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Abstract 

 
Tehranpars Substation in eastern region of Tehran plays a vital key role in the capital power 
network,on the other hand it is located in a very high seismic potential area ,according to that 
evaluating the seismic performance of the structures and equipments of the substation was the main 
subject of the study.In this study which had three phases ,first the needed information about the 
elements were collected through investing the available documents, in the next phase the seismic 
hazard analysis was carried out, Which through this analysis the PGAs for different levels of 
earthquakes were calculated .The main stage of the project was the third phase ,in which the control 
building structure and the electrical Components in the switchyard were evaluated and their failure 
modes and the ways to retrofit them were expressed.  
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���������Â/»��Ì¿�½M�Ê^¿Zm�cY�ÌÆne�Á��ÂeY�¿��µ�Ë{�����Ê/¨Ì¯�Ê]Z/Ë��Y�{
�d§�³��Y�«���������Ê^/�ZÀ»�µZ�eY��Á�³Y�Ä·Â·�Ã|¿�Y|Æ´¿�ÉZÆe�ÂaZ�

��|¿�Y|¿�¦¬��Ä]��������\^��É�mM��YÂË{��Y��Á�³Y�Ä·Â·�kÁ�y�¶v»
������{Â��Ê»�Ê^¿Zm�cZ¯�u��{�Ä·Â·���«��Ä·Â·�µZ�eY������c�Â�/]�Z/Å

�������Ê»�Ä¯�d�Y��Ë~a�¥Z� ¿Y��Ì£�Á�\¸�������|Ë|�e�Y��ZÆÌ]Y�y�|¿YÂe
|À¯�����cZ¯�u��]Y�]��{�ZÆË�eZ]�������[Z/«��Y�Á�|À�Z]�Ê¼¿��Y|ËZa�ºWZ«�

���Ê»�[Ze�a�½Á�Ì]�Ä]��|¿Â������������É�/mM��YÂ/Ë{���/Ë��Ä/°ÀËY�¾¼�
Ê»�ZÆ¿M�Ä]�\Ì�M�\^��{Â�����
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��
���mY�»�Á��]ZÀ»��
����Ì�Y�^»Y±�Ä¼m�e,½Y�ËY�ÉZÅ�Ã��¸ÀÌ»��xË�Ze,¶ËÂ¸»

ÃZ³M�cY�Z�f¿Y,Ã{��¾�v·YÂ]Y������
���Ä·�·���{�½Z�Â·�ÃZ³Á�Ì¿�ÉZÅ�\Ì�M���Y�³���{Y{�y�
����f§{,ÊÀ§�ÉZÆÌ���]�Á�Ê�|ÀÆ»�dË�Ë|»,Á�Ì¿�c�Y�Á,

½Z¼fyZ��Ê�|ÀÆ»��
3-"Guide to imporoved Earthquake 
performance of electric power systems",nist-
gcr 98-757 

 
4-IEEE std.693-1997,"Recommended 
guidelines for scismic design of 
substations",(Revision of IEEE std.693-1984) 
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Final 
Results��

Ramazi 
1998��

Ambrasays 
Bommer 1991��

Campbell 

1991��

Standard 
deviation �Probability��

0.41 g 0.49 g��0.31 g��0.42 g Mean 

0.52 g 0.49 g 0.56 g��0.51 g V� Mean��
10% Probability of Excubra 

for 50 years��

0.49 g 0.63 g� 0.36 g 0.47 g Mean 

0.63 g 0.63 g 0.66 g 0.59 g V� Mean 

10% Probebility of Exceedrma 
for 100 years��

0.59 g 0.78 g��0.43 g 0.52 g Mean 

0.75 g 0.78 g 0.78 g 0.64 g V� Mean 
50% Prabability of Gkcedra 

for 50 years��

��

��

maxM���¶�³�µÂ�(km)��¶�³��Â¿��¶�³�¹Z¿��
����������É�Z�§–Ê³|¿Y�����LZ�»–�§º���
���������É�Z�§–Ê³|¿Y����½Y�Æe�µZ¼��Ê³|¿Y���
��������É�Z�§–Ê³|¿Y����½Y�ÁZÌ¿�Ê³|¿Y���
��������É�Z�§–Ê³|¿Y����e�Ê³|¿Y�¾ÌËZa�Â¸��
���������É�Z�§–Ê³|¿Y����ÄË{Â¼v»��
��������É�Z�§–Ê³|¿Y�����½ZÌ�–�iÂ¯���
���������É�Z�§–Ê³|¿Y����É��µZ¼���
����������É�Z�§–Ê³|¿Y����É��[ÂÀm��
���������É�Z�§–Ê³|¿Y�����Ë�Æ¯��
���������É�Z�§–Ê³|¿Y�����Z�»�³��
���������É�Z�§–Ê³|¿Y����YÂ�Ìa��

ºWZ«�[Zf���j¯Y|u��Zf���j¯Y|uÊ¬§Y�[��
Final��Compbell 

2000��

Campbell 

97��

Final Ramazi 

98��

Bommar 
91��

Campbell 

91��

¶�³�¹Z¿��

������������������������������������������¿Y�Ê³|½Y�Æe�µZ¼����
���������������������������������������º�§�LZ�»�¶�³��
�����������������������������������������ËZaÂ¸e�Ê³|¿Y�¾Ì��

Final Results��Campbell & 
Bozagnia 2000��Campbell 1997���Probebility��

0.317 (g)��0.289(g)��0.349(g)��10% Probeblity of Excudene for 50 years��

0.334(g)��0.302(g)��0.366(g)��10% Probeblity of Expedenex for 50 years��

0.246(g)��0.216(g)��0.276(g)��50% Probability of Expedaene for 50 years��

µÁ|m����Á���Z�Y��]�Ä¬�À»�ÉZÆ¸�³�ÄÀÌ�Ì]�ÉZ³��]�¾Ì f»��
 

�µÁ|m���¾Ì f»�¶Ì¸ve��Y�¶�Zu�lËZf¿����
 

µÁ|m�����¿{�Â»�ÃZ´fyZ���{�Ã|��Ä^�Zv»�Ê¬§Y�[Zf���Ë{Z¬»���
 

�µÁ|m�����¿{�Â»�ÃZ´fyZ���{�Ã|��Ä^�Zv»�ºWZ«�[Zf���Ë{Z¬»���
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