97�F��GI3S9835:7�F�G

?:397I:>;3�F��G 7I:74T747T3�F��G

95724783�F	�G 87?:7�F��G 83?>E47�F�G47H7SE8���	�
�F��G
475I7CE87�F���G

47853�F��G I7D2>=3�F�G

9I32E43�92@�F�
G

T;>C3�F��
G
I7A787�F		�	G C783743�F���G 47853�:>53�	�F��	G

��������4@Z@97���F��G 7I:745@\>43�F�G I:7C@83��6	�F
�G 7;7S3�:>53�F���G 7897S7�F���G S78@;7S3�F����GI7]>935�:>5>23 �F
	GI:7C@83�
�F���G 59@83���F	��
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57=E87A@�F���G

���
O74C@�F
G 2@?:@8A7�F�G

� ���	

�� �	�
CD>=;3�F���
G

���
A75:7;>87��6�6��F����

G

5:7@83�F����G

N;>5:>93�F����GA4>97�F�G

A>9>I:3�����F��G
785>2E43�F��G 9234353�F����G

2EI35?3I:>�F
��G27I:;3�F��G 27I:;3���F��G

���
���

��

_̀abc�d�efgh�ij _̀akl�d�mhnn�ij _̀aco�d�n�ij _̀aki�d�pnn�ij bqq�d�n�ijqrskt�d�uvnw�ijq_̀x�d�hwve�ij x̀_�d� eenu�ij

�����!���
�����!���

2787A3CD>�F
��G

yzy{�T|}}~��}R�

���

�
�	���	� 475I7CE87�F���G I:>4>CE47���F��G
2@I;7�:>53�F���G

87?:I:7�F
G ���


���������������

���

�� ��������
����	�� �

��


�����

���� ���

���� ��

��� ����

��

��� ����

����

���� ���������

� ����

��
 � � �����

�



�� ���

� �
�

�� ������� ���

� ��

��	 ���
�
���

��� � �� ����
� ��

�� ��
 
����� ���

��� ��
 ��
� �
�

� ��

� �
� ��

�
��� ���

���

��

�� ��

�� ���



�

�

�
�

����
 ����
� ���
��� � ��

� �

�

������

��

����

��
�
��

 ��



�� �����
� �
�
��

�

�

��



�
�

 ���

��

 
�

�����

����


��
��
�

��� ������
�

� �

�
����
��� �

��

����
�
��
��



 ��

�� ��
 �

� ��� ���

�
 �
��

�
�
�� �

��

���
��

���

��


���
���
� 

���

�


�
��

���




 ��


�������


���� �

������ 
 �

����
�
���
����



�


�

��� � ��
�
 ��
�����

��

�
	�
����

��
� �
����� ��

� �
	

�

����
 �

� �
�	
��
 ��

���

����
 ����

���
	������
������

���


�
�
	

��������� ��

��
��

��� ��
�
��� ���

� ��
� �
 ��������



��

��

��
�

���

��� �� ������

������
�

��� ��������� ���

�� �
� 

�
� 
�
��
��
� 



��

��

� ����

��
����

��

����

����	

�


�����

��

���� ��


	

������ ����

�
	
��

���


���
�

���

�����

�� 
 �
 �

�
�

��

� �	
�
	��� 
	

� ��
�

���

����

��
��

�


��


�
������

�

�
 ���
�
 ��� ����

����
�

���



������



�����

��

� � ����
�


��� �
� �
��
�
������

�������

��


��
�����
����
��� ��


����	
�
���

����� ����	� ��
��


�	��


��� �������� ��� ���


�� 
����� ��� ��
 ���
�
� ����


��

����

�
�
�
�

��

�
�

��

��
���

�����
	

������
�����

������	����

�����

�
�

���

�
����

���

�



��

���

��


���� ����

�

 �

 �



� 
	��

����



��

��� �������� �����������

��
���

�� 

�����

���������� ���
�



��


�

��
�
 ��������

��



����
��


����
���

���
���

���� ��
�

�
���
�

���

���
�������� �

�����

����
���

��
 �

���
��
��


��
�
 �
�
 ��

���


���
� ���

��������

��
�

��
���

��


���

��� ������
�
��

��� � 
���� 
���
�����������

���


�


 
������

�����


��
� ��


��
� ��
� ����

��

�� ��
� ���
� ���������	� �� �
�

���
� ��
�

�
���
��


��

���


��

������	�
�
���� �

�������

������
����

��

	�����


��

��

��











�
�
�
����

�	������

���

����
�

� ����� ���


�
���

�

��� 
��

��������

��


��

��


�
	

�����
����� ���

��
�������
������� �����!� 




� 
���


��� �
����

���

� �� ���

� 
���

� 
���

� 
���

�
��


���


�

�����
��� ���

���� ����� �������

�
�����	����

"#"$%&'$(#�&")'*"
+�(,-�-"."#/0*",

%�+"&.'$"
)"/&)'(,�+%(%"�"

#"$%&/+1+%"*
�234353�
�
��6� 787975:;

343�598��
<<<�=5>�?@A�=>


����� �
�� ����
�� ���
�����

������
�����

����	������

�

�� ��������
���

� 
���



������	�

�



�

�

� �
�	 ���������
����	������

�
���

B������
�����

CD>;8E47F�
G

����	

2EH7�����
�F�G
I:@23��6��F�
J����G

����	�

�
��

��

787=;3��6��F�
6�G
��� ���

��� ���

����������

������� �

��� ��
� ��������K


����� �
�� ���

 ��������L
��� �
�
 �



�
��


 �����
���

��


����
��� �
���

�
��� �
���

��� =@=3M7E83�F���G @N8@O347E83�F���G������ ���� ��
�	� ��

���
 �	 ��

�
��

��
�	

��

 �������

���

�����
������ ��


�

��

��

 �


��������

	���������

 ��
�
�
���
 ����

� ���
 ��
������� 
���
�
� �
��� �
�
��� ���

��

� ��

��
��
����

����
��


�
���
��
�
���
�����

��� ��
� ����
��� ������ ��� ���


�
�

PQPRST
��� ���	��U�����
����� �
�� ��


795:>53�F��G
I38M793�F���
G I:>4;7?:7E83�F����G

�
��

���� ��U����

��
����
�
��
�

�����	�����	������
�������	�

!�������
I@8@AI:>93�F��
G �� �

����� ������

����� ���
����� ���

N7835�57C=

���

�������
����	�� �

��� �
���
�� ��
�	

��U�����	�
��
�	 I:>89;353�F��G

��� ���6�

 �����

��� ����
� ���� 
�
���

�
��

���

����������

������� �

������U��	�
������

� �
�	

������� �

����

�


��

�

� �

�	� ���	

�
��� ����

������
�������

LK�	�� �
�	����

U�����	����
I�V�WX�
6


WX��
6




WX���6


WX��
6



WX


6


WX�

6




WX�

6


Y�

6



 E5����@497=> FI�G  87M?:����LZ�;78 �NE3OA>M9����LZ�;78

� ��
��
��� 
����

�

�������

�L����

���

�
���
�
���

� 
���

���������


����� ���� ������
 ��
��� ���
 
�

� �
�	

� �
�	

��

��[������ 	�������

���
������

	�������

���
� ����


���M>M5I87�F��
G �������
������ ���� 
�

����������


�!���
	����������L	�������

��
 ��� �����
����	���

��� ��
����
�� �����

��

�


3\783�F
��G

9538A3MC3�F��G;>C3�F��G M7I87�F���GM7I87��6��F����G4EI:87�F�G

I754>93�����F����G 47I:7A3��6��F��G C78?:3�F� �G I:>487�F
��G������
A>5937?:747����F

G A>5937?:747���F�
��G

A7=7M76�4>N78C>�F�
��
G

575:E747��6��F�
��GM797M>23�
�F���G D@93�F��G5E8>23�F���G 2HEH7�F��G ;7M3��F���G I;3 8347�F���G M72>=:47;3�F�G
5I:7497�F���G 5:E7I:>;3�F���G

I:@I:M3595I743�����
�F��
�G

A7?:7I:>47�����F��G 7I7;8 >97�F��GI3M9835:7�F�G
?:397I:>;3�F��G 7I:74N747N3�F��G7I:74C727�F�
G

95724783�F��G 87?:7�F��G 83?>E47�F�G

I:>@83�F���G
47853�F��G I7D2>=3�F�G

9I32E43�92@�F�
G

N;>C3�F���G A7H3>93�F���
G 57I7E87�F��G =:>23�F��G =:>8>� F���G H3@87�F����G
I7A787�F����G C783743�F�
�G 47853�:>53���F���G

��������4@O@97���F�
G 7I:745@\>43�F�G 2735E27M3�F��
G ?:789743�F���G \@M7�F�
��G I:7C@83��6��F
�G 7;7M3�:>53�F���G 7 897M7�F���GA>M>5@��F���G M78@;7M3�F
���GI7]>935�:>5>23�F
�GI:7C@83�
�F���G 59@83���F�
�
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�����!���
�����!���

2787A3CD>�F	��G

z{z|�T}~~���~��
2@I;7�:>53�F
��G

47H7ME8���
���F��G 87?:I:7�F	G ���	

����
�������� ��



���

�� ��������
����
�� �

���

�����

���� ���

���� ���

����	�

���

����	�

����

��	� ������	�
	

� 
���


� ����

��� � � �����

�



�� ���

� �
�

�� ������� ���

� ��

���	 ����
��
��

���� � �� ����
� ��

�� ��
 �������� ����

���� �
� ���
� ����

� ��

� ������ �
� ��

����� ���

���

��


� �
�
��� �����


�

���

���

����� ���� �
� ��

���
 �� ���

� �

�

������

���

���


����
���� ����

�� ��

�

�� ��

���

���
�

��

���
��� ���

���� ��

���� �
������

����
����

����� ���� ���
�

� �

���
���
 ���

���

����
������

�� ��

��� ��� �
��� ��� ���

�� �
����

���
�� �����

���
����

�
�

��

����
����
 
��

����

�����


��

��� ���

����
�

�
�� ���

�����
 �
 ��

���� �
��
���
���
�
�

�

��

��� � �
��� �
������

��

�	������



 �

���� ���

� ���
��

����� �

� �����
��
 ��


���

����� ���� ��
��

�������������
�

���
�

��
��

���������� ���

������

��� ���������� ����

� ���� ���
 ���
����

��

��

���
���

��

��� �� �
����

��

�

��� �������� ���
� ���� 

�
� �������
� ���� 



��

���

� 

��

�
�

���

�
�

��

����

�����

���
����


�

����� ���	

������ ����

��	
��

����

���
���

��

���

��� 
 ��
 ��

����

��

� ���
�
	��� 
�

� ���


���

����

�����

���

��


��������

����� ���
�� ��� ����

�����

���

��

����

��
�������

��

� � ��������

��� �
 ���

���� �����

	������

��
���� �����
����
���� ���
�	 ���

������

����

����� ����� ��
���

������

��� �
����
� 
��
 ��


���� ������� �� ��� �
�
��� ����

���

����

���




��

����
��

��
��


�
����	

���	��
�����

��	��������

���	�

���

���

������

���

���

��

���

���
 ���

��� �
� ���
����

���


� ����

�
�

����

����� ���� ����� 
���������

���
���

�� �
�����

�������� ���
���

���

������ ������

��

���
�
�

���

���

���
���


� ���



��
�
���

���

�����
���� ���� �

����

�
��
��� ���

���������


������ ���� ���
��

���
� ����

���	����

��

��
���

���

��

��� ����	�
����

��� � ����� ����
�����	�����

���

���
� �������

�����


����

��� ���� ���


�


��
 ���� ����
� ����������� ��
 ���

���
� ���


�����
���

���
��


�
��

��	�����
����� �

��	����

��
���
��	�

���

�������

��

�





�
�

��

���

���
���
�

�����	��

���

�������

��� ���� �����

����
���

���

��� ����

��	�����

���

�
�
���

��

�����
��	�� ���

��������	�
���	��� �����!� ���

� ����

����� ���� ���

��

� 
� ���

� ����

�

�

���

��

�����
��� ���

���	 ����� �	�����


���������

"#"$%&'$(#�&")'*"
+�(,-�-"."#/0*",

%�+"&.'$"
)"/&)'(,�+%(%"�"

#"$%&/+1+%"*
�234353������6� 787975:;

343�598��
<<<�=5>�?@A�=>

����

 ���
 �

���
 �

����



����	�
���	�

�����������

�������

�� ��	�����

���

��


� ����

��
��	�����

��� ����
���

� ���� ���������
�����������

�����

B������
�����

CD>;8E47F��G

�����

2EH7�������F�G
I:@23��6��F
�J���
G

������

����

�
��� ���

��� ���

��	�������

��	���� ���
�
 ���� �
���	��K

����

 ���
 �



 ��������L
��
 ���� �


�����


 �����
���

�


���
����� �����

����� �����

��������� �
�� ����	� ��

��� ��� �
�

�����

������

���

 ��������
���

�����
��	��� ���


�������
�� ���
������	�

������	����� �����
��
� �����


� ���� ������ ������
 ���
 

��� ����� ����� �

���
� ��

�����
���

���
��	�

���

�
������
�
���������

��� ��� ����
��� ������ ��� ���

���

MNMOPQ
��� ������R���	������� ���� �
� I38S793�F����G I:>4;7?:7E83�F�
��G

����

�

� �	R����

��
��

��

�

��

��	���������������

��������

!�	�����
I@8@AI:>93�F���G �� ��

������ ������

��	�� ���
��	�� ���

T7835�57C=

���

�����	�
������� �

��� ���������� ������

��R�������
����	 I:>89;353�F
�G

��� ���6�

 �����

��� ����� ���� ���
��


����������
����������

������� �

��� ���
� �����
���� ����� ��� ����� ����	����� ������������R����
	�����

� �
�	

�����	� �
��
 ��� ��
 �� �
���
 �� �
�

� ����� ����

�
��� ����

����
�������

LK���� �
������

R���	������
I�U�VW��6���VW���6��

�VW���6���VW���6��
�VW���6���VW���6��

�VW���6���X���6���
 E5����@497=> FI�G  87S?:����LY�;78 �TE3ZA>S9����LY�;78

� ��������� ���� ���

� ������

�������

�L����



�

�����
�����

� ����

�����	�����
����� ��
� ����
��
 ��
���
 �
��


��� ��
� ����� ����

���� �� � �����

� ����

���

��
 ��

���
 ���



 �

�

���

��

��������� �����������
��	���[����	� ������	�

����������

������	�

����� ���� ���

���S>S5I87�F���G �����	�
������ ���� ��


�����	�����

�!�	�
��������

�������
�������

 ���� �


������	����L������	�
��
 �
�� ��
�

���������
��
 ���������� ������

���	�

3\783�F���G

9538A3SC3�F�
G;>C3�F��G S7I87�F
��GS7I87��6��F���
G4EI:87�F�G

I754>93�����F�
��G 47I:7A3��6��F�
G C78?:3�F� 
G I:>487�F���G������
A>5937?:747����F��G A>5937?:747���F���
G

A7=7S76�4>T78C>�F���

G

575:E747��6��F���
GD@93�F��G5E8>23�F
��G 2HEH7�F��G ;7S3��F
�
G I;38347�F
�
G S72>=: 47;3�F�G
5I:7497�F���G 5:E7I:>;3�F��
G

A7?:7I:>47�����F��G 7I7;8>97�F��GI3S9835:7�F
G
?:397I:>;3�F�
G 7I:74T747T3�F��G7I:74C727�F��G

95724783�F��G 87?:7�F��G 83?>E47�F
G47H7SE8�������F�
G

475I7CE87�F
�
G
47853�F��G I7D2>=3�F
G

9I32E43�92@�F��G

T;>C3�F��
G A7H3>93�F����G 57I7E87�F��G =:>23�F��G =:>8>�F���G H3@87�F ����G
I7A787�F����G C783743�F���G 47853�:>53���F���G

��	�����4@Z@97���F��G 7I:745@\>43�F�G 2735E27S3�F���G ?:789743�F���G \@S7�F���
G I:7C@83��6��F��G 7;7S3�:>53�F��
G 7 897S7�F���G S78@;7S3�F����GI7]>935�:>5>23�F��GI:7C@83���F���G 59@83���F����G57ÂE83595I:743�F��G 278357I:@�F����GECD347E83�F���G
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��G57ÂE83595H:743�F��G 278357H:@�F����GECD347E83�F
��G
57=E87A@�F���G

���
Y74C@�F�G 2@?:@8A7�F�G

� �
	

�� ���
CD>=;3�F����G

�


A75:7;>87��6�6��F�
��

G

5:7@83�F�
��G

S;>5:>93�F�
��GA4>97�F�G

A>9>H:3�����F��G
785>2E43�F��G 9234353�F�
��G

H:>4>CE47���F��G

2EH35?3H:>�F���G27H:;3�F�
G 27H:;3���F�
G

���
��


�


_̀abc�d�efgg�hi _̀abh�d�fgg�hij̀_�d�klf�hi

�����!���
�����!���

��

���

A>R>5@��F
��G787=;3��6��F�
6�G

=@=3R7E83�F��
G @S8@Y347E83�F��
G 795:>53�F��G H:@H:R3595H743�������F��
�G

R797R>23���F
��G 2787A3CD>�F���G

H:>@83�F���G
��� ���

�
	

83?>E47�F�G87?:7�F��G95724783�F��G 2E\7�������F�G

_̀amn�d�opqk�hir_̀j�d�stfs�hi ruvbw�d�skqt�hi
xyxz�{|}L~���|}

mrr�d�ttg�hi_̀
an��d�ett��hi

2@H;7�:>53�F���G

��	�����

87?:H:7�F�G ��


���
���
������


�
�

�
 �
�
��
�
����	�� �

���

�
���

��

 ���

���� �

��� ��
�

�

��� ��
�

����

�� ���������


� �

�
	

� 
�



�
�� � � ��
�

�



1 

Regimes: 
 2021 Summer Max

 2024 Summer Max

 2028 Summer Max

Emergency: 
 Emergency trip of 500-kV transmission lines – three-phase short circuit with 0,0001 Ohm

resistance and duration of 0.12 seconds followed by OHL trip.

Plotted parameters: 
 Active power flow  on lines (MW)

 Bus Voltage (kV)

 Frequency (Hz)

ANNEX 2 RESULTS OF DYNAMIC STABILITY 
ANALYSIS
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2021 Summer Max 
 

2021 Summer Max of Georgia 

Generation of Georgia (MW) 3136 

Load of Georgia (MW) 2469 

Import from Azerbaijan (MW) 600 

Export to Azerbaijan (MW) 0 

Import from Armenia (MW) 0 

Export to Armenia (MW) 700 

Import from Turkey (MW) 0 

Export to Turkey (MW) 1037 

Import to Russia (MW) 570 

Export to Russia (MW) 0 

Total import (MW) 1170 

Total export (MW) 1737 
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Emergency outage of OHL “Enguri-Zestafoni”: 

Power flow on line is  644 MW 

 Frequency:                                                                              Power flow on OHL „Jvari-Tsentralnaia“: 

 

    Vertical axis Frequency (Hz),                                                      Vertical axis Power (MW), 

    Horizontal axis Time (Sec)                                               Horizontal axis Time (Sec) 

 

Voltage  on “Enguri-500”: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL “Enguri-Jvari”: 
Power flow on line is 202 MW.  

 Frequency:                                                                              Power flow on OHL „Jvari - Tskhaltubo“:                     

 
   Vertical axis Frequency (Hz),                                                          Vertical axis Power  (MW), 

    Horizontal axis Time (Sec)                                                     Horizontal axis Time (Sec) 

 

Voltage on „Akhaltsikhe 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Zestafoni - Akhaltsikhe“ 
Power flow on line is 251 MW. 

   Frequency:                                                                        Power flow on OHL „Tskaltubo - Akhaltsikhe“:  

 

   Vertical axis Frequency (Hz),                                                   Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                      Horizontal axis Time (Sec) 

 

Voltage on „Akhaltsikhe 500“ (Blue) and Voltage on „Zestafoni 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Zestafoni - Ksani“ 
Power flow on line is 332 MW. 

Frequency:                                                                      Power flow on OHL „Zestafoni - Akhaltsikhe“:  

 

    Vertical axis Frequency (Hz),                                      Vertical axis Power  (MW), 

    Horizontal axis Time (Sec)                                                 Horizontal axis Time (Sec) 

 

Voltage on „Zestafoni 500“ (Blue) and Voltage on „Ksani 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec)  
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Emergency outage of OHL  „Ksani - Gardabani“ 
Power flow on line is 73 MW. 

 Frequency:                                                                       Power flow on OHL „Ksani - Marneuli“: 

 

   Vertical axis Frequency (Hz),                                                  Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                  Horizontal axis Time (Sec) 

 

Voltage on „Ksani 500“ (Blue) and Voltage on „Gardabani 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec)  
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Emergency outage of OHL  „Ksani - Marneuli“ 
Power flow on line is 232 MW. 

   Frequency:                                                                           Power flow on OHL „Ksani - Gardabani“: 

 
   Vertical axis Frequency (Hz),                                                            Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                          Horizontal axis Time (Sec) 

 

 

Voltage on „Ksani 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Gardabani - Marneuli“ 
Power flow on line is 253 MW. 

   Frequency:                                                                       Power flow on OHL „Marneuli - Akhaltsikhe“: 

 

   Vertical axis Frequency (Hz),                                                      Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                    Horizontal axis Time (Sec) 

 

Voltage on „Ksani 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec)  
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Emergency outage of OHL  „Marneuli - Airum“ 
Power flow on line is 700 MW. 

 Frequency:                                                                       Power flow on OHL „Jvari - Novosvabodnaia“:                                                            

 

   Vertical axis Frequency (Hz),                                                          Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                        Horizontal axis Time (Sec 

   

Voltage on „Marneuli 500“ 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec)  
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Emergency outage of OHL  „Batumi - Muratli“ 
Power flow on line is 350 MW. 

   Frequency:                                                                       Power flow on OHL „Jvari - Novosvobodnaia“: 

 

   Vertical axis Frequency (Hz),                                                      Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                    Horizontal axis Time (Sec) 

 

 

Voltage on „Batumi 220“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec)  
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Emergency outage of OHL  „Jnari - Novosvobodnaia“ 
Power flow on line is 555 MW. 

  Frequency:                                                                       Power flow on OHL „Gardabani - Samukhi“:                                                                      

 

   Vertical axis Frequency (Hz),                                                      Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                    Horizontal axis Time (Sec) 

 

Voltage on „Jvari 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec)  



13 
 

Emergency outage of OHL  „Tskaltubo - Akhaltsikhe“ 
Power flow on line is 348 MW. 

Frequency:                                                                       Power flow on OHL „Akhaltsikhe - Zestafoni“:                                                                              

 

  Vertical axis Frequency (Hz),                                                     Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                  Horizontal axis Time (Sec) 

 

Voltage on „Tskaltubo 500“ (Blue) and Voltage on „Akhaltsikhe 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec)  
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Emergency outage of OHL  „Tskaltubo - Jvari“ 
Power flow on line is 745 MW. 

   Frequency:                                                                         Power flow on OHL „Enguri - Jvari“: 

 

   Vertical axis Frequency (Hz),                                                          Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                       Horizontal axis Time (Sec 

 

Voltage on „Jvari 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Akhaltsikhe - Borchkha“ and HVDC 
Power flow on line is 704 MW: 

Frequency:                                                                         Power flow on OHL „Zestafoni - Akhaltsikhe“: 

        

   Vertical axis Frequency (Hz),                                            Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                             Horizontal axis Time (Sec) 

 

Voltage on „akhaltsikhe 500”: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Marneuli - Akhaltsikhe“ 
Power flow on line is 314 MW. 

   Frequency:                                                                       Power flow on OHL „Ksani - Marneuli“: 

 

   Vertical axis Frequency (Hz),                                               Vertical axis Power  (MW), 

    Horizontal axis Time (Sec)                                                   Horizontal axis Time (Sec) 

 

Voltage on „Akhaltsikhe 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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500/220 AT „Enguri“ 

Power flow in AT 274 MW. 

   Frequency:                                                                           Power flow of 500/220 AT „Ksani“: 

 

    Vertical axis Frequency (Hz),                                                    Vertical axis Power  (MW), 

    Horizontal axis Time (Sec)                                                         Horizontal axis Time (Sec) 

 

500/220 AT „Zestafoni“ 

Power flow in AT 56 MW. 

   Frequency:                                                                             Power flow of 500/220 AT „Ksani“: 

 
     

  Vertical axis Frequency (Hz),                                                         Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                              Horizontal axis Time (Sec) 
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500/220 AT „Ksani“ 

Power flow in AT 171 MW. 

   Frequency:                                                                          Power flow of 500/220 AT „Gardabani“: 

 

  Vertical axis Frequency (Hz),                                                      Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                           Horizontal axis Time (Sec) 

 

500/220 AT „Gardabani“ 

Power flow in AT 219 MW. 

   Frequency:                                                                          Power flow of 500/220 AT „Ksani“:                          

 

   Vertical axis Frequency (Hz),                                                     Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                          Horizontal axis Time (Sec) 
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500/220 AT „Akhaltsikhe“ 

Power flow in AT 75 MW. 

   Frequency:                                                                       Power flow on OHL „Zestafoni - Akhaltsikhe“: 

 

   Vertical axis Frequency (Hz),                                                  Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 

 

500/220 AT „Marneuli“ 

Power flow in AT 94 MW. 

   Frequency:                                                                        Power flow of 500/220 AT „Gardabani“:

 

   Vertical axis Frequency (Hz),                                                  Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 
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500/220 AT „Jvari“ 

Power flow in AT 171 MW. 

  Frequency:                                                                      Power flow on OHL „Zestafoni - Akhaltsikhe“: 

 

   Vertical axis Frequency (Hz),                                                 Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                      Horizontal axis Time (Sec) 

 

 

Generator of HPP Enguri outage 

Generator power was 250 MW. 

   Frequency:                                                                      Power flow on OHL „Jvari - Novosvobodnaia“: 

  Vertical axis Frequency (Hz),                                                  

Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 
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2024 Summer Max 

2024 Summer Max of Georgia 

Generation of Georgia (MW) 5050 

Load of Georgia (MW) 3150 

Import from Azerbaijan (MW) 400 

Export to Azerbaijan (MW) 0 

Import from Armenia (MW) 0 

Export to Armenia (MW) 700 

Import from Turkey (MW) 0 

Export to Turkey (MW) 1384 

Import to Russia (MW) 0 

Export to Russia (MW) 100 

Total import (MW) 400  

Total export (MW) 2184 
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Emergency outage of OHL  „Enguri - Zestafoni“ 
Power flow on line is 733 MW. 

  Frequency:                                                                         Power flow on OHL „Enguri - Jvari“:

 

   Vertical axis Frequency (Hz),                                                   Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                        Horizontal axis Time (Sec) 

 

Voltage on „Enguri 500”: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Enguri - Jvari“ 
Power flow on line is 189 MW. 

   Frequency:                                                                       Power flow on OHL „Enguri - Zestafoni“: 

 

   Vertical axis Frequency (Hz),                                                   Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                        Horizontal axis Time (Sec) 

 

 

Voltage on „Enguri 500“ (Blue) and Voltage on „Jvari 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Ksani - Kazbegi“ 
Power flow on line is 79 MW. 

  Frequency:                                                                       Power flow on OHL „Kazbegi - Mozdoki“: 

 
   Vertical axis Frequency (Hz),                                                  Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 

 

Voltage on „Ksani 500“ (Blue) and Voltage on „Kazbegi 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec)  
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Emergency outage of OHL  „Kazbegi - Mozdoki“ 
Power flow on line is 100 MW. 

   Frequency:                                                                        Power flow on OHL „Gardabani - Samukhi“: 

 
   Vertical axis Frequency (Hz),                                                   Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 

 

Voltage on „Kazbegi 500“:  

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Zestafoni - Akhaltsikhe“ 
Power flow on line is 252 MW. 

   Frequency:                                                                         Power flow on OHL „Zestafoni - Ksani“: 

 

   Vertical axis Frequency (Hz),                                                      Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                          Horizontal axis Time (Sec) 

 

Voltage on „Zestafoni 500“ (Blue) and Voltage on „Akhaltsikhe 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Zestafoni - Ksani“ 
Power flow on line is 546 MW. 

  Frequency:                                                                     Power flow on OHL „Zestafoni - Akhaltsikhe“: 

 

  Vertical axis Frequency (Hz),                                                Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                     Horizontal axis Time (Sec) 

 

 

Voltage on „Zestafoni 500“ (Blue) and Voltage on „Ksani 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Ksani - Gardabani“ 
Power flow on line is 142 MW. 

   Frequency:                                                                          Power flow on OHL „Gardabani - Marneuli“: 

 

  Vertical axis Frequency (Hz),                                                      Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                          Horizontal axis Time (Sec) 

 

 

Voltage on „Ksani 500“ (Blue) and Voltage on „Gardabani 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 

  



29 
 

Emergency outage of OHL  „Ksani - Marneuli“ 
Power flow on line is 262 MW. 

   Frequency:                                                                        Power flow on OHL „Gardabani - Marneuli“: 

 

 Vertical axis Frequency (Hz),                                                      Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                          Horizontal axis Time (Sec) 

 

 

Voltage on „Marneuli 500“ (Blue) and Voltage on „Ksani 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 

  



30 
 

Emergency outage of OHL  „Ksani - Marneuli“ 
Power flow on line is 70 MW. 

    Frequency:                                                                        Power flow on OHL „Ksani - Gardabani“: 

 

  Vertical axis Frequency (Hz),                                                      Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                          Horizontal axis Time (Sec) 

 

 

Voltage on „Gardabani 500“ (Red) and Voltage on „Marneuli 500“ (Blue) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Marneuli - Airum“ 
Power flow on line is 700 MW. 

   Frequency:                                                                           Power flow on OHL „Kazbegi - Mozdoki“: 

 

  Vertical axis Frequency (Hz),                                                       Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                           Horizontal axis Time (Sec) 

 

 

Voltage on „Marneuli 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Gardabani - Agstafa“ 
Power flow on line is 100 MW. 

   Frequency:                                                                           Power flow on OHL „Gardabani - Samukhi“: 

         

   Vertical axis Frequency (Hz),                                                       Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                           Horizontal axis Time (Sec) 

 

Voltage on „Gardabani 500“: 

 

 

 

 

 

 

 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Gardabani - Samukhi“ 
Power flow on line is 300 MW. 

    Frequency:                                                                         Power flow on OHL „Kazbegi - Mozdoki“: 

          

    Vertical axis Frequency (Hz),                                                     Vertical axis Power  (MW), 

    Horizontal axis Time (Sec)                                                         Horizontal axis Time (Sec) 

 

 

Voltage on „Gardabani 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Akhaltsikhe - Borchkha“ 
Power flow on line is 353 MW. 

 

 

Power flow on OHL „Akhaltsikhe - Tortum“: 

 

Vertical axis Power  (MW),  Horizontal axis Time (Sec) 

 

Emergency outage of OHL  „Akhaltsikhe - Tortum“ 
Power flow on line is 687 MW. 

Power flow on OHL „Akhaltsikhe - Borchkha“: 

 

Vertical axis Power  (MW),  Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Marneuli - Akhaltsikhe“ 
Power flow on line is 543 MW. 

  Frequency:                                                                      Power flow on OHL „Ksani- Gardabani“: 

 

  Vertical axis Frequency (Hz),                                                 Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                      Horizontal axis Time (Sec) 

 

 

 

Voltage on „Marneuli 500“ (Blue) and Voltage on „Akhaltsikhe 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Nenskra - Jvari“ 
Power flow on line is 204 MW. 

   Frequency:                                                                      Power flow on OHL „Enguri- Jvari“: 

 

  Vertical axis Frequency (Hz),                                                   Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 

 

 

Voltage on „Jvari 500“:  

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Jvari - Tskaltubo“ 
Power flow on line is 561 MW. 

   Frequency:                                                                      Power flow on OHL „Enguri- Zestafoni“: 

 

   Vertical axis Frequency (Hz),                                                    Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 

 

 

Voltage on „Jvari 500“ (Red) and Voltage on „Tskaltubo 500“ (Blue) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Tskaltubo - Akhaltsikhe“ 
Power flow on line is 590 MW. (Both circuit 1180 MW) 

  Frequency:                                                                      Power flow on OHL „Zestafoni- Akhaltsikhe“: 

  Vertical axis Frequency (Hz),                                                   Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 

 

 

 

Voltage on „Tskaltubo 500“ (Blue) and Voltage on „Akhaltsikhe 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Batumi - Muratli“ and HVDC 
Power flow on line is 352 MW. 

   Frequency:                                                                    Power flow on OHL „Khudoni - Novosvobodnaia“: 

 

  Vertical axis Frequency (Hz),                                                       Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                           Horizontal axis Time (Sec) 

 

Voltage on „Batumi 220“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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500/220 AT „Enguri“ 

Power flow in AT 179 MW. 

   Frequency:                                                                     Power flow of 500/220 AT „Jvari“: 

 

   Vertical axis Frequency (Hz),                                                  Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 

 

500/220 AT „Zestafoni“ 

Power flow in AT 72 MW. 

  Frequency:                                                                       Power flow of 500/220 AT „Tskaltubo“: 

          

  Vertical axis Frequency (Hz),                                                    Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                        Horizontal axis Time (Sec) 

 

 

 

 

 

 



41 
 

500/220 AT „Ksani“ 

Power flow in AT 215 MW. 

  Frequency:                                                                     Power flow of 500/220 AT „Gardabani“:                                      

 

   Vertical axis Frequency (Hz),                                                Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                     Horizontal axis Time (Sec) 

 

500/220 AT „Gardabani“ 

Power flow in AT 372 MW. 

  Frequency:                                                                   Power flow of 500/220 AT „Ksani“:

 

   Vertical axis Frequency (Hz),                                               Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                   Horizontal axis Time (Sec) 
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500/220 AT „Akhaltsikhe“ 

Power flow in AT 177 MW. 

 

 

   Frequency:                                                                     Power flow on OHL „Zestafoni- Akhaltsikhe“: 

 

   Vertical axis Frequency (Hz),                                                  Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                      Horizontal axis Time (Sec) 

 

500/220 AT „Marneuli“ 

Power flow in AT 167 MW. 

Frequency:                                                                     Power flow of 500/220 AT „Gardabani“: 

 

  Vertical axis Frequency (Hz),                                                  Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 
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500/220 AT „Jvari“ 

Power flow in AT 61 MW. 

   Frequency:                                                                  Power flow of 500/220 AT „Tskaltubo“: 

 

   Vertical axis Frequency (Hz),                                              Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                   Horizontal axis Time (Sec) 

 

 

500/110 AT „Kazbegi“ 

Power flow in AT 144 MW. 

   Frequency:                                                                      Power flow on OHL „Ksani- Kazbegi“: 

  Vertical axis Frequency (Hz),                                                  

Vertical axis Power  (MW), 

  Horizontal axis Time (Sec)                                                      Horizontal axis Time (Sec) 
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500/400 HVDC „Akhaltsikhe“ 

Power flow in AT 1055 MW. 

   Frequency:                                                                        Power flow on OHL „Kazbegi- Mozdoki“:  

 

   Vertical axis Frequency (Hz),                                                      Vertical axis Power  (MW), 

   Horizontal axis Time (Sec)                                                         Horizontal axis Time (Sec) 

 

 

Generator of HPP Enguri outage 

Generator power was 250 MW. 

   Frequency:                                                                      Power flow on OHL „Kudoni- Novosvobodnaia“: 

 
  Vertical axis Frequency (Hz),                                                   Vertical axis Power (MW), 

  Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 
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2028 Summer Max 

2024 Summer Max of Georgia 

Generation of Georgia (MW) 5701 

Load of Georgia (MW) 4360 

Import from Azerbaijan (MW) 400 

Export to Azerbaijan (MW) 0 

Import from Armenia (MW) 0 

Export to Armenia (MW) 400 

Import from Turkey (MW) 0 

Export to Turkey (MW) 1384 

Import to Russia (MW) 200 

Export to Russia (MW) 0 

Total import (MW) 600 

Total export (MW) 1784 
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Emergency outage of OHL  „Enguri - Zestafoni“  
Power flow on line is 859 MW. 

   Frequency:                                                                  Power flow on OHL „Jvari - Tskaltubo“: 

 

  Vertical axis Frequency (Hz),                                             Vertical axis Power (MW), 

  Horizontal axis Time (Sec)                                                  Horizontal axis Time (Sec) 

 

Voltage on „Enguri 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Enguri - Jvari“  
Power flow on line is 189 MW. 

   Frequency:                                                                       Power flow on OHL „Enguri - Zestafoni“: 

 

   Vertical axis Frequency (Hz),                                                  Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                      Horizontal axis Time (Sec) 

 

Voltage on „Jvari 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Zestafoni - Akhaltsikhe“  
Power flow on line is 245 MW. 

   Frequency:                                                                         Power flow on OHL „Zestafoni - Ksani“: 

 

   Vertical axis Frequency (Hz),                                                    Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                        Horizontal axis Time (Sec) 

 

 

Voltage on „Akhaltsikhe 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Khudoni - Jvari“  
Power flow on line is 648 MW. 

   Frequency:                                                                       Power flow on OHL „Enguri - Zestafoni“: 

 

   Vertical axis Frequency (Hz),                                                  Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                      Horizontal axis Time (Sec) 

 

 

Voltage on „Khudoni 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Zestafoni - Ksani“  
Power flow on line is 541 MW. 

   Frequency:                                                                     Power flow on OHL „Zestafoni - Akhaltsikhe“: 

 

   Vertical axis Frequency (Hz),                                               Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                   Horizontal axis Time (Sec) 

 

 

Voltage on „Zestafoni 500“ (Blue) and Voltage on „Ksani 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Ksani - Gardabani“  
Power flow on line is 215 MW. 

   Frequency:                                                                     Power flow on OHL „Ksani - Marneuli“: 

 

   Vertical axis Frequency (Hz),                                                Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                     Horizontal axis Time (Sec) 

 

 

Voltage on „Ksani 500“ (Blue) and Voltage on „Gardabani 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 

  



52 
 

Emergency outage of OHL  „Ksani - Marneuli“  
Power flow on line is 296 MW. 

   Frequency:                                                                     Power flow on OHL „Gardabani - Marneuli“: 

 

   Vertical axis Frequency (Hz),                                               Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                   Horizontal axis Time (Sec) 

 

 

Voltage on „Ksani 500“ (Blue) and Voltage on „Marneuli 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Gardabani - Marneuli“  
Power flow on line is 124 MW. 

   Frequency:                                                                Power flow on OHL „Ksani - Marneuli“: 

 

   Vertical axis Frequency (Hz),                                           Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                Horizontal axis Time (Sec) 

 

 

Voltage on „Gardabani 500“ (Blue) and Voltage on „Marneuli 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Marneuli - Airumi“  
Power flow on line is 400 MW. 

   Frequency:                                                                      Power flow on OHL „Kazbegi - Mozdoki“: 

 
  Vertical axis Frequency (Hz),                                                 Vertical axis Power (MW), 

  Horizontal axis Time (Sec)                                                      Horizontal axis Time (Sec) 

 

 

Voltage on „Marneuli 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Akhaltsikhe - Borchkha“  
Power flow on line is 353 MW. 

Power flow on OHL „Akaltsikhe - Tortum“: 

 

Vertical axis Power (MW), Horizontal axis Time (Sec) 

 

Emergency outage of OHL  „Akhaltsikhe - Tortum“  
Power flow on line is 687 MW. 

Power flow on OHL „Akaltsikhe - Borchkha“: 

 

Vertical axis Power (MW), Horizontal axis Time (Sec) 

 

 

 

 

 



56 
 

Emergency outage of OHL  „Marneuli - Akhaltsikhe“  
Power flow on line is 554 MW. 

   Frequency:                                                                           Power flow on OHL „Zestafoni - Akhaltsikhe“: 

 

   Vertical axis Frequency (Hz),                                                      Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                           Horizontal axis Time (Sec) 

 

 

Voltage on „Marneuli 500“ (Blue) and Voltage on „Akhaltsikhe 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Jvari - Tskaltubo“  
Power flow on line is 766 MW. 

   Frequency:                                                                        Power flow on OHL „Enguri - Zestafoni“: 

 

   Vertical axis Frequency (Hz),                                                   Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 

 

  

Voltage on „Tskaltubo 500“ (Blue) and Voltage on „Jvari 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Tskaltubo - Akhaltsikhe“  
Power flow on line is 614 MW. 

Frequency:                                                                        Power flow on OHL „Tskaltubo - Akhaltsikhe“  

                                                                                           second line:  

 

   Vertical axis Frequency (Hz),                                                 Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                      Horizontal axis Time (Sec) 

 

 

Voltage on „Tskaltubo 500“ (Blue) and Voltage on „Akhaltsikhe 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Lajanuri - Tskaltubo“  
Power flow on line is 447 MW. 

Frequency:                                                                        Power flow on OHL „Namakhvani - Tskaltubo“  

 

   Vertical axis Frequency (Hz),                                              Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                  Horizontal axis Time (Sec) 

 

 

 

Voltage on „Tskaltubo 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Batumi - Muratli“ and ,,Batumi HVDC“  
Power flow on line is 352 MW. 

  Frequency:                                                                       Power flow on OHL „Kazbegi - Mozdok“ 

 

    Vertical axis Frequency (Hz),                                                Vertical axis Power (MW), 

    Horizontal axis Time (Sec)                                                     Horizontal axis Time (Sec) 

 

 

Voltage on „Batumi 220“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Ksani - Kazbegi“ 
Power flow on line is 390 MW. 

  Frequency:                                                                         Power flow on OHL „Gardabani - Agstafa“: 

 

   Vertical axis Frequency (Hz),                                                    Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                        Horizontal axis Time (Sec) 

 

 

 

Voltage on „Ksani 500“ (Blue) and Voltage on „Kazbegi 500“ (Red) nodes: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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Emergency outage of OHL  „Kazbegi - Mozdoki“ 
Power flow on line is 200 MW. 

   Frequency:                                                                      Power flow on OHL „Khudoni – Centralnaia“: 

 

   Vertical axis Frequency (Hz),                                               Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                   Horizontal axis Time (Sec) 

 

 

Voltage on „Kazbegi 500“: 

 

Vertical axis Voltage (kV), Horizontal axis Time (Sec) 
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500/220 AT „Enguri“ 

Power flow in AT 365 MW. 

   Frequency:                                                                     Power flow of 500/220 AT „Jvari“: 

 

   Vertical axis Frequency (Hz),                                                Vertical axis Power (MW), 

    Horizontal axis Time (Sec)                                                    Horizontal axis Time (Sec) 

 

500/220 AT „Zestafoni“ 

Power flow in AT 63 MW. 

Frequency:                                                                     Power flow of 500/220 AT „Tskaltubo“: 

 

   Vertical axis Frequency (Hz),                                                     Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                          Horizontal axis Time (Sec) 
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500/220 AT „Ksani“ 

Power flow in AT 420 MW. 

   Frequency:                                                                      Power flow of 500/220 AT „Gardabani“: 

 

   Vertical axis Frequency (Hz),                                                  Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 

 

500/220 AT „Gardabani“ 

Power flow in AT 670 MW. 

   Frequency:                                                                     Power flow of 500/220 AT „Ksani“:                                           

 

    Vertical axis Frequency (Hz),                                                Vertical axis Power (MW), 

    Horizontal axis Time (Sec)                                                     Horizontal axis Time (Sec) 
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500/220 AT „Akhaltsikhe“ 

Power flow in AT 146 MW. 

   Frequency:                                                                       Power flow of 500/220 AT „Zestafoni“:                                                                  

 

   Vertical axis Frequency (Hz),                                                   Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                        Horizontal axis Time (Sec) 

 

500/220 AT „Marneuli“ 

Power flow in AT 318 MW. 

   Frequency:                                                                  Power flow of 500/220 AT „Gardabani“: 

 

   Vertical axis Frequency (Hz),                                            Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                 Horizontal axis Time (Sec) 
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500/220 AT „Jvari“ 

Power flow in AT 129 MW. 

   Frequency:                                                                         Power flow of 500/220 AT „Nenskra“: 

  

   Vertical axis Frequency (Hz),                                                     Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                          Horizontal axis Time (Sec) 

 

500/220 AT „Nenskra“ 

Power flow in AT 432 MW. 

   Frequency:                                                                     Power flow of 500/220 AT „Jvari“: 

 
  Vertical axis Frequency (Hz),                                                Vertical axis Power (MW), 

  Horizontal axis Time (Sec)                                                    Horizontal axis Time (Sec) 
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500/110 AT „Kazbegi“ 

Power flow in AT 174 MW. 

   Frequency:                                                                         Power flow on OHL „Kazbegi - Mozdoki“: 

 
   Vertical axis Frequency (Hz),                                                   Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 

 

500/400 HVDC „Akhaltsikhe“ 

Power flow in AT 1057 MW. 

   Frequency:                                                                 Power flow on OHL „Kudoni - Novosvobodnaia“: 

 

  Vertical axis Frequency (Hz),                                             Vertical axis Power (MW), 

  Horizontal axis Time (Sec)                                                 Horizontal axis Time (Sec) 

 

 

 

 

 

 



68 
 

Generator of HPP Enguri outage 

Generator power was 250 MW. 

   Frequency:                                                                      Power flow on OHL „Kazbegi- Mozdok“: 

 

   Vertical axis Frequency (Hz),                                                 Vertical axis Power (MW), 

   Horizontal axis Time (Sec)                                                     Horizontal axis Time (Sec) 

 

Generator of HPP Kudoni outage 

Generator power was 207 MW. 

   Frequency:                                                                      Power flow on OHL „Kazbegi- Mozdok“: 

 Vertical axis Frequency (Hz),                                                   Vertical axis Power (MW), 

 Horizontal axis Time (Sec)                                                       Horizontal axis Time (Sec) 

 



ANNEX 3 SHORT CIRCUIT CURRENTS
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Estimated 
Commissionning 

Year
Number Name Estimated Costs 

(Euro)

2017 P.1.1 Double circuit 220 kV OHL ''Odishi-1,2" (Jvari- Khorga)
2017 P.1.2 Looping of 500 kV OHL "Kavkasioni" in SS ''Jvari"

Total Project Cost € 6,771,692

2017 P.2.1 Arrangement of two 220 kV bays in SS "Akhaltsikhe" for 
220 kV OHL Batumi-Akhaltsikhe

2018 P.2.2 Double circuit 220-kV transmission line Shuakhevihesi-
Akhaltsikhe

2020 P.2.3 220/110 kV autotransformer in SS "Skuakhevi"
Total Project Cost € 25,247,591

2017 P.3.1 500 kV OHL Ksani-Stepantsminda
2021 P.3.2 500/110 kV  SS "Stepantsminda"

2021 P.3.3 500 kV OHL Stepantsminda-Mozdok, (untill the border of 
Russia)
Total Project Cost € 27,869,423

2017 P.4.1 220/110 kV autotransformer in SS "Marneuli"
2017 P.4.2 220/110 kV AT N2 and  bays in SS "Marneuli"
2018 P.4.3 500 kV OHL Marneuli-Ayrum (Armenia)

Total Project Cost € 7,159,856
2017 P.5.1 Rehabilitaion of 220 kV OHL "Kolkhida-1"

Total Project Cost € 1,700,000

Element of Project

Marneuli

Rehabilitaion of  
Kolkhida-1

Estimated Costs and Commisionning Years

Project Name

Jvari-Khorga

Batumi-Akhaltsikhe

Ksani-
Stepantsminda-

Mozdok

1

ANNEX 4 COST ESTIMATES OF PLANNED PROJECTS



2020 P.6.1 500 kV OHL Jvari-Tskaltubo
2020 P.6.2 Double circuit 500 kV OHL Tskaltubo-Akhaltsikhe

2020 P.6.3
Extension and arranging of bays in 500 kV SS 
"Akhaltsikhe" for connection of double circuit 500 kV OHL 
Tskaltubo-Akhaltsikhe

2020 P.6.4 Arranging of 500 kV part in SS "Tskaltubo"
2020 P.6.5 500/220 kV AT in SS "Tskaltubo"
2020 P.6.6 Variable Reactor in SS "Tskaltubo"

Total Project Cost € 178,012,588
2017 P.7.1 Reinforcement of 110 kV OHL "Khudoni"
2019 P.7.2 Double circuit 110 kV OHL Kheledula-Jakhunderi
2019 P.7.3 220/110 kV At in SS "Lajanuri"
2019 P.7.4 Double circuit 220 kV OHL Nenskra-Kudoni
2019 P.7.5 220/110 kV SS "Khudoni"
2019 P.7.6 Double circuit 220 kV OHL Kudoni-Jvari
2019 P.7.7 Double circuit 110 kV OHL Kudoni-Mestia
2019 P.7.8 110/35 kV SS "Mestia"
2022 P.7.9 500/220 kV SS "Tsageri"
2022 P.7.10 500 kV OHL Tsageri-Tskaltubo 
2022 P.7.11 Double circuit 220 kV OHL Lentekhii-Tsageri
2022 P.7.12 Double circuit 220 kV OHL Oni-Sadmeli
2022 P.7.13 Double circuit 220 kV OHL Sadmeli-Zestafoni
2023 P.7.14 Double circuit 220 kV OHL Tsageri-Alpana-Sadmeli
2023 P.7.15  220 kV SS "Sadmeli"

2023 P.7.16 Construction of second circuit of 110 kV OHL Mestia-Ipari-
Jakhunderi

2024 P.7.17 Construction of tie-line from 500 kV OHL "Kavkasioni" to 
SS "Khudoni"

2024 P.7.18 Installation of 500 kV switchyard and 500/220 kV  
autotransformer in SS "Khudoni"

2024 P.7.19 Tie-lines from double-circuit 110 kV OHL Kheledula-
Jakhunderi to HPPs Lentekhi, Mukhra and Luji
Total Project Cost € 226,040,680

Jvari-Tskaltubo-
Akhaltsikhe

North-Ring-
Tskaltubo
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2019 P.8.1 220/110 kV SS "Ozurgeti"

2019 P.8.2 Tie-line from 220 kV OHL "Paliastomi-1" to 220/110 kV SS 
"Ozurgeti"

2019 P.8.3 New 110 kV substation hub "Chokhatauri"
2019 P.8.4 2-Circuit 110 kV OHL Ozurgeti-Chokhatauri

Total Project Cost € 34,754,803
2020 P.9.1 400 kV OHL Akhaltsikhe-Tortum

2020 P.9.2 Extension of 500 kV SS "Akhaltsihke" for connecting 400 
kV OHL Akhaltsihke-Tortum

2021 P.9.3 Third 350 MW, 500/400 kV back-to-back link at SS 
"Akhaltsikhe"
Total Project Cost € 95,414,535

2020 P.10.1 One 350 MW, 220/154 kV back-to-back DC link at SS 
"Batumi"

2020 P.10.2 154 kV OHL Batumi-Muratli
Total Project Cost € 59,550,344

2023 P.11.1 Double-circuit 220 kV OHL Namakhvani-Tskaltubo
2023 P.11.2 Single-circuit 220 kV OHL Tvishi-Namakhvani

2023 P.11.3 Tie-in of 220 kV OHL "Derchi" (Lajanuri-Tskaltubo) into SS 
"Tvishi"
Total Project Cost € 10,285,532

Akhaltsikhe-Tortum

Batumi-Muratli

Namakhvani-
Tskaltubo

Guria
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2017 P.12.1 Variable Reactor in SS "Zestafoni-500"
2017 P.12.2 Moving reactor from SS "Zestafoni" to SS "Gardabani"
2023 P.12.3 Second 500/220 KV autotransformer in SS "Zestafoni"
2023 P.12.4 500 KV bay in SS "Zestafoni"
2023 P.12.5 220 KV bay in SS "Zestafoni"

Total Project Cost € 10,849,231
2021 P.13.1 Rehabilitation of 500 KV OHL "Imereti"

Total Project Cost € 16,764,000

2022 P.14.1 Rehabilitation of substations: "Tskaltubo-220" and "Gori-
220"

2022 P.14.2 Replacement of transformers in substations: "Didube-220", 
"Gori-220," "Menji-220"

2023 P.14.3 Renovate of 15 substations
Total Project Cost € 13,938,468

2019 P.15.1 Second circuit of 110 kV OHL Akmeta-Telavi 
2019 P.15.2 Second circuit of 110 kV OHL Telavi-Tsinandali 
2019 P.15.3 Second circuit of 110 kV OHL Tsinandali-Gurjaani 
2019 P.15.4 220/110 kV AT in SS "Gurjaani"

Total Project Cost € 21,000,000
TOTAL COSTS € 735,358,743

Renovation of 
substations

Reinforcement of 
Infrastructure 

Kakheti  

Zestafoni

Rehabilitaion of  
Imereti
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