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1- ��;�  

 �� G�#� /#  ;�;� �>H! �� �#�+I# J�#�! ����# " ��!�9%K# �#;L�

/�1 �%&�� ,�# ��;= .    �<��N��* 3����N7 ���NL�� ��O� ���#��

    P"�NL QHN� ,N�# �>�� ���&�# " �+��� R�#�� ���� " S�+L

 -"�� " ���%�# S�+L  ��N�T  ;��N! J�#�N! .     P"�NL �N� �N: �N��0 -#

       /�1;N���� " �N%*� �#�+NI# ,NU�2 �N� �>HN! ,�# �>�� 3S�+L

    �N� 3��N! ��N��# �>H! ,���# " ��:�%9� �� ����� �� ���?��

     �� RN�%�� ��N!�9%K# V#�N�# �+�#�N! ���T V�=" -# W�� ,&���

    ��NO�� �N� X-Y ���#;N=# "  ;! /;�� �H�� " ����-�# ��;= �%&��

#�! ���T �� ������ ��N!  ;�9�;�# �>H! �#���  �'� J��� �+� .  �N�

   E"� �N�O� �NZ�%�� /�1 E"� ��!�9%K# /;�� �H�� X���# ��O��

,�#  ;! �[#�# ���%&� ��K " ���%&� /�1 .  ���%N&� ��K E"� ��

   ��NO�� �N� /��>��� \L�! 3;!�� �� ]�� �U��� ��# �O� ���� �:

  �N! /;N�� �H�� "  ;! ^��_� �#�+I# J�#�! ����-�#  " �#�+NI# J�#

   ���N< �N� ���N�-�# \L�! ��# �� �`�� �� �%&�� ��!�9%K# .  �N�#

   N!�9%K# �#;NL� -# aN� " W�� �>H! J�#�! �&���� �� \L�!�� 3

 �� �� ;�: �� ���_� #�  ;! ����# E�9%K# �1 $��� b���+L �`��

  ��N�T c�� Q=#�� -# /��<��` ,'` ��#��?9�� ���#;=# /;_� X�<

 �'� J��� �!�9%K#  �%&�� �#������7 ���F�.  

       /�'�%N&�� �� ��FN�;�;�� /�N'�d��# $"]N*# -"� W�#]N*# �N� �O�

      �� ��#]N� �N� �'N� ;N�#�%��  -"�N�# �: ���1��>1#� -# �>� 3��;=

    �N�# -#  ��Z%N�# 3;N!�� �%!#� �%&�� ��!�9%K# c�� �#�e# W1�:

,�# �%&�� ,���# ��H'� f;1 �� /;�U�� /�1;2#" .  

#]���/ -�,& ���+� " ��
%=#/ �� �<"� �1/ ���/ #�� �� �<"� �1 

#� �� �>� -# �� �����: ���� " �"#;%� ���� g���� d��#/ ;���; F��� 

�� $�'` �;H�  ��: ,�# .��+���> *�h�, Q
�  ;! �� �<"� �1/ 

���/ -# 33900 �#"�?� �� ��� 2001 ��486790 �#"�?� �� ��� 

2016 ��� ; ,�# ]1[ .#FU  /�'1�<"��� ��e�� ����� �� o���� ��#

 ���N9�� ��O�� �� �'�0 ���'� \�
�� " /���    J�#�N! ��NH'� /-�N�

�-#��� �� �>H! �� E�9%K# -# a�.     ��N����� �NL�� �N� ��#�# ��

  ;! X���#S�H��# ��# �� ��9�� �%L#���: 

 gNN`��]2[     �NN�  #�NN�1 /��NN
%=# ��NN� WNN�� �NN� �NN�%H� �NN!"�

     �Y�N2 ���N� �N��'� ��NO�� �� ��;= �%&�� �%���# /�'%��";��

 ,NN�#  ��NN: �NN[#�# "�-� ,NN�*�h ���NN��` " �NN��'� . ��e�NN� �NN� �NNO�

 /�'U;� -# 3��;= �%&�� /#]`# P"�L ���%2# �� /��� /�'1�<"���

  HN���� ,N'` d�%U" �*�I# " ��� �*�I# �� ��%H� P"�L  /�N'U��%2# �

,�#  ;!  ��Z%�# �1���#��d " ���%�# S�+L P"�L.  

 g`��]3[   �>HN! d�%U" /�#;��� �� /��� /�'1�<"��� ��e�� ����� ��

,�# �%L#��� .      $#�N� AN��� ���N7�
L RN���� ��NI o���� ��#

   ��HN! -# 3�>HN! ��%:#� $#�� ;�U�� g���� " /��� /�'1�<"��� ��%:#�

 ,'` $��-  -�2 �� /-��     ,N���# �@>N9� ��N7# RN[Y� �����

     ��NNp2 �� #�FNN< ,NNU�2 �� d�NN%U" /�#;NN����� q�NN�U -# �%NN&��

;�>��  ��Z%�# ]:��%� /��� /�'1�<"���.  

 ������� �L�� �� ���r�1 E"� 3���� ���'� G��%� ��H'� ��O�� ��

 ���� ���'�X�2�-# �#�s1  $0 �� �: ,�#  ;! ��#���6� ��T� ��U"#

 E"� ���� ���'�#X�2�- �#�s /�����2 )BPSO (��9�� �%Z< . ��#

 �� $��- �� ��6%�  ;�1� v�%! Q�#�I  #��1 �� E"�]4[  w��

,�#  ;!   �<"��� /#�� ���'�  -#;�# " $�>� �� $;��� $0 f;1 �:

,�# /��� . ,�_+= X;� /#�#� /�1��6%� c]` ��� ,'` " ,���

�� v�&��;��!  " $��� ,L#��>� x�* �� $0 �� �: ,L#��>� ��K

� R2 �� $���,�#  ;! �%L#��� ��y&.  

 #�#� #� ��%:#� " ��%:# $#�� ;�U�� ,����= /��� /�'1�<"��� �: ���0 -#

 #� S�+L �U��%�# $#�� ,����= ���� ��� ����� �� ;����= 3;�%&1

;��: z�: �>H! �>���%�# /�#;��� ��H'� �� "  �#� W�#]*# .
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 ���'� �����` �Y��� �L���� �%*�< �O� �� �� /��� /�1  �<"���

 ,�# �%*��F� X���# f;1 ��#]5[.  

z� -# ���%�# ,�*�h ,��";�� " �I��� $"]*# -"� W�#]*# ��  " ��

 �� ��F�;�;�� g���� ���� ��7# -# �>� $#��� �� ��� /d��# E�%&<

$�>� �� -��� �?�� /�� -# Y�� $#�� �� ���%�# {+�  ��Z%�# " ����

 ��  "@� �>���+� 3,�# /�"�I ��F�;�;�� g���� ��# -# ���'�

 R�%�� ��!�9%K# �#�e# ��H'� Q`�� 3b�� /d��# ;�U�� " �����

�� �� ��`�����< ]�� ��;= �%& . �O� �� ��I o���� ��# #FU

 3�U�&� ��7# ��6%� $#��� �� �'�0 $�>� " /��� /d��# g���� �%*�<

��'� �%���?U# -# ����PSO  R��&� �� ��#"�* /�1�����: /#�#� �:

�� ��� ]�� 3,�# ��;�'���� .  

$���� ��# -# f;1�� ���]� /��<��>� �� �%&�� ,���# ��H'� ���� /�

,�# $0 ���'� ,�*�h " $�>� ���_� �� " .    P"�NL �N� ��NO�� ��# ��

�H�� " ����# �%&�� ��!�9%K# #;%�# 3�>H! S�+L�� /;��" ;��! 

 ��# ��e0 W1�: ��O�� �� /��� ���]� ,�*�h " $�>� ���%'� a|�

;! ;�1#�L ���_� ��!�9%K#. 

$#��� �� /��� /�1  �<"��� -#  ��Z%�# ��I �U��� ��#   ��N7# ��6%�

�U�&� Q�%� �#]*# X�� ��       ��NO�� �N� �N'�0 �N��'� ���N��` ��H�� �� 3

 �%���?U# J��� �%&�� ,���# ��H'�PSO ;!�� �� . �U��� ��#�# ��

 W�� ��2 ��9�� �%L#��� ��y&� R2 /��y� $��� �� .  WN��3   �N�

     WN�� X���#�N� " 3�-#��N|�� G��N%� R���� " /�;� ��_U�+�4   �N�

/��< ���%�  �#��'�9�� " ,'`��#� }�
%L# ��0 �������. 

2 -  K��
�E_�� ���_>  

2-1- ���
 $�� ���	 :�  

 ���7 �� ��� E-" ,��� R>! o��+� ���� �U�?T g���)1 ("  ��� 

 �+�#� -# ��� ,��� Q&2 �� ��� ,��� ���%2# �U�?T g�-�� g���

)1 ( ,�# �H���� R��=]6[: 

f (VW) = 
��� ��  exp[� ���� 	�

]                                    )1 (  

 �>���+�VW  3��� ,���C  "  -#;�# �%�#���f (W) �U�?T g��� 

,�# ��� ,��� �� S���� ���� �U��%2#.   

  

  

  

  

 R>!)1 :(��� E-" �� S���� ���� ���%2# �U�?T g��� -# /# �����  

 �� ]�� ��� E-" ,��� �� /��� ;2#" �`"�L $#�� �+�#� �+�#�)2 (

,�#  ;! $���.  R>!)2 ( �`"�L $#�� $��� S�H��# -# /# �����

;1� �� $�9� #� ��� E-" ,��� " /��� ������ ]6 [:  

 �>���+�PW  3/��� ;2#" �`"�L $#��PR   3�����N� ���� $#��VW 

 3��� ,���VC    3$#�N� ;N�U�� /#�� ������ -��� ���� ,��� ���%�:

VF     " $#�N� ;N�U�� /#�N� ������ -��� ,��� ���%9��VR   ,��N�

;�!�H�� ������ ����.  

  

  

  

R>!)2 :($#�� ����� -# /# �����-/��� ;2#" ,���  

)2(  
2 2

2 2

0

0

W C

W C
R C W R

W R C

R R W F

F W

V V

V V
P V V V

P V V

P V V V

V V

 ≤
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2-2-  ���	 ����
 "��#�$��� ���(  

��#�s X�2�-# /-�� ���'  ���H���� E"� z� ,�# �: ��'� R[�&�

#� ����  �� #��#�>� ��>� /�1  �`�� �� ;�;��: R2  #� z� ��H'� ,'`

 ��f;1 g��� x"�Z� ;�: �� ���'� .PSO !#� �� #� ��y&� z� �%

;�;��: /�1 R2  #� -# �%�_�`  $"�� #� �#�s ��# " ;�: �� ���'�

��� �I��� /�1 ����* J��� ��%&` /�p* z� �H���� /#��  

 �s ,��� " ,�_=�� ;1� �� ,:�2 .��e�� ,��  �s �1 ,:�2 

 �� ��2 ��� �� �: 3;!�� �� ����  ;! �%L��! ,�_=�� ���%'�

 ��%&` /�p* R: ��  ;! �%L��! /�1 ,�_=�� ���%'� ,��) �:

� �#�s J��� �%'� /�1 ,�_=�� $;! #;�� �� �;��! �� -"� (

��! �� ,�#;1 . �%�� ,:�2 Q`�� ;�"� ��# �'���� ,�� ��

R2  #� ���%'� ���< �� . �%���?U# R2#��SOP  ~�! �� $#�%�� #�

��: $��� ��-:  

1- ��U"# �1� �#;�� : �� �#�s -# ,�_�` z� �� ��U"# �#;�� $�#�

 ��_�# �� �*��
� /�1 ,��� " �1 ,�_=��D ��%&` /�p* ��  

2- $�- ����� :,�_�` ��# ��  �s �1 �?%&��! /#�� �����  

3- ����� -"� �� : �+�#� ��  �s �1 ,��� �H����)3(  �� ,:�2 "

 �+�#� ���#�� /;_� ,�_=��)4( ]7[  


��� � ��� �  
��]+��� � �����  �
������ � � ��� ��  ��� � ����� � !���� � �
 ��� )] )3(                                                        

 ���� = ���   
��� )4   (                                  

�NN>���+� �����   �s ,NN�_=�� ���NN%'�k 3!����   ���NN%'�

    3;N�#  ��N: QN&: �%���?U# /#�`# ��� �� �#�s �: �%�_=��

�����  "�����   -�� �� �*��
� /�1  ���![0,1] 3��� 

 "
��     �s �N�_* ,��N� " ,�_=�� Q���� ��k   �#�N>� ��t  X#

"����  "
���    �s  ;N! ~@7# ,��� " ,�_=�� Q���� ��

k ,NN�# .c1   " /��NN* ,L��NN! �%�#��NN�c2  ,L��NN! �%�#��NN�

 ���r�1 " ;!�� �� ����%`#W  �+�#� ��)3 (  �N�- ���7 ��

;�0 �� ,�;�:   

W = Wmax – (Wmax – Wmin) [
"#$%

"#$%&'(]                       )5     (  

 �>���+�Wmax  "Wmin    "  ��N� ���N'� " ��U"# $-" Q���� ��

itermax    "iter  �: /�#�>�  ���! " �%���?U# R: �#�>� �#;_�

 ;�!�� �� ��#� �#�= $0 �� �%���?U#]8[ . �+�#�  �#��1 #FU �N�- 

,�# �#�=��:  

 )6  (                                     Vmin ≤ 
��� ≤ Vmax   

4- ����L : ��_� ^=�� ���_� z� �� �<# �%���?U# $��: ^=�%�

 ��2�� �� �%*� ���
��# ��K �� ;���2   

2-3- ��'�-�2� ��
 ��>�  

      " /-�N* oN+�� ��N�# �N� �N: ��- ��>��� \L�! -# �U��� ��# ��

 ���%�# S�+L ��� �*�I#) �N�%:#  -�2 (    E�N9%K# -# aN� �Y�N2 ��

  K# /;N�� �NH�� ,'` 3;�>�� R��     ���N� �N��'� ��yN&� " ��N!�9%

 ���?��  ��Z%�#]9[:  

)* � +, W. /0120324
�561�5657568�5

.9�
: �

);<3  =∑ W.5.9� ? � �1 � );<3�                      )7(  

�. � 032∑ 032A2BC                                                )8(  

 �>���+�PI  3���%�# S�+L ��!�9%K# /;�� �H�� \L�!Wl 

JL ��-" Q��I  ���%�#i 3m  3�>H! S�+L �#;_�Pni  ��%:# $#��

 ���%�# JL -# /��H� i 3E�9%K# �#;L� -# W��PLi  ��%:# $#��

 ���%�# S�+L -# /��H� i 3E�9%K# �#;L� -# a�M  �#;_�

� E�9%K# -# a� �'�0 �� �U��%�# ��%:# $#�� �: ���+L �� ,H&
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 3,�# �%!#� W�#]*# $0 -# W�� ,U�2Pcon  �#;L� ���%2#

 " 3E�9%K#MFL 3MFM  "MFH  /-�* ,��p� g�#�� Q���� ��

 R>! -# �: ;�!�� �� ���- " J��%� 3�: ��� �*�I#)3 ( �� ���_�

;��!.  

    �%N&�� ��N!�9%K# /#-# �N� \L�! ��# �#;�� �T�1 ,�# �'�;�

 ��e�N�  ;�1� $�9� 3;!�� �%<�]�     �� E�N9%K# �N�# �N� QN������ �#

       ,N��U"# �� $0 V�N=" ,N'` ��#��?N9�� ���#;N=# #FNU "  ��� �>H!

��#� �#�= /��Y�� .     /#�N� \L�N! �N�# $#]N�� �T�1 �?�� ���H� ��

   ,N�# ��Y�N� E�N9%K# $0 �+L �H�� ;!�� �%<�]� �!�9%K# .  �� #FNU

]�� ��#� $�>�# �: ���` �� ,&��� �� /��� ;2#" ���'� \�
�� $#

    �>HN! -# ���'��N! �� /��N� /�1;2#" " �%9< ����: \L�! ��#

    ��:FN� \L�N! W1�N: �� #� ��e�� ���%9�� ;��#�%� �: ;��! Q
�

;�!�� �%!#�.  

  

R>!)3 :(���- " J��%� 3�: ��� �*�I# /-�* ,��p� g�#��  

 ���=R��! ��y&�  ;2#" ,�*�h  ;��:�";�� ���= " ��� W�� ���=

;�%&1 /���  �: ��%&` /�p* ��PSO  ;�#  ;! q��U  ~�! ��

;�!�� �� ��-:  

D )E2
3

.9�
�  D

3

.9�
)F.3G2  ≤ )HIJ2           

)E2 A2K  ≤ )E2  ≤ )E2 ALM  )9(                                         

Pij ≤ Pij max   

�>���+�
iG

P  ��! �� /;�U�� $#��i 3
iD

P  ��! �� �*�
� $#��i 

3
ij

P ��! -# /��H� $#��i  ��! ��j 3
miniG

P  /;�U�� $#�� R=#;2

 ��! ���#��di3
maxiG

P  ��! ���#��d /;�U�� $#�� ��:#;2

i3)F.3G2    /���  �<"��� /;�U�� $#��i3)HIJ2    ��:#;2 $#��

 /���  �<"��� /;�U��i " maxij
P��:#;2  JL -��� $#�� R7#"

��! $��� /�1i  "j  ;�!�� ��. ����� ��_U�+� ���  ��O�� ��

 S�+L �� �U��%�# ��%:# $#�� �H���� ��� W�� -#DC   ��Z%�#

����! . #FU S�+L ,�"��� -# ���%�# �O�*�7 ;!  �1 ��! d�%U" "

 ��#�� ,������ z�;��! �� �%*�< �O� �� .�>��# �� �O�  f@%L#

 ��"#-d�%U"  �1 ��! ]�� �@�� zT�:3;�!�� ��  #FU�#;��  $#��

U��%�#� ,�# �H���� R��= ��- �+�#� -#:  

 )10   (      
j k

jk

jk

P
X

δ δ−
=      

�>���+�
jk

P $#�� ��%:#��! $��� /��H� /�1j  "k3
j

δ  ��"#-

 ��! d�%U"j3kδ  ��! d�%U" ��"#-k "
jk

X JL a��%:#� R7#"

��! $��� /�1j  "k ;�!�� ��. 

2-4-  �����	� �
 �E_�� [$�� "��   
�! ����


 � ���( #�$����%��& ���� ���	 ���'  

 /-�� ��H! �%���?U# /��'�9�� R>! o��+�)4 ( �� ��- ~�! �� "

;!��:  

1-  3���%�# S�+L ���@�# R��! -��� ���� ��U"# ���@�# �"�"

 $#]�� ��:#;2 ��O� /��� /�1;2#" ���@�# " �>H! /�1 ��!

�'�0 /;�U�� $#�� .  

2- ����#  E"� �� /��� ;2#" ;�;��: /�1 $�>� -# /# ��U"# ,�_�`

PSO.  
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3-   ;�� �� /���  �<"��� Q
� ;�;��: $�>� ��U"# v��%�#2 ��H! 3

� /-���U��: ,��� E"� J��� ��� E-" ,��3 3 $#�� ���_�

 �H���� " ��!�9%K# /;�� �H�� X���# " $0 �� Q���%� /;�U��

 P"�L /#�� ������ ��>��� \L�!�>H! S�+L z� z� �U��%2#.  

4-  ;�� /�1 \L�! J��%� �#;�� �H����3  ;��0�� $#��� ��

  �<"��� Q
� ���7 �� ���%�# JL �1 P"�L /;�� �H�� \L�!

;�;��: $�>� �� /���.  

5-  R2#�� X���#3  "4  X�< ;�;��: S��� X��� /#��2  ��O�� ��

��'� ������ ���_� " �#�s X�2�-# �%���?U# ����# " ���� �

/��#�� .  

6-  R2#�� X���#2  ��5  ;2 �� �%���?U# /�1�#�>� �: ����- ��

;��� �
�9� . �p� ���%'� �'%�# ��) f;1 g��� ���%'� �: /�p�

��#� #� (��! ��  �#� W���� ���'� A��� $#��� ��. 

 

 R>!)4 :(���'� -#  ��Z%�#�� �U�&� R2 /��� ;�"� " �#�s X�2�-# ����

��H!,��� /-���U��:  

 

 

3 - ��\ ���	 ���'  

    ��#;��%N�# �>HN! �N_U�+� ���� �>H!24     $�N����# ,N����= ��N!

IEEE  R>! �� �: ,�#)5 ( ,�#  ;!  �#� W����]10[ .  

 R>!)5 :( ��#;��%�# �>H!24  $�����# ,����= ��!IEEE 

 �� o���� ��# /�1 /-�� ��H! X���# �� ��- /�1 x�*  �N%*�< �O�

;�#  ;!:  

1-    �� �_N� �NI�* ���T �� "  ��� ��6%� /��� ;2#" /;�U�� $#��

 ��e�� ���%9�� ,'` /��� ;2#" Q
� ��O�� �� $�>� ���%'� �%*��

,�#  ;! �>H! ,���# \L�! ��H'� �� .  $��N� �*��
� �� �O� #FU

    /�;N� /�'N!"� -# �N>� �: �U��: ,��� /-�� ��H! -# 3��� ,���

` Q���� ��  ��Z%�# 3;!�H�� �*��
� /�1;��0�* /-�� ��H! ,'

���< .  

2-     �N� /��N�  �N<"��� z� J�* -#  ��Z%�# �� x�* o���� ��# ��

;!�� .      zN� -# W�N� �N� ��N�_� RN��= /��'�9�� E"� ,�# �'�;�

��� ;1#�L ]��  �<"���.  
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3-    JN��� /;N�U�� $#�� ��:#;2  �N�  �N<"��� �� /� �N�   /�����N�

 ^�%��)��� $";�" 3/���  �<5 %    �N1  �N<"��� $#�N� R: "10 %  RN:

��`�� /�1  �<"��� $#�� �� �>H!( ��! �� /-�� ��H! .  

4-    �U��N: ,N��� /-�� ��H! �� �#�>� �#;_�500   E"� �� " �#�N>�

 �#�s /-�� ���'�20 ,�# �#�>�.  

5- ;�;��: /�1 $�>� ��U"# ,�_�`  N'`   /��N� ;N2#" QN
� , 12 

!�� �� ��!�;.  

6-       3��N�%�# S�N+L P"�NL �� $�N&>� �N&���� J�#�! ����# ,'`

 �+�#� �� JL �1 P"�L ����2#)7 ( ��#�� " /"�&�1  �%*�< �O� ��

,�#  ;! . �� ,�# �'�;���: ,U�2  ��#���%2# ,�# ���6� R��=.  

  ��e�N� �� �`�� �� ��!�9%K# /;�� �H�� \L�! G��%� #;%�# 3��#�# ��

 S�+L P"�L ���%�# ��,���#  �>H!   /��N� ;N2#" ��1 Q
� $";�

 �H�������< �� . a|�  /��N�  �<"��� ��p2 �� /-�� ��H! G��%�

 ,U�2 "� ��5 % "10 %  �HN���� �%&�� /�'1�<"��� $#�� R:  �N�

�� ;��!      �N� /��N� ;N2#" $�N>� ���%'�   �%���N?U# -#  ��Z%N�#PSO 

���< ���_�  .  

 ��!���	a%� (T7�' ��	�R�   ��c'�-�2� ��
 ��>�

 ��d$ K�
 �)�'���
 $��  

      �";N` �� �����N� �N�# �� ��N!�9%K# /;N�� �H�� G��%�)1 (  RN��=

,�#  ;1�9� .   �";N` G��N%� -# �: ��+���1)1 (  ���N?�� �NO2@� 

���! JL P"�L  23  �� #� ��e�� ���%9�� ���� �U��%�# $#�� W�#]*#

" �%!#� S�+L  3]�� ���� ������e�� �:    ���N! JNL P"�L1   �N�

;!�� .�r���T   �N�# J��%� $#]�� ,�# \�9� �";` ��# G��%� -#

 �� ��#�� �1 \L�!7053/2      �N� �N�#�� �N'�0 ��:#;2 �#;�� "3585/6 

,�#  .  

 e ��!���	 ( T7�' ��	�R�   ��c'�-�2� �c�
 ��>�

      K��c> �f&�c$ �c�A�g �c
 ���c
 $�� VW� �
 �)�'

 �cc�%�>170  ��� �cc?�)5 %  ��cc�������� K��cc> [cc&

����	(  

 S�+L z� z� P"�L /#-# �� �1 \L�! $#]�� �� W�� ��# G��%�

 �";` ��)2 (,�#  ;! �[#�#.  

 ��! ,U�2 ��# ��11     �N� /��N�  �N<"��� Q
� ,'` ���]< ���%'�

 ��:#;2 ;�U�� ,�*�h170     �NO2@� �N: ��+��N�1 "  ��� �#" �?�

     -# /;N�� �NH�� \L�N! ��:#;N2 �#;�� ���?��3585/6   ,NU�2 ��

 /���  �<"��� Q
� $";�)  ̂ NU# /�����N� (  �N�8030/5   ���N7 ��

,�# �%*�� W1�: ��! ��# �� /���  �<"��� ��p2 .  

8 ��!���	 (    ��c'�-�2� �c�
 �c�>� T7�' ��	�R�

 VW� �
 �)�'      K��c> �f&�c$ �c�A�g �c
 ���c
 $��

 �cc�%�>340  ��� �cc?�)10 % ��cc�������� K��cc> [cc&

����	(  

 S�+L z� z� P"�L /#-�� �1 \L�! $#]�� �� W�� ��# G��%�

 �";` ��)3 (,�#  ;! �[#�#.  

   ��N! $�N�r�1 ]�� ,U�2 ��# ��11      QN
� ,N'` �N��]< ���N%'�

 ;�U�� ,�*�h ��:#;2 �� /���  �<"���340 " �?�;!�� �� �# . �>�U

  ,NU�2 ��# �� /���  �<"��� �%9�� /�#F< ��e�� R�U� ��-   ��+��N�1

 �"#;` �&���� -# �:)2 ( ")3 (  ���N?�� �NO2@�-    ��:#;N2 �#;N��

 ,U�2 �� ,H&� /;�� �H�� \L�!)v (  �N� " �%*�� /�%9�� W1�:

 -# �#;��6448/5 ,�#  ;��� .  
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1
 Particle Swarm Optimization (PSO) 

2
 Binary PSO 

3
 Monte Carlo Simulation  
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Optimal Placement of Wind Farms for Improving Power 

Systems Security using Particle Swarm Optimization and 
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Abstract: 
One common problem in power systems is contingencies. Since the system is likely to enter an 

emergency condition, the various possible failures likely to occur in a system should be evaluated 

and ranked beforehand and the necessary measures should be accordingly taken so as to cope with 

such upcoming conditions by the system operator. According to the today’s increase in the use of 

renewable energies in power systems, a solution that can play a considerable part in reducing the 

adverse effects of such failures is the purposive use of such production entities for improving the 

power system security. Thus, the present study deals with the investigation of the methods of 

maximizing wind farms and their optimal location effects on the improvement of the post-

contingency conditions of the system. Meanwhile taking the wind farms’ production power into 

consideration, the current research tries to find the best location for wind farms in such a manner 

that they could exert the largest effect on improving the system security. To do so, Particle Swarm 

Optimization (PSO) algorithm and Monte Carlo Simulation (MCS) using MATLAB are applied and 

the proposed method has been tested on IEEE-RTS and the numerical results have been analyzed. 

 

Keywords: Wind farm, Power system security, Particle Swarm Optimization, Monte Carlo 

simulation, MATLAB. 
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