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ƶƇǈų�
�ƶƫŚƤƯ�Ʋƿř�Źŵ��Ĩƿ�Żř�ƹ�Ţſř�ƵŶƃ�ƶƀƿŚƤƯ�żƿźŞţ�įƹźŤƯ�Śŝ�ƱřźƸţ�įƹźŤƯStatcomƺǀƀě�źŤƬǀƟ�ƵřźưƷ�ƶŝ�����ƶĪŞƃ��Ʊřƺţ�ŢǀƠǀĩ�ŵƺŞƸŝ�įřźŝ

�Ʊō�ŹŚŤųŚſ�ƶĩ�Ţſř�ƵŶƃ�ƵŵŚƠŤſř�żƿźŞţ�įƹźŤƯ��ƩźŤƴĩ�ĥŚŤƫƹ�ƖŞƴƯ�źţŹƺƴƿřŶƃŚŝ�İƯ�ƱŚƿźū�Śŝ�ƵŶƃ����ƲƿřStatcom �ƶŝ�İƳŚƯŻ�ƵŻŚŝ�ĨƿŹŵ��
�ƺǀŤĩř�źŤƬǀƟ�šŹƺƇ���źǀƜŤƯ�ŹŚŝ�ƺǀŤĩřŹ�Ʊřƺţ�ƱřźŞū�įřźŝ�ŹŚƐƣ����źţŹƺƴƿř�šŹƺƇ�ƶŝ�İƳŚƯŻ�ƵŻŚŝ�Ĩƿ�Źŵ�ƹŶƴĩ�İƯ�ƪưƗ�ĨǀƳƺƯŹŚƷ�ƝŸů�ƹ��

ƶĪŞƃ�ƶŝ�ŹŚƐƣ�Ǝſƺţ�ƵŶƃ�ŵŚŬƿř�įĥźƳř�ŢƄĭźŝ�įřźŝ��Ŷƴĩ�İƯ�ƪưƗ�
�

æ��ƶƯŶƤƯ  
ě�Śŝ�ƵŻƹźƯř�ŢƘƴƇ�ŢƟźƄǀ��Ţſř�ƶŤƟŚƿ�ƂƿřżƟř�ĨǀƳƺƯŹŚƷ�ƵŶƴƴĩ�ƢƿŹżţ�įŚƷŹŚŝ�ŵřŶƘţ���ŻŚſƺƀĪƿ�įŚƸŤƀě�żǀƳ�żƿźŞţ�İƣźŝ�ŹŚƐƣ�ƮŤƀǀſ�Źŵ
�įŵƺƿŵ��Ţưſ�Źŵ�ĨǀƳƺƯŹŚƷ�Ŷǀƫƺţ�Źŵ�İưƸƯ�ƪƯŚƗACŶƴƃŚŝ�İƯ��Ĩƿ�Żř�ƶƫŚƤƯ�Ʋƿř�ŹŵÎ�Statcom�ƩŚƈţř�ŢƫŚů�Źŵ�ƶĩ�Ţſř�ƵŶƃ�ƵŵŚƠŤſř�

�ƶĪŞƃ�ƶŝ�ŹŚƐƣ�řŹ�Ʊřƺţ�ƱřźŞū�įřźŝ�źǀǀƜŤƯ�ŹŚŝ�ƺǀŤĩ�İƣźŝ�ŹŚƐƣ��ŚƸĪǀƳƺƯŹŚƷ�ƝŸů�ƹ�ŵźĩ�ŶƷřƺų�ƪưƗ��ƺǀŤĩř�źŤƬǀƟ�šŹƺƇ�ƶŝ��ŢƫŚů�Źŵ�ƹ
żƯźţ����ŵźĩ�ŶƷřƺų�ƪưƗ�źţŹƺƴƿř�šŹƺƇ�ƶŝ��ƶĪŞƃ�ƶŝ�įĥźƳř���ŢƄĭźŝ����įřźŝ���żƿźŞţ�įƹźŤƯ�ŵƺūƺƯ�ŢǀƘƋƹ�Źŵ���Źŵ�ƵŶƃ�ŵŚŬƿř�įĥźƳř

� żƯźţ�ŢƫŚů� �ĩƺƀĪƿ�Ţƀě�Źŵ�ƶĩ�İŤƯƹŚƤƯ�įŚƸĪƳŚŝ�Ǝſƺţ�ŶƳŹřŵ� Źřźƣ� ƵŶƴƴ� �ŵƺƃ�İƯ�ƞƬţ�ƪĪƃ�ƢŝŚƐƯê� ���ƶƫŚƤƯ�Ʋƿř� Źŵ� ��įĥźƳř��Ʋƿř��
Ŷƃ�ŶƷřƺų�ƶƴƿżƷ�ƂƷŚĩ�ŦƗŚŝ�ƶĩ�Ŷƃ�ŶƷřƺų�ƵŶƳřŵźĭźŝ�ƶĪŞƃ�ƶŝ�źţŹƺƴƿř�Ǝſƺţ��

�
ç� �ŹƺţƺƯ�ƕƺƳ�śŚŴŤƳř�

      �ŢƗźſ�ƶƈŴƄƯ�ƶŝ�ŹƺţƺƯ�ƕƺƳ�śŚŴŤƳřó�ŢƗźſ�ƂƷŚĩ�Śŝ�ŚƷŹƺţƺƯ�ƶưƷ�Źŵ�ƹ�ŵŹřŵ�İĮŤƀŝ�ŹƹŚŤƄĭ���Ɵř�ŹƹŚŤƄĭŶŝŚƿ�İƯ�Ƃƿřż���ƱřżǀƯ
�ŢƗźſ�ƂƷŚĩ�Śŝ�ŹƹŚŤƄĭ�ƂƿřżƟř���įŚƷŹƺţƺƯƹ�įźſ�ƹ�Ţƴƃ��ƮǀƤŤƀƯ�ƱŚƿźū�įŚƷŹƺţƺƯ�ƕřƺƳř�ŹŵACŢſř�šƹŚƠŤƯ��İƿŚƤƫř��[1]�

�
æ�ç��ŢƗźſ�įŚƷ�ƶƈŴƄƯóİĪƿźŤĪƫř�įŚƷŹƺţƺƯ�ŹƹŚŤƄĭ��

      �ŢƗźſ��ƶƈŴƄƯóƶĩ�İĪƿźŤĪƫř�įŚƷŹƺţƺƯ�ŹƹŚŤƄĭ���ƪĪƃ�ŹŵæšŹƺƇ�ƶŝ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�ŶƳƺƃ�İƯ�įŶƴŝ�ƶƤŞƏ�źƿŻ��[1]�
æ� �ŢƗźſ��ƶƈŴƄƯóŹƹŚŤƄĭ�ƂƷŚĩ�Śŝ�Ʊō�Źŵ�ƶĩ�ŢŴſ�ǈƯŚĩŹƹŚŤƄĭ���Ŷƴĩ�İưƳ�İƳřŶƴģ�źǀǀƜţ�ŢƗźſ��
ç� �ŢƗźſ��ƶƈŴƄƯó�ŹƹŚŤƄĭ�ƂƷŚĩ�Śŝ�Ʊō�Źŵ�ƶĩ�ŢŴſ�ŹƹŚŤƄĭ���ŶŝŚƿ�İƯ�ƂƿřżƟř�İưĩ�ŢƗźſ��
è� �ŢƗźſ��ƶƈŴƄƯó�ŹƹŚŤƄĭ�ƂƷŚĩ�Śŝ�Ʊō�Źŵ�ƶĩ�ƭźƳ�ŹƹŚŤƄĭ���ŶŝŚƿ�İƯ�ƂƿřżƟř�ŢƗźſ� 

                                                   
1 � Static compensator 
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� ƪĪƃæ���ŢƗźſ�ƶƈŴƄƯóİĪƿźŤĪƫř�įŚƷŹƺţƺƯ�ŹƹŚŤƄĭ��
�

ç�ç�Ţƴƃ�ƹ�įźſ�ƮǀƤŤƀƯ�ƱŚƿźū�įŚƷŹƺţƺƯ�ƶƀƿŚƤƯ İƣźŝ�ŹŚƐƣ�įřźŝ�
�ŢƗźſ�ƶƈŴƄƯ�ƶŝ�ƶūƺţ�Śŝ�řŹ�Ţƴƃ�ƹ�įźſ�ƮǀƤŤƀƯ�ƱŚƿźū�İĪƿźŤĪƫř�įŚƷŹƺţƺƯ�ǈƿŷó�ƪĪƃŹƹŚŤƄĭ�ç�ƮǀƷŵ�İƯ�Źřźƣ�ƶƀƿŚƤƯ�ŵŹƺƯ��[1]�

æ� Źżŝ�ŹƹŚŤƄĭ��ƩŚưƗř�İƿŚƳřƺţ�įźſ�ŹƺţƺƯŵŹřŵ�įŻřŶƳř�ƵřŹ�ƶƔŰƫ�Źŵ�řŹ�İĭ��
ç� � ŹƹŚŤƄĭ�ƶƈŴƄƯ�ƢŝŚƐƯ�įźſ�ŹƺţƺƯ�ŹŵóƭźƳ�ŢƗźſ���ŹƹŚŤƄĭ�ƂƿřżƟř�Śŝ���Źŵ�ŹƺţƺƯ�Ŝǀţźţ�Ʋƿř�ƶŝ�ƹ�ŶŝŚƿ�İƯ�ƂƷŚĩ�ŢƗźſ

ŵƺƃ�İƯ�ŢƓŚƠů�ŹŚŝ�ƶƟŚƋř�ƪŝŚƤƯ��ŹƹŚŤƄĭ�ƶƈŴƄƯ�įřŹřŵ�Ţƴƃ�ŹƺţƺƯ�ƶĪǀƫŚů�Źŵ -ŶƃŚŝ�İƯ�ŢŴſ�ŢƗźſ��
è� �İƯ��ŜŞſ�źŝřźŝŚƳ�įŚƷźƐƣ�Śŝ�įŚƸųźģŶƴƃŚŝ�İţƹŚƠŤƯ�įŚƸŤƗźſ�įřŹřŵ�ƮƷ�ƶŝ�ƵŶƃ�ƪěƺĩ�įŚƷŹƺţƺƯ�ƶĩ�ŵƺƃ���ŹƹŚŤƄĭ�ƶƈŴƄƯ�ƶŝ

ó�ŢƗźſ�Źŵ�ƝǈŤųř�ƶĩ�ŶƷŵ�İƯ�ƱŚƄƳ�įźſ�ŹƺţƺƯ�ŢƗźſ���ŹƺţƺƯ�Źŵ�ƶĪǀƫŚů�Źŵ�Ŷƴĩ�İƯ�ŵŚŬƿř�ŹƹŚŤƄĭ�Źŵ�řŹ�İưĩ�ƝǈŤųř
Ŷƴĩ�İƯ�ŵŚŬƿř�řŹ�įŵŚƿŻ�ƝǈŤųř�Ţƴƃ� 

é� ū�ŵŚŬƿř�ŦƗŚŝ�ŹƺţƺƯ�ĥŚŤƫƹ�Źŵ�İƳŚƸĭŚƳ�ƂƿřżƟř�ƹ�ŹƺţƺƯ�ŹřŶƯ�žƳřŶĜƯř�ƶŝ��Ʊō�ƶƴƯřŵ�ƶĩ�ŵŵźĭ�İƯ�ŹƺţƺƯ�Źŵ�İƯƺŬƷ�ƱŚƿźEMF 

ŵŹřŵ�İĮŤƀŝ�ŹƺţƺƯ���ƪƯŚƃ�ƎƤƟ��Ţƴƃ�ŹƺţƺƯ�Źŵ��İƫƹ�Ţſř�ƱřŶǀƯ�ƹ�źĤǀƯŹō�žƳřŶĜƯř�ƪƯŚƃ�ƩŵŚƘƯ�žƳřŶĜƯř�įźſ�ŹƺţƺƯ�Ĩƿ�Źŵ
�Ţſř�źĤǀƯŹō�žƳřŶĜƯř��ƃŚŝ�İƯ�Ţƴƃ�Żř�źŤưĩ�įźſ�ŹƺţƺƯ�Źŵ�İƯƺŬƷ�ƱŚƿźū�ƶƴƯřŵ�ƲƿřźŝŚƴŝŶ� 

�įŚƸưŤƀǀſ�Źŵ�ƶĩ�ŵƺƃ�İƯ�ƵŶƿŵ�ǇŚŝ�ŵŹřƺƯ�ƶŝ�ƶūƺţ�Śŝ� DC���ƮǀƤŤƀƯ�ƱŚƿźū�ŹƺţƺƯ�ŶƃŚŝ�İƯ�Ţƴƃ�ŹƺţƺƯ�Żř�źŤŞſŚƴƯ�įźſ��
�

è�ç�ŹŚƐƣ�įřźŝ�İƿŚƤƫř�įŚƷŹƺţƺƯ�ŵźŝŹŚĩ�İƣźŝ��
      ƶŬǀŤƳ� Źŵ�ƹ�Ʈĩ�įŹřŶƸĮƳ�ƶŝ�ŻŚǀƳ� ƹ�ŶƴƃŚŝ�İƯ�İƿǇŚŝ�ŢƯƹŚƤƯ�įřŹřŵ�İŝŚŬƴſ�žƠƣ�ƕƺƳ� Żř�İƿŚƤƫř�įŚƷŹƺţƺƯ�Ʋƿř�ŶƳŹřŵ�İƴǀƿŚě�ƶƴƿżƷ�

�ƩŚſ�Żř�šŹŶƣ�ĨǀƳƹźŤĪƫř�įĥƺƫƺƴĪţ�ŶƃŹ�ƲǀƴĤưƷ�ƹ�ƪƯřƺƗæîìåŢſř�ƵŶƃ�İƣźŝ�įŚƷŹŚƐƣ�Źŵ�İƿŚƤƫř�įŚƷŹƺţƺƯ�ƱŵźŝŹŚĩ�ƶŝ�ŦƗŚŝ����ƶŝ�Śŝ
�ŹƹŚŤƄĭ�ƶƈŴƄƯ�ƶŝ�Ʊřƺţ�İƯ�İƿŚƤƫř�įŚƷŹƺţƺƯ�ƵřźưƷ�ƶŝ�źǀƜŤƯ�žƳŚĩźƟ�ƹ�ĥŚŤƫƹ�įŚƷźţŹƺƴƿř�Ʊŵźŝ�ŹŚĩóƀƯ�ƱŚƿźū�įŚƷŹƺţƺƯ�ŢƗźſ�ƮǀƤŤ�

ŢƟŚƿ�Ţſŵ�įźſ���ƪĪƃèŶƷŵ�İƯ�ƱŚƄƳ�řŹ�İƿŚƤƫř�ŹƺţƺƯ�Śŝ�İƣźŝ�ŹŚƐƣ�ƺǀţƺƯƺĪƫ�Żř�įř�ƶƳƺưƳ��[1] 
�

��
ƪĪƃç����ŢƗźſ�ƶƈŴƄƯóįŚƷŹƺţƺƯ�ŹƹŚŤƄĭ� 

   Ţƴƃ�ƹ�įźſ�ƮǀƤŤƀƯ�ƱŚƿźū� 

�

ƪĪƃ˼���İƣźŝ�ŹŚƐƣ�ƶƿŸƜţ�ƭřźĭŚƿŵ�ħƺƬŝ 

        ŻŚƟ�ƶſ�İŗŚƤƫř�ŹƺţƺƯ�ƪƯŚƃ��
�
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é�ç�Ƥƫř�įŚƷŹƺţƺƯ�ƶƀƿŚƤƯƮǀƤŤƀƯ�ƱŚƿźū�ƹ�İƿŚ�įźſ[1]�
i� ƮǀƤŤƀƯ�ƱŚƿźū�ŹƺţƺƯ�ƶŝ�ŢŞƀƳ�İƿǇŚŝ�ƱŚƯŶƳřŹ�įřŹřŵ�İƿŚƤƫř�ŹƺţƺƯ�ŶƃŚŝ�İƯ�įźſ� 
ii� ŵŹřŵ�İưĩ�įŹřŶƸĮƳ�ƶŝ�ŻŚǀƳ�İƿŚƤƫř�ŹƺţƺƯ� 
iii� Ţſř�İƿǇŚŝ�ŢƗźſ�ƹ�İūƹźų�Ʊřƺţ�įřŹřŵ�İƿŚƤƫř�ŹƺţƺƯ��ƮǀƤŤƀƯ�ƱŚƿźū�ŹƺţƺƯ�ƱŻƹ�Żř�źŤưĩ�İƴǀƘƯ�Ʊřƺţ�įřźŝ�Ʊō�ƱŻƹ�ƲƿřźŝŚƴŝ��įźſ

řŢſ� 
iv� ƮǀƤŤƀƯ�ƱŚƿźū�ŹƺţƺƯ�Źŵ�İƫƹ�ŵƺƃ�İƯ�ƉƺƗ�ŚƷŻŚƟ�Ŝǀţźţ�żƯźţ�įřźŝ�İƿŚƤƫř�ŹƺţƺƯ�Źŵ�ŵƺƃ�İƯ�ƉƺƗ�ƱřŶǀƯ�ŢƸū�įźſ 
 
è�įŶƫƺƯ�ƹ�İĪǀƯŚƴƿŵ�żƯźţ�

�įŚƷ�ƶĩźŰƯ�Źŵac�źǀƜŤƯ�ŢƗźſ����ƮǀƃŚŝ�ƶŤƃřŵ�İĪƿźŤĪƫř�żƯźţ�ƶŝ�ŻŚǀƳ�ŚƸƴǀƃŚƯ�ŢƗźſ�ƂƷŚĩ�įřźŝ�Ţſř�ƲĪưƯ��Źŵ�ŹƺţƺƯ�ŢƫŚů�Ʋƿř�Źŵ
ţřźƳĥ�ŢƫŚůŵƺƃ�İƯ�ƪƿŶŞţ�İĪƿźŤĪƫř�įĥźƳř�ƶŝ�ƮŤƀǀſ�Źŵ�ƵŶƃ�Ƶźǀųŷ�İƄŞƴū�įĥźƳř�ƹ�Ƶŵźĩ�ŹŚĩ�įŹƺ���ŢƯƹŚƤƯ�Ĩƿ�Źŵ�ƶƬƇŚů�įĥźƳř�žĜſ

�ħźŰƯ�ƮŤƀǀſ� Śŝ�įŻřƺƯ� �ŵŵźĭ�İƯźŝ� ƶƿŸƜţ�ƖŞƴƯ� ƶŝ� ƶĪƴƿř� Śƿ� ƹ� ƵŶƃ�ƞƬţ��żƯźţ�ƱřƺƴƗ�ƶŝ� ƭƹŵ� ŵŹƺƯ�ƹ�İĪǀƯŚƴƿŵ�żƯźţ�ƱřƺƴƗ�ƶŝ�Ʃƹř� ŵŹƺƯ
ŵƺƃ�İƯ�ƶŤųŚƴƃ�įŶƫƺƯ��ţƺƯ�ĨƿŶƴĩ�ŹŚĩ�ŹƺţřźƳĥ�ƱřƺƴƗ�ƶŝ�ƱƹźĪƴſ�ơƺƟ�ŢƗźſ�Źŵ�ŶƳřƺţ�İƯ� �İƿŚƤƫř�Źƺ���ƲǀŗŚě�Śŝ�Ʊřƺţ�İƯ�řŹ�ƪưƗ�Ʋƿř

�ƲǀƃŚƯ�ŢƗźſ�źƿŻ�ƶŝ�źţŹƺƴƿř�žƳŚĩźƟ��ƱŵŹƹōùe<ùrŢųŚſ�ƲĪưƯ����ƲǀƃŚƯ�İŤƣƹ���İƐƿřźƃ�Ʋǀƴģ�żǀƳŵŹƹō�İƯ�Źŵ�Ţĩźů�ƶŝ�řŹ�ƪƯŚĩ�ŹŚŝ
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��ƪĪƃ�Źŵ�ƶĩ�Ţſř�ƵŶƃ�ƵŵŚƠŤſř�įŵƺƿŵ�įŻřƺƯéŢſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ����� 
 

 
ƪĪƃé�ƵŶƴƴĩ�ƺƀĪƿ�Ţƀě�

 
v� �ĥŚŤƫƹ�ƲǀƯŚţ�įřźŝ�ƱřźƸţ�įƹźŤƯ�ŹŵKVçå�ƖƿŻƺţ�ơƺƟ�įŚƸŤƀě�Żř�KVçå�ëè�ƖƿŻƺţ�ơƺƟ�įŚƸŤƀě�Żř�żƿźŞţ�įƹźŤƯ�ŹŵƹKVçå�æèç 

ŵƺƃ�İƯ�ƵŵŚƠŤſř� 
vi� � ƱřźƸţ� įƹźŤƯ� Źŵ� �� ƲǀƃŚƯ� Ǝſƺţ� ƵŶƃ� ŵŚŬƿř� įĥźƳřDC�Źŵ� ŵŵźĭ� İƯ� ŵŚŬƿř� įźƿŻřźſ� ƹ� żƯźţ� ƱŚƯŻ� Źŵ� ƶĩ� įŹƺţřźƳĥ�ŢƫŚů� Źŵ

ƸŤƯƹŚƤƯŵŵźĭ�İƯ�İƿǇŚŝ�ƶƴƿżƷ�ŵŚŬƿř�ŦƗŚŝ�ƶĩŵƺƃ�İƯ�ƞƬţ�ŚƸƴĭřƹ�ƪųřŵ�Źŵ�İƿŚ���ŚƸƴĭřƹ�ƪųřŵ�Źŵ�ŚƸŤƯƹŚƤƯ�Ʋƿř�żƿźŞţ�įƹźŤƯ�Źŵ�İƫƹ
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ƫŚů�Źŵ�İƣźŝ�ŹŚƐƣ�ƶĩ�İƳŚƯŻƹ�ŵźǀĭ�İƯ�Źřźƣ�įŹƺţřźƳĥ�Ţ���Ʊō�Ǝſƺţ�ƵŶƃ�Ŷǀƫƺţ�İĪƿźŤĪƫř�įĥźƳř��ƶƬǀſƺŝStatcom�İƯ�ƵŶƳřŵźĭźŝ�ƶĪŞƃ�ƶŝ�
�įŚƸŤƀě�ƱŚƿźū�Żř�İŤưƀƣ�ŶƳřƺţ�İƯ�ƶĩ�ŵƺƃLPŶƴĩ�ƲǀƯŚţ�řŹ���ƖūźƯ�įŚƸƳŚƿźū�ƲƿřźŝŚƴŝStatcom�Ţƀě�ƱŚƿźū�Żř�įŶƇŹŵ�řŹ�źƔƳ�ŵŹƺƯ�

LPƴƯřŵ�ƶŝ�İĮŤƀŝ�Ʊō�ƶƴƯřŵ�ƶĩ�Ʈƿźǀĭ�İƯ�źƔƳ�Źŵ��ƱŚƿźū�ƶDCŵŹřŵ�İŤƄĭźŝ��ŻŚƀƳřźŞū�ƖūźƯ�įŚƸƳŚƿźū�ƶŞſŚŰƯ�ƭřźĭŚƿŵ�īƺƬŝ�ŢƫŚů�ƹŵ�Źŵ�
źţŹƺƴƿř�ƹ�ƺǀŤĩř�źŤƬǀƟƪĪƃ�Źŵ�æîŢſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ� 
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 ƨƃƪæî��İƬĩ�ŢƫŚů�ŹŵŻŚƀƳřźŞū�ƖūźƯ�įŚƸƳŚƿźū�ƶŞſŚŰƯ�ƭřźĭŚƿŵ�īƺƬŝ�
 

ì��ƽŻŚſ�ƶǀŞƃ�ŪƿŚŤƳ�
źŞţ�įƹźŤƯ�Ǝų�ƾŤƯƹŚƤƯ�įŚƸĪƳŚŝ�ƶƫŚƤƯ�Ʋƿř�Źŵ������ƵŵŚƠŤſř�Śŝ�ƱřźƸţ�įƹźŤƯ�ŶƴƳŚưƷ��įźƿŻřźſ�ƹ�żƯźţ�ƱŚƯŻ�Źŵ�ƵŶƃ�ŵŚŬƿř�įĥźƳř�ƹ�ƝŸů�żƿ

�ŽŚŝ�ƲǀŝźǀƀƯ�Źŵ�ƶĩ��ŵƺƿŵ�Ĩƿ�ŻřDC �ƹ�Statcom�ŵźǀĭ�İƯ�Źřźƣ��ƪĪƃ�ƢŝŚƐƯæí��ŵŵźĭ�İƯźŝ�ƶĪŞƃ�ƶŝ�[6],[7]ƱřźƸţ�įƹźŤƯ�ŶƴƳŚưƷ���
�ŢƫŚů�ƹŵ�ƶĩ�ŶƴƃŚŝ�įŹƺƏ�ŶƿŚŝ�ƖūźƯ�įŚƸƳŚƿźū�ƶŞſŚŰƯ�İƫźŤƴĩ�ŹřŶƯ�ŵƺūƹ�ƱŚƿźū�ŵƺƿŵŹŵ�İŤƣƹ�ƲƿřźŝŚƴŝŶƷŵ�ƆǀŴƄţ�řŹ�įźţŹƺƴƿřƹ�źŤƬǀƟ

ŵƺŝ�ƮǀƷřƺų�įźţŹƺƴƿř�ŢƫŚů�Źŵ�ŶƃŚŝ�ƶŤƃřŵ[10],[9]���žƿŻźŤƀǀƷ�ŶƳŚŝ�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ��ƖūźƯ�įŚƸƳŚƿźū�ƶŞſŚŰƯŻř�ŶƘŝ���ŚƷŹƺŤƀƿżƳřźţ
Ʈǀƴĩ�İƯ�İƳŻ�ŶǀƬĩ�řŹ � Śŝ ƱŵƹżƟř� źŤƬǀƟ� ƺǀŤĩř� Źŵ� ƶĪŞƃ� Ʊřƺţ� ƺǀŤĩřŹ� ě�Ţƀ ƵŶƴƴĩƺƀĪƿ� ƹ� �įŚƸĪǀƳƺƯŹŚƷ� �Ʊō ƱřźŞū �ŵƺƃ�İƯ���ƪĪƃçå�

Ʊřƺţ ƺǀŤĩř� ŹŚŝ� 

(p-trains)� ƭŚĪţŚŤſřƹ(pf)ƭŚĪţŚŤſř�ƹ�ŹŚŝ�ƩŚƈţř� ƶƐƤƳ� Żř�ƪŞƣ�ƺǀŤĩř�Ʊřƺţ�ƹ(p-s)�ŶƷŵ�İƯ�ƱŚƄƳ� řŹ�� ��ƶŝ� ƭŚĪţŚŤſř� ƶĪǀƳŚƯŻ� ŵƺƃ�İƯ� ƵŶƿŵ
�Ŷƴĩ�İƯ�ƪưƗ�ƺǀŤĩř�źŤƬǀƟ�šŹƺƇ��ƱřƺţƺǀŤĩř�Ţſř�źƠƇ�ĨƿŵżƳ�Ʊō��Ŷƴĩ�İƯ�ƪưƗ�źţŹƺƴƿř�šŹƺƇ�ƶŝ�ƶĪǀƳŚƯŻ�ƹ�)�ƪĪƃ�ƶŝ�ƶūƺţ�Śŝë����Żř�ŶƘŝ

�ƶƔŰƫt=0.8s���Ŷƴĩ�İƯ�ƢƿŹżţ�ƶĪŞƃ�ƶŝ�řŹ�İŤŞŨƯ�Ʊřƺţ���ƪĪƃçæŹŚŝ�ƺǀŤĩřŹ�Ʊřƺţ�(q-trains)�ƭŚĪţŚŤſřƹ(qf)�ƩŚƈţř�ƶƐƤƳ�Żř�ƪŞƣ�ƺǀŤĩřŹ�Ʊřƺţ�ƹ
ƭŚĪţŚŤſř�ƹ�ŹŚŝ(q-s)� �ŶƷŵ�İƯ�ƱŚƄƳ�řŹ�� �ţŚŤſř� ƶĪǀƳŚƯŻ� ŵƺƃ�İƯ� ƵŶƿŵ�Ŷƴĩ�İƯ�ƪưƗ�ƺǀŤĩř� źŤƬǀƟ�šŹƺƇ�ƶŝ� ƭŚĪ���ƶƐƤƳ� Żř�ƪŞƣ�ƺǀŤĩřŹ�Ʊřƺţ

ƭŚĪţŚŤſř�ƹ�ŹŚŝ�ƩŚƈţř(q-s)Ŷƴĩ�İƯ�ƪưƗ�źţŹƺƴƿř�šŹƺƇ�ƶŝ�ƶĪǀƳŚƯŻ�ƹ�Ţſř�źƠƇ�ĨƿŵżƳ� )�ƪĪƃ�ƶŝ�ƶūƺţ�Śŝë����ƶƔŰƫ�Żř�ŶƘŝt=0.8s�����
Ŷƴĩ�İƯ�ƢƿŹżţ�ƶĪŞƃ�ƶŝ�řŹ��įƺǀŤĩřŹ�Ʊřƺţ�  
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Īƃ�ƪçæ���ƪƇƹ�Żř�ŶƘŝ�Źřƹ�ŚĮƯ�ƶŝ�ƖŞƴƯ�ƹ�ƭŚĪţŚŤſř�ƹ�ŹŚŝ�ƺǀŤĩřŹ�ƱřƺţStatcom�

 
�ƪĪƃççŶƃ�ƱřźŞū�Ʊō�į�ŚƸĪǀƳƺƯŹŚƷ�ƶĩ�ŶƷŵ�İƯ�ƱŚƄƳ�řŹ�ŹŚŝ�ƱŚƿźū�Ţſř�Ƶ�ƬĪƃįŚƸ�çèƹçé�Żř�ŶƘŝ�ƹ�ƪŞƣ�řŹ�ƱŚƿźū�İĪǀƳƺƯŹŚƷ�ƞǀƏ�

�ŶƷŵ�İƯ�ƱŚƄƳ�ƭŚĪţŚŤſř�Żř�ƵŵŚƠŤſř�įŚƸĪǀƳƺƯŹŚƷ�ŵƺƃ�İƯ�ƵŶƿŵ�ƹææ�ƹæè�įźǀĭŹŚĪŝ�Żř�ŶƘŝ�Statcom ŶƳƺƃ�İƯ�ƝŸů�� 

 
Īƃ�ƪçç��ƪƇƹ�Żř�ŶƘŝ�ĥŚŤƫƹ�Śŝ�Ʊō�ŻŚƟ�ƝǈŤųř�ƹ�źĜƯō�ƺƬǀĩ�ƶŝ�ŹŚŝ�ƱŚƿźūStatcom�

Īƃ�ƪçè��Ʊŵźŝ�ŹŚĩ�ƶŝ�Żř�ƪŞƣ�ƱŚƿźū�İĪǀƳƺƯŹŚƷ�ƞǀƏ Statcom  ���������Īƃ�ƪçé��ŹŚĩ�ƶŝ�Żř�ŶƘŝ�ƱŚƿźū�İĪǀƳƺƯŹŚƷ�ƞǀƏ�Ʊŵźŝ�Statcom 

 
ƴƿř�ŢƫŚů�Źŵ�ƭŚĪţŚŤſř�Ǝſƺţ�ƵŶƃ�ƵŶƳřŵźĭźŝ�ƱŚƿźūĪƃ�Źŵ�żǀƳ�įźţŹƺ�ƪçê�ŵƺƃ�İƯ�ƵŶƿŵ���

Īƃ�ƪçê�Ŷƃ�ƵŶƳřŵźĭźŝ�ƱŚƿźū�Ǝſƺţ�ƵStatcom�źţŹƺƴƿř�ŢƫŚů�ŹŵźĜƯō�ƺƬǀĩ�ƶŝ�į 
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í��ƶŬǀŤƳ�
�Ĩƿ�Żř�ƶƫŚƤƯ�Ʋƿř�ŹŵStatcom ƺǀƀě�źŤƬǀƟ�ƵřźưƷ�ƶŝ����Ţſř�ƵŶƃ�ƵŵŚƠŤſř���ƲƿřStatcom ŵ���ƺǀŤĩř�źŤƬǀƟ�šŹƺƇ�ƶŝ�İƳŚƯŻ�ƵŻŚŝ�ĨƿŹ���įřźŝ

�źǀƜŤƯ�ŹŚŝ�ƺǀŤĩřŹ�Ʊřƺţ�ƱřźŞū�ŹŚƐƣ��ƵŶƴƴĩƺƀĪƿ�Ţƀě�įŚƸĪǀƳƺƯŹŚƷ�ƝŸů�ƹ�źţŹƺƴƿř�šŹƺƇ�ƶŝ�İƳŚƯŻ�ƵŻŚŝ�Ĩƿ�Źŵ�ƹŶƴĩ�İƯ�ƪưƗ����įřźŝ
ƶĪŞƃ�ƶŝ�ŹŚƐƣ�Ǝſƺţ�ƵŶƃ�ŵŚŬƿř�įĥźƳř�ŢƄĭźŝ���İƯ�Ʋǀŝ�Żř�řŹ�įĥźƳř�ƞƬţ�įŵŚƈŤƣř�źǀƛ�ŢǀƘƋƹ�ƹ�Ŷƴĩ�İƯ�ƪưƗŵźŝ���ƶĩ�ŚƸƿŻŚſ�ƶǀŞƃ�ŪƿŚŤƳ

� ŹřżƟř� ƭźƳ� Żř� ƵŵŚƠŤſř� ŚŝPSCAD/EMTDCŶƳř� ƵŶƃ� ƭŚŬƳř�� �� įŚƸƬĪƃ� Źŵçåİƫř�çê�ƮŤƀǀſ� ƶĩ� ŵƺƃ�İƯ� ƵŶƷŚƄƯ� ƹ� ŶƳř� ƵŶƃ� Ƶŵřŵ� ƱŚƄƳ
ŢƫŚů�Źŵ�ƵŶƃ�ŵŚŬƿř�įĥźƳř�ƹ�Ŷƴĩ�İƯ�ƱřźŞū�řŹ�ƺǀŤĩřŹ�Ʊřƺţ�ƹ�ƝŸů�řŹ�ŚƸĪǀƳƺƯŹŚƷ�įŵŚƸƴƄǀěŵƺƃ�İƯ�ƵŶƳřŵźĭźŝ�ƶĪŞƃ�ƶŝ�įżƯźţ��Ư�Śŝ�ƶƀƿŚƤ

�ƱřźƸţ�įƹźŤƯ� Śŝ� � żƿźŞţ�įƹźŤƯ[8]ŶƃŚŝ�İƯ�żƿźŞţ�įƹźŤƯ� Żř�źŤƸŝ�įŵŚƈŤƣř� źƔƳ� Żř�żƿźŞţ�įƹźŤƯ�ƶĩ� ŵƺƃ�İƯ� ƵŶƿŵ�� ��įƹźŤƯ�įŚƷŹŚƐƣ�řźƿŻ
�żƿźŞţ���ƶĪŞƃ�ƶŝ�řŹ�įŹƺţřźƳĥ�ŢƫŚů�Źŵ�ƵŶƃ�ŵŚŬƿř�įĥźƳř Dc  �ƝźƈƯ�řŹ�ƵŶƃ�ƵŶƳřŵźĭźŝ�įĥźƳř�ŶƃŚŝ�ƶĪŞƃ�Źŵ�įŹŚƐƣ�źĭř�Śţ�ŶƴƳřŵźĭ�İƯźŝ
�Ŷƴĩ�įƹźŤƯ� Źŵ�ƶĪǀƫŚů�Źŵ�Ŷƃ�ŶƷřƺų�ƞƬţ� ƵŶƴƴĩƺƀĪƿ�Ţƀě�Źŵ� ƵŶƃ� Ƶŵřŵ� Źřźƣ�įŚƸŤƯƹŚƤƯ� Źŵ�įĥźƳř�Ʋƿř�ŶƃŚŞƳ� ƶĪŞƃ�Źŵ�įŹŚƐƣ�źĭř�ƹ

ŵƺƃ�İƯ�ƞƬţ�ŚƸƴĭřƹ�ƪųřŵ�įŚƸŤƯƹŚƤƯ�Źŵ�įŹƺţřźƳĥ�ŢƫŚů�Źŵ�ƵŶƃ�ŵŚŬƿř�įĥźƳř�ƱřźƸţ��Ʊŵźŝ�ŹŚĪŝ�Śŝ�Statcom �Źŵ�Ʊřƺţ�İƯ�řŹ�ơƺƟ�įĥźƳř�
�ƱřźƸţ�ƹ�żƿźŞţ�įƹźŤƯ[8]ŶƳřŵźĭźŝ�ƶĪŞƃ�ƶŝ��

�
î��ƖūřźƯ��

1- Upadhyay,J and .Mahendra, S.N.2000. Electric Traction..Allied pub. 
 
2-Bose. Bimal K.2001.  Power Electronics and Ac Drives. Prentice Hall Pub. 
 
3- Fang Zheng Peng; Ott, G.W., Jr.; Adams, D.J,�Harmonic and reactive power compensation based on the 
generalized instantaneous reactive power theory for three-phase four-wire systems� . Power Electronics, IEEE 
Transactions on Published: Nov.1998, Volume: 13 6 , Page(s): 1174 -1181 
 
4- Marques, G.D. Industrial Electronics Society,�A comparison of active power filter control methods in 
unbalanced and non-sinusoidal conditions� , IECON '98. Proceedings of the 24th Annual Conference of the 
IEEE Published: 1998 Volume: 1 , Page(s): 444 -449 vol.1 
 
5- Soares, V.; Verdelho, P.; Marques, G.D , �An instantaneous active and reactive current component method for 
active filters�, Power Electronics, IEEE Transactions on Published: July.2000,  Volume: 15 4 , Page(s): 660 -669 
 
6- Horn, A.; Wilkinson, R.H.; Enslin, T.H.R., �Evaluation of converter topologies for improved power quality in 
DC traction     substations.Industrial Electronics�, ISIE '96., Proceedings of the IEEE International Symposium 
on Published: 1996 Volume: 2 , Page(s): 802 -807 vol.2 
 
7- Yii Shen Tzeng; Ruay-Nan Wu,�Electric network solutions of DC transit systems with inverting 
substations .Nanming Chen Vehicular Technology�, IEEE       Transactions on Published: Nov.1998, Volume: 
47 4 , Page(s): 1405 -1412 
 

í��İƴǀƀů�Ʋǀƀů�Ŷǀſ�źŤĩŵ�ƹ�ƵŵřŻ�ĬƴƷźſ�řźŤǀƯ��ǀƠǀĩ�ŵƺŞƸŝ�Żř�ƵŵŚƠŤſř�Śŝ�ƱřźƸţ�įƹźŤƯ�Ʊřƺţ�ŢStatcom��İƬƬưƫř�Ʋǀŝ�žƳřźƠƴĩ�ƲǀưƷŵŻƺƳ
Ʊřźƿř�ơźŝ���Źŷōæèíè��

 
 
 
 
 

�


