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�Ä�¸�X�ˆ�» �É1 :)3 (�Ã�€�¼�¿  

�Ê�» �Ä�¯ �Ä�¿�Â�´�¿�Z�¼�Å�Ã�|�‹ �¹�Z�¼�e �d�¼�Ì�« �|�Ì�¿�Y�{�Ä�¨�·�Â�» �É�Y�•�Y�{ �©�€�] �É�µ�Y�Â�‡ �¾�Ë�Y �•�Y �¥�|�Å .�d�‡�Y �Ê�¨�¸�f�z�» �É�Z�Å�, �Ä�^�‡�Z�v�»�Ä�À�Ë�‚�Å �º�Æ�‡ �É �¹�Z�¼�e �d�¼�Ì�« �€�] �d�y�Â�‡ �É

�Ã�|�‹ .�d�‡�Y �•�Ó�{ �\�ˆ�u �€�] �©�€�] �d�Ÿ�Z�‡ �c�Y�Á�Â�¸�Ì�¯ �®�Ë �É  

�¦�·�Y - �€�Ë�• �c�Z�Ÿ�Ô�—�Y �¾�f�‹�Y�{ �Z�]�, �Ä�À�Ë�‚�Å �€�] �Y�• �d�y�Â�‡ �‰�•�•�Y �º�Æ�‡�É  �\�ˆ�u �€�] �©�€�] �|�Ì�·�Â�e($/kWh) .�|�Ì�À�¯ �Ä�^�‡�Z�v�»  

�Ã�{�•�Z�] �|�Ì�À�¯ �‘�€�§�� �€�]�Y�€�] �Ê�e�•�Y�€�u �Ã�Z�³�Á�€�Ì�¿ �®�Ë%30  �•�Â�•�z�» �¹�€�m �Z�]) �d�y�Â�‡ �Ä�°�Œ�] �€�Å �d�¼�Ì�« .�|�‹�Z�]0.8 kg/liter �€�]�Y�€�] �‚�Ì�¿ �Y�• (60  .�|�Ì�À�¯ �‘�€�§ �•�Ó�{

 �Y�• �d�y�Â�‡ �Ê�e�•�Y�€�u �‰�•�•�Ykcal/kg4 10  �€�]�Y�€�] �É�€�·�Z�¯ �€�Å)4.18  �€�]�Y�€�] �Ä�°�Œ�] �€�Å �Z�À�¼�“ .�|�Ë�€�Ì�´�] �€�œ�¿ �•�{ (�d�‡�Y �µ�Á�ƒ42  �€�]�Y�€�] �¾�·�Z�³ �€�Å �Á �¾�·�Z�³3.78  �€�f�Ì�·

 .�d�‡�Y  

�[ - �Ä�À�Ë�‚�Å �º�Æ�‡ �º�Ì�Å�Y�Â�z�] �Ä�¯ �Ê�e�•�Â�• �•�{ �•�{ �º�Å �Y�• �Ä�Ì�·�Á�Y �É�•�Y�~�³ �Ä�Ë�Z�»�€�‡ �É �©�€�] �|�Ì�·�Â�e �Ã�|�‹ �¹�Z�¼�e �É �Ä�À�Ë�‚�Å �Á �º�Ë�|�À�»�•�Z�Ì�¿ �Ê�e�Z�Ÿ�Ô�—�Y �Ä�q �Ä�] �º�Ì�À�¯ �•�Â�œ�À�»

�.�º�Ì�À�¯ �™�Z�v�· �Y�• �Z�Æ�¿�M �|�Ë�Z�] �Ä�¿�Â�´�q  

  

�Ä�¸�X�ˆ�» �É2 :)3 (�Ã�€�¼�¿  

 �»�•�Â�¨�ˆ�¿�Y�€�e �®�Ë�Â�e�Z�Ä�‡ �• �•�Z�§132 kV/20 kV, 5 MVA  �Ã�Z�e�Â�¯ �µ�Z�•�e�Y �†�¿�Y�|�b�»�Y �Z�]%7.5 �:�V L �F�r�ä�r�y�w�L�Q�;  �É�€�‡ �†�¿�Y�|�b�»�Y �Z�] �ž�Ë�•�Â�e �–�y �®�Ë �Ä�]

�r�ä�r�t E �F�r�ä�s�L�Q �Ä�Ë�Z�a �•�{ �É10 MVA  �Á20 kV  �•�Z�] �,�–�y �É�Z�Æ�f�¿�Y �•�{ .�d�‡�Y �¶�•�f�»4 MVA  �½�Y�Â�e �\�Ë�€�“ �Z�]0.85 �†�a �Ê�»�Z�¿ �ƒ�Z�f�·�Á �•�{ �•�Z�§20 kV 

�Ê�» �Ä�Ë�~�¤�e.�{�Â�‹��

�¦�·�Y - �] �Y�• �º�f�ˆ�Ì�‡ �Ã�|�‹ �Ê�Ë�Z�°�Ë �µ�{�Z� �» �•�Y�|�»�€�Ë�{�Z�¬�» �[�Z�z�f�¿�Y �Z �Ä�Ë�Z�a �É10 MVA  �Á20 kV  �,�•�Z�] �d�¼�‡ �•�{ �Á �Ã�{�€�¯ �Ä�Ì�‡�Z�v�».�|�Ì�À�¯ �º�‡�•  

�[ - �d�·�Á �Á �|�u�Y�Á �\�ˆ�u�€�] �Y�• �•�Â�e�Z�»�•�Â�¨�ˆ�¿�Y�€�e �Ä�Ì�·�Á�Y �ƒ�Z�f�·�Á�� �,�ƒ�Z�f�·�Á �¾�Ë�Y �½�{�Â�] �d�]�Z�i �‘�€�§ �Z�] �¾�Ì�À�r�¼�Å .�|�Ë�•�Á�M �d�‡�|�] (�–�y �Ä�] �–�y) �|�• �•�{ �É�Z�Æ�f�¿�Y �ƒ�Z�f�·�Á �º�Ì�œ�À�e

 �•�Y �Y�• �–�y�Ê�].�|�Ì�À�¯ �Ä�^�‡�Z�v�» �•�Â�¯�~�» �¶�»�Z�¯ �•�Z�] �Z�e �É�•�Z�]  

�k -  �Ä�] �•�Z�] �½�Y�Â�e �\�Ë�€�“ �½�|�¿�Z�‡�• �É�Y�€�] �Y�• �É�•�Y�Â�» �½�Y�€�^�m �½�•�Z�y (�•�Z�§ �Ä�‡) �Ê�»�Z�¿ �c�•�|�«0.95 �†�a .�|�Ì�À�¯ �[�Z�ˆ�u �•�Z�§ �|�• �•�{ �ƒ�Z�f�·�Á �º�Ì�œ�À�e �,�•�Z�] �Ä�À�Ì�‹ �¾�Ë�Y �Z�]

�.�|�‹ �|�Å�Y�Â�y �•�|�¬�q �½�Y�€�^�m �½�Y�‚�Ì�»  

  

�Ä�¸�X�ˆ�» �É3 :)5/3(�Ã�€�¼�¿��

 �|�À�¸�] �µ�Z�¬�f�¿�Y �–�y �®�Ë �•�{400kV �,50Hz  �µ�Â�— �Ä�]350km�€�f�»�Y�•�Z�a �•�Y�|�¬�» �, �$4.8344.136 �‘�:� B �Ä�•�z�Œ�» �†�¿�Y�|�b�»�Y �Á�–�y �É �€�]�Y�€�] 
�$42.336.317 ���‘�:� cZ .�d�‡�Y  

�¦�·�Y-�r �Ä�^�‡�Z�v�» �d�ˆ�]�Â�¸�˜�»    :�É1 -�Ä�Ë�Y�•�{ �€�Ë�Z�‡ �µ�Z�¬�f�¿�Y �†�Ë�€�e�Z�» �É�Z�Å(ABCD)    2 - �•�Z�Œ�f�¿�Y �d�]�Z�i ���¦�Ì� �”�e �d�]�Z�i �, �. �•�Z�§ �d�]�Z�i �Á ��        3 -  �Á �†�¿�Y�|�b�»�Y

�µ�Â�— �|�u�Y�Á �†�¿�Z�f�Ì�»�{�Y  

�[ - �Ä�‡ �É�•�Y�Â�» �•�Â�f�¯�Y�• �®�Ë �|�Ì�À�¯ �‘�€�§�Ê�»�Z�¿ �€�Ë�{�Z�¬�» �Z�] �•�Z�§ 400kV �ì64MVA  �\�Ë�Y�€�“ .�{�€�Ì�³ �•�Y�€�« �–�y �¾�Ë�Y �É�Z�Æ�f�¿�Y �•�{ABCD  �Y�• �Ã�|�‹ �½�Y�€�^�m �–�y

.�|�Ë�•�Á�M �d�‡�|�]  

�k - �Ê�] �d�·�Z�u �•�{ �Y�• �–�y �É�Z�Æ�f�¿�Y �ƒ�Z�f�·�Á �|�‹�Z�] �Ê�»�Z�¿ �ƒ�Z�f�·�Á �€�]�Y�€�] �–�y �É�Y�|�f�]�Y �ƒ�Z�f�·�Á �€�³�Y�  ̄�Ä�^�‡�Z�v�» �Ã�|�Œ�¿ �½�Y�€�^�m �Á �Ã�|�‹ �½�Y�€�^�m �–�y �d�·�Z�u �Á�{ �•�{ �É�•�Z�].�|�Ì�À  



�ü��
��

�Ä�¸�X�ˆ�» �É4: )5/3 (�Ã�€�¼�¿��

 �µ�Z�¬�f�¿�Y �–�y �®�Ë230kV �,60Hz �Ä�‡ �µ�|�¿�Z�] �c�•�Â�• �Ä�] �¶�°�‹ �ª�]�Z�˜�»�É�{�Z�Å �•�Y �Ê�j�¸�j�» �Š�Ë�Y�•�M �Z�] �Ê�Ë�Z�e �É�Z�ÅACSR ROOK  �€�] �{�Z� �]�Y .�d�‡�Y �Ã�|�‹ �Ä�f�y�Z�‡

.�d�‡�Y �Ã�|�»�M �¶�°�‹ �É�Á�•  

�¦�·�Y - �Ä�^�‡�Z�v�» �d�ˆ�]�Â�¸�˜�» �Y�• �–�Ì�v�» �É�Z�»�{) �–�y �€�f�»�Â�¸�Ì�¯ �€�Å �Ê�¿�•�Z�y �†�¿�Z�f�b�‡�Â�‡ �Á �Ê�¨�¸�‡ �†�¿�Z�f�¯�Y�• �,�d�»�Á�Z�¬�» �É20 �Ä�m�•�{.(�|�Ë�€�Ì�´�] �{�Y�€�´�Ì�f�¿�Z�‡ �É  

�[ -  �µ�Â�— �Ä�] �Ê�e�Y�€�]�Z�z�» �–�y �®�Ë10 km  �•�Z�§ �€�Ë�• �½�•�Z�¬�f�» �•�Â�— �Ä�] �¶�°�‹ �ª�]�Z�˜�»b �½�Z�Ë�€�m �|�Ì�À�¯ �‘�€�§ .�d�‡�Y �Ä�f�§�€�³ �•�Y�€�« �µ�Z�¬�f�¿�Y �–�y �•�Z�Œ�§ �µ�Z�¬�f�¿�Y �–�y �É�Z�Å

 �€�]�Y�€�] �Á �½�•�Z�¬�f�» �•�Z�§ �Ä�‡ �c�•�Â�• �Ä�] �É�Â�«150 �|�Ì�À�¯ �Ä�^�‡�Z�v�» �Y�• �Ê�e�Y�€�]�Z�z�» �–�y �•�{ �Ê�Ë�Z�¬�·�Y �ƒ�Z�f�·�Á .�|�‹�Z�] �€�b�»�M �Z�§ �•�Y)�¸�•�Ä�Z�Å�µ�|�¿�Z�] �Ê�¸�y�Y�{ �É�Z�Å  �¶�•�Y�Â�§ �Ä�] �d�^�ˆ�¿

�¥�€�• �Ê�e�Y�€�]�Z�z�» �–�y �Ä�] �d�^�ˆ�¿ �Á �º�Å �Ä�] �d�^�ˆ�¿ �Z�Å �•�Z�§(�|�Ì�À�¯ �€�œ�¿.  
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�Ä�¸�X�ˆ�» �É5: )4 (�Ã�€�¼�¿  

�€�Ë�• �¶�°�‹�•�{�,  .�d�‡�Y �Ã�|�‹ �Ã�{�Y�{ �½�Z�Œ�¿ �Ä�À�Ì�‹ �Ä�‡ �c�•�|�« �Ä�°�^�‹ �®�Ë �Ê�˜�y �®�e �•�Y�{�Â�¼�¿�e .�{�•�Y�{ �{�Â�m�Á �®�Ë �Ä�À�Ì�‹ �•�{ �–�¬�§ �|�Ì�·�Â  

 �Ä�À�Ì�‹ �•�{ �ƒ�Z�f�·�Á1 �|�u�Y�Á  �Ä�] �,(pu) �$00.11 �‘� V  �É�Z�Å �Ä�À�Ì�‹ �•�{ �Ã�|�‹ �É�‚�Ë�• �Ä�»�Z�¿�€�] �•�Z�] .�d�‡�Y2  �Á3 �†�¿�Y�|�b�»�Y .�d�‡�Y �Ã�|�‹ �Ã�{�Y�{ �½�Z�Œ�¿ �¶�°�‹ �É�Á�• �É�Z�Å

 �|�u�Y�Á �\�ˆ�u �€�] �•�Â�˜�y(pu)   �É�Z�À�^�» �•�{100 MVA .(�{�Â�‹ �Ê�» �Ê�‹�Â�a �º�Œ�q �•�Â�˜�y �Ê�¿�•�Z�y �ƒ�•�Z�‹ �Á �Z�Å �d�»�Á�Z�¬�» �•�Y) �|�¿�Y �Ã�|�‹ �Ã�{�Y�{ �¶�°�‹ �É�Á�•  

�Y �Z�] (�¦�·�Y�…�Â�³ �‰�Á�• �•�Y �Ã�{�Z�¨�f�‡ - :�Ä�Ì�·�Á�Y �€�Ë�{�Z�¬�» �Á �,�µ�|�Ë�Z�‡00.1)0(
2 jV ���   �Á00.1)0(

3 jV ���  �-2V  �Á3V  .�|�Ì�W�Z�¼�¿ �[�Z�ˆ�u �•�Y�€�°�e �®�Ë �½�{�€�] �•�Z�°�] �Z�] �Y�•  

�•�Y�€�°�e �¾�Ë�|�À�q �•�Y �|� �] �€�³�Y (�[�, �\�ˆ�u �€�] �€�Ë�• �€�Ë�{�Z�¬�» �Ä�] �Z�Å �ƒ�Z�f�·�Á �¾�Ë�Y��  �|�u�Y�Á(pu) :�|�¿�Â�‹ �Y�€�´�¼�Å  


