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Abstract: Installation of active power filters (APFs) is one of the most efficient ways to reduce harmonic pollution in distribution 
networks. In previous researches, APFs are considered with integrated control system and local control system of APFs is one of the 
items that has been ignored in optimal allocation of these devices. Integrated central control systems need powerful hardware and 
software infrastructures and since there is no such infrastructure in Iran distribution networks, such methods would be usefulness for 
optimal allocation of APFs. In this paper allocation of locally controlled APFs has been studied. Local control system of APFs make 
the current of upstream branch from their connection point sinusoidal by sensing the current passing through the connection point and 
injecting equal but opposite current to that point. Genetic algorithm has been used as the optimization tool and finally, the numerical 
results are discussed in two, 9-bus and 33-bus test systems.  
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519  9��� *z���	 - '�� ��Z���M�� �����6 u�0�!��(�  \�#=- W�5 

 - �2���M�� �����6 u�0�!��(� ?+�9�� �����6 *6� Y3  �2�� ��Z��

 '��J�� ]27[�*Q .�� J��6*#��  7�4�?+ G��2 ?#BB< 5=�O ��

+*v��  9�1 *0 �2��$��@� 1�� �*Q *z���	 - ?(@��� 9��� J�*#��6� 

7�4� ���� 1�(� *6 ��$ *+�*+ �� 8 *0 �2��$ ��@� 1�A�N#�� '�� J�� .

*�$ 5L6$�H  J+�j���6*#��  7�4�1 ���� 1�?+ �X��9�� � *6� - *#�

*�$ 5L6$� Hs#�� *18 �� L1 ����1� *� *+ �X�$��� A�BC� J�*<$�' 

J��. *�$ 5*0$� Hα ��L  *+�*+5 ���� {*� 1�J�� '��.  

5-1- ��� �%!K% �7'& 

� ��$ 9� >N+ :$ Y(@� H9�.$3 !�4�� 9 ?��+  .J�� '�� '���#�� 

�$ K�*<�Y.M�� �$ ?(@� : W(� ��6 ���$'��� >  G�!Sn� -�6��+� 

18  7-�0 ��2 =�'�� JB �J� .��@� 1��.�  ?(@�10 J=-�/�*,�8  -

 \�#=-���� 18 23 �� J=-��J��. � ?(@� ���M G�!Sn�� 30*� �� L

]24.J�� ��0�� [ 1��6��n  7-�0 �� ?�2 � �� �J�� m��-$ ?(@� :

 ��+ ^��r�+�6� 4  -5 T��M*�  -t�� 9�  7�@�>�?B=�� ������+ 

�*� ?�$�L. 5$*0 U$� 1�$U+��� �6��+ :  W(�7 J�� .1�(�$+�� &+�� H

���6*#�� � �� 7�4�$:  |�#N� >N+ -� �� ?(@�?� J�� ?#�*< K���� 

'��-8*+ }�6 7-� >N+ ���*� :#M��$ ������#�� ^IEEE-519  �+

���?�1�*� L6$� H���6*#��  - 7�4� }�6>N+  K-����?�1�*� 

�6\�#=-� �����6�(�  ?(@� �� ��0��J�� .Z�. �6*#������E�*+ '��� 

��/=�$#�\ E#�=*#�� ;-� -� *6 ��  Y�  ��*+?(@� ?���� |=� � 7-�0 �

3 .J�� '��8  

5-1-1- �	 V"7'& ?-1  

� ��$��98 :$ >&+�?�9��� �� }�6 �+�?� 1�*�L6$ H����6*#��  7�4�

 '�� K���� |�#N� J=�	 ]�� ��J�� .J=�	�6� ��98 |�#N�$ �� >

�$ �� G-��. W��� >N+ :1�(��6� ����$ ��J��  �� ?�  

 7-�04 � �� �J�� '�� ?i���$ J�S! 7-�0 : �N
�'����  ��v	

� �� *Z����� r�+� 1�r�+�6� ����$ J�S! - '��+ ��– ��4� ?+� K�!

� �� *Z��� r�+ ��v	� 1�r�+�6� ����$ ��J��� K���� 9� }�6 .$ :

��98$1�
� >/#B+�- - G-��. 1���� `����6� =*#�� ;-� -�� �C�� 

 -$ WC� ?+ ?I��,(1�(��6� ����$��� � 5 ���6*#�� 7�4� 4O�� -� J

�6��+� T��M*� J��.  

  /��6� :" B&�D�G�T0� 7'& �%!K% ����  

  

 �
+>2����� S�MXY& :�  ����9 �1��  
  

THD (%) 
 KVAR 

T0� 

KW 

[�T0�� 

KVAR 

T0�  
kW 

T0�  \��  

83/0    0  0 253  1012  1  

06/2    0  0 187  539  2  

60/4    0  0 245  985  3  

94/5    1840  1598 0  0  4  

32/7    600  1610 0  0  5  

23/7    0  0 61  429  6  

14/7    0  0 33  633  7  

03/7    0  0 72  539  8  

01/7    0  0 110  902  9  
  

  

 �
+>3 :�!R'& �����	&��A"�%$ 9�� ���� �� G�%!K% 7'&  

 ���4.WB�   ���4.

4�0�J  

>&0 �*� 3n��. �*� �=*#�� ;-� 

60 75 1/0  9/0  ��C� 

100 200 1/0  9/0  $?I��,(  
  

  

  /��7 :Y�7 !	���%��� �>"�� �^�".�  �+�	?��:'�A  

�#�$�*0� 9� W2�	 ]� �$��98 :$ 7-�0 �� >5 .J�� '��8 1��6��n  ?�

� ?Z	S��*#&+ ����$�*+ 1�(� :� � 5 �� �� 7�4� *#�(@� H� ���0�

=*#�� ;-� 9� W�#B�� ��L�$Y*.$:  1�(�����$�� �6��+ ?+� T��M*� 

 ?(@�J�� �6��+ 9� 1���-� �+ -� T��M*��L. ?+ �$+ U�*0 *#
$ 1�

�*+�  1�*@0*0$1��6� �����6�(� ?(@� �� 9�J�� 7*#�� ;-� �� .

$ ?I��,(��/�6�?� ���� �� 7�4� *#��$:�6��+ J��� T��M*� � ��*O ���

�*Q� *jy� ����� - J*0$1� �L.$��  ?+ J@B� 18��/�6�?� �� �� *#�

�6��+ J��X�+� T��M*� ��BC� �	 �. ���� ��*O�  J�! .J�� *#��

�$ ?�[B� :��#M��  ?(@�J�� ?+?��<�� � :#�*<��*O 1��9 �� ?�� *#�

 �����$:J�� �6��+� T��M*� + 7��4� V���,���� :��6��+ - *#�� 

T��M*� + 7��4� V���,�� 9� J�� *#���� :� - *#��+� H>N+�6�  ?(@�

���9 ?+ J@B�� � ?���6��+ J��X�+ �� *#�� T��M*� ���*O�<��*.  
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 �
+>4 :�'�4��� 7��F	 +%�� ���	"�	 V �� &+"7'& ?-1  

 �'�45  �'�44   �'�43  �'�42   �'�41 \��  

– – – – – 1 

– –    2  

– –     3  

– –  –   4  

–  –  – –  5  

–    – –  6  

    – –  7  

    – –  8  

    – –  9  
  

 
 

 �
+>5 :��%"U /_�4  & ���	"��� ���� �
������� ���
  

 �� �	 V"7'& ?-1  
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 ��
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�+)
  

J
=�	

  

      

=*#
��

 ;
-�

�  
58/4  4  4  5  �C��  

1  
5  06/3  4  5  $?I��,(  

9/4  7  7  3  �C��  
2  

5  11/6  7  3  $?I��,(  

08/5  5  5  4  �C��  
3  

98/4  40/4  5  4  $?I��,(  

32/7  -  -  -  �C��  
4  

99/4  25/3  4  6  $?I��,(  

32/7  -  -  -  �C��  
5  

99/4  54/3  4  7  $?I��,(  
  

  

 ��J=�	�6�$  ?�1�(��6� ����$�6��+ J��X�+ �� ��� T��M*�  ��*O

������ `����6�  ;-� -� 9� W2�	E6 ?+ �L�$��#B6 Y .=�	���?� 

1�(��6� ����$�� �� ���$:�6��+ J��� T��M*� ;-� �����+  7*#��

�C�� 1�*@0 ?+ ���O9��� *0$�6��+ 1�� T��M*� �� - JB?����89� 

� 5 ��L6 7�4� *#�$RS�! - ���� ?� ��@&+� �6\�#=- ��� � ?(@�$� ��

������`��� � �&��$ �$ :� 5 � K�! �;-�� *#�J�� .  

�*+� ��*+� ��(� -� �*(��! G-��.�B=*#�� E� �C��  -$( �?I��,

 9� W2�	 `���&+�?�9��� �#@�� 7*#�� ;-� *+$ J=�	 �� ?I��,(4 

?+G��2 �C� 7*#���  ����'*&+���*+� ��*O ?#�*< J�� W(� .8 

�����6 u�0�!� �M���(� ���  \�#=-r�+�6� (@�? � �� ��$4�- :� J

 1�
����6�. 1��6��n � �� ?�$ J�� �N
� W(� :�!�ET� 

������1�� *0$ 1�M�� H� 5 � WC� J��X�+� W(�) *#�9 (

4�-������6 J�(� �6\�#=-�  *.�+ ?(@�J�� '��.  

  
  /��8: a0�� b�>!M& %!	������ ��� $��'
 \����� ���� 

 B�R��*����&���� �A  &c1   & /_�4����� �1� d
� �� ����� 

"��;�(� �� �	 V"7'& ?-1  �'�44�� <��	 ����� S�!_�  
  

 

  /��9 :�>"�� �0�� 5 �� 6  B�R��*����&���� �A  &c1   & /_�4

����� �1�  d
� ������� "��;�(� �� �	 V"7'& ?-1  �'�44�� <

���� S�!_��	 ��  

5-1-2- �	 V"7'& ?-2  

� ��$ >N+ :&+�?�9��� 1�*@0 }�6 �+9���  W��������6�Y�6� 

 �� ��0��(@� H���� H?#�*< K���� |=� J�� . ���$���  9� }�6

&+�?�9��� ���?�9��� �6\�#=-� �����6�(� ?(@� �� ��0�� J��. 

�*+� ��� ?+ W$ }�6 :���� J�� M�� 9��� ����� *z���	 �. u�0�!� �

�����6�(� �����6 u�0�!� �M�� - W��(� ?+�9�� �����6 *6� \�#=- Y

r�+�6�  ��-� �� ?(@�&+�?�9��� .���� ��Z�� *�2  ?� J�� m��-

�*+� ���?� 1�*������6�Y�6� \�#=-�  ��0��?(@� ��  �. J�� K9X

*0$1��6� �6��+� T��M*� ?+ ?(@�� �� �P= ���� 1�*@0 W��� ��n$: 

 WO��	 �?(@�2 ��� ���� 7�4� *#�� .J�� 9� �� 7-�06 �#�$ 9� W2�	 ]

&+�?�9��� �C� 7*#�� ;-� -� *6 ?+�  -$ ?I��,(J�� '��8 .  

 �
+>6 :��%"U /_�4  & ����� �1� �� �	 V"7'& ?-2  

-��C� 7*#�� ;�  ;-� 7*#��$?I��,(  *#�����  

8  8  � '9����� *#� �5'��  r�+ ��4  

28/7  36/7  *0 *jy� �����$�L. 1�$�� (%)  

6  6  � '9����� *#�5 �'��  r�+ ��5  

24/5  29/5  *0 *jy� �����$�L. 1�$�� (%)  

00096/0  00951/0  +�
� ����� ?�THD (%)  
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?I*<� *0 *jy� ����� ��$�L. 1�$�� ���6*#�� ���� }S#M� 7�4�� 

 '�6�
������ �1��6��n ?�  ��Z#����J�� #��� H ;-� -� *6

�*Q)�� J��6*#��  (7�4�$ 1�B(J��.  

 W(� ��10 n������6 |�(� *0$�L. 1�$�� ���6*#��  *6 �� 7�4�

 '��8 ;-� -�J��  1�
� ?����6� *�. �+$B+ 5�+�M ��� *0$1��6� 

�L.$�� $ 1�B(������+ . W(�11 *0$�����6 1��(� T ��+��M*�  r�+

���� ~5 �� �� ���$*0 �+ ?B$T 1���M*� ���6*#��  7�4�1�
����6� �

U@n*+ *0 ��Z#��$�L. 1�$�� ��*0 �+ |=�N� RS��� 7�4� *#�$ 1�

�����6�(� T ��+��M*� J��� .$1�*@0 9� 1�
� ?�[B� :9��� W��� 

*0$T ��+ 1���M*� ��*� ��Z#�� U@n *+ - �6�$1�*@0 59��� )RF (

� ;-� ���
��&��  *+�*+1 J��.  

 

  
(|=�)  

   
(A)  

  /��10 :�>"�� �^�".� 
������� ���
 �� �	 V"7'& ?-25   

)7'& ( ������� ��	�< )= ( ������� "�(��;�  

 /��11 :�>"�� �^�".� 
���� ���
 fg%*+� 
�� \�� 5 �� 

�.	"�: �� !��	"S� %!	������ �>"�� ��� [�T0�� \�� 5  ��

�	 V"7'& ?-2  

5-2- ��� � = �%!K%  

�$� K�*<Y.�M�  ?(@�?4=������� � ��$ W(� �� >N+ :12 '��8 

J��. G�!Sn� �6��+� �$ : 7-�0 �� ?(@�7 =� '�� JB G�!Sn� -

] 30*� �� ?(@� ���M28.J�� ��0�� [   

> �
+7S�MXY& : ������ ��� ��%!K% =  

THD 

(%) 
kVAr 

[�T0��  
kW  

[�T0��  
kVAr  

T0�  
kW  

T0�  \��  

14/3  0  0  0  0  1 

28/3  24  40  36  60  2 

95/3  16  36  24  54  3 

31/4  32  48  48  72  4 

68/4  12  24  18  36  5 

98/5  8  24  12  36  6 

46/6  40  80  60  120  7 

32/7  40  80  60  120  8 

72/7  8  24  12  36  9 

09/8  8  24  12  36  10 

13/8  12  18  18  27  11 

18/8  14  24  21  36  12 

61/8  14  24  21  36  13 

83/8  32  48  48  72  14 

93/8  4  24  6  36  15 

02/9  8  24  12  36  16 

21/9  8  24  12  36  17 

26/9  16  36  24  54  18 

32/9  16  36  24  54  19 

58/3  16  36  24  54  20 

64/3  16  36  24  54  21 

70/3  16  36  24  54  22 

17/4  20  36  30  54  23 

62/4  80  168  120  252  24 

85/4  80  168  120  252  25 

9/6  10  24  15  36  26 

23/6  10  24  15  36  27 

13/7  8  24  12  36  28 

80/7  28  48  42  72  29 

02/8  240  80  360  120  30 

35/8  28  60  42  90  31 

42/8  40  84  60  126  32 

45/8  16  24  24  36  33 
  

  
  /��12:�"B&�D� G�T0� ��� �%!K% �=  

  

 W��� �A ?���� ?(@�33 ��� \�#=- �� r�+� 6/12 �� J=-���+  1��.

��@�� 10 J=-�/�*,�8 J��. 
N+� ���. ��+ 9�� r�+�6�  ?(@�

T��M*�  7�@� t�� 9� ->�?B=�� n �+������6 |�(�  U+���W(� 7 

'�� {*� J�� .1��6��n  ?� 7-�0 ��7  '�6�
������ �M�� 
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�����6 u�0�!��(� B+ �� \�#=- W�����  9�r�+�6�  �	 9� *.�*� ?(@�

 ������#�� 9���IEEE-519 J�� 1�*@0 K-L= -9��� 18  ��� 1�
���6�.  

���.� r�+�6� ?(@� � ��$��98 :$> ?+���� 1�(� 1���!$�*+ ��� 

� 5 ��'�� {*� 7�4� *#����. �6*#������ ��/=�$#�\ E#� Y� ��$(@� :? 

��L  7-�0 U+���8 Z�.�'�� E J��.  

 �
+>8����	&��A :�!R'& �"�%$ 9�� ���� �� G�%!K% =  

WB� ���4.  ���4.

4�0�J  

>&0 �*� 3n��. �*� �=*#�� ;-� 

80 100 1/0  9/0  ��C� 

100 250 1/0  9/0  $?I��,(  

1�(�$+�� &+�� H���6*#�� � �� 7�4�$�C� 7*#�� ;-� ?+ ?(@� :�  �+

�#�$ 7*#�� ;-� 9� W2�	 ]$ 7-�0 �� ?I��,(9 ���$ ?B'��  ������ -

�*/�6�$ ��/=�$#�\ E#��*+ Y� ?i��� ;-��#@� ;-�) '��� �� *+ 7*#

�C�� W(� �� (13 ���$ W(� .J�� '�� '��� >14 �*�$ u�0�!� 5

�����6�(� ���  \�#=-r�+�6� V� �� ?(@�  9�&+�?�9���  -� *6 ?+

�C� 7*#�� ;-��  -$ ?I��,(1�
� ���6��C� 7*#�� ;-� �� .� 

 ?+ ?(@�2 ���*+ 7�4� *#�� 1�*@09��� *0$1��6� �����6�(� ��� 9� ���

.��2���?�  7*#�� ;-� ��$ 9� '���#�� �+ ?(@� ?I��,($� Y�� 7�4� *#

�*� ?+$ A���� ^���'� J��. �$��� G-��. :�  9��C� ~ �*(��!

���6*#��  ���P� ;-� -� �� 7�4�J�� .  

  

 �
+>9: ��%"U /_�4  & ���	"��� ����� 
������� ���
   

�� ��� �= �%!K%  

$?I��,( �C��  =*#�� ;-��  

1  2  � ���4.��6*#�� 7�4�  

7@3  11@1  -6@2  � 1�(�� *#�@ 9���� ~�� (�2��) *#�  

03/1  03/2  ����) }�6 3+�. �M$(  
  

1��6��n  >N+ �� ?�2-2 �� *���  7�� ��?i���'�� � ��$ ?=��� :

���L. �+ 7�4� *#�$*0 U$4� 1��  ��1�*@09��� *0$�����6 1��(� ��� H

 ���� 7� .�7�	?(�8  7*#�� ;-� ��$� ?I��,(�+ ?0�. 1-�+ 7�4� *#� ?

*0$4� 7� .� ?��� 1�� �6\�#=- >6�� ��� �����6�(�  .���� ?(@�

W(� 15 1�
���6� ~*0 G-��.$ ?M�� 1�5  ?+6  9� V� - W@O

&+�?�9��� � ;-� -� *6 ?+J� .1��6��n J�� m��- ?�  u�0�!�

�����6�(� *0$�C� 7*#�� ;-� �� 1��  9� *#�� 7*#�� ;-�$��,( ?I

J�� '��+.   

 W(�16 1�
���6� ~*0$ ^M 1�10  ?+11 �� 5 � 9� V� - >

���C� 7*#�� ;-� ?+ 7�4� *#�� J�� .1��6��n �
� ?� '�6����� �

*0$��@! 1�� � 5 � 9� V�� *#�RS��� ������ � - '��$ :�[B�? +�1�

� ?� J�� 18 *<�  7�4� *#�Q-�� H �� ��M?+#����  - J��  '��� K����

*0$�����6 1��(� �6��+� T��M*� ���$: �� ��M 7� .� WC� J��
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