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Ç�§¸¹Ç��Ç�¨À¯Ç¶·§©¯²§

�µ³º¹§½¯µ´´¯Ç§¶§·§¹¯Ç®§Ç´¯¸±µÇ´§¶·¬­¬´¯¬Ç
Ç�§¸¹Ç��Ç�©¹µ³§¹¯¾´¯Ç¶·¬±Á¸©§¾¯

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ��
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�µ³º¹§½¯µ´´¯Ç §¶§·§¹¯Ç ®§Ç ´¯¸±µÇ ´§¶·¬­¬´¯¬Ç 
Ç �§¸¹Ç ��Ç �µ©§·µ©¯Ç ¶·¬±Á¸©§¾ �̄Ç

·§®¬«¯´¯¹¬² �̄Ç ¹µ©§·µ©Ç ¶·¬±Á¸©§¾
·§®¬«¯´¯¹¬²¯Ç ¯Ç §¶§·§¹¯Ç ±µ³¨¯´¯·§´¯Ç ¸Ç

¶·¬«¶§®¯¹¬²¯

�µ³º¹§½¯µ´´¯Ç§¶§·§¹¯Ç®§Ḉ ¯¸±µḈ §¶·¬­¬´¯¬Ç
Ç�§¸¹Ç��Ç�µ´¹§±¹µ·¯Ç̄ Ç¶º¸±§¹¬²¯Ç®§Ç

«©¯ª§¹¬²¯Ç
Ç�²¬±¹·µ³¬¼§´¯¾´¯Ç±µ´¹§±¹µ·¯Ç¯Ç¶º¸±§¹¬²¯Ç®§Ç«©¯ª§¹¬²¯

�µ³º¹§½¯µ´´¯Ç§¶§·§¹¯Ç®§Ç´¯¸±µÇ´§¶·¬­¬´¯¬Ç
Ç�§¸¹Ç�
��Ç�µ´¹§±¹µ·¯Ç¯Ç¶º¸±§¹¬²¯Ç

®§Ç«©¯ª§¹¬²¯Ç
Ç�·µ³¬´²¯©µ¹µ±µ©¯Ç¶µ²º¶·µ©µ«´¯±µ©¯Ç±µ´¹·µ²¬·¯Ç¯Ç¶º¸±§¹¬²¯Ç®§Ç

«©¯ª§¹¬²¯

�µ³º¹§½¯µ´´¯Ç§¶§·§¹¯Ç®§Ç´¯¸±µÇ´§¶·¬­¬´¯¬Ç
Ç�§¸¹Ç�
��Ç�µ´¹§±¹µ·¯Ç¯Ç¶º¸±§¹¬²¯Ç

®§Ç«©¯ª§¹¬²¯Ç
Ç�·µ³¬´²¯©µ¹µ±µ©¯Ç¶µ²º¶·µ©µ«´¯±µ©¯Ç±µ´¹·µ²¬·¯Ç¯Ç±µ´¹§±¹µ·¯Ç®§Ç

¹µ©§· �̄Ç·§®²¯¾´¯Çµ¹Ç«©¯ª§¹¬²¯

�µ³º¹§½¯µ´´¯Ç§¶§·§¹¯Ç®§Ç´¯¸±µÇ´§¶·¬­¬´¯¬Ç
Ç�§¸¹Ç�
��Ç�¶§·§¹¯Ç¯Ç±µ³º¹§½¯µ´´¯Ç

¬²¬³¬´¹¯Ç©Á©Ç©¬·¯ª¯¹¬Ç®§Çº¶·§©²¬´¯¬Ç
Ç�²¬±¹·µ³¬¼§´¯¾´¯Ç§¶§·§¹¯Ç©Á©Ç©¬·¯ª¯¹¬Ç

®§Çº¶·§©²¬´¯¬

�µ³º¹§½¯µ´´¯Ç§¶§·§¹¯Ç®§Ç´¯¸±µÇ´§¶·¬­¬´¯¬Ç
Ç�§¸¹Ç�
��Ç�¶§·§¹¯Ç¯Ç±µ³º¹§½¯µ´´¯Ç

¬²¬³¬´¹¯Ç ©Á©Ç ©¬·¯ª¯¹¬Ç ®§Ç º¶·§©²¬´¯¬Ç 
Ç �·¬±Á¸©§¾ �̄Ç ®§«¬°¸¹©§À¯Ç ¸¬Ç ¶·¯Ç

¶·¯¨²¯­§©§´¬

�µ³º¹§½¯µ´´¯Ç§¶§·§¹¯Ç®§Ç´¯¸±µÇ´§¶·¬­¬´¯¬Ç
Ç�§¸¹Ç�
��Ç�¶§·§¹¯Ç¯Ç±µ³º¹§½¯µ´´¯Ç

¬²¬³¬´¹¯Ç©Á©Ç©¬·¯ª¯¹¬Ç®§Çº¶·§©²¬´¯¬Ç
Ç�®¯¸±©§´¯ÆÇ®§Ç§¶§·§¹ �̄Ç®§«¬°¸¹©§À¯Ç¸¬Ç

¶·¯Ç¶·¯¨²¯­§©§´¬Ç¸Çµ¶·¬«¬²¬´µÇ¶µ©¬«¬´¯¬Ç¶·¯Çº¸²µ©¯ÆÇ´§Ç¶µ©·¬«§

�µ³º¹§½¯µ´´¯Ç§¶§·§¹¯Ç®§Ç´¯¸±µÇ´§¶·¬­¬´¯¬Ç
Ç�§¸¹Ç��Ç�¶§·§¹¯Ç¯Ç±µ³º¹§½¯µ´´¯Ç

¬²¬³¬´¹¯Ç ©Á©Ç ©¬·¯ª¯¹¬Ç ®§Ç º¶·§©²¬´¯¬Ç 
Ç �§®«¬²Ç ��Ç �¬¹µ«¯Ç ®§Ç µ½¬´Æ©§´¬Ç ´§Ç

¼§·§±¹¬·¯¸¹¯±¯¹¬Ç´§Ç´¯¸±µÇ¬´¬·ª¯°´¯Ç±µ´¹§±¹¯�Ç�¶¬½¯§²´¯Ç¯®¶¯¹©§´¯Æ

�µ³º¹§½¯µ´´¯Ç§¶§·§¹¯Ç®§Ç´¯¸±µÇ´§¶·¬­¬´¯¬Ç
Ç�§¸¹Ç�
��Ç�¶§·§¹¯Ç¯Ç±µ³º¹§½¯µ´´¯Ç

¬²¬³¬´¹¯Ç©Á©Ç©¬·¯ª¯¹¬Ç®§Çº¶·§©²¬´¯¬ÇeÇ�²¬±¹·¯¾¬¸±µÇº¸¹·µ°¸¹©µÇ®§Ç§©§·¯°´µÇ

¸¶¯·§´¬Ç¸Ç³¬¼§´¯¾´§Ç®§±²Å¾©§À§Ç»º´±½¯Æ

�µ³º¹§½¯µ´´¯Ç§¶§·§¹¯Ç®§Ç´¯¸±µÇ´§¶·¬­¬´¯¬Ç
Ç�§¸¹Ç�
��Ç�¶§·§¹¯Ç¯Ç±µ³º¹§½¯µ´´¯Ç

¬²¬³¬´¹¯Ç ©Á©Ç ©¬·¯ª¯¹¬Ç ®§Ç º¶·§©²¬´¯¬Ç 
Ç �µ¸¹µÆ´´µ¹µ±µ©Ç ¯´¹¬·»¬°¸Ç ®§Ç

¾º¸¹©¯¹¬²´¯Ç ¬²¬³¬´¹¯Ç ®§«¬°¸¹©§À¯Ç ¸¬Ç ¶·¯Ç ¶·¯¨²¯­§©§´¬Ç ¯Ç ¶·¬©±²Å¾©§À¯Ç

º¸¯²©§¹¬²¯Ç�.!-52	

�µ³º¹§½¯µ´´¯Ç §¶§·§¹¯Ç ®§Ç ´¯¸±µÇ ´§¶·¬­¬´¯¬Ç 
Ç �§¸¹Ç �
��Ç �´µªµ»º´±½¯µ´§²´µÇ

µ¨µ·º«©§´¬ÇeÇ�·¬´µ¸´µÇ±µ³º¹§½¯µ´´µÇµ¨µ·º«©§´¬

�µ³º¹§½¯µ´´¯Ç §¶§·§¹¯Ç ®§Ç ´¯¸±µÇ ´§¶·¬­¬´¯¬Ç 
Ç �§¸¹Ç �
��Ç �´µªµ»º´±½¯µ´§²´µÇ

µ¨µ·º«©§´¬ÇeÇ�µ³º¹§½¯µ´´¯Çº¸¹·µ°¸¹©§Ç�¯²¯Çµ¨µ·º«©§´¬	Ç®§Çº¶·§©²¬´¯¬Ç̄ Ç®§À¯¹§Ç

�#03	

�µ³º¹§½¯µ´´¯Ç§¶§·§¹¯Ç®§Ç´¯¸±µÇ´§¶·¬­¬´¯¬Ç
Ç�§¸¹Ç��Ç�¶µ³§ª§¹¬²´µÇµ¨µ·º«©§´¬Ç

eÇ�§®«¬²Ç��Ç�²¬³¯Ç®§Ç³¬«´¯Ç¶·µ©µ«´¯½¯

��Ç ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
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�µ³º¹§½¯µ´´¯Ç §¶§·§¹¯Ç ®§Ç ´¯¸±µÇ ´§¶·¬­¬´¯¬Ç 
Ç �§¸¹Ç ��Ç �¶µ³§ª§¹¬²´¯Ç

¶·¯´§«²¬­´µ¸¹¯ÇeÇ�§®«¬²Ç��Ç�²¬³´¯Ç®§Ç³¬«´¯Ç®§À¯¹´¯Ç¶·µ©µ«´¯½¯

�µ³¶²¬±¹´¯Ç ±µ³º¹§½¯µ´´¯Ç º¸¹·µ°¸¹©§Ç ®§Ç ´¯¸±µÇ ´§¶·¬­¬´¯¬Ç 
Ç �§¸¹Ç ��Ç �̄ ¶µ©µÇ

¯®¶¯¹§´¯Ç¯Ç¾§¸¹¯¾´µÇ¹¯¶µ©µÇ¯®¶¯¹§´¯Ç±µ³¶²¬±¹´¯Ç±µ³º¹§½¯µ´´¯Çº¸¹·µ°¸¹©§

�µ³¶²¬±¹´¯Ç±µ³º¹§½¯µ´´¯Çº¸¹·µ°¸¹©§Ç®§Ḉ ¯¸±µḈ §¶·¬­¬´¯¬Ç
Ç�§¸¹Ç��Ç�¶¬½¯»¯¾´¯Ç

¯®¯¸±©§´¯ÆÇ®§Ç³§ª¯¸¹·§²´¯Ç¿¯´µ¶·µ©µ«¯

�µ³¶²¬±¹´¯Ç±µ³º¹§½¯µ´´¯Çº¸¹·µ°¸¹©§Ç®§Ḉ ¯¸±µḈ §¶·¬­¬´¯¬Ç
Ç�§¸¹Ç��Ç�¶¬½¯»¯¾´¯Ç

¯®¯¸±©§´¯ÆÇ ®§Ç ±µ³¶²¬±¹´¯Ç ±µ³º¹§½¯µ´´¯Ç º¸¹·µ°¸¹©§Ç ®§Ç ´¯¸±µÇ ´§¶·¬­¬´¯¬�Ç

¶·¬«´§®´§¾¬´¯Ç®§Ç³µ´¹§­Ç©Ç³¬¸¹§�Ç±Á«¬¹µÇ¶·¯Ç¹Æ¼´µ¹µÇ̄ ®¶µ²®©§´¬Ç̄ ³§¹Ç«µ¸¹Á¶Ç

´¬±©§²¯»¯½¯·§´¯Ç²¯½§Ç
Ç�§®¶·¬«¬²¯¹¬²´¯Ç¹§¨²§

�µ³¶²¬±¹´¯Ç±µ³º¹§½¯µ´´¯Çº¸¹·µ°¸¹©§Ç®§Ḉ ¯¸±µḈ §¶·¬­¬´¯¬Ç
Ç�§¸¹Ç��Ç�¶¬½¯»¯¾´¯Ç

¯®¯¸±©§´¯ÆÇ®§Ç±µ³¶²¬±¹´¯Ç±µ³º¹§½¯µ´´¯Çº¸¹·µ°¸¹©§Ç®§Ç¸¹·µ¯¹¬²´¯Ç¶²µÀ§«±¯

�µ³¶²¬±¹´¯Ç±µ³º¹§½¯µ´´¯Çº¸¹·µ°¸¹©§Ç®§Ḉ ¯¸±µḈ §¶·¬­¬´¯¬Ç
Ç�§¸¹Ç��Ç�¶¬½¯»¯¾´¯Ç

¯®¯¸±©§´¯ÆÇ ®§Ç ±µ³¶²¬±¹´¯Ç ±µ³º¹§½¯µ´´¯Ç º¸¹·µ°¸¹©§Ç ¶·¬«´§®´§¾¬´¯Ç ®§Ç

·§®¶·¬«¬²Æ´¬Ç´§Ç¬´¬·ª¯ÆÇ©Ç¬²¬±¹·¯¾¬¸±¯¹¬Ç³·¬­¯Ç®§Çµ¨À¬¸¹©¬´¯Ç³¬¸¹§

�²¬±¹·µ³¬¼§´¯¾´¯Ç±µ´¹§±¹µ·¯Ç®§Ç¨¯¹µ©¯Ç¯Ç¶µ«µ¨´¯Ç¶·¯²µ­¬´¯Æ

�¬¹µ«Ḉ §Çµ½¬´±§Ḉ §Ç¹¬³¶¬·§¹º·´µ¹µÇ¶µ©¯¿¬´¯¬Ç¾·¬®Ç¬±¸¹·§¶µ²§½¯ÆḈ §Ç¾§¸¹¯¾´µÇ

¹¯¶µ©µÇ¯®¶¯¹§´¯Çº·¬«¨¯Ç�044!	Ç´§Ç±µ³¶²¬±¹´¯Ç±µ³º¹§½¯µ´´¯Çº¸¹·µ°¸¹©§Ç´¯¸±µÇ

´§¶·¬­¬´¯¬

�¬¹µ«Ç ´§Ç µ½¬´±§Ç ´§Ç º¸¹µ°¾¯©µ¸¹Ç ´§Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬Ç ´§Ç ¾§¸¹¯¾´µÇ ¹¯¶µ©µÇ

¯®¶¯¹§´¯Çº·¬«¨¯Ç�044!	

�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ±µ·§¨¯�Ç �§¸¹Ç ����Ç �¨µ·º«©§´¬Ç eÇ �¯²µ©¯Ç

¹·§´¸»µ·³§¹µ·¯Ç¯Ç¹·§´¸»µ·³§¹µ·¯Ç®§Çµ¸©¬¹²¬´¯¬

�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ±µ·§¨¯�Ç �§¸¹Ç ����Ç �¨µ·º«©§´¬Ç eÇ �¬´¬·§¹µ·¯Ç ¯Ç

«©¯ª§¹¬²¯

�²¬±¹·¯¾¬¸±¯Ç¯´¸¹§²§½¯¯Ç´§Ç±µ·§¨¯Ç
Ç�§¸¹Ç����Ç�¶·¬«¬²¬´¯ÆÇ¯Çµ¨À¯Ç¯®¯¸±©§´¯Æ

�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ±µ·§¨¯Ç 
Ç �§¸¹Ç ����Ç �µ´¹§­Ç ¯Ç ¯®¶¯¹©§´¬Ç ´§Ç

¬²¬±¹·¯¾¬¸±¯Ç¯´¸¹§²§½¯¯

�²¬±¹·¯¾¬¸±¯Ç¯´¸¹§²§½¯¯Ç´§Ç±µ·§¨¯Ç
Ç�§¸¹Ç����Ç�·µ¬±¹¯·§´¬Ç´§Ç¸¯¸¹¬³¯ÇeÇ�¨À¯Ç

¶µ²µ­¬´¯Æ

�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ±µ·§¨¯Ç 
Ç �§¸¹Ç ����Ç �·µ¬±¹¯·§´¬Ç ´§Ç ¸¯¸¹¬³¯Ç eÇ

�§À¯¹§

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ��
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�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ±µ·§¨¯Ç 
Ç �§¸¹Ç ����Ç �µ³¶²¬±¹´¯Ç ±µ³º¹§½¯µ´´¯Ç

º¸¹·µ°¸¹©§Ç´¯¸±µÇ´§¶·¬­¬´¯¬

�²¬±¹·¯¾¬¸±¯Ç¯´¸¹§²§½¯¯Ç´§Ç±µ·§¨¯Ç
Ç�§¸¹Ç����Ç�¯²µ©¯Ç±§¨¬²¯Ç®§Ç±µ·§¨¯ÇeÇ�¨À¯Ç

¯®¯¸±©§´¯ÆÇ®§Ç±µ´¸¹·º±½¯Æ¹§Ç¯Ç¯®¶¯¹§´¯Æ¹§

�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ±µ·§¨¯Ç 
Ç �§¸¹Ç ����Ç �®¨¯·§´¬Ç ¯Ç ¶µ²§ª§´¬Ç ´§Ç

¬²¬±¹·¯¾¬¸±¯Ç±§¨¬²¯

�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ¸ª·§«¯Ç eÇ �§¸¹Ç �
���Ç �®¨¯·§´¬Ç ¯Ç ³µ´¹§­Ç ´§Ç

¬²¬±¹·¯¾¬¸±µÇµ¨µ·º«©§´¬ÇeÇ¶·µ©µ«´¯±µ©¯Ç¸¯¸¹¬³¯

�§¨¬²¯Ç ¸Ç ¯®µ²§½¯ÆÇ µ¹Ç ¶µ²¯©¯´¯²¼²µ·¯«Ç ®§Ç ´µ³¯´§²´¯Ç ´§¶·¬­¬´¯ÆÇ «µÇ �������Ç 6ÇÇ

©±²Å¾¯¹¬²´µ

�§¸¹Ç��Ç�¨À¯Ç¯®¯¸±©§´¯Æ

�§¸¹Ç��Ç�¬¹µ«¯Ç´§Ç¯®¶¯¹©§´¬

�§¸¹Ç��Ç�§¨¬²¯Ç¨¬®Çµ¨©¯©±§Ç®§Ç´¬¶µ«©¯­¬´Ç³µ´¹§­

�§¸¹Ç��Ç�§¨¬²¯Ç¸Çµ¨©¯©±§Ç®§Ç´¬¶µ«©¯­¬´Ç³µ´¹§­

�§¸¹Ç��Ç�Á©±§©¯Ç±§¨¬²¯Ç�¿´º·µ©¬	

�§¸¹Ç��Ç�¸§´¸Ãµ·´¯Ç±§¨¬²¯Ç¯Ç±§¨¬²¯Ç®§ÇªÁ©±§©¯Ç©·Á®±¯

�§¸¹Ç��Ç�Á©±§©¯Ç±§¨¬²¯Ç¬±·§´¯·§´¯Ç¯Ç´¬¬±·§´¯·§´¯Ç¸Ç«©§Ç¯²¯Ç¶µ©¬¾¬Ç¶·µ©µ«´¯±§

�µ±µ¶·µ©µ«¯³¯Ç­¯²§Ç´§Ç¯®µ²¯·§´¯Ç±§¨¬²¯

�§¨¬²¯Ç¸Ç±§º¾º±µ©§Ç¯®µ²§½¯ÆÇ®§Çµ¨Æ©¬´µÇ´§¶·¬­¬´¯¬Ç«µÇ�������Ç6Ç©±²Å¾¯¹¬²´µ�Ç

�§¸¹Ç��Ç�¨À¯Ç¯®¯¸±©§´¯Æ

�§¸¹Ç��Ç�¬¹µ«¯Ç´§Ç¯®¶¯¹©§´¬

�§¸¹Ç��Ç�µ¶²¯´´µÇº¸¹µ°¾¯©¯Ç±§¨¬²¯Ç¸Á¸Ç¸¯²¯±µ´µ©§Ç¯®µ²§½¯Æ

�§¸¹Ç��Ç�´º·µ©¬Ç¯ÇªÁ©±§©¯Ç±§¨¬²¯

�§¸¹Ç��Ç�¸§´¸Ãµ·´¯Ç±§¨¬²¯

�§¸¹Ç��Ç�§¨¬²¯Ç®§Ç¬²¬±¹·µ«Áªµ©µÇ®§©§·Æ©§´¬

�§¸¹Ç��Ç�µ¶²¯´´µÇº¸¹µ°¾¯©¯Ç±§¨¬²¯Ç¸Ç¯®µ²§½¯ÆÇµ¹Ç%6!Ç�¬¹¯²¬´
©¬´¯²
§½¬¹§¹	

�§¸¹Ç��Ç�´º·µ©¬Ç®§Ç¶·¯²µ­¬´¯Æ�Ç¯®¯¸±©§À¯Çªµ²Æ³§ÇªÁ©±§©µ¸¹

 ¬¶¸¬²´¯Ç¸Á¬«¯´¬´¯ÆÇ®§Ç¶·µ³¯¿²¬´¯Ç½¬²¯Ç
Ç�§¸¹Ç��Ç�®¯¸±©§´¯ÆÇ®§Ç·§®³¬·¯¹¬Ç®§Ç

©®§¯³µ®§³¬´Æ¬³µ¸¹Ç´§ÇÀ¯»¹§Ç¯Ç±µ´¹§±¹´§¹§Ç¹·Á¨§

�¬»¬±¹´µ¹µ±µ©¯Ç ®§À¯¹¯Ç ¨¬®Ç ¯´¹¬ª·¯·§´Ç §©¹µ³§¹¯¾¬´Ç ¶·¬±Á¸©§¾Ç ¸·¬ÀºÇ

¸©·Á¼¹µ±�Ç®§Ç¨¯¹µ©§Ç¯Ç¶µ«µ¨´§Çº¶µ¹·¬¨§Ç������	Ç
Ç�§¸¹Ç��Ç�¨À¯Ç¶·§©¯²§

�¬»¬±¹´µ¹µ±µ©¯Ç ®§À¯¹¯Ç ¨¬®Ç ¯´¹¬ª·¯·§´Ç §©¹µ³§¹¯¾¬´Ç ¶·¬±Á¸©§¾Ç ¸·¬ÀºÇ

¸©·Á¼¹µ±Ç ®§Ç ¨¯¹µ©§Ç ¯Ç ¶µ«µ¨´§Ç º¶µ¹·¬¨§Ç ������	�Ç �§¸¹Ç �
��Ç �·¯²µ­¯³µ¸¹Ç ´§Ç

µ¨À¯¹¬Ç ¶·§©¯²§Ç ®§Ç ������Ç »º´±½¯µ´§²´µÇ ´¬®§©¯¸¯³¯Ç µ¹Ç ´§¶·¬­¬´¯¬¹µÇ ´§Ç

¬²¬±¹·¯¾¬¸±§¹§Ç³·¬­§

��Ç ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
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�¬»¬±¹´µ¹µ±µ©¯Ç ®§À¯¹¯Ç ¨¬®Ç ¯´¹¬ª·¯·§´Ç §©¹µ³§¹¯¾¬´Ç ¶·¬±Á¸©§¾Ç ¸·¬ÀºÇ

¸©·Á¼¹µ±Ç Ç ®§Ç¨¯¹µ©§Ç¯Ç¶µ«µ¨´§Çº¶µ¹·¬¨§Ç ������	�Ç�§¸¹Ç�
��Ç�·¯²µ­¯³µ¸¹Ç´§Ç

µ¨À¯¹¬Ç ¶·§©¯²§Ç ®§Ç ������Ç »º´±½¯µ´§²´µÇ ®§©¯¸¯³¯Ç µ¹Ç ´§¶·¬­¬´¯¬¹µÇ ´§Ç

¬²¬±¹·¯¾¬¸±§¹§Ç³·¬­§

�¬»¬±¹´µ¹µ±µ©¯Ç®§À¯¹¯Ç̧ Ç̄ ´¹¬ª·¯·§´Ç§©¹µ³§¹¯¾¬´Ç¶·¬±Á¸©§¾Ç̧ ·¬ÀºÇ̧ ©·Á¼¹µ±Ç

®§Ç¨¯¹µ©§Ç¯Ç¶µ«µ¨´§Çº¶µ¹·¬¨§Ç������	Ç
Ç�§¸¹Ç��Ç�¨À¯Ç¶·§©¯²§

�¬»¬±¹´µ¹µ±µ©¯Ç®§À¯¹¯Ç̧ Ç̄ ´¹¬ª·¯·§´Ç§©¹µ³§¹¯¾¬´Ç¶·¬±Á¸©§¾Ç̧ ·¬ÀºÇ̧ ©·Á¼¹µ±Ç

®§Ç ¨¯¹µ©§Ç ¯Ç ¶µ«µ¨´§Ç º¶µ¹·¬¨§Ç ������	�Ç �§¸¹Ç �
��Ç �·¯²µ­¯³µ¸¹Ç ´§Ç µ¨À¯¹¬Ç

¶·§©¯²§Ç®§Ç������Ç»º´±½¯µ´§²´µÇ´¬®§©¯¸¯³¯Çµ¹Ç´§¶·¬­¬´¯¬¹µÇ´§Ç¬²¬±¹·¯¾¬¸±§¹§Ç

³·¬­§

�¬»¬±¹´µ¹µ±µ©¯Ç ®§À¯¹¯Ç ¨¬®Ç ¯´¹¬ª·¯·§´Ç §©¹µ³§¹¯¾¬´Ç ¶·¬±Á¸©§¾Ç ¸·¬ÀºÇ

¸©·Á¼¹µ±ÇÇ®§Ç¨¯¹µ©§Ç¯Ç¶µ«µ¨´§Çº¶µ¹·¬¨§Ç������	Ç
Ç�§¸¹Ç�
��Ç�·¯²µ­¯³µ¸¹Ç´§Ç

µ¨À¯¹¬Ç ¶·§©¯²§Ç ®§Ç ������Ç »º´±½¯µ´§²´µÇ ®§©¯¸¯³¯Ç µ¹Ç ´§¶·¬­¬´¯¬¹µÇ ´§Ç

¬²¬±¹·¯¾¬¸±§¹§Ç³·¬­§

�º¹¯¯Ç ¯Ç ±µ´®µ²¯Ç ®§Ç ¬²¬±¹·¯¾¬¸±¯Ç ¶·¯´§«²¬­´µ¸¹¯Ç ®§Ç ¨¯¹µ©¯Ç ¯Ç ¶µ«µ¨´¯Ç

´¬¶µ«©¯­´¯Ç¬²¬±¹·¯¾¬¸±¯Ç¯´¸¹§²§½¯¯Ç
Ç�§¸¹Ç��Ç�¨À¯Ç¯®¯¸±©§´¯Æ

�·¬©±²Å¾©§¹¬²¯Ç ®§Ç ¨¯¹µ©¯Ç ¯Ç ¶µ«µ¨´¯Ç ´¬¶µ«©¯­´¯Ç ¬²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç 
Ç

�§¸¹Ç�
��Ç�¶¬½¯»¯¾´¯Ç¯®¯¸±©§´¯ÆÇ
Ç�²¬±¹·µ´´¯Ç±²Å¾µ©¬

�·¬©±²Å¾©§¹¬²¯Ç ®§Ç ¨¯¹µ©¯Ç ¯Ç ¶µ«µ¨´¯Ç ´¬¶µ«©¯­´¯Ç ¬²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç 
Ç

�§¸¹Ç��Ç�¶¬½¯»¯¾´¯Ç¯®¯¸±©§´¯ÆÇeÇ�§®«¬²Ç��Ç�²Å¾µ©¬Ç¸Ç«¯¸¹§´½¯µ´´µÇº¶·§©²¬´¯¬

�·¬©±²Å¾©§¹¬²¯Ç ®§Ç ¨¯¹µ©¯Ç ¯Ç ¶µ«µ¨´¯Ç ´¬¶µ«©¯­´¯Ç ¬²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç 
Ç

�§¸¹Ç�
��Ç�¶¬½¯»¯¾´¯Ç¯®¯¸±©§´¯ÆÇe�²Å¾µ©¬Ç¸Ç©·¬³¬®§±Á¸´¬´¯¬

�²¬±¹·¯¾¬¸±§Ç§¶§·§¹º·§Ç®§Ç¬±¸¶²µ®¯©´¯Çª§®µ©¯Ç¸·¬«¯Ç
Ç�§¸¹Ç���Ç�²§¸¯»¯±§½¯ÆÇ´§Ç

µ¶§¸´¯Ç®µ´¯Ç

�²¬±¹·¯¾¬¸±§Ç §¶§·§¹º·§Ç ®§Ç ¬±¸¶²µ®¯©´¯Ç ª§®µ©¯Ç ¸·¬«¯Ç 
Ç �§¸¹Ç ���Ç �²¬±¹·¯¾¬¸±¯Ç

º·¬«¨¯Ç©Çµ¶§¸´¯Ç®µ´¯Ç�·§®²¯¾´¯Çµ¹Ç³¯´¯	

�²¬±¹·¯¾¬¸±§Ç §¶§·§¹º·§Ç ®§Ç ¬±¸¶²µ®¯©´¯Ç ª§®µ©¯Ç ¸·¬«¯�Ç �§¸¹Ç ��Ç 
Ç �·¬ª²¬«Ç ¯Ç

¶µ««Á·­§´¬Ç´§Ç¬²¬±¹·¯¾¬¸±¯Çº·¬«¨¯Ç©Çµ¶§¸´¯Ç®µ´¯Ç�·§®²¯¾´¯Çµ¹Ç³¯´¯	

�¹µ¶Æ¬³¯Ç¶·¬«¶§®¯¹¬²¯Ç®§Ç´¯¸±µÇ´§¶·¬­¬´¯¬Ç
Ç�§¸¹Ç��Ç�¨À¯Ç¯®¯¸±©§´¯Æ

�¹µ¶Æ¬³¯Ç¶·¬«¶§®¯¹¬²¯Ç®§Ç´¯¸±µÇ´§¶·¬­¬´¯¬�Ç�§¸¹Ç��Ç�µ¶Á²´¯¹¬²´¯Ç¯®¯¸±©§´¯ÆÇ

®§Ç¸¹µ¶Æ¬³¯¹¬Ç¶·¬«¶§®¯¹¬² �̄Ç¶·¬«´§®´§¾¬´¯Ç«§Ç¸¬Ç¯®¶µ²®©§¹Çµ¹Ç±©§²¯»¯½¯·§´¯Ç

²¯½§Ç �¶·¬«¶§®¯¹¬²¯Ç ¶·¬«¯³´µÇ ®§Ç ¶·µ³¯¿²¬´µÇ ¶·¯²µ­¬´¯¬	Ç ¶·¯³¬·¯Ç ®§Ç

¸¹§´«§·¹¯®¯·§´¯Ç¸¯¸¹¬³¯Ç®§Ç¸¹µ¶Æ¬³¯Ç¶·¬«¶§®¯¹¬²¯Ç�Ç«µÇ฀

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ��
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�¹µ¶Æ¬³¯Ç¶·¬«¶§®¯¹¬²¯Ç®§Ḉ ¯¸±µḈ §¶·¬­¬´¯¬Ç
Ç�§¸¹Ç�
���µ¶Á²´¯¹¬²´¯Ç̄ ®¯¸±©§´¯ÆÇ

®§Ç̧ ¹µ¶Æ¬³¯¹¬Ç¶·¬«¶§®¯¹¬² �̄Ç¶·¬«´§®´§¾¬´¯Ç«§Ç̧ ¬Ç̄ ®¶µ²®©§¹Çµ¹Ḉ ¬±©§²¯»¯½¯·§´¯Ç

²¯½§Ç �¶·¬«¶§®¯¹¬²¯Ç ¶·¬«¯³´µÇ ®§Ç ¨¯¹§Ç ¯Ç ¶µ«µ¨´¯Ç ¶·¯²µ­¬´¯Æ	Ç eÇ �§®«¬²¯Ç «µÇ 6�Ç

¶·¯³¬·¯Ç®§Ç¸¹§´«§·¹¯®¯·§´¯Ç¸¯¸¹¬³¯Ç®§Ç¸¹µ¶Æ¬³¯Ç¶·¬«¶§®¯¹¬²¯Ç�Ç«µÇ&

�¯´¯§¹Å·´¯Ç¸¹µ¶Æ¬³¯Ç¶·¬«¶§®¯¹¬²¯�Ç

�§¸¹Ç��Ç�¬·³¯´¯Ç¯Çµ¶·¬«¬²¬´¯ÆÇ®§Ç³¯´¯§¹Å·´¯Ç¸¹µ¶Æ¬³¯Ç¶·¬«¶§®¯¹¬²¯Ç¯Çµ¨À¯Ç

¯®¯¸±©§´¯ÆÇ®§Ç³¯´¯§¹Å·´¯Ç¶·¬«¶§®¯¹¬²¯Ç¸Á¸Ç¸¹µ¶Æ¬³§Ç©²µ­±§

�§¸¹Ç��Ç�§¶¸º²µ©§´¯Ç¶§¹·µ´¯

�§¸¹Ç��Ç�©·Á¼³¯´¯§¹Å·´¯Ç¶§¹·µ´¯Ç

�§¸¹Ç��Ç�´¯©¬·¸§²´¯Ç³µ«º²´¯Ç¶§¹·µ´¯Ç�5-&	

�§¸¹Ç ��Ç �±§®§´¯ÆÇ ®§Ç µ½¬´Æ©§´¬Ç ´§Ç ±§¾¬¸¹©µ¹µÇ ³¯´¯§¹Å·´¯Ç ¸¹µ¶Æ¬³¯Ç

¶·¬«¶§®¯¹¬²¯

�§¸¹Ç��Ç�Á·­§¹¬²¯Ç´§Ç¶·¬«¶§®¯¹¬²Ç®§Ç³¯´¯§¹Å·´¯Ç±§¶¸º²µ©§´¯Ç¶§¹·µ´¯

�§¸¹Ç���Ç�Á±µ©µ«¸¹©µÇ®§Ç¶µ¹·¬¨¯¹¬²¯Ç´§Ç³¯´¯§¹Å·´¯Ç¸¹µ¶Æ¬³¯Ç¶·¬«¶§®¯¹¬²¯

�²¬±¹·¯¾¬¸±¯Ç̄ ´¸¹§²§½¯¯Ḉ ¯¸±µḈ §¶·¬­¬´¯¬Ç
Ç�§¸¹Ç��Ç�¸´µ©´¯Ç¶·¯´½¯¶ �̄Çµ½¬´±§Ḉ §Ç

µ¨À¯¹¬Ç¼§·§±¹¬·¯¸¹¯± �̄Çµ¶·¬«¬²¬´¯Æ

�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ¸ª·§«¯Ç eÇ �§¸¹Ç �
���Ç �§À¯¹¯Ç ¶µÇ ¨¬®µ¶§¸´µ¸¹Ç eÇ

�§À¯¹§Ç¸·¬ÀºÇ¬²¬±¹·¯¾¬¸±¯Çº«§·

�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ¸ª·§«¯Ç eÇ �§¸¹Ç �
���Ç �§À¯¹¯Ç ¶µÇ ¨¬®µ¶§¸´µ¸¹Ç eÇ

�§À¯¹§Ç¸·¬ÀºÇ¹µ¶²¯´´¯Ç©Á®«¬°¸¹©¯Æ

�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ¸ª·§«¯Ç eÇ �§¸¹Ç �
���Ç �§À¯¹¯Ç ¶µÇ ¨¬®µ¶§¸´µ¸¹Ç eÇ

�§À¯¹§Ç¸·¬ÀºÇ¸©·Á¼¹µ±µ©¬

�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ¸ª·§«¯Ç eÇ �§¸¹Ç �
���Ç �§À¯¹¯Ç ¶µÇ ¨¬®µ¶§¸´µ¸¹Ç eÇ

�§À¯¹§Ç¸·¬ÀºÇ¸³ºÀ¬´¯ÆÇ©Ç´§¶·¬­¬´¯¬¹µÇ¯Ç¬²¬±¹·µ³§ª´¯¹´¯Ç¸³ºÀ¬´¯Æ

�²¬±¹·¯¾¬¸±¯Ç̄ ´¸¹§²§½¯¯Ḉ §Ç̧ ª·§«¯ÇeÇ�§¸¹Ç�
���Ç�®¨µ·Ç̄ Ç³µ´¹§­Ḉ §Ç¬²¬±¹·¯¾¬¸±µÇ

µ¨µ·º«©§´¬�Ç�¨À¯Ç¶·§©¯²§

�²¬±¹·¯¾¬¸±¯Ç̄ ´¸¹§²§½¯¯Ḉ §Ç̧ ª·§«¯ÇeÇ�§¸¹Ç�
���Ç�®¨µ·Ç̄ Ç³µ´¹§­Ḉ §Ç¬²¬±¹·¯¾¬¸±µÇ

µ¨µ·º«©§´¬�Ç�·µ©µ«´¯±µ©¯Ç¸¯¸¹¬³¯

�²¬±¹·¯¾¬¸±¯Ç̄ ´¸¹§²§½¯¯Ḉ §Ç̧ ª·§«¯ÇeÇ�§¸¹Ç�
���Ç�®¨µ·Ç̄ Ç³µ´¹§­Ḉ §Ç¬²¬±¹·¯¾¬¸±µÇ

µ¨µ·º«©§´¬�Ç�®µ²§½¯Æ�Ç±µ³º¹§½¯ÆÇ¯Çº¶·§©²¬´¯¬

�²¬±¹·¯¾¬¸±¯Ç̄ ´¸¹§²§½¯¯Ḉ §Ç̧ ª·§«¯ÇeÇ�§¸¹Ç�
���Ç�®¨µ·Ç̄ Ç³µ´¹§­Ḉ §Ç¬²¬±¹·¯¾¬¸±µÇ

µ¨µ·º«©§´¬�Ç�§®¬³¯¹¬²´¯Çº¸¹·µ°¸¹©§Ç¯Ç®§À¯¹´¯Ç¶·µ©µ«´¯½¯

��Ç ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
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�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ¸ª·§«¯Ç eÇ �§¸¹Ç �
���Ç �®¨µ·Ç ¯Ç ³µ´¹§­Ç ´§Ç

¬²¬±¹·¯¾¬¸±µÇµ¨µ·º«©§´¬�Ç�·ºªµÇµ¨µ·º«©§´¬

�²¬±¹·¯¾¬¸±¯Ç¯´¸¹§²§½¯¯Ç´§Ç¸ª·§«¯ÇeÇ�§¸¹Ç��Ç�·µ©¬·±§

�²¬±¹·¯¾¬¸±¯Ç ¯´¸¹§²§½¯¯Ç ´§Ç ¸ª·§«¯Ç eÇ �§¸¹Ç ���®¯¸±©§´¯ÆÇ ®§Ç ¸¶¬½¯§²´¯Ç

¯´¸¹§²§½¯¯Ç¯Ç³¬¸¹§

�¹¬¶¬´¯Ç´§Ç®§À¯¹§�Çµ¸¯ªº·¬´¯Çµ¹Ç¹§¨²§¹§Ç�)0Ç±µ«	

�§À¯¹§Ç´§Ç²¯½§Ç¯Ç¸Áµ·Á­¬´¯ÆÇ¶µ¸·¬«¸¹©µ³Ç¹§¨²§�Ç�·µ¨´¯½¯Ç®§Ç¶·µ©¬·±§

�²¬±¹·µ³§ª´¯¹´§Ç̧ Á©³¬¸¹¯³µ¸¹Ç����	�Ç�§¸¹Ç��Ç�¨À¯Ç¶µ²µ­¬´¯ÆÇ
Ç�§®«¬²Ç��Ç

�·¯²§ª§´¬Ç¯Ç¹Á²±º©§´¬Ç´§Çµ¸´µ©´¯¹¬Çµ¶·¬«¬²¬´¯ÆÇ¯Ç¹¬·³¯´¯

�²¬±¹·µ³§ª´¯¹´§Ç ¸Á©³¬¸¹¯³µ¸¹Ç ����	�Ç �§¸¹Ç �
��Ç �¨À¯Ç ¶µ²µ­¬´¯ÆÇ eÇ

�Á®«¬°¸¹©¯ÆÇ ´§Ç ¬²¬±¹·µ³§ª´¯¹´¯¹¬Ç ¯³¶º²¸¯Ç ¶·¯Ç ªµ²¬³¯Ç ´§«³µ·¸±¯Ç

©¯¸µ¾¯´¯Ç©Á·¼ºÇª·§­«§´¸±µÇµ¨µ·º«©§´¬Ç¯Ç¸¯¸¹¬³¯

Ç฀

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ��



�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯
���ÇÇ�Á©¬«¬´¯¬
�²¬«©§À¯¹¬Çµ¶·¬«¬²¬´¯ÆÇ®§Ç¬²¬±¹·¯¾¬¸±¯Ç¯´¸¹§²§½¯¯Ç¸§Ç©®¬¹¯Çµ¹Ç¸¹§´«§·¹§Ç)��Ç������

�§·§±¹¬·¯¸¹¯±¯Ç´§Ç¯´¸¹§²§½¯¯¹¬

�²¬±¹·¯¾¬¸±§Ç ¯´¸¹§²§½¯ÆÇ �´§Ç ¸ª·§«§	Ç �Á©±º¶´µ¸¹Ç µ¹Ç ¸©Á·®§´µÇ ¬²¬±¹·¯¾¬¸±µÇ µ¨µ·º«©§´¬�Ç ¯®¶Á²´Æ©§ÀµÇ
¸¶¬½¯»¯¾´µÇ¶·¬«´§®´§¾¬´¯¬Ç¯Ç¶·¯¹¬­§©§ÀµÇ±µµ·«¯´¯·§´¯Ç¼§·§±¹¬·¯¸¹¯±¯�

�®¹µ¾´¯±Ç´§Ç®§¼·§´©§´¬Ç´§Ç¬²¬±¹·¯¾¬¸±§¹§Ç¯´¸¹§²§½¯ÆÇ�µ¾±§¹§�Çµ¹Ç±µÆ¹µÇ¸¬Ç«µ¸¹§©ÆÇ¬²¬±¹·¯¾¬¸±§Ç¬´¬·ª¯ÆÇ©Ç
¯´¸¹§²§½¯Æ¹§�

�¬º¹·§²¬´Ç¶·µ©µ«´¯±Ç�¸¯³©µ²Ç.	Ç�·µ©µ«´¯±Ç¸©Á·®§´Ç¸Ç´¬º¹·§²´§¹§ÇÇ¹µ¾±§Ç´§Ç¸¯¸¹¬³§¹§�Ç±µ°¹µÇ³µ­¬Ç«§Ç
¯®©Á·¿©§Ç¶·¬´µ¸Ç´§Ç¬²¬±¹·¯¾¬¸±§Ç¬´¬·ª¯Æ�

�§À¯¹¬´Ç¶·µ©µ«´¯±Ç���	Ç�·µ©µ«´¯±Ç´¬µ¨¼µ«¯³Ç®§Ç®§À¯¹´¯Ç³¬·±¯Çµ¹Ç¬²¬±¹·¯¾¬¸±¯Çº«§·�Ç´§Ç±µÆ¹µÇ¯Ç«§Ç¬Çµ¹Ç
¸²¬«´¯¹¬Ç¬²¬±¹·¯¾¬¸±¯Ç¸©Á·®©§´¯Ç¾§¸¹¯�


Ç«µ¸¹Á¶´¯Ç¶·µ©µ«ÆÀ¯Ç¾§¸¹¯�

Ç©Á´¿´¯Ç¶·µ©µ«ÆÀ¯Ç¾§¸¹¯�

Çª²§©´§Ç®§®¬³¯¹¬²´§Ç±²¬³§�

Ç®§®¬³¯¹¬²¬´Ç¬²¬±¹·µ«�

Ç®§®¬³¬´§Ç¹µ¾±§Ç´§Ç¯®¹µ¾´¯±§Ç¯²¯Ç¯®±º¸¹©¬´§Ç´¬º¹·§²§�

0%.Ç¶·µ©µ«´¯±ÇÇ�§®¬³¬´Ç¶·µ©µ«´¯±�Ç±µ³¨¯´¯·§ÀÇ»º´±½¯¯¹¬Ç´§Ç®§À¯¹¬´Ç¯Ç´¬º¹·§²¬´Ç¶·µ©µ«´¯±

�±µ²´§Ç¹¬³¶¬·§¹º·§ÇÇ�¬³¶¬·§¹º·§¹§Ç´§Ç©Á®«º¼§Ç¯²¯Ç«·ºª§Ç¸·¬«§�Ç©Ç±µÆ¹µÇ¸¬Ç¯®¶µ²®©§Çµ¨µ·º«©§´¬¹µ�

�§¶·¬­¬´¯Æ

�µ³¯´§²´µÇ´§¶·¬­¬´¯¬Ç�´§Ç¯´¸¹§²§½¯Æ	Ç�§¶·¬­¬´¯¬¹µ�Ç®§Ç±µ¬¹µÇ¬Ç¶·µ¬±¹¯·§´§Ç¯´¸¹§²§½¯Æ¹§Ç¯²¯Ç¾§¸¹Çµ¹Ç
¯´¸¹§²§½¯Æ¹§�
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���������Ç�Ç�±µÇ¸¯¸¹¬³§¹§Ç¸¬Ç¸Á¸¹µ¯Çµ¹Ç«©º­¯²´¯Ç¯Çµ¹Ç¹·¯­¯²´¯Ç±§¨¬² �̄Ç¸¬Ç©®¬³§Çµ¨À¯ÆÇ¨·µ°Ç´§Ç±§¨¬²¯¹¬Ç®§Ç¨·µ°Ç´§Ç
©¬·¯ª¯¹¬Ç¯Ç®§Ç«©º­¯²´¯¹¬Ç±§¨¬²¯Ç¸¬Ç¶·¯²§ª§Ç¸Áµ¹©¬¹´¯ÆÇ±µ¬»¯½¯¬´¹Çµ¹Ç¹§¨²¯½¯¹¬Ç®§Ç«©§Ç´§¹µ©§·¬´¯Ç¶·µ©µ«´¯±§�Ç§Ç®§Ç
¹·¯­¯²´¯¹¬Ç±§¨¬²¯Çµ¹Ç¹§¨²¯½¯¹¬Ç®§Ç¹·¯Ç´§¹µ©§·¬´¯Ç¶·µ©µ«´¯±§�

��ÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
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�§®¶µ²§ª§´¬Ç�±§¨¬²¯¹¬
¸§Ç«µ¶·¬´¯Ç¬«¯´Ç«µÇ«·ºª	
�Ç¸´µ¶µ©¬Ç©Á©Ç©Á®«º¼§�
©Á·¼ºÇ¶µ©Á·¼´µ¸¹�
©ª·§«¬´¯Ç¯²¯Ç©Çµ¨©¯©±§Ç
�«¯´¯¾¬´Ç·¬«Ç±§¨¬²¯
´§Ç¸¹¬´§�Ç¶µ«Ç¯²¯
´¬¶¬·»µ·¯·§´§Ç²§©¯½§
�«¯´¯¾¬´Ç·¬«Ç±§¨¬² �̄
®§±·¬¶¬´Ç«¯·¬±¹´µ
¶µ«Ç«Á·©¬´Ç¹§©§´
�«¯´¯¾¬´Ç·¬«Ç±§¨¬²¯Ç´§
¶¬·»µ·¯·§´§Ç¼µ·¯®µ´¹§²´§
¯²¯Ç©¬·¹¯±§²´§Ç²§©¯½§
�«¯´¯¾¬´Ç·¬«Ç±§¨¬²¯
´§Ç±§¨¬²´§Ç¸±§·§Ç¯²¯
·¬°±§Ç¯Ç¹�´�

�·µ°Ç´§Ç©¬·¯ª¯Ç¯²¯Ç³´µªµ­¯²´¯Ç±§¨¬²¯

�¬Ç¬Ç´¬µ¨¼µ«¯³µ
¶µ´§¹§¹Á¿´µ
·¬«º½¯·§´¬Ç®§
¶µ©¬¾¬Çµ¹Ç�
©¬·¯ª¯Ç¯²¯
³´µªµ­¯²´¯
±§¨¬²¯

�¬¹µ«¯Ç�Ç«µÇ&

�¬¹µ«Ç�

�¬¹µ«¯Ç�Ç¯Ç&

�§Ç¸¬Ç¯®¶µ²®©§
¸Ç«µ¶º¸¹¯³µ¹µ

¹µ±µ©µ
´§¹µ©§·©§´¬�
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�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯
�§¨²¯½§Ç��Ç�¬«º±½¯µ´¬´Ç±µ¬»¯½¯¬´¹Ç®§Ç¬«´µ­¯²´¯Ç±§¨¬²¯Ç¶·¯Ç³¬¹µ«Ç´§Ç¶µ²§ª§´¬Ç&

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ��

20 mm

225 mm

20 mm

20 mm

20 mm

D e

D e

D e

>2 D e

฀2D e

>2 D

����� �� �������� � ������� 3
�·µ°Ç´§
²§©¯½¯¹¬

�·µ°Ç´§Ç¹·¯»§®´¯¹¬Ç©¬·¯ª¯
��§¨¬²¬­±§Ç�	

�§Ç¸¬Ç¯®¶µ²®©§Ç
±§¹µÇ³´µ­¯¹¬²Ç®§Ç
µ·§®³¬·Æ©§´¬Ç®§

�·¯Ç±§¨¬²§Ç
¼µ·¯®µ´¹§²´µ
·§®¶µ²µ­¬´¯

�·¯Ç±§¨¬²§Ç
©¬·¹¯±§²´µ
·§®¶µ²µ­¬´¯Ç

�·¯Ç±§¨¬²§Ç
¼µ·¯®µ´¹§²´µÇ
·§®¶µ²µ­¬´¯

�·¯Ç±§¨¬²§Ç©Ç
¹·¯ÁªÁ²´§Çª·º¶§

�¬·»µ·¯·§´¯Ç
²§©¯½¯Ç

��§¨¬²¬­±§Ç�	

�¬·¹¯±§²´¯Ç
¶¬·»µ·¯·§´¯Ç

²§©¯½¯
��§¨¬²¬­±§Ç�	

�±§· �̄Ç·¬°±¯Ç¯Ç
¹�´�

��§¨¬²¬­±§Ç�	

�¬·»µ·¯·§´¯Ç
²§©¯½¯

��§¨¬²¬­±§Ç�	

�¬·¹¯±§²´¯Ç
¶¬·»µ·¯·§´¯Ç

²§©¯½¯
��§¨¬²¬­±§Ç�

�±§· �̄Ç·¬°±¯Ç¯Ç
¹�´�

��§¨¬²¬­±§Ç�	

�Ç«µ¶¯·§´¬

�Ç«µ¶¯·§´¬

�Ç«µ¶¯·§´¬

�§Ç·§®¸¹µÆ´¯¬

�ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ�ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ�
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���������Ç�Ç�µ¬»¯½¯¬´¹¯¹¬Ç¸§Ç «§«¬´¯Ç ®§Ç ¬«¯´¯¾´¯Ç·¬«µ©¬Ç ±§¨¬²¯Ç �¯²¯Ç ®§Ç¹·¯ÁªÁ²´¯Ç ª·º¶¯	�Ç ±§±¹µÇ ¬Ç ¶µ±§®§´µÇ©Ç
¹§¨²¯½§¹§�Ç¯Ç´¬Ç¸¬Çµ¹´§¸Æ¹Ç®§Ç±§¨¬² �̄Ç¶µ²µ­¬´¯Ç©Ç¶µ©¬¾¬Çµ¹Ç¬«¯´Ç·¬«Ç«µ¶¯·§À¯Ç¸¬Ç¬«¯´Ç«µÇ«·ºª�Ç�¹µ°´µ¸¹¯¹¬Ç®§Ç
¹§±§©§Ç¯´¸¹§²§½¯ÆÇ³µª§¹Ç«§Ç¨Á«§¹Ç®´§¾¯¹¬²´µÇ¶µ
´¯¸±¯Ç¯Ç¹·Æ¨©§Ç«§Ç¸¬Çµ¶·¬«¬²Æ¹Ç¶µÇ¶µ«¼µ«ÆÀÇ³¬¹µ«�
���������Ç�Ç�¹µ°´µ¸¹¯¹¬Ç¸§Ç«§«¬´¯Ç®§Ç©¬·¹¯±§²´µÇ·§®¸¹µÆ´¯¬Ç³¬­«ºÇ²§©¯½¯¹¬Ç���Ç³³�Ç�§Ç¶µ
³§²±µÇ·§®¸¹µÆ´¯¬Ç
±µ¬»¯½¯¬´¹¯¹¬Ç¹·Æ¨©§Ç«§Ç¨Á«§¹Ç·¬«º½¯·§´¯�
���������Ç�Ç�¹µ°´µ¸¹¯¹¬Ç̧ §Ç«§«¬´¯Ç®§Ç¼µ·¯®µ´¹§²´µÇ·§®¸¹µÆ´¯¬Ç³¬­«ºÇ²§©¯½¯¹¬Ç���Ç³³Ç̧ Ç³µ´¹¯·§´¯Ç²§©¯½¯Çª·Á¨Ç
±Á³Ç ª·Á¨Ç ¯Ç ´§°
³§²±µÇ ��Ç ³³Ç ³¬­«ºÇ ²§©¯½§Ç ¯Ç ¸¹¬´§�Ç �§Ç ¶µ
³§²±¯Ç ·§®¸¹µÆ´¯ÆÇ ±µ¬»¯½¯¬´¹¯¹¬Ç¹·Æ¨©§Ç «§Ç ¨Á«§¹Ç
·¬«º½¯·§´¯�
���������Ç�Ç�§Ç©¬·¯ª¯Ç¸Ç¶µ©¬¾¬Çµ¹Ç¬«¯´Ç±§¨¬²Ç©Ç¶§·§²¬²Ç´§Ç»§®§�Ç©¸¬±¯Ç¹·¯»§®¬´Ç´§¨µ·Çµ¹Ç¶·µ©µ«´¯½¯Ç¹·Æ¨©§Ç«§Ç¸¬Ç
·§®ª²¬­«§Ç±§¹µÇ©¬·¯ª§Ç¶·¯Ç¶·¯²§ª§´¬Ç´§Ç¹§®¯Ç¹§¨²¯½§�
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�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯
�§¨²¯½§Ç��Ç�¬«º±½¯µ´¬´Ç±µ¬»¯½¯¬´¹Ç®§Ç³´µªµ­¯²´¯Ç±§¨¬²¯Ç¶·¯Ç³¬¹µ«Ç´§Ç¶µ²§ª§´¬Ç�

��ÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
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De

De

�±§· �̄Ç·¬°±¯Ç¯Ç
¹�´�

��§¨¬²¬­±§Ç�	

����� �� �������� � ������� 3
�·µ°Ç´§
²§©¯½¯¹¬

�¬·¹¯±§²´¯Ç
¶¬·»µ·¯·§´¯Ç

²§©¯½¯
��§¨¬²¬­±§Ç�	

�¬·»µ·¯·§´¯Ç
²§©¯½¯

��§¨¬²¬­±§Ç�	

�·µ°Ç±§¨¬²¯

�Ç«µ¶¯·§´¬

�Ç«µ¶¯·§´¬

�Ç«µ¶¯·§´¬

�§Ç·§®¸¹µÆ´¯¬

�§Ç·§®¸¹µÆ´¯¬

�§Ç·§®¸¹µÆ´¯¬

���������Ç�Ç�µ¬»¯½¯¬´¹¯¹¬Ç¸§Ç«§«¬´¯Ç®§Ç¬«¯´¯¾´¯Ç·¬«µ©¬Ç±§¨¬² �̄Ç±§±¹µÇ¬Ç¶µ±§®§´µÇ¶µ
ªµ·¬�Ç¯Ç´¬Ç¸¬Çµ¹´§¸Æ¹Ç®§Ç
±§¨¬² �̄Ç¶µ²µ­¬´¯Ç©Ç¶µ©¬¾¬Çµ¹Ç¬«¯´Ç·¬«�Ç«µ¶¯·§À¯Ç̧ ¬Ç¬«¯´Ç«µÇ«·ºª�Ç�¹µ°´µ¸¹¯¹¬Ç®§Ç¹§±§©§Ç̄ ´¸¹§²§½¯ÆÇ³µª§¹Ç«§Ç̈ Á«§¹Ç
®´§¾¯¹¬²´µÇ¶µ
´¯¸±¯Ç¯Ç¹·Æ¨©§Ç«§Ç¸¬Çµ¶·¬«¬²Æ¹Ç¶µÇ¶µ«¼µ«ÆÀÇ³¬¹µ«�
���������Ç�Ç�¹µ°´µ¸¹¯¹¬Ç¸§Ç«§«¬´¯Ç®§Ç©¬·¹¯±§²´µÇ·§®¸¹µÆ´¯¬Ç³¬­«ºÇ²§©¯½¯¹¬Ç���Ç³³Ç¯Ç´§°
³§²±µÇ��Ç³³Ç³¬­«ºÇ
²§©¯½§Ç¯Ç¸¹¬´§�Ç�§Ç¶µ
³§²±µÇ·§®¸¹µÆ´¯¬Ç±µ¬»¯½¯¬´¹¯¹¬Ç¹·Æ¨©§Ç«§Ç¨Á«§¹Ç·¬«º½¯·§´¯�
���������Ç�Ç�¹µ°´µ¸¹¯¹¬Ç̧ §Ç«§«¬´¯Ç®§Ç¼µ·¯®µ´¹§²´µÇ·§®¸¹µÆ´¯¬Ç³¬­«ºÇ²§©¯½¯¹¬Ç���Ç³³Ç̧ Ç³µ´¹¯·§´¯Ç²§©¯½¯Çª·Á¨Ç
±Á³Çª·Á¨�Ç�§Ç¶µ
³§²±¯Ç·§®¸¹µÆ´¯ÆÇ±µ¬»¯½¯¬´¹¯¹¬Ç¹·Æ¨©§Ç«§Ç¨Á«§¹Ç·¬«º½¯·§´¯�



�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯
�¨µ¨À¬´¯¬�

�§Çµ¶·¬«¬²Æ´¬Ç¸¬¾¬´¯¬¹µÇ´§Ç±§¨¬²¯¹¬Ç¸¬Ç¯®¶µ²®©§¹Ç¸²¬«´¯¹¬Ç¶·µ½¬«º·¯�
��Ç�¹Ç�§¨²¯½§Ç�Ç¸¬Çµ¶·¬«¬²ÆÇ³¬¹µ«§Ç´§Ç¶µ²§ª§´¬�
��Ç�¹Ç�§¨²¯½§Ç�Ç¸¬Çµ¶·¬«¬²ÆÇ±µ·¬±½¯µ´´¯ÆÇ±µ¬»¯½¯¬´¹ÇK�Ç©Ç®§©¯¸¯³µ¸¹Çµ¹Ç¯®µ²§½¯µ´´¯ÆÇ³§¹¬·¯§²Ç¯Ç
¹¬³¶¬·§¹º·§¹§Ç´§Çµ±µ²´§¹§Ç¸·¬«§�
��Ç�®¶µ²®©§Ç̧ ¬Ç�§¨²¯½§Ç�Ç®§Ç±§¨¬² �̄Ç¶µ²µ­¬´¯Ç©Ç·¬«Ç̄ ²¯Ç̧ ´µ¶�Ç�§¨²¯½§Ç�Ç®§Ç¬«´µ­¯²´¯Ç±§¨¬²¯Ç©Ç·¬«Ḉ §Ḉ Æ±µ²±µÇ
µ¶µ· �̄Ç�§¨²¯½§Ç�Ç®§Ç³´µªµ­¯²´¯Ç±§¨¬²¯Ç©Ç·¬«Ḉ §Ḉ Æ±µ²±µÇµ¶µ·¯Ç̄ ²¯Ç̧ ¬Ç̄ ®¶µ²®©§Ç»µ·³º²§¹§�Ç«§«¬´§Ç®§Ç̧ ²º¾§ÆÇ
´§Çª·º¶§Ç±§¨¬²¯Ç̧ Ç·§®²¯¾´¯Ç̧ ¬¾¬´¯ÆÇ®§Çµ¶·¬«¬²Æ´¬Ç±µ·¬±½¯µ´´¯ÆÇ±µ¬»¯½¯¬´¹ÇK��Ç̧ Áµ¹©¬¹¸¹©§ÀḈ §Ç̈ ·µÆḈ §Ç
©¬·¯ª¯¹¬Ç¯²¯Ç³´µªµ­¯²´¯¹¬Ç±§¨¬²¯�
��Ç�®¾¯¸²Æ©§Ç¸¬Ç¸¹µ°´µ¸¹¹§Ç´§Ç¹µ±§Ç )aBÇ ±§¹µÇ¸¬Ç·§®«¬²¯Ç¹µ±§Ç´§Ç¹µ©§·§Ç )BÇ �¯²¯Ç´µ³¯´§²´¯ÆÇ¹µ±Ç´§Ç
®§À¯¹´µ¹µÇº¸¹·µ°¸¹©µ	Ç´§Ç¶·µ¯®©¬«¬´¯¬¹µÇ´§Ç¯®¾¯¸²¬´¯¹¬Ç±µ·¬±½¯µ´´¯Ç±µ¬»¯½¯¬´¹¯�

��Ç�¹Ç�§¨²¯½§Ç�Ç¯²¯Ç�§¨²¯½§Ç�Ç©Ç®§©¯¸¯³µ¸¹Çµ¹Ç³¬¹µ«§Ç´§Ç¶µ²§ª§´¬�Ç¯®µ²§½¯Æ¹§Ç¯Ç¶·µ©µ«ÆÀ¯ÆÇ³§¹¬·¯§²Ç
¯Çµ¹Ç¨·µÆÇ´§Ç¶·µ©µ«´¯½¯¹¬Ç¶µ«Ç´§¶·¬­¬´¯¬Ç¸¬Çµ¶·¬«¬²ÆÇ¸¬¾¬´¯¬¹µÇ´§Ç±§¨¬²§Ç¸Ç¹µ±µ©µÇ´§¹µ©§·©§´¬
)�Ç�Ç)aB�
��Ç�¬°¸¹©¯¹¬²´µ¹µÇ«µ¶º¸¹¯³µÇ¹µ±µ©µÇ´§¹µ©§·©§´¬Ç´§Ç±§¨¬²§Ç¸¬Ç¯®¾¯¸²Æ©§Ç±§¹µÇ)ZÇ�Ç)�K�K��

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ��



�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯
�§¨²¯½§Ç��Ç�µ¶º¸¹¯³µÇ¹µ±µ©µÇ´§¹µ©§·©§´¬Ç´§Ç±§¨¬²¯Ç¸Ç¯®µ²§½¯ÆÇµ¹Ç¶µ²¯©¯´¯²¼²µ·¯«Ç¯²¯Ç

%02�80,%Ç�³¬¹µ«Ç�Ç
Ç�Ç
Ç�	

��ÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ

S[mm 2]

2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3

1.5 19 17 14.5 13.5 18.5 16.5 14 13.0 23 20

2.5 26 23 19.5 18 20 19 14.5 14 25 22 18.5 17.5 19.5 18 14.5 13.5 31 28

4 35 31 26 24 27 25 20 18.5 33 30 25 23 26 24 20 17.5 42 37

6 45 40 34 31 35 32 26 24 42 38 32 29 33 31 25 23 54 48

10 61 54 46 42 48 44 36 32 57 51 43 39 45 41 33 31 75 66

16 81 73 61 56 64 58 48 43 76 68 57 52 60 55 44 41 100 88

25 106 95 80 73 84 76 63 57 99 89 75 68 78 71 58 53 133 117

35 131 117 99 89 103 94 77 70 121 109 92 83 96 87 71 65 164 144

50 158 141 119 108 125 113 93 84 145 130 110 99 115 104 86 78 198 175

70 200 179 151 136 158 142 118 107 183 164 139 125 145 131 108 98 253 222

95 241 216 182 164 191 171 142 129 220 197 167 150 175 157 130 118 306 269

120 278 249 210 188 220 197 164 149 253 227 192 172 201 180 150 135 354 312

150 318 285 240 216 253 226 189 170 290 259 219 196 230 206 172 155

185 362 324 273 245 288 256 215 194 329 295 248 223 262 233 195 176

240 424 380 321 286 338 300 252 227 386 346 291 261 307 273 229 207

300 486 435 367 328 387 344 289 261 442 396 334 298 352 313 263 237

400

500

630

A1

Al

PV C
XLPE
EPR PVC

Cu

XLP E
EPR

A2

Cu Al

XLPE
EPR PVC

XLP E
EPR PVC

XLPE
EPR

Cu

13

15

19.5

ん1 ん2

�·µ©µ«´¯±

�¬¹µ«Ç´§
¶µ²§ª§´¬

�§¹µ©§·¬´¯Ç
¶·µ©µ«´¯½¯

�®µ²§½¯Æ



�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ��

2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3

17.5 15.5 22 19.5 16.5 15 24 22 19.5 17.5

24 21 25 22 18.5 16.5 30 26 23 20 23 21 17.5 15.5 33 30 27 24 26 24 21 18.5

32 28 33 29 25 22.0 40 35 30 27 31 28 24 21 45 40 36 32 35 32 28 25.0

41 36 43 38 32 28 51 44 38 34 40 35 30 27.0 58 52 46 41 45 41 36 32

57 50 59 52 44 39 69 60 52 46 54 48 41 36 80 71 63 57 62 57 49 44

76 68 79 71 60 53 91 80 69 62 72 64 54 48 107 96 85 76 84 76 66 59

101 89 105 93 79 70 119 105 90 80 94 84 71 62 138 119 112 96 101 90 83 73

125 110 130 116 97 86 146 128 111 99 115 103 86 77 171 147 138 119 126 112 103 90

151 134 157 140 118 104 175 154 133 118 138 124 104 92 209 179 168 144 154 136 125 110

192 171 200 179 150 133 221 194 168 149 175 156 131 116 269 229 213 184 198 174 160 140

232 207 242 217 181 161 265 233 201 179 210 188 157 139 328 278 258 223 241 211 195 170

269 239 281 251 210 186 305 268 232 206 242 216 181 160 382 322 299 259 280 245 226 197

441 371 344 299 324 283 261 227

506 424 392 341 371 323 298 259

599 500 461 403 439 382 352 305

693 576 530 464 508 440 406 351

Cu Al

XLP E
EPR PVC

XLP E
EPR PVC

B1

Al

PVC
XLP E
EPR PV C

C

Cu Al

XLP E
EPR PV C X LPE/EP R P VC

B2

25

1SDC010006F0201

Cu



�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯
�§¨²¯½§Ç��Ç�µ¶º¸¹¯³µÇ¹µ±µ©µÇ´§¹µ©§·©§´¬Ç´§Ç±§¨¬²¯Ç¸Ç¯®µ²§½¯ÆÇµ¹Ç¶µ²¯©¯´¯²¼²µ·¯«Ç¯²¯Ç

%02�80,%Ç�³¬¹µ«Ç%Ç
Ç&Ç
Ç'	

��ÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ

�¬¹µ«Ç´§
¶µ²§ª§´¬

�§¹µ©§·¬´¯Ç
¶·µ©µ«´¯½¯

�®µ²§½¯Æ

or

XLP E
EPR PV C

XLP E
EPR PV C

XLPE
EP R PV C

XLP E
EP R PVC

XLPE
EP R PVC

XLPE
EPR PV C

XLPE
EPR PV C

XLP E
EP R PVC

S[mm 2]

1.5 26 22 23 18.5

2.5 36 30 28 23 32 2 524 19.5

4 49 40 38 31 42 34 32 26

6 63 51 49 39 54 43 42 33

10 86 70 67 54 75 60 58 46

16 115 94 91 73 100 80 77 61

25 149 119 108 89 127 101 97 78 161 131 121 98 13 5110 103 84

35 185 148 135 111 158 126 120 96 200 162 150 122 169 137 129 105

50 225 180 164 135 192 153 146 117 242 196 184 149 207 167 159 128

70 289 232 211 173 246 196 187 150 310 251 237 192 268 216 206 166

95 352 282 257 210 298 238 227 183 377 304 289 235 328 264 253 203

120 410 328 300 244 346 276 263 212 437 352 337 273 383 308 296 237

150 473 379 346 282 399 319 304 245 504 406 389 316 444 356 343 274

185 542 434 397 322 456 364 347 280 575 463 447 363 510 409 395 315

240 641 514 470 380 538 430 409 330 679 546 530 430 607 485 471 375

300 741 593 543 439 621 497 471 381 783 629 613 497 703 561 547 434

400 940 754 740 600 823 656 663 526

500 1083 868 856 694 946 749 770 610

630 1254 1005 996 808 1088 855 899 711

F

CuAl Cu Al

E

2 3

Al Cu Al

2 3

25

84135

Cu�·µ©µ«´¯±
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C

De

De

or

XLPE
EPR PVC

XLPE
EPR PVC

3H 3V 3H 3V 3H 3V 3H 3V

141 114 107 87 182 161 146 130 138 122 112 99

176 143 135 109 226 201 181 162 172 153 139 124

216 174 165 133 275 246 219 197 210 188 169 152

279 225 215 173 353 318 281 254 271 244 217 196

342 275 264 212 430 389 341 311 332 300 265 241

400 321 308 247 500 454 396 362 387 351 308 282

464 372 358 287 577 527 456 419 448 408 356 327

533 427 413 330 661 605 521 480 515 470 407 376

634 507 492 392 781 719 615 569 611 561 482 447

736 587 571 455 902 833 709 659 708 652 557 519

868 689 694 552 1085 1008 852 795 856 792 671 629

998 789 806 640 1253 1169 982 920 991 921 775 730

1151 905 942 746 1454 1362 1138 1070 1154 1077 900 852

G

3

Cu Al

PV C

Al

XLPE
EPR PVC

Cu

XLPE
EPR



�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯
�§¨²¯½§Ç��Ç�µ¶º¸¹¯³µÇ¹µ±µ©µÇ´§¹µ©§·©§´¬Ç´§Ç±§¨¬²¯Ç¸Ç³¯´¬·§²´§Ç¯®µ²§½¯Æ

���������Ç�Ç�·¯Ç¬«´µ­¯²´¯Ç±§¨¬²¯Ç®§À¯¹´§¹§Çµ¨©¯©±§Ç´§Ç±§¨¬²¯¹¬Ç©Á©Ç©¬·¯ª§¹§Ç¬Ç³µ´µ²¯¹´§�
���������Ç�Ç�·¯Çªµ²¯Ç±§¨¬²¯Ç«µ¸¹Á¶´¯Ç®§Ç«µ¶¯·Ç¸¹µ°´µ¸¹¯¹¬Ç¹·Æ¨©§Ç«§Ç¸¬Çº³´µ­§¹Ç¸Ç����
���������Ç�Ç$EÇ¬Ç©Á´¿´¯Æ¹Ç«¯§³¬¹Á·Ç´§Ç±§¨¬²§�
���������Ç�Ç�·¯Ç¹¬³¶¬·§¹º·§Ç´§Ç³¬¹§²´§¹§Ç®§À¯¹´§Çµ¨©¯©±§Ç���µ�Ç´¬Ç¸¬Ç¶·§©¯Ç±µ·¬±½¯ÆÇ®§Çª·º¶¯·§´¬

��ÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ

�§À¯¹´§
µ¨©¯©±§

or or

2 3 3 2 3 3 2 3

23 19 21 28 24 27 25 21

31 26 29 38 33 36 33 28

40 35 38 51 44 47 44 37

25 21 23 31 26 30 26 22

34 28 31 42 35 41 36 30

45 37 41 55 47 53 47 40

57 48 52 70 59 67 60 51

77 65 70 96 81 91 82 69

102 86 92 127 107 119 109 92

133 112 120 166 140 154 142 120

163 137 147 203 171 187 174 147

202 169 181 251 212 230 215 182

247 207 221 307 260 280 264 223

296 249 264 369 312 334 317 267

340 286 303 424 359 383 364 308

388 327 346 485 410 435 416 352

440 371 392 550 465 492 472 399

514 434 457 643 544 572 552 466

500 V

750 V

C

120

150

185

240

35

50

70

95

6

10

16

25

4

1.5

2.5

4

1.5

2.5

S [mm2]

 �¬³¶¬·§¹º·§Ç´§Ç³¬¹§²´§¹§Ç®§À¯¹´§Çµ¨©¯©±§Ç��
µ
�

�¬¹µ«Ç´§
¶µ²§ª§´¬

�§¹µ©§·¬´¯Ç
¶·µ©µ«´¯½¯

�µ±·¯¹¯Ç¸Ç¶µ²¯©¯´¯²¼²µ·¯«Ç¯²¯
´¬¯®µ²¯·§´¯Ç«µ¸¹Á¶´¯Ç®§Ç«µ¶¯·

�µ±·¯¹¯Ç¸Ç¶µ²¯©¯´¯²¼²µ·¯«Ç¯²¯
´¬¯®µ²¯·§´¯Ç«µ¸¹Á¶´¯Ç®§Ç«µ¶¯·

�¬¯®µ²¯·§´¯Ç±§¨¬²¯
´¬«µ¸¹Á¶´¯Ç®§Ç«µ¶¯·

�¬³¶¬·§¹º·§Ç´§Ç³¬¹§²´§¹§Ç®§À¯¹´§Çµ¨©¯©±§Ç���
µ
� �¬³¶¬·§¹º·§Ç´§Ç³¬¹§²´§¹§Ç®§À¯¹´§Çµ¨©¯©±§Ç



or or or or

De De

De De

3 2

23 31

31 41

41 54

26 33

34 45

45 60

57 76

77 104

102 137

132 179

161 220

198 272

241 333

289 400

331 460

377 526

426 596

496 697

          E     ó¿ó        F

3 3 3 3 3 3

26 29 26 29 33.0 37.0

35 39 34 39 43 49

46 51 45 51 56 64

28 32 28 32 35 40

38 43 37 43 47 54

50 56 49 56 61 70

64 71 62 71 78 89

87 96 84 95 105 120

115 127 110 125 137 157

150 164 142 162 178 204

184 200 173 197 216 248

228 247 213 242 266 304

279 300 259 294 323 370

335 359 309 351 385 441

385 411 353 402 441 505

441 469 400 454 498 565

500 530 446 507 557 629

584 617 497 565 624 704

G

e

33 37

Ç��
µ
�

�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ��

�µ±·¯¹¯Ç¸Ç¶µ²¯©¯´¯²¼²µ·¯«Ç¯²¯
´¬¯®µ²¯·§´¯Ç«µ¸¹Á¶´¯Ç®§Ç«µ¶¯·

�¬¯®µ²¯·§´¯Ç±§¨¬²¯
´¬«µ¸¹Á¶´¯Ç®§Ç«µ¶¯·

�¬¯®µ²¯·§´¯Ç±§¨¬²¯
´¬«µ¸¹Á¶´¯Ç®§Ç«µ¶¯·
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�¬³¶¬·§¹º·§Ç´§Ç³¬¹§²´§¹§Ç®§À¯¹´§Çµ¨©¯©±§Ç��
µ
��¬³¶¬·§¹º·§Ç´§Ç³¬¹§²´§¹§Ç®§À¯¹´§Çµ¨©¯©±§Ç���

µ
� �¬³¶¬·§¹º·§Ç´§Ç³¬¹§²´§¹§Ç®§À¯¹´§Çµ¨©¯©±§Ç���

µ
�



�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯
�µ²§ª§´¬Ç©Ç®¬³Æ¹§�Ç¯®¨¯·§´¬Ç´§Ç¸¬¾¬´¯¬Ç©Ç®§©¯¸¯³µ¸¹Çµ¹Ç«µ¶º¸¹¯³µ¹µÇ¹µ±µ©µÇ´§¹µ©§·©§´¬Ç¯Ç¹¯¶§Ç´§Ç¶µ²§ª§´¬

�µ¶º¸¹¯³µ¹µÇ¹µ±µ©µÇ´§¹µ©§·©§´¬Ç´§Ç±§¨¬²�Ç¶µ²µ­¬´Ç©Ç®¬³Æ¹§�ÇÇ¸¬Ç¯®¾¯¸²Æ©§Ç¶µÇ¸²¬«´§¹§Ç»µ·³º²§�

±Á«¬¹µ�
dÇÇ)�Ç¬Ç«µ¶º¸¹¯³µ¹µÇ¹µ±µ©µÇ´§¹µ©§·©§´¬Ç´§Ç¬«¯´¯¾¬´Ç¶·µ©µ«´¯±Ç®§Ç¶µ²§ª§´¬Ç©Ç®¬³ÆÇ¶·¯Ç��

O�Ç¹¬³¶¬·§¹º·§�
dÇÇK�Ç¬Ç±µ·¬±½¯µ´´¯Æ¹Ç±µ¬»¯½¯¬´¹Ç®§Ç¹¬³¶¬·§¹º·§¹§Ç´§Ç®¬³Æ¹§�Ç·§®²¯¾´§Çµ¹Ç��

O��
dÇÇK�Ç¬Ç±µ·¬±½¯µ´´¯Æ¹Ç±µ¬»¯½¯¬´¹Ç®§Ç¨²¯®±µÇ¶µ²µ­¬´¯Ç±§¨¬²¯�
dÇ K�Ç ¬Ç ±µ·¬±½¯µ´´¯Æ¹Ç ±µ¬»¯½¯¬´¹�Ç §±µÇ ¸¶¬½¯»¯¾´µ¹µÇ¹µ¶²¯´´µÇ ¸Á¶·µ¹¯©²¬´¯¬Ç ´§Ç ¶µ¾©§¹§Ç ¬Ç ·§®²¯¾´µÇ µ¹Ç
¶·¯¬¹§¹§Ç¸¹µ°´µ¸¹Ç���Ç+M�7�

�µ·¬±½¯µ´¬´Ç±µ¬»¯½¯¬´¹ÇK�
�µ¶º¸¹¯³µ¹µÇ ¹µ±µ©µÇ ´§¹µ©§·©§´¬Ç ´§Ç ±§¨¬² �̄Ç ¶µ²µ­¬´¯Ç ©Ç ®¬³Æ¹§�Ç ¸¬Ç µ¹´§¸ÆÇ ®§Ç ¹¬³¶¬·§¹º·§Ç ´§Ç

¶µ¾©§¹§Ç ��O��Ç �±µÇ ¹¬³¶¬·§¹º·§¹§Ç ´§Ç ¶µ¾©§¹§Ç ¬Ç ·§®²¯¾´§Ç µ¹Ç ¹§®¯Ç ¸¹µ°´µ¸¹�Ç ¹·Æ¨©§Ç «§Ç ¸¬Ç ¯®¶µ²®©§Ç
±µ·¬±½¯µ´´¯ÆÇ±µ¬»¯½¯¬´¹ÇK��Ç¶µ±§®§´Ç©Ç�§¨²¯½§Ç��Ç©Ç®§©¯¸¯³µ¸¹Çµ¹Ç¯®µ²§½¯µ´´¯ÆÇ³§¹¬·¯§²�

�§¨²¯½§Ç���Ç�µ·¬±½¯µ´´¯Ç±µ¬»¯½¯¬´¹¯Ç®§Ç¹¬³¶¬·§¹º·§Ç´§Ç¶µ¾©§¹§�Ç·§®²¯¾´§Çµ¹Ç��O�

��ÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ

�¬³¶¬·§¹º·§
´§Ç¶µ¾©§¹§
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�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯
�µ·¬±½¯µ´¬´Ç±µ¬»¯½¯¬´¹ÇK�

�µ¶º¸¹¯³µ¹µÇ ¹µ±µ©µÇ ´§¹µ©§·©§´¬Ç ¸¬Ç ©²¯Æ¬Ç µ¹Ç ´§²¯¾¯¬¹µÇ ´§Ç «·ºª¯Ç ±§¨¬² �̄Ç ¶µ²µ­¬´¯Ç ©Ç ¨²¯®µ¸¹�Ç
�§®¸¬°©§´¬¹µÇ´§Ç¹µ¶²¯´§¹§Çµ¹Ç¬«¯´¯¾¬´Ç±§¨¬²Ç¬Ç·§®²¯¾´µÇµ¹Ç¹µ©§Ç´§Ç¸ÁÀ¯ÆÇ±§¨¬²�Ç¶µ²µ­¬´Ç¨²¯®µÇ«µÇ«·ºª¯Ç
¶·µ©µ«´¯½¯�

�µ·¬±½¯µ´´¯Æ¹Ç±µ¬»¯½¯¬´¹ÇK�Ç¸¬Ç¶µ²º¾§©§Ç¶µÇ¸²¬«´§¹§Ç»µ·³º²§�

�Ç�§¨²¯½¯Ç���Ç��Ç¯Ç��Ç¸§Ç¶µ±§®§´¯Ç¸¹µ°´µ¸¹¯¹¬Ç´§ÇKa�Ç ®§Ç¬«´µ­¯²´¯Ç¯Ç³´µªµ­¯²´¯Ç±§¨¬² �̄Ç ±µ¯¹µÇ¸§Ç
¶µ²µ­¬´¯Ç«¯·¬±¹´µÇ©Ç®¬³Æ¹§�Ç̄ ²¯Ç±µ¯¹µÇ̧ §Ç¶µ²µ­¬´¯Ç©Ç®§·µ©¬´¯Ç¹·Á¨¯Ç©Ç®§©¯¸¯³µ¸¹Çµ¹Ç·§®¸¹µÆ´¯¬¹µÇ̄ ³Ç«µÇ
«·ºª¯Ç±§¨¬²¯Ç¯²¯Ç·§®¸¹µÆ´¯¬¹µÇ³¬­«ºÇ¹·Á¨¯¹¬�

�§¨²¯½§Ç���Ç�¬«º±½¯µ´´¯Ç±µ¬»¯½¯¬´¹¯Ç®§Ç±§¨¬² �̄Ç¶µ²µ­¬´¯Ç«¯·¬±¹´µÇ©Ç®¬³Æ¹§

���������Ç�§«¬´¯¹¬Ç¸¹µ°´µ¸¹¯Ç¸¬Çµ¹´§¸Æ¹Ç®§Ç«Á²¨µ¾¯´§Ç´§Ç¶µ²§ª§´¬Ç���Ç³Ç¯Ç¸¶¬½¯»¯¾´µÇ¹µ¶²¯´´µÇ¸Á¶·µ¹¯©²¬´¯¬Ç´§Ç
¶µ¾©§¹§Ç���Ç+M�7�
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�´µªµ­¯²´¯Ç±§¨¬²¯

�«´µ­¯²´¯Ç±§¨¬²¯
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a a
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���������ÇÇ�§«¬´¯¹¬Ç¸¹µ°´µ¸¹¯Ç¸¬Çµ¹´§¸Æ¹Ç®§Ç«Á²¨µ¾¯´§Ç´§Ç¶µ²§ª§´¬Ç���Ç³Ç¯Ç¹µ¶²¯´´µÇ¸¶¬½¯»¯¾´µÇ¸Á¶·µ¹¯©²¬´¯¬Ç´§Ç
¶µ¾©§¹§Ç���Ç+M�7�

�§¨²¯½§Ç���Ç�¬«º±½¯µ´´¯Ç±µ¬»¯½¯¬´¹¯Ç®§Ç¬«´µ­¯²´¯Ç±§¨¬² �̄Ç¶µ²µ­¬´¯Ç©Ç¬«¯´¯¾´¯Ç±§¨¬²´¯Ç±§´§²¯Ç©Ç®¬³Æ¹§

���������ÇÇ�§«¬´¯¹¬Ç¸¹µ°´µ¸¹¯Ç¸¬Çµ¹´§¸Æ¹Ç®§Ç«Á²¨µ¾¯´§Ç´§Ç¶µ²§ª§´¬Ç���Ç³Ç¯Ç¹µ¶²¯´´µÇ¸¶¬½¯»¯¾´µÇ¸Á¶·µ¹¯©²¬´¯¬Ç´§Ç
¶µ¾©§¹§Ç���Ç+M�7�
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�·µ°Ç¬«´µ­¯²´¯
©¬·¯ª¯Çµ¹Ç«©§
¯²¯Ç¹·¯Ç±§¨¬²§
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�´µªµ­¯²´¯Ç±§¨¬²¯

�«´µ­¯²´¯Ç±§¨¬²¯
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�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯

�§Ç±µ·¬±½¯µ´¬´Ç±µ¬»¯½¯¬´¹ÇK�~
dÇÇ�§Ç±§¨¬² �̄Ç¶µ²µ­¬´¯Ç«¯·¬±¹´µÇ©Ç®¬³Æ¹§�Ç¯²¯Ç§±µÇ´Æ³§Ç«·ºª¯Ç¶·µ©µ«´¯½¯Ç©Ç¸ÁÀ§¹§Ç¹·Á¨§�Ç¸¹µ°´µ¸¹¹§Ç´§Ç
K�aaÇ¬Ç��
dÇ Ç�±µÇ´Æ±µ²±µÇ¶·µ©µ«´¯±§Ç¸Ç¶µ«µ¨´¯Ç·§®³¬·¯Ç¸¬Ç´§³¯·§¹Ç©Ç¬«´§Ç¯Ç¸ÁÀ§Ç¹·Á¨§Ç�®´§¾¬´¯¬¹µÇ´§Ç cª·º¶§Çµ¹Ç
¶µ«µ¨´¯Ç¶·µ©µ«´¯½¯~Ç©¯­¹¬Ç¶µ
ªµ·¬	�ÇK�aaÇÇ¸¬Ç¶µ²º¾§©§Çµ¹Ç¶Á·©¯ÆÇ·¬«Ç´§Ç�§¨²¯½§Ç��
dÇÇ�±µÇ¶·µ©µ«´¯½¯¹¬Ç¸§Ç¸Ç·§®²¯¾´¯Ç·§®³¬· �̄Ç±µ·¬±½¯µ´´¯Æ¹Ç±µ¬»¯½¯¬´¹Ç¸¬Ç¯®¾¯¸²Æ©§Ç¶µÇ»µ·³º²§¹§�

±Á«¬¹µ

NÇ¬Ç¨·µÆ¹Ç´§Ç©¬·¯ª¯¹¬Ç©Ç¹·Á¨§¹§�

�µ·¬±½¯µ´¬´Ç±µ¬»¯½¯¬´¹ÇK�
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S[mm 2]
2 3 2 3 2 3 2 3

1.5 26 22 22 18

2.5 34 29 29 24 26 22 22 18.5

4 44 37 38 31 34 29 29 24

6 56 46 47 39 42 36 36 30

10 73 61 63 52 56 47 48 40

16 95 79 81 67 73 61 62 52

25 121 101 104 86 93 78 80 66

35 146 122 125 103 112 94 96 80

50 173 144 148 122 132 112 113 94

70 213 178 183 151 163 138 140 117

95 252 211 216 179 193 164 166 138

120 287 240 246 203 220 186 189 157

150 324 271 278 230 249 210 213 178

185 363 304 312 258 279 236 240 200

240 419 351 361 297 322 272 277 230

300 474 396 408 336 364 308 313 260

XLPE
EPR PVC

XLPE
EPR PVC
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�¬®¯Ç¹§¨²¯½¯Ç ´¬Ç ¸¬Ç µ¹´§¸Æ¹Ç ®§Ç ®§À¯¹§¹§Ç ´§Ç ±§¨¬²¯Ç µ¹Ç ¶·¬¹µ©§·©§´¬�Ç �¸©¬´Ç¹µ©§Ç¹¬®¯Ç¹§¨²¯½¯Ç
¶µ±§®©§¹Ç ´µ·³§Ç ´§Ç µ·§®³¬·Æ©§´¬Ç ´§Ç ³¯´¯³§²´µ¹µÇ ¸¬¾¬´¯¬�Ç ±µ¬¹µÇ ³µ­¬Ç «§Ç ¸¬Ç ¯®¶µ²®©§�Ç ©Á©Ç »§®§¹§Ç ´§Ç
¶·µ¬±¹¯·§´¬Ç µ¨§¾¬Ç ¬Ç ´¬µ¨¼µ«¯³µÇ ¶·µ©µ«´¯½¯¹¬Ç «§Ç ¸¬Ç µ·§®³¬·Æ©§¹Ç¸Áª²§¸´µÇ ·¬§²´¯¹¬Ç ¼§·§±¹¬·¯¸¹¯±¯Ç ´§Ç
¯´¸¹§²§½¯Æ¹§Ç�¹µ±Ḉ §Ç±Á¸µÇ̧ Á¬«¯´¬´¯¬�Ç̧ Á¸¹µÆ´¯¬Ḉ §Ḉ ¬º¹·§²§¹§Ç̄ Ç¹�´�	Ç±§¹µÇ̧ ¬Ç§´§²¯®¯·§¹Ç©·¬³¬¹µ±µ©¯¹¬Ç
±·¯©¯Ç´§Ç¯®±²Å¾©§´¬Ç´§Ç¯®¶µ²®©§´¯ÆÇ¶·¬±Á¸©§¾�


Ç)NÇ�Ç��Ç¯Ç)NÇ�Ç��Ç¸§³µÇ®§Ç���


Ç¸Ç¶·¬±Á¸©§¾¯Ç¹¯¶Ç���Ç)NÇ�Ç��������Ç¬Ç©Á®³µ­´µÇ«§Ç¸¬Ç¯®¶µ²®©§Ç±§¨¬²Ç�MM��Ç¸Ç���Ç¯®µ²§½¯Æ

 

Icu 

(kA)

  

K 2s 2

T1 160
B=16  

C=25

16*-32 6 476100

40**-160 10 1322500

T1 160 N=36 32-160 10 1322500

 

Icu 

(kA)

 

K 2s 2

T1 160
B=16  

C=25

16*-20 4 327184

25-160 6 736164

T1 160 N=36
32-100 6 736164

125-160 10 2044900

�·¬±Á¸©§¾
�§®µ©Ç¶·µ©µ«´¯±
¸Ç%02Ç¯®µ²§½¯Æ

�̄ ¶
�µ³¯´§²¬´Ç¹µ±

��	

�§®µ©
¶·µ©µ«´¯±
�MM�	

�·¬±Á¸©§¾
�§®µ©Ç¶·µ©µ«´¯±
¸Ç06#Ç¯®µ²§½¯Æ

�̄ ¶
�µ³¯´§²¬´Ç¹µ±

��	

�§®µ©
¶·µ©µ«´¯±
�MM�	

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ��



�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯


Ç®§Ç¶·¬±Á¸©§¾¯Ç¹¯¶Ç��.Ç)NÇ�Ç�!Ç¬Ç©Á®³µ­´µÇ«§Ç¸¬Ç¯®¶µ²®©§Ç±§¨¬²Ç���ÇMM��Ç¸Ç06#Ç¯®µ²§½¯Æ


Ç®§Ç¶·¬±Á¸©§¾¯Ç¹¯¶Ç��.Ç)NÇ�Ç�!Ç¯Ç4�3Ç2Ç�Ç�!Ç¬Ç©Á®³µ­´µÇ«§Ç¸¬Ç¯®¶µ²®©§Ç±§¨¬²Ç���ÇMM��Ç¸Ç%02Ç¯®µ²§½¯Æ

 

Icu 

(kA)

  

K 2s 2

T2 160

N=36kA  

S=50kA  

H=70kA

1-4 1,5 29756,25

5*-8 2,5 82656,25

10-50 4 211600

63-160 6 476100

L=85kA

1-3.2 1,5 29756,25

4-8 2,5 82656,25

10-32 4 211600

40-160 6 476100

 

Icu 

(kA)

  

K 2s 2

T2 160

N=36kA  

S=50kA  

H=70kA

1-6.3 1,5 46010,25

8**-10 2,5 127806,25

12.5-63 4 327184

80-160 6 736164

L=85kA

1-5 1,5 46010,25

6.3-10 2,5 127806,25

12.5-50 4 327184

63-160 6 736164

�·¬±Á¸©§¾
�§®µ©Ç¶·µ©µ«´¯±
¸Ç06#Ç¯®µ²§½¯Æ

�̄ ¶
�µ³¯´§²¬´Ç¹µ±

��	

�§®µ©
¶·µ©µ«´¯±
�MM�	

�·¬±Á¸©§¾
�§®µ©Ç¶·µ©µ«´¯±
¸Ç%02Ç¯®µ²§½¯Æ

�̄ ¶
�µ³¯´§²¬´Ç¹µ±

��	

�§®µ©
¶·µ©µ«´¯±
�MM�	

��ÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ



�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯


Ç®§Ç¶·¬±Á¸©§¾¯Ç¹¯¶Ç��.Ç¬Ç©Á®³µ­´µÇ«§Ç¸¬Ç¯®¶µ²®©§Ç±§¨¬²Ç�ÇMM��Ç¸Ç%02Ç¯®µ²§½¯Æ

  

Icu 

(kA)

  

K 2s 2

 

K 2s 2

T3
N=36  

S=50
63-250 16 3385600 10 2044900

 

Icu 

(kA)

   

T4

N=36  

S=50  

H=70  

L=120  

V=200

20-50 6 476100

80-250 10 1322500

 

Icu 

(kA)

   

T4

N=36  

S=50  

H=70  

L=120  

V=200

20 4 327184

32-80 6 736164

100-250 10* 2044900

�·¬±Á¸©§¾

�§®µ©Ç¶·µ©µ«´¯±
¸Ç06#Ç¯®µ²§½¯Æ

�̄ ¶

�·¬±Á¸©§¾

�·¬±Á¸©§¾

�̄ ¶

�µ³¯´§²¬´Ç¹µ±
��	

�§®µ©
¶·µ©µ«´¯±
�MM�	

�§®µ©Ç¶·µ©µ«´¯±
¸Ç%02Ç¯®µ²§½¯Æ

�§®µ©Ç¶·µ©µ«´¯±
¸Ç06#Ç¯®µ²§½¯Æ

�§®µ©Ç¶·µ©µ«´¯±
¸Ç%02Ç¯®µ²§½¯Æ

�µ³¯´§²¬´Ç¹µ±
��	

�µ³¯´§²¬´
¹µ±
��	

�§®µ©
¶·µ©µ«´¯±
�MM�	

�§®µ©
¶·µ©µ«´¯±
�MM�	

�§®µ©
¶·µ©µ«´¯±
�MM�	

�§±¸¯³§²´§
¬´¬·ª¯Æ
�)�T	

�§±¸¯³§²´§
¬´¬·ª¯Æ
�)�T	

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ��



�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯


Ç¸Ç¶·¬±Á¸©§¾¯Ç¹¯¶Ç��.Ç�)CU���K!	Ç¬Ç©Á®³µ­´µÇ«§Ç¸¬Ç¯®¶µ²®©§Ç±§¨¬²Ç��ÇMM��Ç¸Ç%02Ç¯®µ²§½¯Æ


Ç¸Ç¶·¬±Á¸©§¾¯Ç¹¯¶Ç��.Ç�)CU���K!	Ç¬Ç©Á®³µ­´µÇ«§Ç¸¬Ç¯®¶µ²®©§Ç±§¨¬²Ç��ÇMM��Ç¸Ç06#Ç¯®µ²§½¯Æ


Ç¸Ç¶·¬±Á¸©§¾¯Ç¹¯¶Ç��3Ç�)CU���K!	Ç¬Ç©Á®³µ­´µÇ«§Ç¸¬Ç¯®¶µ²®©§Ç±§¨¬²Ç��ÇMM��Ç¸Ç%02Ç¯®µ²§½¯Æ

  

Icu 

(kA)

     

T5
N=36  

S=50
320-630 16 3385600

16 5234944

T5

H=70  

L=120  

V=200

320-630 25 8265625

  

Icu 

(kA)

   

 

  

T6

N=36  

S=50  

H=70  

L=100

630* 35 16200625

35 25050025800**
50 33062500

1000**

  

Icu 

(kA)

     

T7

S=50

H=70  

V=150

400-1250 50 33062500 50* 51122500

T7 L=120 400-1600 70 64802500 50 51122500

�·¬±Á¸©§¾

�·¬±Á¸©§¾

�§®µ©Ç¶·µ©µ«´¯±
¸Ç06#Ç¯®µ²§½¯Æ

�§®µ©Ç¶·µ©µ«´¯±
¸Ç06#Ç¯®µ²§½¯Æ

�§®µ©Ç¶·µ©µ«´¯±
¸Ç06#Ç¯®µ²§½¯Æ

�̄ ¶

�̄ ¶

�µ³¯´§²¬´
¹µ±
��	

�µ³¯´§²¬´
¹µ±
��	

�µ³¯´§²¬´
¹µ±
��	

�§®µ©
¶·µ©µ«´¯±
�MM�	

�§®µ©
¶·µ©µ«´¯±
�MM�	

�§®µ©
¶·µ©µ«´¯±
�MM�	

�§®µ©
¶·µ©µ«´¯±
�MM�	

�§®µ©
¶·µ©µ«´¯±
�MM�	

�§®µ©
¶·µ©µ«´¯±
�MM�	

�§®µ©Ç¶·µ©µ«´¯±
¸Ç%02Ç¯®µ²§½¯Æ

�§®µ©Ç¶·µ©µ«´¯±
¸Ç%02Ç¯®µ²§½¯Æ

�§®µ©Ç¶·µ©µ«´¯±
¸Ç%02Ç¯®µ²§½¯Æ

�§±¸¯³§²´§
¬´¬·ª¯Æ
�)�T	

�§±¸¯³§²´§
¬´¬·ª¯Æ
�)�T	

�§±¸¯³§²´§
¬´¬·ª¯Æ
�)�T	

�§±¸¯³§²´§
¬´¬·ª¯Æ
�)�T	

�§±¸¯³§²´§
¬´¬·ª¯Æ
�)�T	

�§±¸¯³§²´§
¬´¬·ª¯Æ
�)�T	

�̄ ¶

�·¬±Á¸©§¾

��ÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ



�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯
�®¾¯¸²Æ©§´¬Ç´§Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç©Ç±·§ÆÇ´§Ç¶·µ©µ«´¯±§

�¯´¯³§²´¯Æ¹Ç¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç³µ­¬Ç«§Ç¨Á«¬Ç¯®¾¯¸²¬´Ç¾·¬®Ç¸²¬«´¯¹¬Ç¶·¯¨²¯®¯¹¬²´¯Ç»µ·³º²¯�

±µª§¹µÇ®§¼·§´©§À§¹§Ç³·¬­§Ç¬ÇÇ¨¬®Ç´¬º¹·§²¬´Ç¶·µ©µ«´¯±ÇÇ����	

±µª§¹µÇ®§¼·§´©§À§¹§Ç³·¬­§Ç¬Ç¸Ç´¬º¹·§²¬´Ç¶·µ©µ«´¯±ÇÇ����	
±Á«¬¹µ�
dÇÇ)KMINÇ¬Ç³¯´§³§²´§¹§Ç¸¹µ°´µ¸¹Ç´§Ç©¬·µÆ¹´¯Æ¹Ç¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç;K!=�
dÇÇ5RÇ¬Ç´§¶·¬­¬´¯¬¹µÇ´§Ç®§¼·§´©§´¬¹µÇ;6=�
dÇÇ5OÇ¬Ç´§¶·¬­¬´¯¬¹µÇ³¬­«ºÇ»§®§Ç±Á³Ç®¬³ÆÇ;6=�
dÇÇÇÇÇÇ¬Ç¸¶¬½¯»¯¾´µ¹µÇ¸Á¶·µ¹¯©²¬´¯¬Ç´§Ç³§¹¬·¯§²§Ç´§Ç¶·µ©µ«´¯±§Ç©Ç฀ÇÇÇMM��MÇ¶·¯Ç��O�Ç¯Ç¬�

Ç�����Ç®§Ç³¬«�

Ç�����Ç®§Ç§²º³¯´¯°�
dÇÇ,Ç¬Ç«Á²­¯´§¹§Ç´§Ç®§À¯¹¬´¯ÆÇ¶·µ©µ«´¯±Ç;M=�
dÇÇ3Ç¬Ç¸¬¾¬´¯¬¹µÇ´§Ç¶·µ©µ«´¯±§Ç;MM�=�
dÇ KSECÇ ¬Ç ±µ·¬±½¯µ´´¯Æ¹Ç ±µ¬»¯½¯¬´¹�Ç ±µ°¹µÇ µ¹¾¯¹§Ç ·¬§±¹¯©´µ¹µÇ ¸Á¶·µ¹¯©²¬´¯¬Ç ´§Ç ±§¨¬²¯Ç ¸Á¸Ç ¸¬¾¬´¯¬Ç
¶µ
ªµ²Æ³µÇµ¹Ç��ÇMM��

dÇKPARÇ¬Ç±µ·¬±½¯µ´´¯Æ¹Ç±µ¬»¯½¯¬´¹Ç®§Ç¶§·§²¬²´¯Ç¶·µ©µ«´¯½¯�


ÇKPARÇ�Ç�Ç�N
�	�N�Ç±Á«¬¹µÇNÇ�Ç¨·µ°Ç´§Ç¶§·§²¬²´¯Ç¶·µ©µ«´¯½¯Ç®§Ç»§®§

dÇÇMÇÇ¬Ç¸Áµ¹´µ¿¬´¯¬¹µÇ³¬­«ºÇ¸Á¶·µ¹¯©²¬´¯Æ¹§Ç´§Ç´¬º¹·§²´¯ÆÇ¶·µ©µ«´¯±Ç¯Ç´§Ç»§®µ©¯ÆÇ¶·µ©µ«´¯±Ç�§±µÇ¹¬Ç¸§Ç
´§¶·§©¬´¯Çµ¹Ç¬«¯´Ç¯Ç¸ÁÀÇ³§¹¬·¯§²ÇMÇ¬Ç¸Áµ¹´µ¿¬´¯¬¹µÇ³¬­«ºÇ¸¬¾¬´¯¬¹µÇ´§Ç»§®µ©¯ÆÇ¶·µ©µ«´¯±Ç¯Ç¸¬¾¬´¯¬¹µÇ
´§Ç´¬º¹·§²´¯ÆÇ¶·µ©µ«´¯±	�
�²¬«Ç¯®¾¯¸²Æ©§´¬Ç´§Ç³¯´¯³§²´¯ÆÇ¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç¶·µ©¬·¬¹¬�Ç¾¬

±Á«¬¹µ
dÇÇ)�Ç¬Ç¹µ±Á¹�Ç±µ°¹µÇ®§«¬°¸¹©§Ç®§À¯¹§Çµ¹Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç´§Ç¶·¬±Á¸©§¾§�
dÇÇ���Ç¬Ç¹µ²¬·§´¸Á¹Ç´§Ç¸¹µ°´µ¸¹¹§Ç´§Ç¯®±²Å¾©§´¬�

3;MM�=Ç

KSECÇ

¨·µ°Ç¶§·§²¬²´¯

¶·µ©µ«´¯½¯

KPAR
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ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ��



�ÇÇ�§À¯¹§Ç´§Ç®§¼·§´©§À¯Ç²¯´¯¯
�·¯³¬·

�§´´¯Ç®§Ç¸¯¸¹¬³§¹§�
�µ³¯´§²´µÇ´§¶·¬­¬´¯¬Ç���6
)KÇ�Ç��ÇK!

�§´´¯Ç®§Ç±§¨¬²§�
�®µ²¯·§´Ç³¬«¬´Ç¶·µ©µ«´¯±Ç©Ç�6�
�Á²­¯´§Ç�Ç���ÇM
3Ç�Ç��ÇMM�

)ZÇ�Ç���Ç!Ç

��.���Ç)N���Ç�¯®±²Å¾©§¹¬²´§Ç¸¶µ¸µ¨´µ¸¹Ç��ÇK!����Ç6	
)�TÇ ���K!	Ç ����Ç ��
�Ç �K!	�Ç �®§Ç ¼§·§±¹¬·¯¸¹¯±¯¹¬Ç ´§Ç ¸¶¬½¯»¯¾´§¹§Ç ¬´¬·ª¯ÆÇ ´§Ç ¶·¬³¯´§©§´¬Ç ©¯­¹¬ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
�§¸¹Ç��Ç�²§©§Ç���	
K�3�Ç�Ç����Ç�Ç���Ç�Ç����Ç�Ç���Ç�K!	�S
�²¬«µ©§¹¬²´µÇ±§¨¬²Á¹Ç¬Ç®§À¯¹¬´Çµ¹Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç©Ç´§¾§²µ¹µÇ´§Ç¶·µ©µ«´¯±§�

�¯´¯³§²´¯Æ¹Ç¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç©Ç±·§ÆÇ´§Ç¶·µ©µ«´¯±§Ç�KSECÇ�Ç�Ç¯ÇKPERÇ�Ç�	ÇE�
Ç
�§À¯¹§¹§Çµ¹Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç´§Ç¶·¬±Á¸©§¾§Ç4�.���Ç)N���Ç¬Ç´§¸¹·µ¬´§Ç´§Ç����Ç��Ç�±µÇ¹µ²¬·§´¸Á¹Ç¬Ç����Ç
¶·¬±Á¸©§¾Á¹Ç¸Á¸Ç¸¯ªº·´µ¸¹ÇÀ¬Ç¯®±²Å¾¯Ç¶·¯Ç¸¹µ°´µ¸¹Ç¶·¬©¯¿§©§À§Ç����Ç��Ç¸²¬«µ©§¹¬²´µÇ±§¨¬²Á¹Ç¬Ç´§¶Á²´µÇ
®§À¯¹¬´Çµ¹Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�

�§±¸¯³§²´µÇ®§À¯¹¬´§Ç«Á²­¯´§

�µª§¹µÇ »µ·³º²§Ç ��	Ç ¸¬Ç ·¬¿¯Ç ¸¶·Æ³µÇ ,Ç ¸¬Ç ¶µ²º¾§©§Ç ³§±¸¯³§²´§¹§Ç «Á²­¯´§Ç ´§Ç ±§¨¬²§�Ç ±µÆ¹µÇ ®§À¯¹´µ¹µÇ
º¸¹·µ°¸¹©µÇ ¶·¬«¶§®©§Ç ©Ç ®§©¯¸¯³µ¸¹Ç µ¹Ç ´§¸¹·µ¬´§¹§Ç ¸¹µ°´µ¸¹Ç ´§Ç ®§À¯¹§¹§Ç ®§Ç ³¯ª´µ©¬´µÇ ¯®±²Å¾©§´¬�ÇÇÇÇÇÇÇÇÇÇÇÇÇ
�Ç �§¨²¯½§Ç �Ç ³µ­¬Ç ¸¬Ç ©¯«¯Ç ³§±¸¯³§²´µÇ ®§À¯¹¬´§¹§Ç «Á²­¯´§Ç ®§Ç µ¶·¬«¬²¬´µÇ ¸¬¾¬´¯¬Ç ´§Ç ±§¨¬²§Ç ¶·¯Ç «§«¬´§Ç
¸¹µ°´µ¸¹Ç´§Ç®§À¯¹§¹§Ç´§Ç¶·¬±Á¸©§¾§Ç®§Ç³¯ª´µ©¬´µÇ¯®±²Å¾©§´¬Çµ¹Ç¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�

Ç¹·¯»§®´§Ç¸¯¸¹¬³§�Ç´µ³¯´§²´µÇ´§¶·¬­¬´¯¬Ç���Ç6�

Ç¨¬®Ç´¬º¹·§²§�

Ç³¬«¬´Ç¶·µ©µ«´¯±Ç¸Á¸Ç¸¶¬½¯»¯¾´µÇ¸Á¶·µ¹¯©²¬´¯¬�Ç·§©´µÇ´§Ç�����ÇΩMM��M�
�¹µ°´µ¸¹¯¹¬Ç©Ç¹§¨²¯½§¹§Ç¶µ
«µ²ºÇ ¸§Ç ¸Áµ¨·§®¬´¯Ç ¸Ç ±µ¬»¯½¯¬´¹Ç´§Ç¹µ²¬·§´¸Çµ¹Ç���Ç®§Ç ¸¹µ°´µ¸¹¹§Ç´§Ç
¯®±²Å¾©§´¬Ç ´§Ç ®§À¯¹§¹§�Ç ´§·§¸¹©§´¬¹µÇ ´§Ç ¸¶¬½¯»¯¾´µ¹µÇ ¸Á¶·µ¹¯©²¬´¯¬Ç ´§Ç ±§¨¬²§Ç ©¸²¬«¸¹©¯¬Ç ´§Ç
´§ª·Æ©§´¬¹µÇµ¹Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç¯Ç¸¶§«§´¬¹µÇ´§Ç´§¶·¬­¬´¯¬¹µ�Ç«Á²­§ÀµÇ¸¬Ç´§Ç¶µ©·¬«§¹§�
�µ·¬±½¯µ´´¯¹¬Ç±µ¬»¯½¯¬´¹ �̄Ç¶µ±§®§´¯Ç¸²¬«Ç¹§¨²¯½§¹§�Ç¹·Æ¨©§Ç«§Ç¸¬Ç¶·¯²§ª§¹�Ç§±µÇº¸²µ©¯Æ¹§Ç´§Ç¸¯¸¹¬³§¹§Ç
¸¬Ç·§®²¯¾§©§¹Çµ¹Ç·¬»¬·¬´¹´¯¹¬Çº¸²µ©¯Æ�

�®¨¯·§´¬Ç´§Ç¶·¬±Á¸©§¾Ç���

1
S

D
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I
3
[A]  1.5 2.5 4 6 10 16 25 35 50 70 95 120 150 185 240  300

 20 370 617               

 30 246 412 658             

 40 185 309 494 741            

 50 148 247 395 593            

 60 123 206 329 494            

 70 105 176 282 423 705           

 80 92 154 246 370 617           

 90 82 137 219 329 549          

 100 74 123 197 296 494 790          

 120 61 102 164 246 412 658          

 140 52 88 141 211 353 564          

 150 49 82 131 197 329 527          

 160 46 77 123 185 309 494 772         

 180 41 68 109 164 274 439 686         

 200 37 61 98 148 247 395 617          

 220 33 56 89 134 224 359 561 786        

 250 29 49 79 118 198 316 494 691        

 280 26 44 70 105 176 282 441 617        

 300 24 41 65 98 165 263 412 576        

 320 23 38 61 92 154 247 386 540 772       

 350 21 35 56 84 141 226 353 494 705       

 380 19 32 52 78 130 208 325 455 650       

 400 18 30 49 74 123 198 309 432 617       

 420 17 29 47 70 118 188 294 412 588       

 450 16 27 43 65 110 176 274 384 549 768      

 480 15 25 41 61 103 165 257 360 514 720      

 500 14 24 39 59 99 158 247 346 494 691      

 520 14 23 38 57 95 152 237 332 475 665      

 550 13 22 35 53. 90 144 224 314 449 629      

 580 12 21 34 51 85 136 213 298 426 596 809     

 600 12 20 32 49 82 132 206 288 412 576 782     

 620 11 19 31 47 80 127 199 279 398 558 757     

 650 11 19 30 45 76 122 190 266 380 532 722     

 680 10 18 29 43 73 116 182 254 363 508 690     

 700 10 17 28 42 71 113 176 247 353 494 670 847    

 750  16 26 39 66 105 165 230 329 461 626 790 840   

 800  15 24 37 62 99 154 216 309 432 586 667 787   

 850  14 23 34 58 93 145 203 290 407 552 627 741   

 900  13 21 32 55 88 137 192 274 384 521 593 700   

 950  13 20 31 52 83 130 182 260 364 494 561 663   

 1000  12 19 29 49 79 123 173 247 346 469 533 630 731  

 1250   15 23 40 63 99 138 198 277 375 427 504 585 711 

 1500   13 19 33 53 82 115 165 230 313 356 420 487 593 

 1600   12 18 31 49 77 108 154 216 293 333 394 457 556 667

 2000    14 25 40 62 86 123 173 235 267 315 365 444 533

 2500    11 20 32 49 69 99 138 188 213 252 292 356 427

 3000     16 26 41 58 82 115 156 178 210 244 296 356

 3200     15 25 39 54 77 108 147 167 197 228 278 333

 4000     12 20 31 43 62 86 117 133 157 183 222 267

 5000     10 16 25 35 49 69 94 107 126 146 178 213

 6300      13 20 27 39 55 74 85 100 116 141 169

 8000      10 15 22 31 43 59 67 79 91 111 133

 9600       13 18 26 36 49 56 66 76 93 111

 10000       12 17 25 35 47 53 63 73 89 107

 12000       10 14 21 29 39 44 52 61 74 89

 15000        12 16 23 31 36 42 49 59 71

 20000         12 17 23 27 31 37 44 53

 24000         10 14 20 22 26 30 37 44

 30000          12 16 20 25 30 40 49
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·§®²¯¾´µÇ µ¹Ç ³¬­«º»§®´¯¹¬Ç ´§¶·¬­¬´¯Æ�Ç �Ç µ¶·¬«¬²¬´¯Ç ¸²º¾§¯Ç ¯Ç ¶·¯Ç µ¶·¬«¬²¬´¯Ç º¸²µ©¯Æ�Ç »º´±½¯¯¹¬Ç ´§Ç
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¨Á«¬Ç ¶·¯¾¯´¬´µÇ µ¹Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬Ç³¬­«ºÇ »§®§Ç ¯Ç ´¬º¹·§²§Ç ¯²¯Ç µ¹Ç ¶·¬±Á¸©§´¬Ç ´§Ç ´¬º¹·§²´¯ÆÇ ¶·µ©µ«´¯±Ç
©¸²¬«¸¹©¯¬Ç´§Ç¸²º¾§°´µÇ¯®±²Å¾©§´¬Ç´§Ç¬«´µ¶µ²Å¸´µÇº¸¹·µ°¸¹©µÇ�¶·¬«¶§®¯¹¬²Ç¯²¯Ç¬«´µ¶µ²Å¸¬´Ç¶·¬±Á¸©§¾	�
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±Á³Ç ¬«´µ»§®´¯¹¬Ç¹µ©§·¯Ç ³µ­¬Ç «§Ç ¸¬Ç ¶·µ³¬´¯Ç ¹§±§�Ç ¾¬Ç ¹¬Ç «§Ç ¸§Ç ®§¼·§´©§´¯Ç ¸Ç ´§¶·¬­¬´¯¬�Ç ·§®²¯¾´µÇ µ¹Ç
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�¸©¬´Ç ¹µ©§Ç ©Ç ¸¯¸¹¬³¯Ç 4.
#Ç ´§¶·¬­¬´¯¬¹µÇ ¸¶·Æ³µÇ ®¬³Æ¹§�Ç ©Á®´¯±©§ÀµÇ ©Ç ´¬º¹·§²´¯ÆÇ ¶·µ©µ«´¯±�Ç
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®§©¯¸Æ¹Çµ¹Ç·§®¶·¬«¬²¯¹¬²´§¹§Ç¸¯¸¹¬³§�
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¯®·§®¼µ«©§´§¹§Ç¬´¬·ª¯Æ�Ç¶µ
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¯Ç̧ Ḉ §¹·¯¬©¯Ç¶§·¯�Ç�©¬¹µ©¯¹¬Ç¼§·§±¹¬·¯¸¹¯±¯Ç̄ Ç¬»¬±¹¯©´µ¸¹¹§Ḉ §Ç²§³¶§¹§Ç®§©¯¸¯Çµ¹Ç·§®²¯¾´¯¹¬Ç³¬¹§²´¯Ç
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¸±µ·µ¸¹�Ç·¬§±¹µ·¯¹¬Ç¸¬Ç¸©Á·®©§¹Ç´§±Á¸µÇ¾·¬®Ç®§¹©§·Æ´¬Ç´§Ç±µ´¹§±¹µ·§Ç��Ç¯Ç¸²¬«Ç¹µ©§Ç¸¬Çµ¹«¬²Æ¹Ç¾·¬®Ç
µ¹©§·Æ´¬Ç´§Ç±µ´¹§±¹µ·§Ç���

�Á®³µ­´µÇ ¬Ç «§Ç ¸¬Ç ¶µ¸¹¯ª´¬Ç ¶µ¸¹¬¶¬´´µÇ µ¹«¬²Æ´¬Ç ´§Ç ·¬®¯¸¹µ·¯¹¬Ç ¯²¯Ç ·¬§±¹µ·¯¹¬Ç ¾·¬®Ç ±µ³§´«¯Ç ¸Ç
©·¬³¬®§±Á¸´¬´¯¬Ç«µ·¯Ç¶·¯Ç«©¯ª§¹¬²¯Ç¸Ç³µÀ´µ¸¹Ç¶µ
ªµ²Æ³§Çµ¹Ç���ÇK7�

�®¶µ²®©§´¬¹µÇ´§Ç·¬§±¹µ·¯Ç´§³§²Æ©§Ç¾º©¸¹©¯¹¬²´µÇ»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§�Ç«µ±§¹µÇ¯®¶µ²®©§´¬¹µÇ´§Ç
·¬®¯¸¹µ·¯Ç¶·¯¾¯´Æ©§Ç·§®¸¬°©§´¬Ç´§Ç³´µªµÇ¬´¬·ª¯ÆÇ�¬»¬±¹Ç´§Ç�­§º²	�Ç«µ·¯Ç§±µÇ¬Çµª·§´¯¾¬´µÇ¸§³µÇ«µÇ¶º¸±µ©§¹§Ç
»§®§�

�§Ç ¶µ´¯­§©§´¬Ç �Ç ����Ç ÷ ���	Ç ´§Ç ´§¶·¬­¬´¯¬¹µÇ ´§Ç «©¯ª§¹¬²ÆÇ ¸¬Ç ¶µ´¯­§©§Ç ©Á·¹ÆÀ¯ÆÇ ³µ³¬´¹Ç ��ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
¶Á¹¯ÇÇ�����Ç÷ ����	�

�Áª²§¸´µÇ¸¶µ³¬´§¹¯ÆÇ¶µ
ªµ·¬Ç¸¹§´«§·¹�Ç¸¹§·¹¬·¯¹¬Ç³µª§¹Ç«§Ç¨Á«§¹Ç±²§¸¯»¯½¯·§´¯Ç¸¶µ·¬«Ç©·¬³¬¹µÇ
´§Ç ¯®±²Å¾©§´¬Ç �±²§¸Ç ´§Ç ¯®±²Å¾©§´¬	Ç ¯Ç ¸¶µ·¬«Ç ©¯«§Ç ´§Ç ±µµ·«¯´§½¯ÆÇ ¸Á¸Ç ®§À¯¹´µ¹µÇ º¸¹·µ°¸¹©µÇ ®§Ç ±Á¸µÇ
¸Á¬«¯´¬´¯¬Ç��̄ ¶Ç�Ç¯Ç�̄ ¶Ç�	�

�3$#������&����

TO R

�©¯ª§¹¬²

K2K1

�´«º±¹¯©´µ¸¹

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ���



�ÇÇ�§À¯¹§Ç´§Ç¬²¬±¹·¯¾¬¸±µ¹µÇµ¨µ·º«©§´¬

�²§¸µ©¬Ç´§Ç¯®±²Å¾©§´¬

�²§¸µ©¬¹¬Ç ´§Ç ¯®±²Å¾©§´¬Ç ¸¬Ç ·§®ª·§´¯¾§©§¹Ç ´§Ç ¨§®§¹§Ç ´§Ç ¼§·§±¹¬·¯¸¹¯±§¹§Ç ´§Ç ¯®±²Å¾©§´¬Ç ´§Ç
¹¬·³¯¾´¯¹¬Ç®§À¯¹´¯Ç¨²µ±µ©¬�

�²§¸µ©¬¹¬Ç´§Ç¯®±²Å¾©§´¬Ç¸§Ç«¬»¯´¯·§´¯Ç©Ç¸²¬«©§À§¹§Ç¹§¨²¯½§Ç��

�Á«¬¹µÇ�·Ç¬Ç©·¬³¬¹µḈ §Ç̧ ¹º«¬´µÇ̄ ®±²Å¾©§´¬Ḉ §Ç®§À¯¹§¹§Çµ¹Ç¶·¬¹µ©§·©§´¬Ç¶·¯Ç���Ç¶Á¹¯Ç̧ ¹µ°´µ¸¹¹§Ç
´§Ç´§¸¹·µ¬´¯ÆÇ¹µ±Ç�´§¶·¯³¬·�Ç®§À¯¹¬´Ç¨²µ±Çµ¹Ç±²§¸Ç��Ç¶·¯Ç���Ç¶Á¹¯Ç¸¹µ°´µ¸¹¹§Ç´§Ç´§¸¹·µ¬´¯ÆÇ¹µ±Ç´¬Ç
¹·Æ¨©§Ç«§Ç¯®±²Å¾¯Ç«µÇ�Ç¸¬±º´« �̄Ç´µÇ¹·Æ¨©§Ç«§Ç¯®±²Å¾¯Ç«µÇ��Ç¸¬±º´«¯	�

�µ·³§²´§¹§Ç¶·µ½¬«º·§Ç¬Ç«§Ç¸¬Ç¸©Á·®©§Ç±²§¸Ç��Ç®§Ç´µ·³§²¬´Ç¶º¸±Ç¯Ç±²§¸Ç��Ç®§Ç¹¬­Á±Ç·¬­¯³Ç´§Ç·§¨µ¹§�

�̄ ¶µ©¬Ç±µµ·«¯´§½¯Æ
dÇ�̄ ¶Ç�
�µ¶º¸¹¯³µÇ¬Ç©Ç¸²º¾§°Ç´§ÇÇ±Á¸µÇ¸Á¬«¯´¬´¯¬Ç±µ´¹§±¹µ·Á¹Ç¯Ç¹¬·³¯¾´¯Æ¹Ç®§À¯¹¬´Ç¨²µ±Ç«§Ç¨Á«§¹Ç¶µ©·¬«¬´¯�Ç

�Á®³µ­´µÇ¬Ç¯Ç¸¹§·¹¬·Á¹Ç«§Ç´¬Ç³µ­¬Ç«§Ç»º´±½¯µ´¯·§Ç¯Ç¹·Æ¨©§Ç«§Ç¨Á«¬Ç¶·µ©¬·¬´�Ç§±µÇ¬Ç´¬µ¨¼µ«¯³µ�Ç±µ´¹§±¹µ·Á¹Ç
¯�¯²¯Ç¹¬·³¯¾´¯Æ¹Ç®§À¯¹¬´Ç¨²µ±Ç¹·Æ¨©§Ç«§Ç¸¬Ç¸³¬´Æ¹�Ç§Ç®§À¯¹´¯Æ¹Ç¨²µ±Ç´§Ç¶·¬±Á¸©§¾§Ç«§Ç¸¬Ç·¬¸¹§·¹¯·§�

dÇ�̄ ¶Ç�
�Ç¸²º¾§°Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç®§À¯¹§¹§Çµ¹Ç¶·¬¹µ©§·©§´¬Ç´¬Ç¹·Æ¨©§Ç«§Ç«¬»¬±¹¯·§�Ç«µ±§¹µÇ®§©§·Æ©§´¬Ç´§Ç

±µ´¹§±¹¯¹¬Ç´§Ç±µ´¹§±¹µ·§Ç¬Ç«µ¶º¸¹¯³µ�Ç¹Á°Ç±§¹µÇ¹¬Ç²¬¸´µÇ³µª§¹Ç«§Ç¸¬Çµ¹«¬²Æ¹Ç�´§¶·¯³¬·Ç¸Çµ¹©¬·±§	�Ç¨¬®Ç
¶·¯¾¯´Æ©§´¬Ç´§Ç¸ÁÀ¬¸¹©¬´¯Ç«¬»µ·³§½¯¯�

�§Ç«§Ç¸¬Çµ¶·¬«¬²¯ÇÆ¸´µÇ¹¯¶§Ç´§Ç±µµ·«¯´§½¯Æ�Ç§Çµ¹Ç¹§³Ç¯Çµ¨µ·º«©§´¬¹µ�Ç´¬µ¨¼µ«¯³µÇ®§Ç´¬°´µ¹µÇ¶µ¸¹¯ª§´¬�Ç
¹·Æ¨©§Ç«§Ç¬Ç¯®©¬¸¹´µÇ¸²¬«´µ¹µ�

dÇ³µÀ´µ¸¹¹§Ç´§Ç«©¯ª§¹¬²ÆÇ©ÇK7Ç¯Ç©¯«§Ç³º�
dÇ´µ³¯´§²´µ¹µÇ´§¶·¬­¬´¯¬Ç´§Ç¸¯¸¹¬³§¹§�
dÇ´µ³¯´§²´¯Æ¹Ç¹µ±Ç´§Ç«©¯ª§¹¬²Æ�
dÇ¹µ±Á¹Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç©Ç¯´¸¹§²§½¯µ´´§¹§Ç¹µ¾±§�
dÇ¹¯¶§Ç´§Ç¶º¸±§�Ç«¯·¬±¹´µÇ²¯´¬¬´Ç¯²¯Ç®©¬®«§�¹·¯ÁªÁ²´¯±Ç
Ç´µ·³§²¬´Ç¯²¯Ç¹¬­Á±Ç·¬­¯³Ç´§Ç·§¨µ¹§Ç
Ç�̄ ¶Ç�Ç¯²¯Ç�̄ ¶Ç��

�¬µ¨¼µ«¯³¯¹¬Çº¸¹·µ°¸¹©§Ç¹·Æ¨©§Ç«§Ç¨Á«§¹Ç±µµ·«¯´¯·§´¯Ç¬«´µÇ¸Ç«·ºªµÇ©Ç¸Áµ¹©¬¹¸¹©¯¬Ç¸Ç¯®¯¸±©§´¯Æ¹§Ç´§Ç
¸¹§´«§·¹§�

�§Ç ´§°
¾¬¸¹µÇ ¸·¬À§´¯¹¬Ç ¸¹µ°´µ¸¹¯Ç ´§Ç ´§¶·¬­¬´¯¬Ç ¯Ç ´§Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬Ç ����6Ç eÇ ���6Ç eÇ ���6Ç eÇ ���6�ÇÇÇÇÇÇÇÇÇÇÇÇ
��K!ÇeÇ��K!	Ç̄ Ç®§Ḉ §°
¾¬¸¹µÇ̄ ®¶µ²®©§´¯¹¬Ç³¬¹µ«¯Ḉ §Ç¶º¸±�Ç±§¹µÇ«¯·¬±¹¬´Ç²¯´¬¬´Ç̄ Ç®©¬®«§�¹·¯ÁªÁ²´¯±�Ç®§Ç§¸¯´¼·µ´´¯Ç
«©¯ª§¹¬²¯Ç¸Ç´§±Á¸µÇ¸Á¬«¯´¬´Ç·µ¹µ·Ç���
�	�Ç���Ç¶·¬«²§ª§Ç·¬¿¬´¯ÆÇ¸�

dÇ¶·¬±Á¸©§¾Ç¸Á¸Ç®§À¯¹§Çµ¹Ç±Á¸µÇ¸Á¬«¯´¬´¯¬ÇeÇ±µ´¹§±¹µ·ÇeÇ®§À¯¹§Çµ¹Ç¶·¬¹µ©§·©§´¬�
dÇ¶·¬±Á¸©§¾Ç¸Á¸Ç®§À¯¹§Çµ¹Ç¶·¬¹µ©§·©§´¬Ç¯Ç±�¸�ÇeÇ±µ´¹§±¹µ·�
dÇ¶·¬±Á¸©§¾Ç¸Á¸Ç®§À¯¹§Çµ¹Ç¶·¬¹µ©§·©§´¬Ç¯Ç±�¸�Ç¸Ç¬²¬±¹·µ´¬´Ç®§À¯¹¬´Ç¨²µ±Ç02���-0ÇeÇ±µ´¹§±¹µ·�

�§¨²¯½§Ç��Ç�²§¸µ©¬Ç´§Ç¯®±²Å¾©§´¬

�²§¸Ç´§Ç¯®±²Å¾©§´¬

���

��

��

��

�·¬³¬Ç´§Ç¯®±²Å¾©§´¬Ç©Ç¸¬±º´«¯Ç��·	

�Ç�Ç4PÇ฀Ç��

�Ç�Ç4PÇ฀Ç��

�Ç�Ç4PÇ฀Ç��

�Ç�Ç4PÇ฀Ç��

���Ç ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ



�ÇÇ�§À¯¹§Ç´§Ç¬²¬±¹·¯¾¬¸±µ¹µÇµ¨µ·º«©§´¬

�²¬«©§¹Ç¶·¯³¬·´¯Ç¹¯¶µ©¯¹¬Ç¹§¨²¯½¯�

�§¨²¯½§Ç��Ç���6Ç��K!Ç$/,Ç�«¯·¬±¹¬´Ç²¯´¬¬´Ç¶º¸±	Ç�µ·³§²¬´Ç·¬­¯³Ç�̄ ¶Ç�
�4MAXÇeÇ±µ´¹§±¹µ·ÇeÇ4/2	

���Ç®§À¯¹¬´Ç¨²µ±Ç¸Ç´§¸¹·µ°©§¬³§Ç®§À¯¹§Çµ¹Ç±�¸�
-&�Ç®§À¯¹¬´Ç¨²µ±Ç»¯±¸¯·§´§Ç®§À¯¹§Çµ¹Ç±�¸�

�3$#������&����

�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸

�̄ ¶ �̄ ¶ �̄ ¶

�§¸¹·µ°±§
´§Ç¹µ±§

�§À¯¹¬´Ç¨²µ±Çµ¹
¹¬·³¯¾´µÇ¶·¬¹µ©§·©§´¬

�µ´¹§±¹µ·

[kW] [A] [A] [A] [A]

0.37 1.1 T2S160 MF 1.6 21 A9 TA25DU1.4 1 1.4

0.55 1.5 T2S160 MF 1.6 21 A9 TA25DU1.8 1.3 1.8

0.75 1.9 T2S160 MF 2 26 A9 TA25DU2.4 1.7 2.4

1.1 2.8 T2S160 MF 3.2 42 A9 TA25DU4 2.8 4

1.5 3.5 T2S160 MF 4 52 A16 TA25DU5 3.5 5

2.2 5 T2S160 MF 5 65 A26 TA25DU6.5 4.5 6.5

3 6.6 T2S160 MF 8.5 110 A26 TA25DU8.5 6 8.5

4 8.6 T2S160 MF 11 145 A30 TA25DU11 7.5 11

5.5 11.5 T2S160 MF 12.5 163 A30 TA25DU14 10 14

7.5 15.2 T2S160 MA 20 210 A30 TA25DU19 13 19

11 22 T2S160 MA 32 288 A30 TA42DU25 18 25

15 28.5 T2S160 MA 52 392 A50 TA75DU42 29 42

18.5 36 T2S160 MA 52 469 A50 TA75DU52 36 52

22 42 T2S160 MA 52 547 A50 TA75DU52 36 52

30 56 T2S160 MA 80 840 A63 TA75DU80 60 80

37 68 T2S160 MA 80 960 A75 TA75DU80 60 80

45 83 T2S160 MA 100 1200 A95 TA110DU110 80 110

55 98 T3S250 MA 160 1440 A110 TA110DU110 80 110

75 135 T3S250 MA 200 1800 A145 TA200DU175 130 175

90 158 T3S250 MA 200 2400 A185 TA200DU200 150 200

110 193 T4S320 PR221-I In320 2720 A210 E320DU320 100 320

132 232 T5S400 PR221-I In400 3200 A260 E320DU320 100 320

160 282 T5S400 PR221-I In400 4000 A300 E320DU320 100 320

200 349 T5S630 PR221-I In630 5040 AF400 E500DU500 150 500

250 430 T6S630 PR221-I In630 6300 AF460 E500DU500 150 500

290 520 T6S800 PR221-I In800 7200 AF580 E800DU800 250 800

315 545 T6S800 PR221-I In800 8000 AF580 E800DU800 250 800

355 610 T6S800 PR221-I In800 8000 AF750 E800DU800 250 800

P e Ir I3 min. max.

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ���



�ÇÇ�§À¯¹§Ç´§Ç¬²¬±¹·¯¾¬¸±µ¹µÇµ¨µ·º«©§´¬

�§¨²¯½§Ç��Ç���6Ç��K!Ç$/,Ç�«¯·¬±¹¬´Ç²¯´¬¬´Ç¶º¸±	Ç�µ·³§²¬´Ç·¬­¯³Ç�̄ ¶Ç�
�4MAXÇeÇ±µ´¹§±¹µ·ÇeÇ4/2	

�3$#������&����

[kW] [A] [A] [A]       

0.37 1.1 T2S160 MF 1. 6 21 A9 TA25DU1.4* 1 1.4

0.55 1. 5 T2S160 MF 1. 6 21 A9 TA25DU1.8* 1. 3 1.8

0.75 1. 9 T2S160 MF 2 26 A9 TA25DU2.4* 1. 7 2.4

1. 1 2.8 T2S160 MF 3. 2 42 A9 TA25DU4* 2. 8 4

1. 5 3.5 T2S160 MF 4 52 A16 TA25DU5* 3. 5 5

2. 2 5 T2S160 MF 5 65 A26 TA25DU6.5* 4. 5 6.5

3 6.6 T2S160 MF 8. 5 110 A26 TA25DU8.5* 6 8.5

4 8.6 T2S160 MF 11 145 A30 TA25DU11* 7. 5 11

5.5 11. 5 T2S160 MF 12. 5 163 A30 TA450SU60 4 10 15

7.5 15. 2 T2S160 MA 20 210 A30 TA450SU60 3 13 20

11 22 T2S160 MA 32 288 A30 TA450SU60 2 20 30

15 28. 5 T2S160 MA 52 392 A50 TA450SU80 2 23 40

18. 5 36 T2S160 MA 52 469 A50 TA450SU80 2 23 40

22 42 T2S160 MA 52 547 A50 TA450SU60 40 60

30 56 T2S160 MA 80 840 A63 TA450SU80 55 80

37 68 T2S160 MA 80 960 A95 TA450SU80 55 80

45 83 T2S160 MA 100 1200 A110 TA450SU105 70 105

55 98 T3S250 MA 160 1440 A145 TA450SU140 95 140

75 135 T3S250 MA 200 1800 A185 TA450SU185 130 185

90 158 T3S250 MA 200 2400 A210 TA450SU185 130 185

110 193 T4S320 PR221-I In320 2720 A260 E320DU320 100 320

132 232 T5S400 PR221-I In400 3200 A300 E320DU320 100 320

160 282 T5S400 PR221-I In400 4000 AF400 E500DU500 150 500

200 349 T5S630 PR221-I In630 5040 AF460 E500DU500 150 500

250 430 T6S630 PR221-I In630 6300 AF580 E500DU500*** 150 500

290 520 T6S800 PR221-I In800 7200 AF750 E800DU800 250 800

315 545 T6S800 PR221-I In800 8000 AF750 E800DU800 250 800

355 610 T6S800 PR221-I In800 8000 AF750 E800DU800 250 800

P e Ir min. max.


Ç�¸¯ªº·¬¹¬Ç¿º´¹¯·§ÀÇ±µ´¹§±¹µ·Çµ¹Ç¸ÁÀ¯ÆÇ¹¯¶Ç¶µÇ©·¬³¬Ç´§Ç¶º¸±Ç´§Ç«©¯ª§¹¬²Æ
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Ç�¬Ç¸¬Ç¶·¬«²§ª§Ç´§¨µ·Ç®§Ç¸©Á·®©§´¬�Ç�§Ç«§Ç¯®¶µ²®©§¹¬Ç´§¨µ·§Ç®§Ç¸©Á·®©§´¬Ç¬Ç´¬µ¨¼µ«¯³§Ç¸³Æ´§Ç¸Á¸Ç®§À¯¹¬´
¨²µ±Ç%���$5����

���Ç®§À¯¹¬´Ç¨²µ±Ç¸Ç´§¸¹·µ°©§¬³§Ç®§À¯¹§Çµ¹Ç±�¸�
-&�Ç®§À¯¹¬´Ç¨²µ±Ç»¯±¸¯·§´§Ç®§À¯¹§Çµ¹Ç±�¸�

I3

[A]       

�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸

�̄ ¶ �̄ ¶ �̄ ¶Ç



�§¸¹·µ°±§
´§Ç¹µ±§

�·µ°
´§©¯©±¯Ç©
¶Á·©¯¾´§¹§
´§³µ¹±§Ç´§
¹µ±µ©¯Æ

¹·§´¸»µ·³§

¹µ·

�§À¯¹¬´Ç¨²µ±Çµ¹
¹¬·³¯¾´µÇ¶·¬¹µ©§·©§´¬

�µ´¹§±¹µ·

���Ç ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ



�ÇÇ�§À¯¹§Ç´§Ç¬²¬±¹·¯¾¬¸±µ¹µÇµ¨µ·º«©§´¬

�§¨²¯½§Ç��Ç���6Ç��K!Ç�©¬®«§�¹·¯ÁªÁ²´¯±Ç�µ·³§²¬´Ç·¬­¯³Ç�̄ ¶Ç�
�4MAXÇeÇ±µ´¹§±¹µ·ÇeÇ4/2	

�§¨²¯½§Ç��Ç���6Ç��K�Ç$/,Ç�«¯·¬±¹¬´Ç²¯´¬¬´Ç¶º¸±	Ç�µ·³§²¬´Ç¯Ç¹¬­Á±Ç·¬­¯³Ç�̄ ¶Ç�
�4MAXÇ¸Ç��Ç®§À¯¹¬´Ç¨²µ±ÇeÇ±µ´¹§±¹µ·	

���Ç´§¸¹·µ°©§¬³Ç³§ª´¯¹¬´Ç®§À¯¹¬´Ç¨²µ±

18.5 36 T2S160 MA52 469 A50 A50 A26 TA75DU25 18-25

22 42 T2S160 MA52 547 A50 A50 A26 TA75DU32 22-32

30 56 T2S160 MA80 720 A63 A63 A30 TA75DU42 29-42

37 68 T2S160 MA80 840 A75 A75 A30 TA75DU52 36-52

45 83 T2S160 MA100 1050 A75 A75 A30 TA75DU63 45 - 63

55 98 T2S160 MA100 1200 A75 A75 A40 TA75DU63 45 - 63

75 135 T3S250 MA160 1700 A95 A95 A75 TA110DU90 66 - 90

90 158 T3S250 MA200 2000 A110 A110 A95 TA110DU110 80 - 110

110 193 T3S250 MA200 2400 A145 A145 A95 TA200DU135 100 - 135

132 232 T4S320 PR221-I In320 2880 A145 A145 A110 E200DU200 60 - 200

160 282 T5S400 PR221-I In400 3600 A185 A185 A145 E200DU200 60 - 200

200 349 T5S630 PR221-I In630 4410 A210 A210 A185 E320DU320 100 - 320

250 430 T5S630 PR221-I In630 5670 A260 A260 A210 E320DU320 100 - 320

I3

[A] [A] [A]

Ir

�3$#������&����

290 520 T6S630 PR221-I In630 6300 AF400 AF400 A260 E500DU500 150 - 500

315 545 T6S800 PR221-I In800 7200 AF400 AF400 A260 E500DU500 150 - 500

355 610 T6S800 PR221-I In800 8000 AF400 AF400 A260 E500DU500 150 - 500

[kW ]

P e
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30

37

45

55

75

90

110

132

160

200

250

290

315

355

56

68

83

98

135

158

193

232

282

349

430

520

545

610

T4S250 PR222MP In100

T4S250 PR222MP In100

T4S250 PR222MP In100

T4S250 PR222MP In160

T4S250 PR222MP In160

T4S250 PR222MP In200

T5S400 PR222MP In320

T5S400 PR222MP In320

T5S400 PR222MP In320

T5S400 PR222MP In400

T6S800 PR222MP In630

T6S800 PR222MP In630

T6S800 PR222MP In630

T6S800 PR222MP In630

40-100

40-100

40-100

64-160

64-160

80-200

128-320

128-320

128-320

160-400

252-630

252-630

252-630

252-630

600

700

800

960

1280

1600

1920

2240

2560

3200

5040

5670

5670

5670

A95

A95

A95

A145

A145

A185

A210

A260

AF400* *

AF400

AF460

AF580

AF580

AF750

95

95

95

145

145

185

210

260

320

400

460

580

580

630

[A]

I1* range

[kW ]

P e

[A]

Ir

[A]

I3

[A]

�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸

�̄ ¶

�̄ ¶ �̄ ¶

�̄ ¶�̄ ¶
�·¯ÁªÁ²´¯±

�̄ ¶
�©¬®«§

�̄ ¶
�¯´¬¬´

�µ´¹§±¹µ·

�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸ �µ´¹§±¹µ· �·º¶§

�§À¯¹¬´Ç¨²µ±Çµ¹
¹¬·³¯¾´µÇ¶·¬¹µ©§·©§´¬

�§¸¹·µ°±§
´§Ç¹µ±§

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ���
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�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸

�̄ ¶ �̄ ¶ �̄ ¶

�§¸¹·µ°±§
´§Ç¹µ±§

�§À¯¹¬´Ç¨²µ±Çµ¹
¹¬·³¯¾´µÇ¶·¬¹µ©§·©§´¬

�µ´¹§±¹µ·

min. max.

[kW] [A] [A]


Ç�¬Ç¸¬Ç¶·¬«²§ª§Ç´§¨µ·Ç®§Ç¸©Á·®©§´¬�Ç�§Ç«§Ç¯®¶µ²®©§¹¬Ç´§¨µ·Ç®§Ç¸©Á·®©§´¬�Ç¸³¬´¬¹¬Ç¸Ç·¬²¬Ç%���$5����
���Ç®§À¯¹¬´Ç¨²µ±Ç¸Ç´§¸¹·µ°©§¬³§Ç®§À¯¹§Çµ¹Ç±�¸�
-&�Ç®§À¯¹¬´Ç¨²µ±Ç»¯±¸¯·§´§Ç®§À¯¹§Çµ¹Ç±�¸�

I3P e Ir

[A] [A]

0.37 1 T2H160 MF 1 13 A9 TA25DU1. 4 1 1.4

0.55 1. 4 T2H160 MF 1. 6 21 A9 TA25DU1. 8 1. 3 1.8

0.75 1. 7 T2H160 MF 2 26 A9 TA25DU2. 4 1. 7 2.4

1. 1 2.2 T2H160 MF 2. 5 33 A9 TA25DU3. 1 2. 2 3.1

1. 5 3 T2H160 MF 3. 2 42 A16 TA25DU4 2. 8 4

2. 2 4.4 T2H160 MF 5 65 A26 TA25DU5 3. 5 5

3 5.7 T2H160 MF 6. 5 84 A26 TA25DU6. 5 4. 5 6.5

4 7.8 T2H160 MF 8. 5 110 A30 TA25DU11 7. 5 11

5.5 10. 5 T2H160 MF 11 145 A30 TA25DU14 10 14

7.5 13. 5 T2H160 MA 20 180 A30 TA25DU19 13 19

11 19 T2H160 MA 32 240 A30 TA42DU25 18 25

15 26 T2H160 MA 32 336 A50 TA75DU32 22 32

18. 5 32 T2H160 MA 52 469 A50 TA75DU42 29 42

22 38 T2H160 MA 52 547 A50 TA75DU52 36 52

30 52 T2H160 MA 80 720 A63 TA75DU63 45 63

37 63 T2H160 MA 80 840 A75 TA75DU80 60 80

45 75 T2H160 MA 100 1050 A95 TA110DU90 65 90

55 90 T4H250 PR221-I In160 1200 A110 TA110DU110 80 110

75 120 T4H250 PR221-I In250 1750 A145 E200DU200 60 200

90 147 T4H250 PR221-I In250 2000 A185 E200DU200 60 200

110 177 T4H250 PR221-I In250 2500 A210 E320DU320 100 320

132 212 T5H400 PR221-I In320 3200 A260 E320DU320 100 320

160 260 T5H400 PR221-I In400 3600 A300 E320DU320 100 320

200 320 T5H630 PR221-I In630 4410 AF 400 E500DU500 150 500

250 410 T6H630 PR221-I In630 5355 AF 460 E500DU500 150 500

290 448 T6H630 PR221-I In630 6300 AF 580 E500DU500* 150 500

315 500 T6H800 PR221-I In800 7200 AF 580 E800DU800 250 800

355 549 T6H800 PR221-I In800 8000 AF 580 E800DU800 250 800

�3$#������&����

���Ç ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ



�ÇÇ�§À¯¹§Ç´§Ç¬²¬±¹·¯¾¬¸±µ¹µÇµ¨µ·º«©§´¬

�§¨²¯½§Ç��Ç���6Ç��K!Ç$/,Ç�«¯·¬±¹¬´Ç²¯´¬¬´Ç¶º¸±	Ç�¬­Á±Ç·¬­¯³Ç�̄ ¶Ç�
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�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸

�̄ ¶ �̄ ¶

�·µ°
´§©¯©±¯

©Ç¶Á·©¯¾´§¹§
´§³µ¹±§Ç´§
¹µ±µ©¯Æ

¹·§´¸»µ·³§¹µ·

�̄ ¶



�µ´¹§±¹µ· �§À¯¹¬´Ç¨²µ±Çµ¹Ç¹¬·³¯¾´µÇ¶·¬¹µ©§·©§´¬

�§¸¹·µ°±§
´§Ç¹µ±§

�3$#������&����


Ç�¸¯ªº·¬¹¬Ç¿º´¹¯·§ÀÇ±µ´¹§±¹µ·Çµ¹Ç¸ÁÀ¯ÆÇ¹¯¶Ç¶µÇ©·¬³¬Ç´§Ç¶º¸±Ç´§Ç«©¯ª§¹¬²Æ


Ç�§Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç¹¯¶Ç�Ç¯®¨¬·¬¹¬Ç±²§¸Ç´§Ç¯®±²Å¾©§´¬Ç��



Ç�¬Ç¸¬Ç¶·¬«²§ª§Ç´§¨µ·Ç®§Ç¸©Á·®©§´¬�Ç�§Ç«§Ç¯®¶µ²®©§¹¬Ç´§¨µ·§Ç®§Ç¸©Á·®©§´¬Ç¬Ç´¬µ¨¼µ«¯³§Ç¸³Æ´§Ç¸Á¸

®§À¯¹¬´Ç¨²µ±Ç%���$5����

���Ç´§¸¹·µ°©§¬³Ç³§ª´¯¹¬´Ç®§À¯¹¬´Ç¨²µ±
-&�Ç»¯±¸¯·§´Ç³§ª´¯¹¬´Ç®§À¯¹¬´Ç¨²µ±

P e Ir min. max.I3

[kW] [A] [A] [A]   [A]   A

0.37 1 T2H160 MF 1 13 A9 TA25DU1.4* 1 1.4

0.55 1.4 T2H160 MF 1.6 21 A9 TA25DU1.8* 1.3 1.8

0.75 1.7 T2H160 MF 2 26 A9 TA25DU2.4* 1.7 2.4

1.1 2.2 T2H160 MF 2.5 33 A9 TA25DU3.1* 2.2 3.1

1.5 3 T2H160 MF 3.2 42 A16 TA25DU4* 2.8 4

2.2 4.4 T2H160 MF 5 65 A26 TA25DU5* 3.5 5

3 5.7 T2H160 MF 6.5 84 A26 TA25DU6.5* 4.5 6.5

4 7.8 T2H160 MF 8.5 110 A30 TA25DU11* 7.5 11

5.5 10.5 T2H160 MF 11 145 A30 TA25DU14* 10 14

7.5 13.5 T2H160 MA 20 180 A30 TA450SU60 4 10 15

11 19 T2H160 MA 32 240 A30 TA450SU80 3 18 27

15 26 T2H160 MA 32 336 A50 TA450SU60 2 20 30

18.5 32 T2H160 MA 52 469 A50 TA450SU80 2 28 40

22 38 T2H160 MA 52 547 A50 TA450SU80 2 28 40

30 52 T2H160 MA 80 720 A63 TA450SU60 40 60

37 63 T2H160 MA 80 840 A95 TA450SU80 55 80

45 75 T2H160 MA 100 1050 A110 TA450SU105 70 105

55 90 T4H250 PR221-I In160 1200 A145 E200DU200 60 200

75 120 T4H250 PR221-I In250 1750 A185 E200DU200 60 200

90 147 T4H250 PR221-I In250 2000 A210 E320DU320 100 320

110 177 T4H250 PR221-I In250 2500 A260 E320DU320 100 320

132 212 T5H400 PR221-I In320 3200 A300 E320DU320 100 320

160 260 T5H400 PR221-I In400 3600 AF400 E500DU500 150 500

200 320 T5H630 PR221-I In630 4410 AF460 E500DU500 150 500

250 410 T6H630 PR221-I In630 5355 AF580 E500DU500*** 150 500

290 448 T6H630 PR221-I In630 6300 AF750 E500DU500*** 150 500

315 500 T6H800 PR221-I In800 7200 AF 750 E800DU800 250 800

355 549 T6H800 PR221-I In800 8000 AF 750 E800DU800 250 800

[A]

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ���



�ÇÇ�§À¯¹§Ç´§Ç¬²¬±¹·¯¾¬¸±µ¹µÇµ¨µ·º«©§´¬
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�§¨²¯½§Ç���Ç���6Ç��K�Ç$/,Ç�«¯·¬±¹¬´Ç²¯´¬¬´Ç¶º¸±	Ç�µ·³§²¬´Ç¯Ç¹¬­Á±Ç·¬­¯³Ç�̄ ¶Ç�
�µ·³§²¬´Ç·¬­¯³Ç�̄ ¶Ç�
�4MAXÇ¸Ç��Ç®§À¯¹¬´Ç¨²µ±ÇeÇ±µ´¹§±¹µ·	

�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸

�̄ ¶

�̄ ¶ �̄ ¶

�¯´¬¬´
�̄ ¶

�̄ ¶
�©¬®«§

�̄ ¶
�·¯ÁªÁ²´¯± �̄ ¶ �§¸¹·µ°±§

´§Ç¹µ±§

�§À¯¹¬´Ç¨²µ±Çµ¹
¹¬·³¯¾´µÇ¶·¬¹µ©§·©§´¬�µ´¹§±¹µ·

�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸ �µ´¹§±¹µ· �·º¶§

���Ç®§À¯¹¬´Ç¨²µ±Ç¸Ç´§¸¹·µ°©§¬³§Ç®§À¯¹§Çµ¹Ç±�¸�

18.5 32 T2H160 MA5 2 392 A 50 A 50 A 16 TA 75DU2 5 18-25

22 38 T2H160 MA5 2 469 A 50 A 50 A 26 TA75DU25 18-2 5

30 52 T2H160 MA8 0 720 A 63 A 63 A 26 TA75DU42 29-4 2

37 63 T2H160 MA8 0 840 A 75 A 75 A 30 TA75DU42 29-4 2

45 75 T2H160 MA8 0 960 A 75 A 75 A30 TA75DU5 2 36-52

55 90 T2H160 MA100 1150 A 75 A 75 A4 0 TA75DU6 3 45 - 63

75 120 T4H250 PR221-I In250 1625 A9 5 A 95 A7 5 TA80DU8 0 60-80

90 147 T4H250 PR221-I In250 187 5 A9 5 A 95 A7 5 TA110DU110 80-110

110 177 T4H250 PR221-I In250 2250 A145 A145 A9 5 E 200DU200 60-200

132 212 T4H320 PR221-I In320 2720 A145 A145 A110 E200DU200 60-200

160 260 T5H400 PR221-I In400 3200 A185 A185 A145 E200DU200 60-200

200 320 T5H630 PR221-I In630 4095 A210 A210 A185 E320DU320 100-320

250 410 T5H630 PR221-I In630 5040 A260 A260 A210 E320DU320 100-320

290 448 T6H630 PR221-I In630 5670 AF400 AF400 A260 E500DU500 150 - 500

315 500 T6H630 PR221-I In630 6300 AF400 AF400 A260 E500DU500 150 - 500

355 549 T6H800 PR221-I In800 7200 AF400 AF400 A260 E500DU500 150 - 500

I3

[A] [A]
Ir

[kW ]

P e

�3$#������&����

�
	Ç®§Ç¶º¸±Ç¹¬­Á±Ç·¬­¯³Ç´§¸¹·µ°¹¬Ç±²§¸§Ç´§Ç¯®±²Å¾©§´¬Ç´§Ç¬²¬±¹·µ´´¯ÆÇ®§À¯¹¬´Ç¨²µ±Ç´§Ç±²§¸Ç��
�

	Ç©Ç¸²º¾§°Ç´§Ç¶º¸±Ç´µ·³§²¬´Ç·¬­¯³Ç¯®¶µ²®©§°¹¬Ç!&���

30

37

45

55

75

90

110

132

160

200

250

290

315

355

52

63

75

90

120

147

177

212

260

320

370

436

500

549

T4H250 PR222MP In100

T4H250 PR222MP In100

T4H250 PR222MP In100

T4H250 PR222MP In160

T4H250 PR222MP In160

T4H250 PR222MP In200

T5H400 PR222MP In320

T5H400 PR222MP In320

T5H400 PR222MP In320

T5H400 PR222MP In400

T6H800 PR222MP In630

T6H800 PR222MP In630

T6H800 PR222MP In630

T6H800 PR222MP In630

40-100

40-100

40-100

64-160

64-160

80-200

128-320

128-320

128-320

160-400

252-630

252-630

252-630

252-630

600

700

800

960

1120

1400

1920

2240

2560

3200

4410

5040

5040

5670

A95

A95

A95

A145

A145

A185

A210

A260

AF400**

AF400

AF460

AF460

AF580

AF580

93

93

93

145

145

185

210

240

320

400

460

460

580

580

[A]

I1* range

[kW ]

P e

[A]

Ir

[A]

I3

[A]

���Ç ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
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�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸

�̄ ¶ �̄ ¶ �̄ ¶

�µ´¹§±¹µ· �§À¯¹¬´Ç¨²µ±Çµ¹Ç¹¬·³¯¾´µÇ¶·¬¹µ©§·©§´¬

�§¸¹·µ°±§
´§Ç¹µ±§

�3$#������&����


Ç�¬Ç¸¬Ç¶·¬«²§ª§Ç´§¨µ·Ç®§Ç¸©Á·®©§´¬�Ç�§Ç«§Ç¯®¶µ²®©§¹¬Ç´§¨µ·Ç®§Ç¸©Á·®©§´¬�Ç¸³¬´¬¹¬Ç¸Ç·¬²¬Ç%���$5����

���Ç®§À¯¹¬´Ç¨²µ±Ç¸Ç´§¸¹·µ°©§¬³§Ç®§À¯¹§Çµ¹Ç±�¸�
-&�Ç®§À¯¹¬´Ç¨²µ±Ç»¯±¸¯·§´§Ç®§À¯¹§Çµ¹Ç±�¸�

min. max.

[kW ] [A] [A]

I3P e Ir

[A] [A]

0.37 0.88 T2L160 MF 1 13 A9 TA25DU1. 0 0.63 1

0.55 1. 2 T2L160 MF 1. 6 21 A9 TA25DU1. 4 1 1.4

0.75 1. 5 T2L160 MF 1. 6 21 A9 TA25DU1. 8 1. 3 1.8

1. 1 2.2 T2L160 MF 2. 5 33 A9 TA25DU3. 1 2. 2 3.1

1. 5 2.8 T2L160 MF 3. 2 42 A16 TA25DU4 2. 8 4

2. 2 4 T2L160 MF 4 52 A26 TA25DU5 3. 5 5

3 5.2 T2L160 MF 6. 5 84 A26 TA25DU6. 5 4. 5 6.5

4 6.9 T2L160 MF 8. 5 110 A30 TA25DU8. 5 6 8.5

5. 5 9.1 T2L160 MF 11 145 A30 TA25DU11 7. 5 11

7.5 12. 2 T2L160 MF 12. 5 163 A30 TA25DU14 10 14

11 17. 5 T2L160 MA 20 240 A30 TA25DU19 13 19

15 23 T2L160 MA 32 336 A50 TA75DU25 18 25

18. 5 29 T2L160 MA 52 392 A50 TA75DU32 22 32

22 34 T2L160 MA 52 469 A50 TA75DU42 29 42

30 45 T2L160 MA 52 624 A63 TA75DU52 36 52

37 56 T2L160 MA 80 840 A75 TA75DU63 45 63

45 67 T2L160 MA 80 960 A95 TA80DU80 60 80

55 82 T2L160 MA 100 1200 A110 TA110DU90 65 90

75 110 T4H250 PR221-I In160 1440 A145 E200DU200 60 200

90 132 T4H250 PR221-I In250 1875 A145 E200DU200 60 200

110 158 T4H250 PR221-I In250 2250 A185 E200DU200 60 200

132 192 T4H320 PR221-I In320 2720 A210 E320DU320 100 320

160 230 T5H400 PR221-I In400 3600 A260 E320DU320 100 320

200 279 T5H400 PR221-I In400 4000 A300 E320DU320 100 320

250 335 T5H630 PR221-I In630 4725 AF 400 E 500DU500 150 500

290 394 T6H630 PR221-I In630 5040 AF 460 E 500DU500 150 500

315 440 T6H630 PR221-I In630 6300 AF 580 E 500DU500* 150 500

355 483 T6H630 PR221-I In630 6300 AF 580 E 800DU800 250 800

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ���
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�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸

�̄ ¶ �̄ ¶ �̄ ¶



�§¸¹·µ°±§
´§Ç¹µ±§

�·µ°Ḉ §©¯©± Ç̄©
¶Á·©¯¾´§¹§
´§³µ¹±§Ḉ §
¹µ±µ©¯Æ

¹·§´¸»µ·³§¹µ·

�§À¯¹¬´Ç¨²µ±Çµ¹Ç¹¬·³¯¾´µÇ¶·¬¹µ©§·©§´¬�µ´¹§±¹µ·

�3$#������&����


Ç�¸¯ªº·¬¹¬Ç¿º´¹¯·§ÀÇ±µ´¹§±¹µ·Çµ¹Ç¸ÁÀ¯ÆÇ¹¯¶µÇ¶µÇ©·¬³¬Ç´§Ç¶º¸±Ç´§Ç«©¯ª§¹¬²Æ


Ç�§Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç¹¯¶Ç�Ç¯®¨¬·¬¹¬Ç±²§¸Ç´§Ç¯®±²Å¾©§´¬Ç��



Ç�¬Ç¸¬Ç¶·¬«²§ª§Ç´§¨µ·Ç®§Ç¸©Á·®©§´¬�Ç�§Ç«§Ç¯®¶µ²®©§¹¬Ç´§¨µ·§Ç®§Ç¸©Á·®©§´¬Ç¬Ç´¬µ¨¼µ«¯³§Ç¸³Æ´§Ç¸Á¸
ÇÇÇÇÇÇ®§À¯¹¬´Ç¨²µ±Ç%���$5����

P e Ir min. max.I3

[kW] [A] [A] A

0.37 1 T2H160 MF 1 13 A9 TA25DU1.4* 1 1.4

0.55 1.4 T2H160 MF 1.6 21 A9 TA25DU1.8* 1.3 1.8

0.75 1.7 T2H160 MF 2 26 A9 TA25DU2.4* 1.7 2.4

1.1 2.2 T2H160 MF 2.5 33 A9 TA25DU3.1* 2.2 3.1

1.5 3 T2H160 MF 3.2 42 A16 TA25DU4* 2.8 4

2.2 4.4 T2H160 MF 5 65 A26 TA25DU5* 3.5 5

3 5.7 T2H160 MF 6.5 84 A26 TA25DU6.5* 4.5 6.5

4 7.8 T2H160 MF 8.5 110 A30 TA25DU11* 7.5 11

5.5 10.5 T2H160 MF 11 145 A30 TA25DU14* 10 14

7.5 13.5 T2H160 MA 20 180 A30 TA450SU60 4 10 15

11 19 T2H160 MA 32 240 A30 TA450SU80 3 18 27

15 26 T2H160 MA 32 336 A50 TA450SU60 2 20 30

18.5 32 T2H160 MA 52 469 A50 TA450SU80 2 28 40

22 38 T2H160 MA 52 547 A50 TA450SU80 2 28 40

30 52 T2H160 MA 80 720 A63 TA450SU60 40 60

37 63 T2H160 MA 80 840 A95 TA450SU80 55 80

45 75 T2H160 MA 100 1050 A110 TA450SU105 70 105

55 90 T4H250 PR221-I In160 1200 A145 E200DU200 60 200

75 120 T4H250 PR221-I In250 1750 A185 E200DU200 60 200

90 147 T4H250 PR221-I In250 2000 A210 E320DU320 100 320

110 177 T4H250 PR221-I In250 2500 A260 E320DU320 100 320

132 212 T5H400 PR221-I In320 3200 A300 E320DU320 100 320

160 260 T5H400 PR221-I In400 3600 AF400 E500DU500 150 500

200 320 T5H630 PR221-I In630 4410 AF460 E500DU500 150 500

250 410 T6H630 PR221-I In630 5355 AF580 E500DU500*** 150 500

290 448 T6H630 PR221-I In630 6300 AF750 E500DU500*** 150 500

315 500 T6H800 PR221-I In800 7200 AF 750 E800DU800 250 800

355 549 T6H800 PR221-I In800 8000 AF 750 E800DU800 250 800

[A] [A]
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�4MAXÇ¸Ç��Ç®§À¯¹¬´Ç¨²µ±ÇeÇ±µ´¹§±¹µ·	

�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸

�̄ ¶

�̄ ¶ �̄ ¶

�¯´¬¬´
�̄ ¶

�̄ ¶
�·¯ÁªÁ²´¯±

�̄ ¶
�©¬®«§

�̄ ¶

�µ´¹§±¹µ·

�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸ �µ´¹§±¹µ· �·º¶§

�§À¯¹¬´Ç¨²µ±Çµ¹
¹¬·³¯¾´µÇ¶·¬¹µ©§·©§´¬

�§¸¹·µ°±§
´§Ç¹µ±§

315 440 T6L630 PR221-I In630 5760 AF400 AF400 A210 E500DU500 150 - 500

355 483 T6L630 PR221-I In630 6300 AF400 AF400 A260 E500DU500 150 - 500

���Ç�§À¯¹¬´Ç¨²µ±Ç¸Ç´§¸¹·µ°©§¬³§Ç®§À¯¹§Çµ¹Ç±�¸�

22 34 T2L160 MA52 430 A 50 A 50 A 16 TA75DU25 18-25

30 45 T2L160 MA52 547 A 63 A 63 A 26 TA75DU32 22-32

37 56 T2L160 MA80 720 A 75 A 75 A 30 TA75DU42 29-42

45 67 T2L160 MA80 840 A 75 A 75 A30 TA75DU52 36 - 52

55 82 T2L160 MA100 1050 A 75 A 75 A30 TA75DU52 36 - 52

75 110 T4H250 PR221-I In250 1375 A95 A95 A50 TA80DU80 60-80

90 132 T4H250 PR221-I In250 1750 A95 A95 A75 TA110DU90 65-90

110 158 T4H250 PR221-I In250 2000 A110 A110 A95 TA110DU110 80-110

132 192 T4H320 PR221-I In320 2560 A145 A145 A95 E200DU200 60-200

160 230 T4H320 PR221-I In320 2880 A145 A145 A110 E200DU200 60-200

200 279 T5H400 PR221-I In400 3400 A210 A210 A145 E320DU320 100-320

250 335 T5H630 PR221-I In630 4410 A210 A210 A185 E320DU320 100-320

290 394 T5H630 PR221-I In630 5040 A260 A260 A210 E320DU320 100-320

I3

[A] [A]

Ir

[kW ]

P e

�3$#������&����

�
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	Ç©Ç¸²º¾§°Ç´§Ç¶º¸±Ç´µ·³§²¬´Ç·¬­¯³Ç¯®¶µ²®©§°¹¬Ç!&���

30

37

45

55

75

90

110

132

160

200

250

290

315

355

45

56

67

82

110

132

158

192

230

279

335

395

415

451

T4H250 PR222MP In100

T4H250 PR222MP In100

T4H250 PR222MP In100

T4H250 PR222MP In100

T4H250 PR222MP In160

T4H250 PR222MP In160

T4H250 PR222MP In200

T5H400 PR222MP In320

T5H400 PR222MP In320

T5H400 PR222MP In400

T5H400 PR222MP In400

T6H800 PR222MP In630

T6H800 PR222MP In630

T6H800 PR222MP In630

40-100

40-100

40-100

40-100

64-160

64-160

80-200

128-320

128-320

160-400

160-400

252-630

252-630

252-630

600

600

700

800

1120

1280

1600

1920

2240

2800

3200

5040

5040

5670

A95

A95

A145

A145

A145

A145

A185

A210

A260

AF400**

AF400

AF460

AF460

AF580

80

80

100

100

145

145

170

210

260

400

400

460

460

580

[A]

I1* range

[kW ]

P e

[A]

Ir

[A]

I3

[A]
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�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸

�̄ ¶ �̄ ¶ �̄ ¶

�§¸¹·µ°±§
´§Ç¹µ±§�·µ°Ḉ §©¯©± Ç̄©

¶Á·©¯¾´§¹§
´§³µ¹±§Ḉ §
¹µ±µ©¯Æ

¹·§´¸»µ·³§¹µ·

�§À¯¹¬´Ç¨²µ±Çµ¹
¹¬·³¯¾´µÇ¶·¬¹µ©§·©§´¬�µ´¹§±¹µ· �µ±µ©Ç¹·§´¸»µ·³§¹µ·

P e Ie KORC min.

[A]

max.

[A]

0.37

0.55

0.75

1. 1

1. 5

2. 2

3

4

5. 5

7. 5

11

15

18. 5

22

30

37

45

55

75

90

110

132

160

200

250

290

315

355

0. 6

0. 9

1. 1

1. 6

2

2. 9

3. 8

5

6. 5

8. 8

13

18

21

25

33

41

49

60

80

95

115

139

167

202

242

301

313

370

T2L160 MF 1

T2L160 MF 1

T2L160 MF1. 6

T2L160 MF1. 6

T2L160 MF2. 5

T2L160 MF3. 2

T2L160 MF 4

T2L160 MF 5

T2L160 MF6. 5

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 160

T4L250 PR221-I In 160

T4L250 PR221-I In 250

T4L250 PR221-I In 250

T4L250 PR221-I In 250

T5L400 PR221-I In 320

T5L400 PR221-I In 400

T5L630 PR221-I In 630

T5L630 PR221-I In 630

T5L630 PR221-I In 630

13

13

21

21

33

42

52

65

84

150

150

200

250

300

350

450

550

700

800

1120

1280

1625

2000

2250

2720

3400

4410

4410

5355

A9

A9

A9

A9

A9

A9

A9

A9

A9

A95

A95

A95

A95

A95

A95

A145

A145

A145

A145

A145

A145

A145

A185

A185

A210

A300

AF400

AF400

AF580

4L185R/ 4

4L185R/ 4

4L185R/ 4

4L185R/ 4

4L185R/ 4

4L185R/ 4

4L185R/ 4

4L185R/ 4

4L185R/ 4

4L185R/ 4

13**

10**

7**

7**

6

6

6

4

4

3

TA25DU0.63

TA25DU1

TA25DU1. 4

TA25DU1. 8

TA25DU2. 4

TA25DU3.1*

TA25DU4*

TA25DU5*

TA25DU6.5*

TA25DU2. 4

TA25DU2. 4

TA25DU2. 4

TA25DU3. 1

TA25DU3. 1

TA25DU4

TA25DU5

TA25DU4

TA25DU5

TA25DU5

E200DU200

E200DU200

E200DU200

E200DU200

E200DU200

E320DU320

E320DU320

E500DU500

E500DU500

E500DU500***

0. 4

0.63

1

1. 3

1. 7

2. 2

2. 8

3. 5

4. 5

6

 7. 9

11. 2

15. 2

17. 7

21. 6

27

32. 4

40. 5

54

65

65

65

65

65

105

105

150

150

150

0.63

1

1. 4

1. 8

2. 4

3. 1

4

5

6. 5

8. 5

11. 1

15. 9

20. 5

23. 9

30. 8

38. 5

46. 3

57. 8

77. 1

200

200

200

200

200

320

320

500

500

500

�µ©¬¾¬Ç¯´»µ·³§½¯ÆÇ®§Ç+/2+Ç³µ­¬¹¬Ç«§Ç´§³¬·¯¹¬Ç©Ç±§¹§²µª§Çc�·µ¿º·§Ç+/2+Ç�'"��
��~�
�
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I3

[A][A][kW ]
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�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸

�̄ ¶ �̄ ¶ �̄ ¶

�µ´¹§±¹µ· �§À¯¹¬´Ç¨²µ±Çµ¹Ç¹¬·³¯¾´µÇ¶·¬¹µ©§·©§´¬

�§¸¹·µ°±§
´§Ç¹µ±§

min.

[A]

max .

[A]

0.37

0.55

0.75

1. 1

1. 5

2. 2

3

4

5. 5

7. 5

11

15

18. 5

22

30

37

45

55

75

90

110

132

160

200

250

290

315

355

0. 6

0. 9

1. 1

1. 6

2

2. 9

3. 8

5

6. 5

8. 8

13

18

21

25

33

41

49

60

80

95

115

139

167

202

242

301

313

370

T2L160 MF 1

T2L160 MF 1

T2L160 MF1. 6

T2L160 MF1. 6

T2L160 MF2. 5

T2L160 MF3. 2

T2L160 MF 4

T2L160 MF 5

T2L160 MF6. 5

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 100

T4L250 PR221-I In 160

T4L250 PR221-I In 160

T4L250 PR221-I In 250

T4L250 PR221-I In 250

T4L250 PR221-I In 250

T5L400 PR221-I In 320

T5L400 PR221-I In 400

T5L630 PR221-I In 630

T5L630 PR221-I In 630

T5L630 PR221-I In 630

13

13

21

21

33

42

52

65

84

150

150

200

250

300

350

450

550

700

800

1120

1280

1625

2000

2250

2720

3400

4410

4410

5355

A9

A9

A9

A9

A9

A9

A9

A9

A9

A95

A95

A95

A95

A95

A95

A145

A145

A145

A145

A145

A145

A185

A210

A210

A260

AF400

AF400

AF460

AF580
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7**

5**

4**

3**

3

2

2

TA 25DU0.63(X )

TA25DU1(X)

TA25DU1.4(X)

TA25DU1.8(X)

TA25DU2.4(X)

TA 25DU3.1 *(X)

TA25DU4 *(X )

TA25DU5 *(X )

TA 25DU6.5 *(X)

TA450SU60

TA450SU60

TA450SU60

TA450SU60

TA450SU80

TA450SU60

TA450SU80

TA450SU60

TA450SU60

TA450SU80

TA450SU105

TA450SU105

TA450SU140

E320DU320

E320DU320

E320DU320

E500DU500

E500DU500

E500DU500

E500DU500***

0. 4

0.63

1

1. 3

1. 7

2. 2

2. 8

3. 5

4. 5

5. 7

8

10

13

18

20

27. 5

40

40

55

70

70

95

105

105

105

150

150

150

150

0.63

1

1. 4

1. 8

2. 4

3. 1

4

5

6. 5

8. 6

12

15

20

27

30

40

60

60

80

105

105

140

320

320

320

500

500

500

500

I3

[A]

Ir

[kW ]

P e

[A]

�·µ°Ç´§
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´§©¯©±¯
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�̄ ¶�̄ ¶
�§¸¹·µ°±§
´§Ç¹µ±§

�·µ°Ḉ §
¶Á·©¯¾´¯¹¬
´§©¯©±¯

�¯´¬¬´ �·¯ÁªÁ²¬´ �©¬®«§

�§À¯¹¬´Ç¨²µ±Çµ¹
¹¬·³¯¾´µÇ¶·¬¹µ©§·©§´¬�µ´¹§±¹µ· �µ±µ©Ç¹·§´¸»µ·³§¹µ·

KORC
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5. 5

7. 5

11

15

18. 5

22

30

37

45

55

75

90

110

132

160

200

250

290

315

355

400

450

6.5*

8.8*

13*

18*

21

25

33

41

49

60

80

95

115

139

167

202

242

301

313

370

420

470

T4L250PR221-I In100

T4L250PR221-I In100

T4L250PR221-I In100

T4L250PR221-I In100

T4L250PR221-I In100

T4L250PR221-I In100

T4L250PR221-I In100

T4L250PR221-I In100

T4L250PR221-I In100

T4L250PR221-I In100

T4L250PR221-I In160

T4L250PR221-I In160

T4L250PR221-I In160

T4L250PR221-I In250

T4L250PR221-I In250

T4L320PR221-I In320

T5L400PR221-I In400

T5L400PR221-I In400

T5L630PR221-I In630

T5L630PR221-I In630

T5L630PR221-I In630

T5L630PR221-I In630

150

150

200

250

300

350

450

550

650

800

1120

1280

1600

1875

2125

2720

3200

4000

4410

5040

5670

6300

A95

A95

A95

A95

A95

A95

A145

A145

A145

A145

A145

A145

A145

A145

A145

A185

AF400

AF400

AF400

AF400

AF460

AF460

A95

A95

A95

A95

A95

A95

A145

A145

A145

A145

A145

A145

A145

A145

A145

A185

AF400

AF400

AF400

AF400

AF460

AF460

A26

A26

A26

A26

A30

A30

A30

A30

A30

A40

A50

A75

A75

A95

A110

A110

A145

A145

A185

A210

A210

A260

4L185R/4* *

4L185R/4* *

4L185R/4* *

4L185R/4* *

4L185R/4* *

4L185R/4* *

4L185R/4* *

13

10

7

7

6

6

6

TA25DU2.4**

TA25DU2.4**

TA25DU2.4**

TA25DU3.1**

TA25DU3.1**

TA25DU4* *

TA25DU5* *

TA75DU52* *

TA75DU52* *

TA75DU52* *

TA75DU52

TA75DU63

TA75DU80

TA200DU110

TA200DU110

TA200DU135

E500DU500

E500DU500

E500DU500

E500DU500

E500DU500

E500DU500

6-8. 5

7.9-11. 1

11.2-15. 9

15.2-20. 5

17.7-23. 9

21.6-30. 8

27-38. 5

36-52

36-52

36-52

36-52

45-63

60-80

80-110

80-110

100-135

150 -500

150 -500

150 -500

150 -500

150 -500

150 -500

I3

[A]

Ir

[kW ]

P e

[A] [A]
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�4MAXÇ¸Ç��Ç®§À¯¹¬´Ç¨²µ±ÇeÇ±µ´¹§±¹µ·	

�©¯ª§¹¬² �·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸

�̄ ¶ �̄ ¶

�µ´¹§±¹µ· �·º¶§

�
	Ç®§Ç¶º¸±Ç¹¬­Á±Ç·¬­¯³Ç´§¸¹·µ°¹¬Ç±²§¸§Ç´§Ç¯®±²Å¾©§´¬Ç´§Ç¬²¬±¹·µ´´¯ÆÇ®§À¯¹¬´
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[A]

I1* range

[kW ]

P e

[A]

Ir

[A]

I3

[A]

45

55

75

90

110

132

160

200

250

290

315

49

60

80

95

115

139

167

202

242

301

313

T4L250 PR222MP In100

T4L250 PR222MP In100

T4L250 PR222MP In100

T4L250 PR222MP In160

T4L250 PR222MP In160

T4L250 PR222MP In160

T4L250 PR222MP In200

T5L400 PR222MP In320

T5L400 PR222MP In320

T5L400 PR222MP In400

T5L400 PR222MP In400

40-100

40-100

40-100

64-160

64-160

64-160

80-200

128-320

128-320

160-400

160-400

600

600

800

960

1120

1440

1600

1920

2240

2800

3200

A145

A145

A145

A145

A145

A185

A185

A210

A300

AF400

AF400

100

100

100

120

120

160

170

210

280

350

350
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ÇÇÇÇ�Ç���Ç!	�
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´µ³¯´§²´µÇ´§¶·¬­¬´¯¬Ç5RÇ�Ç���Ç6
¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç)KÇ�Ç��ÇK!
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¹·§´¸»µ·³§¹µ·§Ç�)RÇ�	��+�)OÇ�Ç)RÇ�	�
τ฀Ç ©·¬³¬©§¹§Ç±µ´¸¹§´¹§Ç´§Ç¶º¸±µ©¯ÆÇ¹µ±�
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TÇ ©·¬³¬¹µ�

�Ç¹§¨²¯½§¹§Ç ¶µ
«µ²ºÇ Ç ¸§Ç «§«¬´¯Ç ´Æ±µ¯Ç µ¸´µ©´¯Ç ¸¹µ°´µ¸¹¯Ç ®§Ç TÇ ¯Ç �Ç ¶§·§³¬¹·¯¹¬�Ç µ¹´§¸ÆÀ¯Ç ¸¬Ç ®§Ç
´µ³¯´§²´§¹§Ç³µÀ´µ¸¹Ç3RÇ®§Ç³§¸²¬´¯Ç¹·§´¸»µ·³§¹µ·¯�

�Ç «µ¶Á²´¬´¯¬Ç ´§Ç ¯®²µ­¬´µ¹µÇ ¶µ
ªµ·¬Ç ¸²¬«©§À§¹§Ç ª·§»¯±§Ç ¶µ±§®©§Ç ¶º¸±µ©¯ÆÇ ¹µ±Ç ®§Ç ������K6Ç ´§Ç
¹·§´¸»µ·³§¹µ·Ç���K6!�Ç�Ç̧ Á©¸¬³Ḉ §¾§²´¯¹¬Ç³µ³¬´¹¯Ç¹µ®¯Ç¹·§´¸»µ·³§¹µ·Ç̄ ³§Ç¶º¸±µ©Ç¹µ±Ç·§©¬´Ḉ §Ç�Ç¶Á¹¯Ç
´µ³¯´§²´¯ÆÇ¹µ±�Ç¹µ®¯Ç¶·¬¼µ«¬´Ç¶·µ½¬¸Ç®§©Á·¿©§Ç¸²¬«Çµ±µ²µÇ´Æ±µ²±µÇ«¬¸¬¹¯Çµ¹Ç¸¬±º´«§¹§�

)O
+Ç�Ç)RÇ�Ç�ÇEÇ

�
T�τ	

�
Á�
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dÇÇ:.ETÇ¬Ç¯³¶¬«§´¸Á¹Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç´§Ç³·¬­§¹§Ç;Ω=�
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�§Ç¸²¬«©§À§¹§Ç»¯ªº·§Ç¬Ç¶µ±§®§´µÇ©Á®³µ­´µ¹µÇ·§®¶µ²µ­¬´¯¬Ç´§Ç¼§·§±¹¬·¯¸¹¯±§¹§Ç´§Ç¯®±²Å¾©§´¬ÇÇ´§Ç
¶·¬±Á¸©§¾§Ç´§Ç¶Á·©¯¾´§¹§Ç´§³µ¹±§Ç´§Ç¹·§´¸»µ·³§¹µ·Ç���ÇK6!Ç¶·¯Ç���6����6Ç¸ÇUK����

�²¬«©§À¯¹¬Ç ¸¹·§´¯½¯Ç ¸Á«Á·­§¹Ç ´Æ±µ²±µÇ ¹§¨²¯½ �̄Ç ¶µ±§®©§À¯Ç ¶µ«¼µ«ÆÀ¯¹¬Ç ®§Ç ¸Áµ¹©¬¹´¯¹¬Ç
¹·§´¸»µ·³§¹µ·¯Ç¶·¬±Á¸©§¾¯Ç¶µÇµ¹´µ¿¬´¯¬Ç´§Ç´µ³¯´§²´µ¹µÇ´§¶·¬­¬´¯¬Ç´§Ç¶Á·©¯¾´§¹§Ç´§³µ¹±§�

 µÇ̧ ¬Çµ¹´§¸ÆÇ«µÇ©¬·¸¯Æ¹§Ḉ §Ç¶·¬±Á¸©§¾§�Ḉ ¬µ¨¼µ«¯³µÇ¬Ç«§Ç̧ ¬Ç̄ ®¶µ²®©§ÇÇº¸¹·µ°¸¹©µÇ̧ Á¸Ç̧ ¹µ°´µ¸¹Ḉ §Ç)CUÇ
¶µ
ªµ²Æ³§Çµ¹Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç©Ç¹µ¾±§¹§Ç´§Ç¯´¸¹§²¯·§´¬�

�¬µ¨¼µ«¯³µÇ¬Ç¯®¨·§´¯Æ¹Ç¶·¬±Á¸©§¾Ç«§Ç¸¬Ç´§¸¹·µ¯Ç¶·§©¯²´µ�Ç®§Ç«§Ç¸¬Ç¶µ²º¾¯Ç®§À¯¹§Ç´§Ç¹·§´¸»µ·³§¹µ·§Ç
±§±¹µÇ¬Ç¶µ±§®§´µÇ´§Ç«¯§ª·§³§¹§Ç¶µ
ªµ·¬Ç¯Ç¸Áª²§¸´µÇ©¸¯¾±µÇ±§®§´µÇ«µÇ¹º±�

�®¨¯·§´¬Ç´§Ç¶·¬±Á¸©§¾¯Ç®§Ç¶Á·©¯¾´§¹§Ç´§³µ¹±§Ç´§Ç¹·§´¸»µ·³§¹µ·Ç�����

�3$#������&����

kA 1kA 10kA

250 kVA Trafo

T4N250 PR221 In=250 A

10-2

10-1

10 1

10 2

10 3

10 s4

s

s

s

s

s

1s

10-1

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ���



�ÇÇ�§À¯¹§Ç´§Ç¬²¬±¹·¯¾¬¸±µ¹µÇµ¨µ·º«©§´¬

S
r

[kVA] [A]

In

[A]

In

[A]

1 x 63 91 T1B-C-N  125 T2N-S-H-L-V 160

1 x 100 144 T3N-S 200  T4N-S-H-L-V 250

1 x 125 180 T3N-S 250  T4N-S-H-L-V 250

1 x 160 231 T3N-S 250  T4N-S-H-L-V 250

1 x 200 289 T5N-S-H-L-V   320  T4N-S-H-L-V 320

1 x 250 361 T5N-S-H-L-V 400 T5N-S-H-L-V 400

1 x 315 455 T5N-S-H-L-V 500 T5N-S-H-L -V 630

1 x 400 577 T6N-S-H-L 630 T5N-S-H-L -V 630

1 x 500 722 T6N-S-H-L  800 T6N-S-H-L 800

1 x 630 909 - - T7S-H-L-V/ X1B-N 1000

1 x 800 1155 - - T7S-H-L-V/ X1B-N 1250

1 x 1000 1443 - - T7S-H-L / X1B-N 1600

1 x 1250 1804 - - E2B-N-S 2000

1 x 1600 2309 - - E3N-S-H-V 2500

1 x 2000 2887 - - E3N-S-H-V 3200

�·§´¸»µ·³§¹µ·
�·¬±Á¸©§¾
!""Ç3!#%

�·¬±Á¸©§¾Ç¸Ç¹¬·³µ³§ª´¯¹¬´
®§À¯¹¬´Ç¨²µ±

�·¬±Á¸©§¾Ç¸Ç¬²¬±¹·µ´¬´
®§À¯¹¬´Ç¨²µ±

�̄ ¶ �̄ ¶

)RÇ´§
¹·§´¸»µ·³§¹µ·§

V1n=400

S
r

[kVA] [A]

In

[A]

In

[A]

1 x 63 83 T1B-C-N 125 T2N-S-H-L-V 160

1 x 100 131 T3N-S 200 T4N-S-H-L-V 250

1 x 125 164 T3N-S 200  T4N-S-H-L-V 250

1 x 160 210 T3N-S 250 T4N-S-H-L-V 250

1 x 200 262 T5N-S-H-L-V 320 T4N-S-H-L -V 320

1 x 250 328 T5N-S-H-L-V 400 T5N-S-H-L -V 400

1 x 315 413 T5N-S-H-L-V 500 T5N-S-H-L -V 630

1 x 400 526 T6N-S-H-L  630 T5N-S-H-L -V 630

1 x 500 656 T6N-S-H-L  800 T6N-S-H-L  800

1 x 630 827 - - T7S-H-L-V-X1B-N 1000

1 x 800 1050 - - T7S-H-L-V/ X1B-N 1250

1 x 1000 1312 - - T7S-H-L / X1B-N 1600

1 x 1250 1640 - - E2B-N-S 2000

1 x 1600 2099 - - E3N-S-H-V 2500

1 x 2000 2624 - - E3N-S-H-V 3200

�·§´¸»µ·³§¹µ·
�·¬±Á¸©§¾
!""Ç3!#%

�·¬±Á¸©§¾Ç¸Ç¹¬·³µ³§ª´¯¹¬´
®§À¯¹¬´Ç¨²µ±

�·¬±Á¸©§¾Ç¸Ç¬²¬±¹·µ´¬´
®§À¯¹¬´Ç¨²µ±

�̄ ¶ �̄ ¶

)RÇ´§
¹·§´¸»µ·³§¹µ·§

V1n=440

���ÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ



�ÇÇ�§À¯¹§Ç´§Ç¬²¬±¹·¯¾¬¸±µ¹µÇµ¨µ·º«©§´¬

�·¯¹¬·¯¯Ç®§Ç¯®¨µ·Ç´§Ç®§À¯¹´¯Çº¸¹·µ°¸¹©§
�§Ç®§À¯¹§Çµ¹±Á³Ç¸¹·§´§Ç��Ç´§Ç¹·§´¸»µ·³§¹µ·¯Ç�·����Ç¹·Æ¨©§Ç«§Ç¸¬Ç©®¬³¬Ç¶·¬«©¯«Ç¸²¬«´µ¹µÇ¶·¯Ç

¯®¨¯·§´¬Ç´§Ç®§À¯¹´¯Çº¸¹·µ°¸¹©§�Ç
dÇÇ´µ³¯´§²´¯Æ¹Ç¹µ±Çµ¹Ç¸¹·§´§Ç��Ç´§Ç®§À¯¹¬´¯ÆÇ¹·§´¸»µ·³§¹µ·Ç�¹§®¯Ç¸¹µ°´µ¸¹Ç¬Ç·¬»¬·¬´¹´§¹§Ç

¸¹µ°´µ¸¹Ç®§Ç´µ³¯´§²´¯ÆÇ¹µ±Ç´§Ç¶·¬±Á¸©§¾§Ç¯Ç´§¸¹·µ°±§¹§Ç´§Ç®§À¯¹¯¹¬	�
dÇ ³§±¸¯³§²´¯Æ¹Ç ¹µ±Ç ´§Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬Ç ©Ç ¹µ¾±§¹§Ç ´§Ç ¯´¸¹§²¯·§´¬Ç �¹§®¯Ç ¸¹µ°´µ¸¹Ç µ¶·¬«¬²ÆÇ

³¯´¯³§²´§¹§Ç¯®±²Å¾©§¹¬²´§Ç¸¶µ¸µ¨´µ¸¹Ç�)CU�)CS	Ç´§Ç®§À¯¹´µ¹µÇº¸¹·µ°¸¹©µ	�

�²µ±Ç�·����Ç¸Ç¬«¯´¯¾¬´Ç¹·§´¸»µ·³§¹µ·
�µ³¯´§²´¯Æ¹Ç¹µ±Çµ¹Ç¸¹·§´§Ç��Ç´§Ç¹·§´¸»µ·³§¹µ·§Ç�)R	Ç¸¬Çµ¶·¬«¬²ÆÇ¶µÇ¸²¬«´§¹§Ç»µ·³º²§�

±Á«¬¹µ�
dÇÇ3RÇ¬Ç´µ³¯´§²´§¹§Ç³µÀ´µ¸¹Ç´§Ç¹·§´¸»µ·³§¹µ·§Ç;K6!=�
dÇÇ5R��Ç¬Ç´µ³¯´§²´µ¹µÇ´§¶·¬­¬´¯¬Çµ¹Ç¸¹·§´§Ç��Ç¨¬®Ç¹µ©§·Ç´§Ç¹·§´¸»µ·³§¹µ·§Ç;6=�

Vn=690

�·§´¸»µ·³§¹µ·

S
r

[kVA]

Trafo I
r

[A] Type

In

[A] Type

In

[A]

1 x 63 53 T1B-C-N 80 T2N-S-H-L-V 80

1 x 100 84 T1B-C-N 125 T2N-S-H-L-V 160

1 x 125 105 T1B-C-N 125 T2N-S-H-L-V 160

1 x 160 134 T1B-C-N 160 T2N-S-H-L-V 160

1 x 200 168 T3N-S 200 T4N-S-H-L -V 250

1 x 250 209 T3N-S 250 T4N-S-H-L -V 250

1 x 315 264 T5N-S-H-L-V 320 T4N-S-H-L -V 320

1 x 400 335 T5N-S-H-L-V 400 T5N-S-H-L -V 400

1 x 500 419 T5N-S-H-L-V 500 T5N-S-H-L -V 630

1 x 630 528 T6N-S-H-L  630 T5N-S-H-L -V 630

1 x 800 670 T6N-S-H-L  800 T6N-S-H-L  800

1 x 1000 838 - - T7S-H-L-V/ X1B-N 1000

1 x 1250 1047 - - T7S-H-L-V/ X1B-N 1250

1 x 1600 1340 - - T7S-H-L / X1B-N 1600

1 x 2000 1676 - - E2B-N-S 2000

�·¬±Á¸©§¾Ç¸Ç¹¬·³µ³§ª´¯¹¬´
®§À¯¹¬´Ç¨²µ±

�·¬±Á¸©§¾Ç¸Ç¬²¬±¹·µ´¬´
®§À¯¹¬´Ç¨²µ±

�·¬±Á¸©§¾
!""Ç3!#%

203

1000

r

r
r

U

S
I   [A] (4)

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ���



�ÇÇ�§À¯¹§Ç´§Ç¬²¬±¹·¯¾¬¸±µ¹µÇµ¨µ·º«©§´¬

�·¯»§®´¯Æ¹Ç¹µ±Ç ´§Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬Ç �)K	Ç ´§Ç ¯®©µ«¯¹¬Ç��Ç´§Ç¹·§´¸»µ·³§¹µ·§Ç³µ­¬Ç «§Ç ¸¬Ç ¯®·§®¯Ç ¶µÇ
¸²¬«´¯ÆÇ ´§¾¯´Ç �§±µÇ ¶·¯¬³¬³�Ç ¾¬Ç ³µÀ´µ¸¹¹§Ç ´§Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬Ç ´§Ç ³·¬­§¹§Ç ¯³§Ç ¸¹µ°´µ¸¹Ç ·§©´§Ç ´§Ç
¨¬®±·§°´µ¸¹	�

±Á«¬¹µ�

ÇUK�Ç¬Ç´§¶·¬­¬´¯¬¹µÇ´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç´§Ç¹·§´¸»µ·³§¹µ·§Ç©Ç��

�·¬±Á¸©§¾Á¹�Ç·¬§²¯®¯·§ÀÇ®§À¯¹§¹§�Ç¹·Æ¨©§Ç«§Ç¯³§�Ç�
	
)NÇ�Ç)R�
)CUÇ�)CS	Ç�Ç)K�

Ç �±µÇ³µÀ´µ¸¹¹§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç´§Ç³·¬­§¹§Çµ¹Ç¸¹·§´§Ç´§Ç®§¼·§´©§´¬¹µÇ´¬Ç¬Ç¨¬®±·§°´µÇªµ²Æ³§Ç
¯Ç¯³§Ç±§¨¬²´¯Ç¯²¯Ç¿¯´´¯Ç©·Á®± �̄Ç©Á®³µ­´µÇ¬Ç«§Ç¸¬Ç¶µ²º¾¯Ç¶µ
¹µ¾´§Ç¸¹µ°´µ¸¹Ç®§Ç)KÇ¶µÇ»µ·³º²§¹§Ç��	�Ç±Á«¬¹µÇ
:.ETÇ¬Ç¸º³§¹§Çµ¹Ç¯³¶¬«§´¸§Ç´§Ç³·¬­§¹§Ç¯Ç¯³¶¬«§´¸§Ç´§Ç©·Á®±§¹§�

�§Ç¯®¾¯¸²Æ©§´¬¹µÇ´§Ç´µ³¯´§²´¯ÆÇ¹µ±Ç´§Ç¹·§´¸»µ·³§¹µ·§Ç¸¬Ç¯®¶µ²®©§Çªµ·´§¹§Ç»µ·³º²§Ç��	�
�®±²Å¾©§¹¬²´§¹§Ç̧ ¶µ¸µ¨´µ¸¹Ḉ §Ç©¸¬±¯Ç¶·¬±Á¸©§¾Çµ¹Ç̧ ¹·§´§Ç��Ç¹·Æ¨©§Ç«§Ç̈ Á«¬Ç¶µ
ªµ²Æ³§Çµ¹Ç̧ º³§·´¯ÆÇ

¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�Ç±µ°¹µÇµ¹Ç¸©µÆÇ¸¹·§´§Ç¬Ç·§©¬´Ç´§Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�Ç´§Ç±µ°¹µÇ¯Ç«§Ç¬Çµ¹Ç
¬«´§±©¯¹¬Ç¹·§´¸»µ·³§¹µ·¯Çº³´µ­¬´Ç¶µÇ¨·µÆÇ¯³Ç³¯´º¸Ç¬«´µ�

�§±¹µÇ ³µ­¬Ç «§Ç ¸¬Ç ©¯«¯Ç µ¹Ç ¸¼¬³§¹§Ç ¶µ
«µ²º�Ç ©Ç ¸²º¾§°Ç ´§Ç ¶µ©·¬«§Ç ¸²¬«Ç ¶·¬±Á¸©§¾§Ç ®§À¯¹§©§ÀÇ
¹·§´¸»µ·³§¹µ·§Ç�¶·¬±Á¸©§¾Ç�	�Ç¹µ±Á¹Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�Ç±µ°¹µÇ¶·µ¹¯¾§Ç¶·¬®Ç¶·¬±Á¸©§¾§Ç¬Ç·§©¬´Ç´§Ç¹µ±§Ç
´§Ç±Á¸µÇ̧ Á¬«¯´¬´¯¬Ç¶µ²º¾§©§´Çµ¹Ç¬«¯´Ç¹·§´¸»µ·³§¹µ·�Ç�Ç̧ ²º¾§°Ḉ §Ç¶µ©·¬«§Çµ¹Ç̧ ¹·§´§¹§Ḉ §Ç¹·§´¸»µ·³§¹µ·§Ç
¶·¬«¯Ç¶·¬±Á¸©§¾§�Ç¹µ±Á¹Ḉ §Ç±Á¸µÇ̧ Á¬«¯´¬´¯¬�Ç±µ°¹µÇ¶·µ¹¯¾§Ç¶·¬®Ç¶·¬±Á¸©§¾§Ç¬Ç·§©¬´Ḉ §Ç̧ º³§¹§Çµ¹Ç¹µ±µ©¬¹¬Ç
´§Ç«·ºª¯¹¬ÇÇ«©§Ç¹·§´¸»µ·³§¹µ·§Ç©Ç¶§·§²¬²�

�
	Ç �§Ç «§Ç ¸¬Ç ·¬§²¯®¯·§Ç ¶·§©¯²´§¹§Ç ®§À¯¹§Ç µ¹Ç ¶·¬¹µ©§·©§´¬Ç ¬Ç ¶·¬¶µ·Á¾¯¹¬²´µÇ «§Ç ¸¬Ç ¯®¶µ²®©§Ç
¹¬·³µ³¬¹·¯¾´µÇµ¨µ·º«©§´¬Ç¯²¯Ç«·ºª¯Ç®§À¯¹´¯Çº¸¹·µ°¸¹©§�Ç¸¶µ¸µ¨´¯Ç«§Ç¸²¬«Æ¹Ç¹¬³¶¬·§¹º·§¹§Ç©Á¹·¬Ç©Ç
¹·§´¸»µ·³§¹µ·¯¹¬�

)K ;!= ��	
���Ç�Ç)R

UKÇ�
�

�µ«¸¹§´½¯¯Ç�·����Ç¸Ç¶µ©¬¾¬Çµ¹Ç¬«¯´Ç¹·§´¸»µ·³§¹µ·Ç©Ç¶§·§²¬²

���ÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ



�ÇÇ�§À¯¹§Ç´§Ç¬²¬±¹·¯¾¬¸±µ¹µÇµ¨µ·º«©§´¬

�§Ç¶·§©¯²´µ¹µÇµ·§®³¬·Æ©§´¬Ç¹·Æ¨©§Ç«§Ç¸¬Ç¯®¨¬·¬Ç¶·¬±Á¸©§¾Ç¸Ç¯®±²Å¾©§¹¬²´§Ç¸¶µ¸µ¨´µ¸¹Ç¶µ
ªµ²Æ³§Çµ¹Ç
«©§Ç¶Á¹¯Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç´§Ç¬«¯´Çµ¹Ç¹·§´¸»µ·³§¹µ·¯¹¬Ç�§±µÇ¶·¯¬³¬³�Ç¾¬Ç©¸¯¾±¯Ç¹·§´¸»µ·³§¹µ·¯Ç
¸§Ç¬«´§±©¯Ç¯Ç¹µ©§·¯¹¬Ç¸§Ç¶§¸¯©´¯	�

�·¬±Á¸©§¾Á¹�Ç·§®¶µ²µ­¬´Ḉ §Ç̄ ®¼µ«ÆÀ¯¹¬Ç®§¼·§´©§À¯Ç²¯´¯¯Ç�¶·¬±Á¸©§¾Ç�	�Ç¹·Æ¨©§Ç«§Ç̄ ³§Ç̄ ®±²Å¾©§¹¬²´§Ç
¸¶µ¸µ¨´µ¸¹Ç¶µ
ªµ²Æ³§Çµ¹Ç¸º³§¹§Ç´§Ç¹µ±µ©¬¹¬Ç´§Ç ±Á¸µÇ¸Á¬«¯´¬´¯¬Ç´§Ç¹·¯¹¬Ç¹·§´¸»µ·³§¹µ·§�Ç ¸Áª²§¸´µÇ
¼¯¶µ¹¬®§¹§�Ç ¾¬Ç ³µÀ´µ¸¹¹§Ç ´§Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬Ç ´§Ç ³·¬­§¹§Ç µ¹Ç ¸¹·§´§Ç ´§Ç ®§¼·§´©§´¬¹µÇ ¬Ç ���Ç -6!Ç ¯Ç
¹µ©§·¯¹¬Ç¸§Ç¶§¸¯©´¯�

�3$#������&����

I
k
 = I

k1
 + I

k2
 + I

k3

Ik2  + Ik3

I
k1

I
k2

I
k3

A

B
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�ÇÇ�§À¯¹§Ç´§Ç¬²¬±¹·¯¾¬¸±µ¹µÇµ¨µ·º«©§´¬

�®¨µ·Ç´§Ç¶·¬±Á¸©§¾
�Ç¸²¬«©§À¯¹¬Ç¹§¨²¯½¯Ç¸§Ç¶µ±§®§´¯Ç´Æ±µ¯Ç©Á®³µ­´µ¸¹¯Ç®§Ç¯®¨µ·Ç´§Ç¶·¬±Á¸©§¾¯Ç!""Ç3!#%Ç©Ç®§©¯¸¯³µ¸¹Ç

µ¹Ç¼§·§±¹¬·¯¸¹¯±¯¹¬Ç´§Ç¹·§´¸»µ·³§¹µ·¯¹¬�Ç®§Ç±µ¯¹µÇ¬Ç¶·¬«´§®´§¾¬´§Ç®§À¯¹§¹§�

�§¨²¯½§Ç��Ç�§À¯¹§Ç¯Ç¶º¸±§´¬Ç´§Ç¹·§´¸»µ·³§¹µ·¯Ç���Ç6Ç


Ç�§Ç¹µ©§Ç¶·¯²µ­¬´¯¬Ç³µª§¹Ç«§Ç¸¬Ç¯®¶µ²®©§¹Ç¯Ç¶·¬±Á¸©§¾¯Çµ¹Ç¸¬·¯Æ¹§Ç4MAX�Çµ¨µ·º«©§´¯Ç¸Ç¬²¬±¹·µ´´¯Ç
®§À¯¹´¯Ç¨²µ±µ©¬



Ç�§Ç¹µ©§Ç¶·¯²µ­¬´¯¬Ç³µª§¹Ç«§Ç¸¬Ç¯®¶µ²®©§¹Ç%MAXÇ¹¯¶Ç��

Sr uk

[kVA] [A][%] [A] [kA]  [ kA] 32 A 63 A 125 A 160 A 250 A 400 A

1 x 63

2 x 63

1 x 100

2 x 100

1 x 125

2 x 125

1 x 160

2 x 160

1 x 200

2 x 200

1 x 250

2 x 250

1 x 315

2 x 315

1 x 400

2 x 400

1 x 500

2 x 500

1 x 630

2 x 630

3 x 630

1 x 800

2 x 800

3 x 800

1 x 1000

2 x 1000

3 x 1000

1 x 1250

2 x 1250

3 x 1250

4

4

4

4

4

4

4

4

4

4

5

5

5

158

158

251

251

314

314

402

402

502

502

628

628

791

791

1004

1004

1255

1255

1581

1581

1581

2008

2008

2008

2510

2510

2510

3138

3138

3138

158

316

251

502

314

628

402

803

502

1004

628

1255

791

1581

1004

2008

1255

2510

1581

3163

4744

2008

4016

6025

2510

5020

7531

3138

6276

9413

3.9

3.9

6.3

6.2

7.8

7.8

10.0

9.9

12.5

12.4

15.6

15.4

19.6

19.4

24.8

24.5

30.9

30.4

38.7

37.9

74.4

39.3

38.5

75.5

48.9

47.7

93.0

60.7

58.8

 114.1

T1B160*

T1B160*

T4N320

T4N320

T5N400

 T5N400

T5N630

T5N630

T5N630

T5N630

T5N630

T5N630

T6N800

T6N800

T7S1250/X1B1250**

T7S1250/X1B1250**

T7S1600/X1B1600**

T7S1600/X1B1600**

T7S1600/X1B1600**

T7S1600/X1B1600**

T7S1600/E2S1600

E3N2500

E3N2500

E3H2500

E3N3200

E3N3200

E3H3200

E3N3200

E3N3200

E4V3200

160

160

320

320

400

400

630

630

630

630

630

630

800

800

1250

1250

1600

1600

1600

1600

1600

2500

2500

2500

3200

3200

3200

3200

3200

3200

1

1

0.79

0.79

0.79

0.79

0.64

0.64

0.8

0.8

1

1

1

1

0.81

0.81

0.79

0.79

1

1

1

0.81

0.81

0.81

0.79

0.79

0.79

1

1

1

3.9

7.9

6.3

12.5

7.8

15.6

10.0

19.9

12.5

24.8

15.6

30.9

19.6

38.7

24.8

48.9

30.9

60.7

38.7

75.9

111.6

39.3

77.0

113.2

48.9

95.3

139.5

60.7

117.7

171.2

S200

S200

S200

S200

S200

S200

S200

S200

S200

S200

T1B160

T1B160

T1B160

T1B160

T1B160

T1B160

T1B160

T1B160

T1B160

T1B160

T1C160

T1B160

T1C160

T1B160

T1N160

T1C160

T2N160

T1C160

T2S160

T2L160

T1C160

T2S160

T2L160

T1N160

T2H160

T4L250

T2N160

T2L160

T4L250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3S250

T3N250

T3S250

T4L250

T3N250

T3S250

T4L250

T3N250

T4H250

T4L250

T3S250

T4L250

T4L250

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5S400

T5L400

T5N400

T5S400

T5L400

T5N400

T5H400

T5L400

T5N400

T5L400

T5L400

T1B160
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630 A 800 A 1000 A 1250 A 1600 A 2000 A 2500 A 3200 A 4000 A

T5N630

T5N630

T5N630

T5N630

T5N630

T5N630

T5N630

T5N630

T5N630

T5N630

T5S630

T5L630

T5N630

T5S630

T5L630

T5N630

T5H630

T5L630

T5N630

T5L630

T5L630

T6N800/X1B800

T6N800/X1B800

T6N800/X1B800

T6N800/X1N800

T6N800/X1B800

T6N800/X1N800

T6N800/X1B800

 T6S800/E2S800

T6L800/E3V800

T6N800/X1B800

T6L800/E2S800

T6L800/E3V800

T6N800/X1N800

T6H800/E3H800

T6L800

T6N800/X1N800

T6L800/E3V800

T6L800

T7S1000/X1B1000

T7S1000/X1N1000

T7S1000/X1N1000

T7S1000/X1B1000

T7S1000/E2S1000

T7L1000/E3V1250

T7S1000/X1B1000

T7S1000/E2S1000

T7L1000/E3V1250

T7S1000/X1N1000

T7H1000/E3H1000

T7L1000

T7S1000/X1N1000

T7L1000/E3V1250

T7L1000

T7S1250/X1B1250

T7S1250/X1N1250

T7S1250/X1N1250

T7S1250/X1B1250

T7S1250/E2S1250

T7L1250/E3V1250

T7S1250/X1B1250

T7S1250/E2S1250

T7L1250/E3V1250

T7S1250/X1N1250

T7H1250/E3H1250

T7L1250

T7S1250/X1N1250

T7L1250/E3V1250

T7L1250

T7S1600/X1N1600

T7S1600/X1N1600

T7S1600/E2S1600

T7L1600/E3V1600

T7S1600/X1B1600

T7S1600/E2S1600

T7L1600/E3V1600

T7S1600/X1N1600

T7H1600/E3H1600

T7L1600

T7S1600/X1N1600

T7L1600/E3V1600

T7L1600

E2N200 0

E2S2000

E3V2000

E2S2000

E3V2000

E2N200 0

E3H200 0

E4V3200

E2N200 0

E3V2000

E3H250 0

E3V2500

E3H250 0

E3V2500

E3H250 0

E4V3200

E3N250 0

E3V2500

E3V320 0

E3H3200

E4V320 0

E3H3200

E4V320 0

E3V320 0

E4H4000

E4V400 0

E4V400 0

E4V4000
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�·§´¸»µ·³§¹µ· �·¬±Á¸©§¾Çc�~Ç�µ¹Ç¸¹·§´§Ç��	
)R

´§Ç¹·§´¸»µ·

³§¹µ·§

)B
´§Ç¸Á¨¯·§¹¬²

´§¹§Ç¿¯´§

)KÇ´§Ç®§¼·§´©§À§¹§
²¯´¯ÆÇ´§

¹·§´¸»µ·³§¹µ·§ �·¬±Á¸©§¾
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�§À¯¹¬´Ç¨²µ±
�¹µ°´µ¸¹
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[kVA] [%] [A] [A] [kA] [kA] 32 A 63 A 125 A 160 A 250 A 400 A

1 x 63

2 x 63

1 x 100

2 x 100

1 x 125

2 x 125

1 x 160

2 x 160

1 x 200

2 x 200

1 x 250

2 x 250

1 x 315

2 x 315

1 x 400

2 x 400

1 x 500

2 x 500

1 x 630

2 x 630

3 x 630

1 x 800

2 x 800

3 x 800

1 x 1000

2 x 1000

3 x 1000

1 x 1250

2 x 1250

3 x 1250

1 x 1600

2 x 1600

3 x 1600

1 x 2000

2 x 2000

3 x 2000

1 x 2500

1 x 3125

4

4

4

4

4

4

4

4

4

4

5

5

5

6.25

6.25

6.25

6.25

91

91

144

144

180

180

231

231

289

289

361

361

455

455

577

577

722

722

909

909

909

1155

1155

1155

1443

1443

1443

1804

1804

1804

2309

2309

2309

2887

2887

2887

3608

4510

91

182

144

288

180

360

231

462

289

578

361

722

455

910

577

1154

722

1444

909

1818

2727

1155

2310

3465

1443

2886

4329

1804

3608

5412

2309

4618

6927

2887

5774

8661

3608

4510

2.2

2.2

3.6

3.6

4.5

4.4

5.7

5.7

7.2

7.1

8.9

8.8

11.2

11.1

14.2

14

17.7

17.5

22.3

21.8

42.8

22.6

22.1

43.4

28.1

27.4

53.5

34.9

33.8

65.6

35.7

34.6

67

44.3

42.6

81.9

54.8

67.7

T1B *

T1B *

 T1B *

 T1B *

 T3N250*

T3N250*

T3N250*

T3N250*

T4N320

T4N320

T5N400

T5N400

T5N630

T5N630

T5N630

T5N630

T6N800

T6N800

T7S1000/X1B1000* *

T7S1000/X1B1000* *

T7S1000/X1N1000* *

T7S1250/X1B1250* *

T7S1250/X1B1250* *

T7S1250/X1N1250* *

T7S1600/X1B1600* *

T7S1600/X1B1600* *

T7H1600/E2N1600

E2B2000

E2B2000

E2S2000

E3N2500

E3N2500

E3S2500

E3N3200

E3N3200

E3H3200

E4S4000

E6H5000

100

100

160

160

200

200

250

250

320

320

400

400

630

630

630

630

800

800

1000

1000

1000

1250

1250

1250

1600

1600

1600

2000

2000

2000

2500

2500

2500

3200

3200

3200

4000

5000

0.92

0.92

0.91

0.91

0.73

0.73

0.93

0.93

0.91

0.91

0.91

0.91

0.73

0.73

0.92

0.92

0.91

0.91

0.91

0.91

0.91

0.93

0.93

0.93

0.91

0.91

0.91

0.91

0.91

0.91

0.93

0.93

0.93

0.91

0.91

0.91

0.91

0.91

2.2

4.4

3.6

7.2

4.5

8.8

5.7

11.4

7.2

14.2

8.9

17.6

11.2

22.2

14.2

28

17.7

35.9

22.3

43.6

64.2

22.6

44.3

65

28.1

54.8

80.2

34.9

67.7

98.4

35.7

69.2

100.6

44.3

85.1

122.8

54.8

67.7

S200

S200

S200

S200

S200

S200

S200

S200M

S200

S200M

S200

S200M

S200M

T1B160

T1B160

T1B160

T1B160

T1B160

T1B160

T1B160

T1B160

T1B160

T1B160

T1B160

T1B160

T1C160

T1C160

T1N160

T1C160

T1N160

T1C160

T2S160

T2H160

T1C160

T2S160

T2H160

T1N160

T2H160

T2L160

T1N160

T2H160

T4L250

T1N160

T2H160

T4L250

T2S160

T4L250

T4V250

T2H160

T2H160

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3N250

T3S250

T4H250

T3N250

T3S250

T4H250

T3N250

T4H250

T4L250

T3N250

T4H250

T4L250

T3N250

T4H250

T4L250

T3S250

T4L250

T4V250

T4H250

T4H250

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5N400

T5S400

T5H400

T5N400

T5S400

T5H400

T5N400

T5H400

T5L400

T5N400

T5H400

T5L400

T5N400

T5H400

T5L400

T5S400

T5L400

T5V400

T5H400

T5H400
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630 A 800 A 1000 A 1250 A 1600 A 2000 A 2500 A 3200 A 4000 A

T5N630

T5N630

T5N630

T5N630

T5N630

T5S630

T5H630

T5N630

T5S630

T5H630

T5N630

T5H400

T5L630

T5N630

T5H630

T5L630

T5N630

T5H630

T5L630

T5S630

T5L630

T5V630

T5H630

T5H630

T6N800/X1B800

T6N800/X1B800

T6S800/X1N800

T6H800/X1N800

T6N800/X1B800

T6S800/X1N800

T6H800/X1N800

T6N800/X1B800

T6H800/X1N800

T6L800/E2S800

T6N800/X1B800

T6H800/E2S800

T6L800/E3H800

T6N800/X1B800

T6H800/E2S800

T7L800/E3V80 0

T6S800/X1N800

T6L800/E3H800

T7V800/E3V800

T6H800/X1N800

T6H800/E2S800

T7S1000/X1N1000

T7H1000/X1N1000

T7S1000/X1B1000

T7S100/X1N1000

T7H1000/X1N1000

T7S100/X1B1000

T7H1000/X1N1000

T7L1000/E2S1000

T7S1000/X1B1000

T7H1000/E2S1000

T7L1000/E3H1000

T7S1000/X1B1000

T7H1000/E2S1000

T7L1000/E3V1250

T7S1000/X1N1000

T7L1000/E3H1000

T7V1000/E3V1000

T7H1000/X1N1000

T7H1000/E2S1000

T7S1250/X1N1250

T7H1250/X1N1250

T7S1250/X1N1250

T7H1250/X1N1250

T7S1250/X1B125 0

T7H1250/X1N1250

T7L1250/E2S1250

T7S1250/X1B125 0

T7H1250/E2S1250

T7L1250/E3H1250

T7S1250/X1B125 0

T7H1250/E2S1250

T7L1250/E3V1250

T7S1250/X1N1250

T7L1250/E3H1250

T7V1250/E3V1250

 T7H1250/X1N1250

T7H1250/E2S1250

T7H1600/X1N160 0

T7S1600/X1N1600

T7H1600/X1N160 0

T7H1600/X1N160 0

T7L1600/E2S1600

T7S1600/X1B1600

T7H1600/E2S1600

T7L1600/E3H1600

T7S1600/X1B1600

T7H1600/E2S1600

T7L1600/E3V1600

T7S1600/X1N1600

T7L1600/E3H1600

E3V1600

T7H1600/X1N160 0

T7H1600/E2S1600

E2N200 0

E2N200 0

E2S2000

E2S2000

E3H200 0

E2S2000

E3V2000

E2N200 0

E3H200 0

E3V2000

E2N200 0

E2S2000

E3N2500

E3H2500

E3S250 0

E3H2500

E3S250 0

E3V250 0

E3H2500

E3V250 0

E3N2500

E3S250 0

E3H3200

E3S320 0

E3H3200

E3S320 0

E3V3200

E3H3200

E3V3200

E3N3200

E3S320 0

E4H4000

E4S400 0

E4V4000

E4H4000

E4V4000

E4S400 0
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[kVA] [%] [A] [A] [kA] [kA] 32 A 63 A 125 A 160 A 250 A 400 A

1 x 63

2 x 63

1 x 100

2 x 100

1 x 125

2 x 125

1 x 160

2 x 160

1 x 200

2 x 200

1 x 250

2 x 250

1 x 315

2 x 315

1 x 400

2 x 400

1 x 500

2 x 500

1 x 630

2 x 630

3 x 630

1 x 800

2 x 800

3 x 800

1 x 1000

2 x 1000

3 x 1000

1 x 1250

2 x 1250

3 x 1250

1 x 1600

2 x 1600

3 x 1600

1 x 2000

2 x 2000

3 x 2000

1 x 2500

1 x 3125

4

4

4

4

4

4

4

4

4

4

5

5

5

6.25

6.25

6.25

6.25

53

53

84

84

105

105

134

134

167

167

209

209

264

264

335

335

418

418

527

527

527

669

669

669

837

837

837

1046

1046

1046

1339

1339

1339

1673

1673

1673

2092

2615

53

105

84

167

105

209

134

268

167

335

209

418

264

527

335

669

418

837

527

1054

1581

669

1339

2008

837

1673

2510

1046

2092

3138

1339

2678

4016

1673

3347

5020

2092

2615

1.3

1.3

2.1

2.1

2.6

2.6

3.3

3.3

4.2

4.1

5.2

5.1

6.5

6.5

8.3

8.2

10.3

10.1

12.9

12.6

24.8

13.1

12.8

25.2

16.3

15.9

31.0

20.2

19.6

38.0

20.7

20.1

38.9

25.7

24.7

47.5

31.8

39.2

T1B *

T1B *

T1B *

 T1B *

T1B *

 T1B *

 T1C *

 T1C *

T3N250*

T3N250*

T3S250*

T3S250*

T4N320

T4N320

T5N400

T5N400

T5N630

T5N630

T5N630

T5N630

T5S630

T6N800

T6N800

T6L800

T7S1000/X1B1000**

T7S1000/X1B1000**

T7H1000/X1B1000**

T7S1250/X1B1250**

T7S1250/X1B1250**

T7H1250/X1B1250**

T7S1600/X1B1600**

T7S1600/X1B1600**

T7H1600/X1B1600**

E2B2000

E2B2000

E2N2000

E3N2500

E3N3200

63

63

100

100

125

125

160

160

200

200

250

250

320

320

400

400

630

630

630

630

630

800

800

800

1000

1000

1000

1250

1250

1250

1600

1600

1600

2000

2000

2000

2500

3200

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.82

0.82

0.84

0.84

0.66

0.66

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.84

0.82

1.3

2.6

2.1

4.2

2.6

5.2

3.3

6.6

4.2

8.3

5.2

10.3

6.5

12.9

8.3

16.3

10.3

20.2

12.9

25.3

37.2

13.1

25.7

37.7

16.3

31.8

46.5

20.2

39.2

57.1

20.7

40.1

58.3

25.7

49.3

71.2

31.8

39.2

T1B160

T1N160

T2L160

T1N160

T4N250

T2S160

T4N250

T2L160

T4N250

T4N250

T4S250

T4N250

T4H250

T4H250

T4N250

T4H250

T4H250

T4N250

T4H250

T4L250

T4S250

T4H250

T4L250

T4S250

T4L250

T4L250

T4H250

T4L250

T4V250

T4H250

T4H250

T4N250

T4N250

T4N250

T4N250

T4N250

T4N250

T4S250

T4N250

T4H250

T4H250

T4N250

T4H250

T4H250

T4N250

T4H250

T4L250

T4S250

T4H250

T4L250

T4S250

T4L250

T4L250

T4H250

T4L250

T4V250

T4H250

T4H250

T5N400

T5N400

T5S400

T5N400

T5H400

T5H400

T5N400

T5H400

T5H400

T5N400

T5H400

T5L400

T5S400

T5H400

T5L400

T5S400

T5L400

T5L400

T5H400

T5L400

T5V400

T5H400

T5H400

T1B160

T1B160

T1B160

T1C160

T1N160

T2S160

T1N160

���ÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
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�̄ ¶Ç¯Ç´µ³¯´§²¬´Ç¹µ±Ç´§Ç¶·¬±Á¸©§¾§Ç´§Ç®§¼·§´©§À§¹§Ç²¯´¯Æ

T7H1000/X1B1000

T7H1000/X1N1000

T7H1000/X1B1000

T7L1000/X1N1000

T7H1000/X1B1000

T7V1000/E2S1000

T7S1000/X1B1000

T7H1000/X1B1000

T7V1000/X1B1000

T7S1000/E2S1000

T7L1000/X1N1000

T7H1000/X1B1000

T7H1000/X1B1000

630 A 800 A 1000 A 1250 A 1600 A 2000 A 2500 A 3200 A 4000 A

T5S630

T5H630

T5H630

T5H630

T5H630

T5N630

T5H630

T5L630

T5S630

T5H630

T5L630

T5S630

T5L630

T5L630

T5H630

T5L630

T5V630

T5H630

T5H630

T7H800/X1B800

T6L800/X1B800

T7H800/X1N800

T7H800/X1B800

T7L800/X1N80 0

T6S800/X1B800

T7H800/X1B800

T7V800/E2S800

T6S800/X1B800

T7H800/X1B800

T7V800/E2S800

T6L800/X1N80 0

T7L800/X1N80 0

T7H800/X1B800

T7H800/X1B800

T7H1250/X1N1250

T7H1250/X1B1250

T7L1250/X1N125 0

T7H1250/X1B1250

T7V1250/ES21250

T7H1250/X1B1250

T7V1250/ES21250

T7S1250/X1N125 0

T7L1250/X1N125 0

E3S1250

T7H1250/X1B1250

T7H1250/X1B1250

T7H1600/X1N1600

T7L1600/X1N1600

T7H1600/X1N1600

E2S1600

T7H1600/X1B1600

E2S1600

T7L1600/X1N1600

E3S1600

T7H1600/X1B1600

T7H1600/X1B1600

E2N2000

E2S2000

E2B2000

E2S2000

E2N2000

E3S2000

E2B2000

E3N2500

E3N2500

E3S250 0

E3N3200

E3S3200 E4S400 0E3S1000

T7H1250/X1B1250

�3$#������&����
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«§«¬´§Ç¸§³µÇ¶µÇµ¹´µ¿¬´¯¬Ç´§Ç¹µ±§Ç©Ç¶·¯²µ­¬´¯¬¹µÇ¯Ç©¬·µÆ¹´¯ÆÇ¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�Ç�§Ç¶·§©¯²´¯ÆÇ¯®¨µ·Ç
¹·Æ¨©§Ç«§Ç¸¬Ç©®¬³§¹Ç¶µ«Ç©´¯³§´¯¬Ç¸ÁÀµÇ¹§±§Ç¯Ç«·ºª¯Ç»§±¹µ· �̄Ç±§¹µÇ¸¬²¬±¹¯©´µ¸¹�Ç±§¸±§«¯·§´¬�Ç«§²¯Ç«§Ç¸¬Ç
¯®¶µ²®©§¹Ç¹µ±µµª·§´¯¾§©§À¯Ç¶·¬±Á¸©§¾¯Ç¯Ç¹�´�Ç�§¹µ©§Ç¬Çµ¹Ç¸ÁÀ¬¸¹©¬´µÇ®´§¾¬´¯¬Ç¯´­¬´¬·¯¹¬
¶·µ¬±¹§´¹¯Ç
«§Ç¯®©Á·¿©§¹Ç¶·¬½¯®´¯Ç¶·µ©¬·±¯�

�·Æ¨©§Ç«§Ç¸¬Çµ¹¨¬²¬­¯Ç¸ÁÀµÇ¹§±§�Ç¾¬Ç«§«¬´¯¹¬Ç¹µ±µ©¬Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç¸§Çµ¶·¬«¬²¬´¯Ç©Á®Çµ¸´µ©§Ç´§Ç
¼¯¶µ¹¬®§¹§�Ç ¾¬Ç ³µÀ´µ¸¹¹§Ç ´§Ç ³·¬­§¹§Ç µ¹Ç ¸¹·§´§Ç ´§Ç ®§¼·§´©§´¬¹µÇ ¬Ç ���Ç �6��Ç ¨¬®Ç «§Ç ¸¬Ç µ¹¾¯¹§¹Ç
¯³¶¬«§´¸¯¹¬Ç´§Ç¸Á¨¯·§¹¬²´¯¹¬Ç¿¯´¯Ç¯²¯Ç©·Á®±¯¹¬Ç±Á³Ç¶·¬±Á¸©§¾¯¹¬�

�·¯³¬·�
�·Æ¨©§Ç «§Ç ¸¬Ç µ·§®³¬·Æ¹Ç ¶·¬±Á¸©§¾¯¹¬Ç ��������Ç µ¹Ç ¸¹·§´§Ç ��Ç ´§Ç ¹·¯Ç ¹·§´¸»µ·³§¹µ·§Ç ���Ç K6!�ÇÇÇÇÇÇÇÇÇ

������ÇK6Ç¸ÇUK�Ç�Ç��Ç¯Ç¶·¬±Á¸©§¾¯Ç´§Ç¯®¼µ«ÆÀ§¹§Ç®§¼·§´©§À§Ç²¯´¯ÆÇ���������Ç¸Áµ¹©¬¹´µÇ��
���
���Ç��

�3$#������&����

A1 A2 A3

B1 B2 B3

63 A 400 A 800 A
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�·¬±Á¸©§¾¯Ç´¯©µÇ�Ç�¸¹·§´§Ç��Ç´§Ç¹·§´¸»µ·³§¹µ·§	
dÇ )RÇ ����Ç �	Ç 
Ç ¬Ç ¹µ±Á¹Ç ´§Ç ¹·§´¸»µ·³§¹µ·§�Ç ±µ°¹µÇ ¶·µ¹¯¾§Ç ¶·¬®Ç ¶·¬±Á¸©§¾§Ç ®§À¯¹§©§ÀÇ

¹·§´¸»µ·³§¹µ·§�
dÇÇÇ)BÇ�����Ç�	Ç
Ç¬Ç³§±¸¯³§²´¯ÆÇ¹µ±Ç´§Ç¿¯´§¹§�Ç±µ°¹µÇ¹·§´¸»µ·³§¹µ·¯¹¬Ç³µª§¹Ç«§Ç®§¼·§´Æ¹�
dÇÇÇ)KÇ�����ÇK!	Ç
Ç¬Ç¸¹µ°´µ¸¹¹§Ç´§Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç´§Ç®§¼·§´©§À§¹§Ç²¯´¯ÆÇ´§Ç¹·§´¸»µ·³§¹µ·§�Ç

±µÆ¹µÇ¹·Æ¨©§Ç«§Ç¸¬Ç©®¬³¬Ç¶·¬«©¯«Ç¶·¯Ç¯®¨µ·Ç´§Ç¯®±²Å¾©§¹¬²´§Ç¸¶µ¸µ¨¸µ¹Ç´§Ç©¸¬±¯Ç¬«¯´Çµ¹Ç¶·¬±Á¸©§¾¯¹¬�
dÇÇÇ4�3����Ç¯²¯Ç8�.����Ç¬Ç¹¯¶§ÇÇ´§Ç¶·¬±Á¸©§¾§Ç´§Ç¹·§´¸»µ·³§¹µ·§�
dÇÇÇ)NÇ�����Ç!	Ç¬Ç´µ³¯´§²´¯Æ¹Ç¹µ±Ç´§Ç¶·¬±Á¸©§¾§Ç´§Ç¹·§´¸»µ·³§¹µ·§Ç�¬²¬±¹·µ´¬´Ç®§À¯¹¬´Ç¨²µ±�Ç¯®¨·§´Ç

µ¹Ç¶µ¹·¬¨¯¹¬²Æ	�
dÇ Ç�¯´¯³§²´§¹§Ç ¸¹µ°´µ¸¹Ç����Ç ¶µ±§®©§Ç³¯´¯³§²´§¹§Ç ´§¸¹·µ°±§Ç ´§Ç ,Ç»º´±½¯Æ¹§Ç ´§Ç ¬²¬±¹·µ´´¯¹¬Ç

®§À¯¹´¯Ç¨²µ±µ©¬Ç®§Ç¶·¬±Á¸©§¾¯Ç4�3����Ç¯Ç8�.�����

�·¬±Á¸©§¾¯Ç´¯©µÇ�Ç�¯®¼µ«ÆÀ§Ç®§¼·§´©§À§Ç²¯´¯Æ	
dÇ Ç )KÇ �����Ç K!	Ç ¬Ç ¸¹µ°´µ¸¹¹§Ç ´§Ç ¹µ±§Ç ´§Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬Ç ´§Ç ¿¯´§¹§�Ç ¶µ²º¾¬´§Ç µ¹Ç Ç ¹·¯¹¬Ç

¹·§´¸»µ·³§¹µ·§�
dÇÇ�§Ç��Ç��Ç©¯­¹¬Ç¶·¬±Á¸©§¾Ç"�Ç4MAXÇ4�(����
dÇÇ�§Ç���Ç��Ç©¯­¹¬Ç¶·¬±Á¸©§¾Ç"�Ç4MAXÇ4�(����
dÇÇ�§Ç���Ç��Ç©¯­¹¬Ç¶·¬±Á¸©§¾Ç"�Ç4MAXÇ4�(���Ç¯²¯Ç%MAXÇ8�.����
�·¯Ç ´§¶·§©¬´¯ÆÇ ¯®¨µ·Ç ´¬Ç ¸¬Ç ©®¬³§¹Ç ¶·¬«©¯«Ç ¯®¯¸±©§´¯Æ¹§Ç ®§Ç ¸¬²¬±¹¯©´µ¸¹Ç �Ç ±§¸±§«¯·§´¬�Ç �¯­¹¬Ç

¸Áµ¹©¬¹´¯¹¬Çª²§©¯Ç®§Çµ¹«¬²´¯¹¬Ç¸²º¾§¯�
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�¸²¬«µ©§¹¬²´µÇ ¬«´§Ç ¾§¸¹Ç µ¹Ç ¬²¬±¹·¯¾¬¸±§¹§Ç ¬´¬·ª¯ÆÇ ¸¬Ç¹·§´¸»µ·³¯·§´§Ç ©Ç «·ºªÇ ©¯«Ç ¬´¬·ª¯Æ�Ç µ¨¯±´µ©¬´µÇÇÇÇÇÇÇÇÇÇÇ
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Ç ·¬§±¹¯©´§¹§Ç ±µ³¶µ´¬´¹§Ç )1�Ç ¯®µ¸¹§©§À§Ç ´§Ç ��µÇ µ¹Ç ´§¶·¬­¬´¯¬¹µ�Ç ¸¬Ç ¯®¶µ²®©§Ç ®§Ç ª¬´¬·¯·§´¬Ç ´§ÇÇ
¬²¬±¹·¯¾¬¸±µÇ¯²¯Ç³§ª´¯¹´µÇ¶µ²¬Ç´¬µ¨¼µ«¯³µÇ®§Ç¶·¬µ¨·§®º©§´¬Ç´§Ç¬´¬·ª¯Æ¹§�Ç�¬®Ç´¬ªµÇ´¬Ç¨¯Ç¯³§²µÇ¬´¬·ª¯¬´Ç
¶µ¹µ±�Ç ±§±¹µÇ ¬Ç ¶·¯Ç ³§ª´¯¹µ¶·µ©µ«§Ç ´§Ç ¹·§´¸»µ·³§¹µ·§Ç Ç ¯²¯Ç ©Á©Ç ©Á®«º¿´§¹§Ç ³¬­«¯´§Ç ´§Ç
¬²¬±¹·µ«©¯ª§¹¬²¯¹¬�
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µ¨À¯ÆÇ ¸²º¾§°Ç ¶·¯Ç ´§²¯¾¯¬¹µÇ ´§Ç µ³¯¾´µ
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§±¹¯©´§¹§Ç±µ³¶µ´¬´¹§Ç)2�
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¶·¯©¯«´§¹§Ç³µÀ´µ¸¹Ç3�
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�µ²º¾§©§Ç¸¬�

�µ¬»¯½¯¬´¹Á¹Ç´§Ç·¬§±¹¯©´µ¸¹Ç�TANφ	Ç¬Ç¸Áµ¹´µ¿¬´¯¬¹µÇ³¬­«ºÇ·¬§±¹¯©´§¹§Ç³µÀ´µ¸¹Ç¯Ç§±¹¯©´§¹§Ç
³µÀ´µ¸¹�
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±µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§Ç«§Ç¸¬Ç©±²Å¾©§Ç±Á³Ç«©¯ª§¹¬²ÆÇ¸§³µÇ«µ±§¹µÇ¹µ°Ç·§¨µ¹¯Ç¯Ç«§Ç¸¬Ç¯®±²Å¾©§Ç
¶·¬«¯Ç¶·¬±Á¸©§´¬¹µÇ´§Ç®§¼·§´©§´¬¹µÇ´§Ç«©¯ª§¹¬²Æ�

�§¹µÇµ¨ÀµÇ¶·§©¯²µÇ¸¬Ç¶·¬¶µ·Á¾©§Ç®§Ç«©¯ª§¹¬²Ç¸Ç³µÀ´µ¸¹Ç0RÇ«§Ç¸¬Ç¯®¶µ²®©§Ç±µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç
³µÀ´µ¸¹¹§Ç¸Ç·¬§±¹¯©´§Ç³µÀ´µ¸¹Ç1CÇ¶µ«Ç���Çµ¹Ç·¬§±¹¯©´§¹§Ç³µÀ´µ¸¹Ç1��Ç¯®·§®¼µ«¬´§Çµ¹Ç«©¯ª§¹¬²Ç¨¬®Ç
¹µ©§·Ç¶·¯Ç´µ³¯´§²´µÇ´§¶·¬­¬´¯¬Ç5RÇ®§Ç«§Ç¸¬Ç¯®¨¬ª´¬Ç¯®¶·¬©§·©§ÀÇ»§±¹µ·Ç´§Ç³µÀ´µ¸¹¹§�

�¹¾¯¹§°± �̄Ç¾¬Ç¶·¯Çº¸²µ©¯ÆÇ¨¬®Ç¹µ©§·Ç¯®·§®¼µ«©§´¯Æ¹Ç¹µ±Ç)�Ç;!=Ç¬Ç¾¯¸¹µÇ·¬§±¹¯©¬ �́Ç¶µ²º¾§©§³¬�

�µ±Á¹Ç)�Çµ¨¯±´µ©¬´µÇ¸¬Ç´§³¯·§Çµ¹Ç«µ±º³¬´¹§½¯Æ¹§�Ç¶·¬«µ¸¹§©¬´§Çµ¹Ç¶·µ¯®©µ«¯¹¬²ÆÇ´§Ç«©¯ª§¹¬²Æ�
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M c M c M c

�¹§·¹¬·

�¼¬³§Ç� �¼¬³§Ç� �¼¬³§Ç�

�¹§·¹¬·

�¹§·¹¬·

Qc = 0.9 . Qo = 0.9 .                        [kvar]            (6)
1000

Á5". Ur . Io
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�ÇÇ�µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§

�Ç�§¨²¯½§Ç�Ç̧ §Ç¶µ±§®§´¯Ç̧ ¹µ°´µ¸¹¯¹¬Ḉ §Ç·¬§±¹¯©´§¹§Ç³µÀ´µ¸¹Ç®§Ç±µ·¬±½¯ÆḈ §Ç»§±¹µ·§Ḉ §Ç³µÀ´µ¸¹¹§Ç
´§Ç´Æ±µ¯Ç«©¯ª§¹¬²¯Ç���Ç©Ç®§©¯¸¯³µ¸¹Çµ¹Ç³µÀ´µ¸¹¹§Ç¯Ç¨·µÆÇ´§Ç¶µ²Å¸¯¹¬�

�§¨²¯½§Ç��Ç�¬§±¹¯©´§Ç³µÀ´µ¸¹Ç®§Ç±µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§Ç«©¯ª§¹¬²¯

Pr

[kW] [kvar]

Qc

�·¬«¯Ç±µ·¬±½¯Æ¹§
´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§

�²¬«Ç±µ·¬±½¯Æ¹§
´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§

equlr equl2Ir [A] I2 [A]

���Ç6Ç�Ç��Ç(ZÇ�Ç�Ç¶µ²Å¸§Ç�Ç����Çµ¨��³¯´�

���Ç6Ç�Ç��Ç(ZÇ�Ç�Ç¶µ²Å¸§Ç�Ç����Çµ¨��³¯´�

 7.5                   2.5                0.89                      13.9               0.98                     12.7
  11                   2.5                0.88                        20                0.95                     18.6
  15                    5                   0.9                       26.5               0.98                     24.2
18.5                   5                  0.91                        32                0.98                     29.7
  22                    5                  0.89                      38.5               0.96                     35.8
  30                   10                 0.88                        53                0.97                     47.9
  37                   10                 0.89                        64                0.97                     58.8
  45                 12.5                0.88                        79                0.96                     72.2
  55             15     0.89       95             0.97                     87.3
  75            15     0.88       131             0.94           122.2
  90             15       0.9       152             0.95           143.9
110             20     0.86       194             0.92           181.0
132             30     0.88            228             0.95           210.9
160             30     0.89       269             0.95           252.2
200             30     0.9       334             0.95          317.5
250             40    0.92      410             0.96           391.0
315             50     0.92      510            0.96           486.3

 7.5            2.5     0.86       14.2             0.96           12.7
  11              5     0.81            21.5             0.96            18.2
  15             5     0.84      28.5            0.95           25.3
18.5            7.5     0.84       35             0.96            30.5
  22             10     0.83        41             0.97           35.1
  30             15    0.83        56            0.98           47.5
  37            15    0.84        68            0.97           59.1
  45             20    0.83        83            0.97           71.1
  55             20    0.86        98            0.97           86.9
  75             20    0.86       135            0.95          122.8
  90             20    0.87       158            0.94          145.9
110             30    0.87       192            0.96          174.8
132             40    0.87       232            0.96          209.6
160             40    0.86       282            0.94          257.4
200             50    0.86       351            0.94          320.2
250             50    0.87       430            0.94          399.4
315             60    0.87       545            0.93          507.9
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�·¯³¬·
�§Ç¹·¯»§®¬´Ç §¸¯´¼·µ´¬´Ç «©¯ª§¹¬²�Ç ���Ç K7Ç ����Ç6Ç eÇ ��Ç(ZÇ eÇ �Ç ¶µ²Å¸§	�Ç ¶·¬«²µ­¬´§¹§Ç©Ç¹§¨²¯½§¹§Ç

±µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§Ç¬Ç��ÇKVAR�

�´«¯©¯«º§²´§Ç±µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§Ç®§Ç¹·¯»§®´¯Ç¹·§´¸»µ·³§¹µ·¯
�·§´¸»µ·³§¹µ·¯¹¬Ç ¸§Ç ¬²¬±¹·¯¾¬¸±¯Ç º¸¹·µ°¸¹©§Ç µ¹Ç µ¸µ¨¬´§Ç ©§­´µ¸¹�Ç ±µ¯¹µÇ ¶µ·§«¯Ç ¸¯¸¹¬³´¯¹¬Ç

¯®¯¸±©§´¯ÆÇ¾¬¸¹µÇ¹·Æ¨©§Ç«§Ç·§¨µ¹Æ¹Ç´¬¶·¬±Á¸´§¹µ�
�·¬¶µ·Á¾¯¹¬²´µÇ¬Çµ¸µ¨¬´µÇ©Ç¯´¸¹§²§½¯ �̄Ç¸Á¸¹§©¬´¯Çµ¹Ç´Æ±µ²±µÇ¹·§´¸»µ·³§¹µ·´¯Ç¶µ«¸¹§´½¯ �̄Ç«§Ç¸¬Ç

¯®©Á·¿©§Ç±µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§Ç«¯·¬±¹´µÇ´§Ç¹·§´¸»µ·³§¹µ·§�
�µÇ ¶·¯´½¯¶Ç «µ¨§©¬´§¹§Ç³µÀ´µ¸¹Ç ®§Ç ±µ·¬±½¯ÆÇ ´§Ç »§±¹µ·§Ç ´§Ç³µÀ´µ¸¹¹§Ç1CÇ ´§Ç¹·§´¸»µ·³§¹µ·Ç ¸Ç

´µ³¯´§²´§Ç ³µÀ´µ¸¹Ç 3RÇ ;K6!=Ç ´¬Ç ¨¯©§Ç «§Ç ¶·¬©¯¿§©§Ç ·¬§±¹¯©´§¹§Ç ³µÀ´µ¸¹�Ç ´¬µ¨¼µ«¯³§Ç ¶·¯Ç º¸²µ©¯ÆÇ ´§Ç
³¯´¯³§²¬´Ç·¬»¬·¬´¹¬´Ç¹µ©§·�

�®¶µ²®©§°±¯Ç ¸¹µ°´µ¸¹¯¹¬Ç µ¹Ç ¬¹¯±¬¹¯¹¬Ç ¸Ç ´µ³¯´§²´¯¹¬Ç «§´´¯Ç ´§Ç¹·§´¸»µ·³§¹µ·§�Ç ¶·µ½¬´¹´§¹§Ç
¸¹µ°´µ¸¹Ḉ §Ç¹µ±§Ç̈ ¬®Ç¹µ©§·Ç)���Ç¶·µ½¬´¹´§¹§Ç̧ ¹µ°´µ¸¹Ḉ §Ḉ §¶·¬­¬´¯¬¹µḈ §Ç±Á¸µÇ̧ Á¬«¯´¬´¯¬Ç5K��Ç®§ªº¨¯¹¬Ç
©Ç­¬²Æ®µ¹µÇ0FEÇ¯Ç®§ªº¨¯¹¬Ç©Ç³¬«¹§Ç0CUÇ;K7=�Ç´¬µ¨¼µ«¯³§¹§Ç³µÀ´µ¸¹Ç®§Ç±µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§Ç
¬Ç¶·¯¨²¯®¯¹¬²´µ�

±Á«¬¹µÇ +,Ç ¬Ç ±µ¬»¯½¯¬´¹Á¹Ç ´§Ç ´§¹µ©§·©§´¬�Ç «¬»¯´¯·§´Ç ±§¹µÇ µ¹´µ¿¬´¯¬¹µÇ ³¬­«ºÇ ³¯´¯³§²´¯ÆÇ
·¬»¬·¬´¹¬´Ç¹µ©§·Ç¯Ç´µ³¯´§²´§¹§Ç³µÀ´µ¸¹Ç´§Ç¹·§´¸»µ·³§¹µ·§�

�·¯³¬·
�¬µ¨¼µ«¯³§Ç¬Ç±µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§Ç´§Ç³§¸²¬´Ç·§®¶·¬«¬²¯¹¬²¬´Ç¹·§´¸»µ·³§¹µ·Ç���ÇK6!Ç

®§¼·§´©§ÀÇ¹µ©§·�Ç±µ°¹µÇ¬Ç¶µ
³§²±µÇµ¹Ç���Çµ¹Ç´µ³¯´§²´§¹§Ç³ºÇ³µÀ´µ¸¹�
�¹Ç¹§¨¬²±§¹§Ç¸Ç´µ³¯´§²´¯Ç«§´´¯Ç´§Ç¹·§´¸»µ·³§¹µ·§�
)��Ç�Ç����
5K�Ç�Ç��
0CUÇ�Ç���ÇK7
0FEÇ�Ç���ÇK7
�µÀ´µ¸¹¹§Ç ®§Ç ±µ·¬±½¯ÆÇ ´§Ç »§±¹µ·§Ç ´§Ç ³µÀ´µ¸¹¹§Ç ´§Ç ±µ´«¬´®§¹µ·´§¹§Ç ¨§¹¬·¯ÆÇ ¸©Á·®§´§Ç ±Á³Ç

¹·§´¸»µ·³§¹µ·§ÇÇ¬�

«µ±§¹µ�Ç¯®¶µ²®©§°±¯Çµ¶·µ¸¹¬´§¹§Ç»µ·³º²§Ç·¬®º²¹§¹Á¹Ç¬�

Qc =             . Sr   - Pfe
2  + KL

2 .            . Sr    - Pcu
2""Ã""""""""""". Sr  + KL

2 .          . Sr       [kvar]   (7)
100

Io%

100

Uk%

100

Io%Á( )  
2

Á( )  ( )  100

Uk%( )  
2

Qc =             . Sr   - Pfe
2  + KL

2 .            . Sr    - Pcu
2=             . 630  1.22+ 0.62 .             . 630  - 8.92 = 19.8   kvar

100

Io%

100

Uk%

100

1.8%Á( )  
2

Á Á Á( )  ( )  100

4%( )  
2 2 2

Qc =           . Sr   + KL
2 .          . Sr   =           . 630  + 0.62 .          . 630  = 20.4   kvar

100

Io%

100

Uk%

100

1.8%( )  ( )  ( )  100

4%( )  
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�ÇÇ�µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§

�Ç�§¨²¯½§Ç�Ç¬Ç¶µ±§®§´§Ç·¬§±¹¯©´§¹§Ç³µÀ´µ¸¹Ç´§Ç±µ´«¬´®§¹µ·´§Ç¨§¹¬·¯ÆÇ1Cl;KVAR=�Ç±µÆ¹µÇ¹·Æ¨©§Ç«§Ç¸¬Ç
¸©Á·­¬Ç ±Á³Ç ©¹µ·¯¾´§¹§Ç ´§³µ¹±§Ç ´§Ç ¹·§´¸»µ·³§¹µ·Ç ���Ç ©Ç ¸Áµ¹©¬¹¸¹©¯¬Ç ¸Ç ·§®²¯¾´¯¹¬Ç ³¯´¯³§²´¯Ç
¶·¬«©¯­«§´¯Ç´¯©§Ç´§Ç¹µ©§·§�

�§¨²¯½§Ç��Ç�¬§±¹¯©´§Ç³µÀ´µ¸¹Ç®§Ç±µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§Ç®§Ç¹·§´¸»µ·³§¹µ·¯Ç���

�·¯³¬·
�§Ç³§¸²¬´Ç·§®¶·¬«¬²¯¹¬²¬´Ç¹·§´¸»µ·³§¹µ·Ç���ÇK6!Ç¸Ç±µ¬»¯½¯¬´¹Ç´§Ç´§¹µ©§·©§´¬Ç����Ç´¬µ¨¼µ«¯³§¹§Ç

³µÀ´µ¸¹Ç®§Ç±µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§¹§Ç¬Ç��ÇKVAR�

Sr

[kVA]

Pfe

[kW]

Pcu

[kW] 0        0.25     0.5      0.75      1[%]

uk%

[%]

I0%

�§¸²¬´Ç·§®¶·¬«¬²¯¹¬²¬´Ç¹·§´¸»µ·³§¹µ·Ç�·�Ç
Ç��

�§®¶·¬«¬²¯¹¬²¬´Ç¹·§´¸»µ·³§¹µ·Ç®§²Æ¹Ç¸Á¸Ç¸³µ²§Ç�·�Ç
Ç��

  50       4       2.9      0.25        1.35          1.4       1.5        1.8       2.3       2.9
 100       4       2.5      0.35        2.30          2.5       2.7        3.3       4.3       5.7
 160       4       2.3      0.48        3.20          3.6        4           5         6.8       9.2
 200       4       2.2        0.55        3.80          4.4       4.8        6.1       8.3       11
 250       4       2.1       0.61        4.50          5.2       5.8        7.4       10        14
 315             4        2      0.72        5.40          6.3        7          9.1       13        18
 400       4       1.9      0.85        6.50          7.6       8.5        11        16        22
 500       4       1.9      1.00        7.40          9.4        11        14        20        28
 630       4       1.8      1.20        8.90           11        13        17        25        35
 800       6       1.7      1.45      10.60           14        16        25        40        60
1000       6       1.6      1.75      13.00           16        20        31        49        74
1250       6       1.6      2.10      16.00           20        24        38        61        93
1600       6       1.5      2.80      18.00           24        30        47        77       118
2000       6       1.2      3.20      21.50           24        31        53        90       142
2500       6       1.1       3.70      24.00           27        37        64       111       175
3150       7       1.1       4.00      33.00           34        48        89       157      252
4000       7       1.4       4.80      38.00           56        73       125      212      333

 100       6       2.3       0.50         1.70         2.2       2.6        3.7       5.5        8
 160       6        2       0.65         2.40         3.1       3.7        5.5       8.4       12
 200       6       1.9       0.85         2.90         3.7       4.4        6.6       10        15
 250       6       1.8       0.95         3.30         4.4       5.3        8.1       13        19
 315       6       1.7       1.05         4.20         5.3       6.4        9.9       16        24
 400       6       1.5       1.20         4.80         5.9       7.3        12        19        29
 500       6       1.4       1.45         5.80         6.8       8.7        14        23        36
 630       6       1.3       1.60         7.00          8         10         17        29        45
 800       6       1.1       1.94         8.20         8.6       12         20        35        56
1000       6        1       2.25         9.80         9.7       13         25        43        69
1250       6       0.9       3.30        13.00         11       15         29        52        85
1600       6       0.9       4.00        14.50         14       20         38        67      109
2000       6       0.8       4.60        15.50         15       23         45        82      134
2500       6       0.7       5.20        17.50         17       26         54       101     166
3150       8       0.6       6.00        19.00         18       34         81       159     269
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�µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§Ç®§Çª·º¶¯

�´¬©´¯Æ¹Ç¶·µ»¯²Ç´§Ç´§¹µ©§·©§´¬Ç¬Çµ¹Çµ¸µ¨¬´§Ç©§­´µ¸¹Ç®§Ç¯®¨µ·§Ç´§Ç´§°
¶µ«¼µ«ÆÀ¯ÆÇ´§¾¯´Ç®§Ç±µ·¬±½¯ÆÇ
´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§�

�Ç ¯´¸¹§²§½¯ �̄Ç ©Ç ±µ¯¹µÇ ´¬Ç ©¸¯¾±¯Ç ¹µ©§·¯Ç »º´±½¯µ´¯·§¹Ç ¬«´µ©·¬³¬´´µÇ ¯²¯Ç ¸§³µÇ ´Æ±µ¯Ç ¹µ©§·¯Ç ¸¬Ç
©±²Å¾©§¹Ç®§Ç¶µ´Æ±µ²±µÇ¾§¸§Ç«´¬©´µ�Ç·¬¿¬´¯¬¹µÇ®§Ç̄ ®¶µ²®©§´¬Ḉ §Ç̄ ´«¯©¯«º§²´§Ç̧ ¯¸¹¬³§Ç®§Ç±µ·¬±½¯ÆḈ §Ç»§±¹µ·§Ç
´§Ç³µÀ´µ¸¹¹§Ç ¸¬Ç µ±§®©§Ç ´¬¶µ«¼µ«ÆÀ§�Ç¹Á°Ç ±§¹µÇ³´µªµÇ µ¹Ç ¯´¸¹§²¯·§´¯¹¬Ç ±µ´«¬´®§¹µ·¯Ç ¨¯¼§Ç³µª²¯Ç «§Ç
¸¹µÆ¹Ç´¬¯®¶µ²®©§´¯Ç®§Ç«Á²ª¯Ç¶¬·¯µ«¯Çµ¹Ç©·¬³¬�
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±µ´¸º³¯·§´¬Ç ´§Ç ³µÀ´µ¸¹Ç µ¹Ç¹µ©§·¯¹¬Ç ·§¨µ¹¬À¯Ç ¬«´µ©·¬³¬´´µÇ ¬Ç ´¯¸±µ�Ç ¯®¶µ²®©§´¬¹µÇ ´§Ç ¯´«¯©¯«º§²´§Ç
¸¯¸¹¬³§Ç®§Ç±µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§Ç´§Ç¯´¸¹§²§½¯Æ¹§Çµ¸¯ªº·Æ©§Ç®§¨¬²¬­¯¹¬²´µÇ´§³§²Æ©§´¬Ç´§Ç
µ¨À§¹§Ç³µÀ´µ¸¹Ç´§Ç±µ´«¬´®§¹µ·¯¹¬�

�3$#������&����

�·º¶§Çµ¹Ç¹µ©§· �̄Ç´§Ç±µ¯¹µÇ¹·Æ¨©§
«§Ç¸¬Ç±µ·¯ª¯·§Ç»§±¹µ·Á¹Ç´§Ç³µÀ´µ¸¹¹§

�3$#������&����

C

�§¼·§´©§À¯Ç²¯´¯¯Ç��

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ���



�ÇÇ�µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§

�¬´¹·§²¯®¯·§´§¹§Ç±µ·¬±½¯ÆḈ §Ç»§±¹µ·§Ḉ §Ç³µÀ´µ¸¹¹§Çµ¨¯±´µ©¬´µÇ̄ ®¶µ²®©§Ç§©¹µ³§¹¯¾´¯Çº¸¹·µ°¸¹©§Ç
¸Ç±µ´«¬´®§¹µ·´¯Ç¨§¹¬·¯ �̄Ç·§®«¬²¬´¯Ç´§Ç´Æ±µ²±µÇ¸¹Á¶§²§�Ç«¯·¬±¹´µÇ¯´¸¹§²¯·§´¯Ç©Çª²§©´µ¹µÇ·§®¶·¬«¬²¯¹¬²´µÇ
º¸¹·µ°¸¹©µ�Ç ¯®¶µ²®©§´¬¹µÇ ´§Ç ´¬¶·¬±Á¸´§¹µÇ ©±²Å¾¬´§Ç ±µ´«¬´®§¹µ·´§Ç ¨§¹¬·¯ÆÇ ¬Ç ©Á®³µ­´µÇ ¸§³µ�Ç §±µÇ
¯®·§®¼µ«©§´¬¹µÇ´§Ç·¬§±¹¯©´§Ç¬´¬·ª¯ÆÇ¬Ç·§©´µ³¬·´µÇ¶·¬®Ç«¬´Æ�Ç

�¸´µ©´¯Æ¹Ç ´¬«µ¸¹§¹Á±Ç ´§Ç ½¬´¹·§²¯®¯·§´§¹§Ç ±µ·¬±½¯ÆÇ ´§Ç »§±¹µ·§Ç ´§Ç ³µÀ´µ¸¹¹§Ç ¬�Ç ¾¬Ç
·§®¶·¬«¬²¯¹¬²´¯¹¬Ç²¯´¯¯Ç´§Ç¯´¸¹§²§½¯Æ¹§Ç¸²¬«Çº¸¹·µ°¸¹©µ¹µÇ®§Ç±µ·¬±½¯Æ�Ç¹·Æ¨©§Ç«§Ç¨Á«§¹Çµ·§®³¬·¬´¯Ç¶·¯Ç
µ¹¾¯¹§´¬Ç´§Ç¶Á²´§¹§Ç·¬§±¹¯©´§Ç³µÀ´µ¸¹Ç´¬µ¨¼µ«¯³§Ç®§Ç¹µ©§·¯¹¬�

���Ç�·¬±Á¸©§¾¯Ç®§Ç®§À¯¹§Ç¯Ç¶·¬©±²Å¾©§´¬Ç´§Ç±µ´«¬´®§¹µ·´¯Ç¨§¹¬·¯¯

�·¬±Á¸©§¾¯¹¬Ç®§Ç®§À¯¹§Ç¯Ç¶·¬©±²Å¾©§´¬Ç´§Ç±µ´«¬´®§¹µ·´¯¹¬Ç¨§¹¬·¯¯Ç®§Ç��Ç¹·Æ¨©§�
��Ç«§Ç¯®«Á·­§¹Ç¶·¬¼µ«´¯¹¬Ç¹µ±µ©¬�Ç±µ¯¹µÇ©Á®´¯±©§¹Ç¶·¯Ç©±²Å¾©§´¬Ç¯Ç¯®±²Å¾©§´¬Ç´§Ç¨§¹¬·¯¯¹¬�ÇÇÇÇÇ

�Ç¾§¸¹´µ¸¹Ç³µ³¬´¹´¯¹¬Ç³§ª´¯¹´¯Ç¯Ç¬²¬±¹·µ´´¯Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç¹·Æ¨©§Ç«§Ç´¬Ç¯®±²Å¾©§¹Ç©¸²¬«¸¹©¯¬Ç´§Ç
¹¬®¯Ç©Á·¼µ©¯Ç¹µ±µ©¬�

��Ç «§Ç ¯®«Á·­§¹Ç ´§Ç ¶¬·¯µ«¯¾´¯Ç ¯²¯Ç ¶µ¸¹µÆ´´¯Ç ¸©·Á¼¹µ±µ©¬Ç ©¸²¬«¸¹©¯¬Ç ´§Ç ¼§·³µ´¯½¯Ç ©Ç
´§¶·¬­¬´¯¬¹µÇ¯Ç´§Ç¹µ²¬·§´¸§Ç�����	Ç¸¶·Æ³µÇ´µ³¯´§²´§¹§Ç¸¹µ°´µ¸¹Ç´§Ç±§¶§½¯¹¬¹§�

��Ç«§Ç¯®¶Á²´Æ©§¹Çªµ²Æ³Ç¨·µ°Çµ¶¬·§½¯¯Ç¶µ«Ç¹µ©§·Ç¯Ç¨¬®Ç¹µ©§·�Ç¸ÁÀµÇ¹§±§Ç¸Çªµ²Æ³§Ç¾¬¸¹µ¹§�
��Ç«§Ç¸§Ç±µµ·«¯´¯·§´¯Ç¸Ç©¸¯¾±¯Ç©Á´¿´¯Çº¸¹·µ°¸¹©§Ç�±µ´¹§±¹µ·¯	�

�¸©¬´Ç¹µ©§�Ç©±²Å¾©§¹¬²´§¹§Ç¯Ç¯®±²Å¾©§¹¬²´§¹§Ç¸¶µ¸µ¨´µ¸¹Ç´§Ç¶·¬±Á¸©§¾§Ç¹·Æ¨©§Ç«§Ç¸Áµ¹©¬¹¸¹©§Ç
´§Ç¸¹µ°´µ¸¹¯¹¬Ç´§Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç´§Ç¯´¸¹§²§½¯Æ¹§�

�Ç¸¹§´«§·¹§Ç)��Ç�����
�Ç¯Ç�����
�Ç¬Çµ¶·¬«¬²¬´µ�Ç¾¬�

Ç ±µ´«¬´®§¹µ·¯¹¬Ç¹·Æ¨©§Ç «§Ç »º´±½¯µ´¯·§¹Ç ´µ·³§²´µÇ ¸Ç ¬»¬±¹¯©´§Ç ¸¹µ°´µ¸¹Ç ´§Ç¹µ±§Ç «µÇ ����Ç µ¹Ç

¹¬¼´¯ÆÇ´µ³¯´§²¬´Ç¹µ±Ç)RCÇ�¶µ·§«¯Ç©Á®³µ­´µÇ´§²¯¾¯¬Ç´§Ç¼§·³µ´¯½¯Ç©Ç³·¬­§¹§	�

Ç«µ¶º¸¹¯³Ç¬Ç¹µ²¬·§´¸Çµ¹Ç����Çµ¹Ç¸¹µ°´µ¸¹¹§Ç´§Ç±§¶§½¯¹¬¹§�
�§±¸¯³§²´¯Æ¹Ç¹µ±�Ç±µ°¹µÇ³µ­¬Ç«§Ç¨Á«¬Ç¯®·§®¼µ«¬´Çµ¹Ç±µ´«¬´®§¹µ·´§¹§Ç¨§¹¬·¯ÆÇ)CMAX�Ç¬�

�§¹µ©§�

Ç´µ³¯´§²´¯Æ¹Ç¹µ±Ç´§Ç¶·¬±Á¸©§¾§Ç¹·Æ¨©§Ç«§Ç¨Á«¬Ç¶µ
ªµ²Æ³Çµ¹Ç���Ç�Ç)RCÇ�

Ç´§¸¹·µ°±§¹§Ç®§Ç®§À¯¹§Çµ¹Ç¶·¬¹µ©§·©§´¬Ç¹·Æ¨©§Ç«§Ç¨Á«¬Ç·§©´§Ç´§Ç���Ç�Ç)RC�
�±²Å¾©§´¬¹µÇ´§Ç ±µ´«¬´®§¹µ·´§¹§Ç¨§¹¬·¯ÆÇ¬Ç¶µ«µ¨´µÇ´§Çµ¶¬·§½¯Æ¹§Ç®§Ç¶º¸±§´¬Ç¶·¯Çº¸²µ©¯ÆÇ´§Ç ±Á¸µÇ

¸Á¬«¯´¬´¯¬�Ç ¸©Á·®§´µÇ ¬Ç Ç ¸Ç ¶·¬¼µ«´¯Ç¹µ±µ©¬Ç ¸Ç ©¯¸µ±§Ç ¾¬¸¹µ¹§Ç ��Ç÷ ��l K(Z	�Ç ¸Ç ±·§¹±§Ç ¶·µ«Á²­¯¹¬²´µ¸¹ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
��Ç÷ �ÇMS	Ç¯Ç¸Ç©¯¸µ±§Ç©Á·¼µ©§Ç¸¹µ°´µ¸¹Ç���Ç÷ ���Ç)RC	�

�§¹µ©§�

Ç¶·¬±Á¸©§¾Á¹Ç¹·Æ¨©§Ç«§Ç¯³§Ç¸Áµ¹©¬¹´§¹§Ç©±²Å¾©§¹¬²´§Ç¸¶µ¸µ¨´µ¸¹�

Ç ´§¸¹·µ°±§¹§Ç ´§Ç ³¯ª´µ©¬´§¹§Ç ®§À¯¹§Ç µ¹Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬Ç ´¬Ç ¹·Æ¨©§Ç «§Ç ¶·¯¾¯´Æ©§Ç ´¬­¬²§¹¬²´¯Ç

¯®±²Å¾©§´¯Æ�

Icmax = 1.3 . 1.15 .               ~ 1.5 . Irc             (8)~
Qc

Á5". Ur

���ÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ



�Ç�µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§

�¹µ·µ¹µÇº¸²µ©¯¬Ç¸¬Ç¸¶§®©§Ç´§°
µ¨Àµ�
dÇ®§Ç®§À¯¹´¯¹¬Ç¨²µ±µ©¬Çµ¹Ç¶·¬¹µ©§·©§´¬Ç¯Ç±�¸�Ç�¹¬·³µ³§ª´¯¹´¯	�ÇÇ®§À¯¹§Çµ¹Ç±�¸�Ç¹·Æ¨©§Ç«§Ç¨Á«¬Ç

´§¸¹·µ¬´§Ç´§Ç¸¹µ°´µ¸¹�Ç´¬Ç¶µ
³§²±§Çµ¹Ç��Ç�Ç)CMAX

dÇ ®§Ç ¬²¬±¹·µ´´¯Ç ®§À¯¹´¯Ç ¨²µ±µ©¬Ç ³¯ª´µ©¬´§¹§Ç ®§À¯¹§Ç µ¹Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬Ç ¹·Æ¨©§Ç «§Ç ¨Á«¬Ç
«¬§±¹¯©¯·§´§Ç�)�Ç�Ç/&&	�

�µ
´§«µ²ºÇ ¬Ç «§«¬´§Ç ¹§¨²¯½§Ç ®§Ç ¯®¨¯·§´¬Ç ´§Ç ¶·¬±Á¸©§¾¯�Ç ®§Ç µ¶·¬«¬²Æ´¬Ç ´§Ç ©¯«§Ç ©Ç ®§©¯¸¯³µ¸¹Ç µ¹Ç
´¬µ¨¼µ«¯³§¹§Ç¯®±²Å¾©§¹¬²´§Ç¸¶µ¸µ¨´µ¸¹�Ç

�Ç¹§¨²¯½¯¹¬Ç¸§Ç¯®¶µ²®©§´¯Ç¸²¬«´¯¹¬Ç¸¯³©µ²¯Ç�¹¬Ç¸¬Çµ¹´§¸Æ¹Ç®§Ç³§±¸¯³§²´¯¹¬Ç¸¹µ°´µ¸¹¯	�
Ç 
Ç)N#"Ç�Ç´µ³¯´§²¬´Ç¹µ±Ç´§Ç®§À¯¹´¯ÆÇ¨²µ±Ç;!=�
Ç 
Ç)RCÇ�Ç´µ³¯´§²¬´Ç¹µ±Ç´§Ç©±²Å¾¬´§¹§Ç±µ´«¬´®§¹µ·´§Ç¨§¹¬·¯ÆÇ;!=�
Ç 
Ç1CÇ�Ç³µÀ´µ¸¹Ç´§Ç±µ´«¬´®§¹µ·´§¹§Ç¨§¹¬·¯Æ�Ç±µÆ¹µÇ³µ­¬Ç«§Ç¨Á«¬Ç©±²Å¾¬´§Ç;KVAR=Ç¶·¯Çº±§®§´µ¹µÇ

´§¶·¬­¬´¯¬Ç¯Ç¾¬¸¹µ¹§Ç��Ç(Z�
Ç 
Ç.MECHÇ�Ç¨·µ°Ç´§Ç³¬¼§´¯¾´¯¹¬Çµ¶¬·§½¯¯�
Ç 
ÇFMECHÇ�Ç¾¬¸¹µ¹§Ç´§Ç³¬¼§´¯¾´¯¹¬Çµ¶¬·§½¯¯Ç;µ¶¬·§½¯¯�¾§¸=�
Ç 
Ç.ELÇ�Ç¨·µ°Ç´§Ç¬²¬±¹·¯¾¬¸±¯¹¬Çµ¶¬·§½¯¯Ç¶·¯Ç´§¶·¬­¬´¯¬Ç���Ç6Ç®§Ç¶·¬±Á¸©§¾¯Ç©Ç²Æ¹Ç±µ·¶º¸Ç4MAXÇ

��§¨²¯½§Ç�	�Ç¯Ç®§Ç´§¶·¬­¬´¯¬Ç���Ç6Ç®§Ç¶·¬±Á¸©§¾¯Ç%MAXÇ��§¨²¯½§Ç�	�
Ç 
ÇFELÇ�Ç¾¬¸¹µ¹§Ç´§Ç¬²¬±¹·¯¾¬¸±¯¹¬Çµ¶¬·§½¯¯Ç;µ¶¬·§½¯¯�¾§¸=�

�§¨²¯½§Ç��Ç�§¨²¯½§Ç®§Ç¯®¨µ·Ç´§Ç¶·¬±Á¸©§¾¯Ç©Ç²Æ¹Ç±µ·¶º¸Ç4MAX


Ç®§Ç©¬·¸¯¯Ç¸ÇÀ¬¶¸¬²´µÇ¸©Á·®©§´¬Ç³§±¸¯³§²´§¹§Ç³µÀ´µ¸¹Ç´§Ç±µ´«¬´®§¹µ·´§¹§Ç¨§¹¬·¯ÆÇ¸¬Ç´§³§²Æ©§Ç¸Ç���

I3"œ"32". Icmax ?"37". Irc ?"37"0"""""""""""""""""""""""""""""*;+
Qr

Á5". Ur

InCB Irc QC [kvar] Nmech fmech Nel fel

"382""""""""""329"""""""96""""""""":3""""""""";4""""""""349""""""""47222""""""""""462"""""""""":222"""""""342
"382""""""""""329"""""""96""""""""":3""""""""";4""""""""349""""""""47222""""""""""462"""""""""":222"""""""342
"472""""""""""388"""""""337""""""349"""""""366"""""""3;;""""""""47222""""""""""462"""""""""":222"""""""342
"472""""""""""388"""""""337""""""349"""""""366"""""""3;;""""""""42222""""""""""462"""""""""":222"""""""342
"542""""""""""434"""""""369""""""384"""""""3:6"""""""476""""""""42222""""""""""462""""""""""8222"""""""342
"622""""""""""489"""""""3:7""""""425""""""""453""""""53;""""""""42222""""""""""342""""""""""9222"""""""""82
"852""""""""""643"""""""4;3""""""524""""""""586""""""724""""""""42222""""""""""342""""""""""9222"""""""""82
":22""""""""""755"""""""58;""""""628""""""""683""""""859""""""""42222""""""""""342""""""""""7222"""""""""82
3222"""""""""888"""""""683""""""729""""""""798""""""9;7""""""""32222""""""""""""82""""""""""4222"""""""""82
3472""""""""":55"""""""799""""""856""""""""943"""""";;6""""""""32222""""""""""""82""""""""""4222"""""""""82
3822""""""""3289""""""95;"""""":35"""""""";46"""""3497"""""""32222""""""""""""82""""""""""4222"""""""""82

     CB Type             [A]           [A]       622X    662X    722X    8;2X                       [op/h]                    [op/h]

V3"D/E/P"382
V4"P/U/J/N"382,
V5"P/U"472,

V6"P/U/J/N/X"472
V6"P/U/J/N/X"542
V7"P/U/J/N/X"622
V8"P/U/J/N/X"852
V8"P/U/J/N":22
V9"U/J/N"3222
V9"U/J/N"3472
V9"U/J/N/"3822

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ���



�ÇÇ�µ·¬±½¯ÆÇ´§Ç»§±¹µ·§Ç´§Ç³µÀ´µ¸¹¹§

�§¨²¯½§Ç��Ç�§¨²¯½§Ç®§Ç¯®¨µ·Ç´§Ç©Á®«º¿´¯Ç¶·¬±Á¸©§¾¯Ç3!#%Ç%MAX

InCB Irc QC [kvar] Nmech fmech Nel fel

 630 421      291     320     364      502     12500         60       6000        30

 800 533      369     406     461      637     12500         60       6000        30

1000 666      461     507     576      795     12500         60       4000        30

1250 834      578     636     722      997     12500         60       4000        30

1600      1067      739     813     924    1275      12500         60       3000        30

 800 533      369     406     461      637      25000        60     10000        30

1000 666      461     507     576      795      25000        60     10000        30

1250 834      578     636     722      997      25000        60     10000        30

1600      1067      739     813     924    1275      25000        60      10000        30

 800 533      369     406     461      637      25000        60     15000        30

1000 666      461     507     576      795      25000        60     15000        30

1250 834      578     636     722      997      25000        60     15000        30

1600      1067      739     813     924    1275       25000        60     12000       30

2000      1334      924   1017   1155    1594       25000         60     10000       30

 800 533      369     406     461      637      20000         60     12000       20

1000 666      461     507     576      795      20000         60     12000       20

 250 834      578     636     722      997      20000         60     12000       20

1600      1067      739     813     924    1275      20000         60     10000        20

2000      1334      924   1017   1155    1594       20000         60      9000        20

2500      1667     1155  1270   1444    1992       20000         60      8000        20

3200      2134     1478  1626   1848    2550       20000         60      6000        20

3200      2134     1478  1626   1848    2550       15000         60      7000        10

3200      2134     1478  1626   1848    2550       12000         60      5000        10

     CB Type             (A)           (A)      400V   440V    500V     690V                     (op/h)                    (op/h)

X1 B-N
X1 B-N
X1 B-N
X1 B-N
X1 B-N
E1 B N
E1 B N
E1 B N
E1 B N

E2 B-N-S
E2 B-N-S
E2 B-N-S
E2 B-N-S
E2 B-N-S

E3 N-S-H-V
E3 N-S-H-V
E3 N-S-H-V
E3 N-S-H-V
E3 N-S-H-V
E3 N-S-H-V
E3 N-S-H-V
E4 S-H-V
E6 H-V

���ÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ



�ÇÇ�§À¯¹§Ç´§Ç¼µ·§¹§
���ÇÇÇ�¨À¯Ç¶µ²µ­¬´¯Æ�Ç©Á®«¬°¸¹©¯¬Ç´§Ç¬²¬±¹·¯¾¬¸±¯ÆÇ¹µ±Ç©Á·¼ºÇ¾µ©¬±§

�µ´¹§±¹Á¹Ç ´§Ç ¼µ·§Ç ¸Ç µ¨¬±¹¯Ç ¶µ«Ç ´§¶·¬­¬´¯¬Ç ¶·¬«¸¹§©²Æ©§Ç µ¶§¸´µ¸¹Ç Ç ¶µ·§«¯Ç ¶·µ¹¯¾§´¬Ç ´§Ç
¬²¬±¹·¯¾¬¸±¯Ç¹µ±Ç¶·¬®Ç¾µ©¬¿±µ¹µÇ¹Æ²µ�Ç�Á®«¬°¸¹©¯Æ¹§Ç¸§Ç¸²¬«´¯¹¬�

dÇ¹¬¹§´¯®§½¯Æ�Ç¶µ·§®¬´¯¹¬Çµ¹Ç¶·µ¹¯¾§À¯ÆÇ¹µ±Ç³º¸±º²¯Ç̧ ¬Ç̧ ©¯©§¹Ḉ ¬±µ´¹·µ²¯·º¬³µÇ̄ Çµ¹«¬²Æ´¬¹µÇµ¹Ç
¹µ±µ¶·µ©µ«ÆÀ¯Ç¾§¸¹¯Ç¬Ç¹·º«´µ�Ç�§¨¬²¬­±§�Ç³´µªµÇ©¯¸µ±¯ÆÇ¹µ±Çµ¨¯±´µ©¬´µÇ´¬Ç¶·¬«¯®©¯±©§Ç³º¸±º²´¯Ç¸¶§®³¯�Ç
¹Á°Ç ±§¹µÇ ±µª§¹µÇ ¹Æ²µ¹µÇ «µ±µ¸´¬Ç ¹§±Á©Ç ¹µ±�Ç ¸©¯©§´¬¹µÇ ´§Ç ³º¸±º²¯¹¬Ç ¬Ç ¹µ²±µ©§Ç ¸¯²´µ�Ç ¾¬Ç ´§°
¾¬¸¹µÇ
¯®¼©Á·²Æ¹Ç¾µ©¬±§Ç«§²¬¾Çµ¹Ç¶·µ©µ«ÆÀ§¹§Ç¾§¸¹�

dÇ¸¶¯·§´¬Ç´§Ç«¯¼§¹¬²´§¹§Ç«¬°´µ¸¹�Ç§±µÇ¹µ±Á¹Ç¶·µ¹¯¾§Ç¶·¬®Ç³º¸±º²¯¹¬�Ç±µ¯¹µÇ±µ´¹·µ²¯·§¹Ç¨¬²¯¹¬Ç
«·µ¨µ©¬�Ç´¬©µ²´¯¹¬Ç±µ´¹·§±½¯¯Ç´§Ç¹¬®¯Ç³º¸±º²¯Ç©²¯ÆÆ¹Ç´§Ç´µ·³§²´¯ÆÇ·¬¸¶¯·§¹µ·¬´Ç¶·µ½¬¸Ç¯Ç®§¸¬ª´§¹¯Æ¹Ç
¾µ©¬±Ç³µ­¬Ç«§Çº³·¬Ç©¸²¬«¸¹©¯¬Ç´§Ç®§«º¿§©§´¬Ç¯²¯Ç«§Ç¶µ²º¾¯Çº©·¬­«§´¯Æ�Ç¶·¯¾¯´¬´¯Çµ¹Ç§¸»¯±¸¯Æ¹§�

dÇ©¬´¹·¯±º²§·´¯Ç»¯¨·¯²§½¯¯�Ḉ §°
µ¶§¸´¯Æ¹Ç¬»¬±¹Ç̧ ¬Ç¶·¯¾¯´Æ©§Çµ¹Ḉ §¸²§ª©§´¬¹µḈ §Ç©Á´¿´¯¹¬Ç¹µ±µ©¬Ç
¸Ç »¯®¯µ²µª¯¾¬¸±¯¹¬�Ç ±µ¬¹µÇ ©µ«¯Ç «µÇ ª¬´¬·¯·§´¬Ç ´§Ç ´¬±µ´¹·µ²¯·º¬³¯Ç ±µ´¹·§±½¯¯Ç ¯Ç ¶·¯¾¯´Æ©§Ç ¶·µ³¬´¯Ç ©Ç
¸Á·«¬¾´¯ÆÇ ½¯±Á²�Ç �§®¯Ç §´µ³§²¯ÆÇ ³µ­¬Ç «§Ç ¸¬Ç ¶·¬©Á·´¬Ç ©Ç ´¬µ¨·§¹¯³µÇ Æ©²¬´¯¬�Ç ¹Á°Ç ±§¹µÇ ¹ÆÇ ¶·µ«Á²­§©§Ç
«¬°¸¹©¯¬¹µÇ¸¯Ç¯Ç¸²¬«Çµ¹¸¹·§´Æ©§´¬Ç´§Ç¶·¯¾¯´¯¹¬²Æ�

dÇ ¯®ª§·Æ´¯Æ�Ç «Á²­§¹Ç ¸¬Ç ´§Ç ´§ª·Æ©§´¬¹µ�Ç ©Ç ¸²¬«¸¹©¯¬Ç ´§Ç ¬»¬±¹§Ç ´§Ç �­§º²Ç µ¹Ç ¶·¬³¯´§©§À¯ÆÇ ¶·¬®Ç
¾µ©¬¿±µ¹µÇ¹Æ²µÇ¹µ±�

�¹§´«§·¹Á¹Ç)��Ç�����
�Çc ~Ç¬Ç·Á±µ©µ«¸¹©µÇ
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´§Ç¯®µ²§½¯µ´´¯¹¬Ç³§¹¬·¯§²¯�

�·¬«¸¹©§¹§Ç®§Ç®§À¯¹§Çµ¹Ç«¯·¬±¹¬´Ç±µ´¹§±¹Ç¸§�
dÇÇ¯®µ²¯·§´¬Ç´§Ç¾§¸¹¯¹¬Ç¶µ«Ç´§¶·¬­¬´¯¬Ç¸Ç¯®µ²§½¯µ´¬´Ç³§¹¬·¯§²�Ç±µ°¹µÇ³µ­¬Ç«§Ç¸¬Çµ¹¸¹·§´¯Ç¸§³µÇ¸Ç
·§®·º¿§©§´¬Ç¯²¯Ç·§®±Á¸©§´¬Ç�´§¶·¯³¬·Ç¯®µ²§½¯ÆÇ´§Ç±§¨¬²	�
dÇ Ç ¨§·¯¬·¯Ç ¯²¯Ç ±µ·¶º¸¯�Ç ¾§¸¹¯¹¬Ç ¶µ«Ç ´§¶·¬­¬´¯¬Ç¹·Æ¨©§Ç «§Ç ¨Á«§¹Ç ¯´¸¹§²¯·§´¯Ç ©Ç ±µ·¶º¸¯Ç ¯²¯Ç ®§«Ç
¨§·¯¬· �̄Çµ¸¯ªº·Æ©§À¯Ç±²§¸Ç´§Ç®§À¯¹§Ç¶µ´¬Ç)088$Ç¯²¯Ç)0�8Ç
dÇ Ç ¶·¬¶Æ¹¸¹©¯Æ�Ç ·§®¶µ²§ª§´¬¹µÇ ´§Ç ¶·¬¶Æ¹¸¹©¯ÆÇ ³¬­«ºÇ ¾§¸¹¯¹¬Ç ¶µ«Ç ´§¶·¬­¬´¯¬Ç ¯Ç µ¶¬·§¹µ·§Ç
¶·¬«µ¹©·§¹Æ©§¹Ç¸§³µÇ´¬©µ²¬´Ç±µ´¹§±¹�Ç´µÇ´¬Ç¯Ç¶·¬«´§³¬·¬´Ç¸²¬«Çµ¹¸¹·§´Æ©§´¬Ç´§Ç¶·¬¶Æ¹¸¹©¯¬¹µÇ
¨¬®Ç¸¶¬½¯§²´¯Ç¯´¸¹·º³¬´¹¯�Ç
dÇÇ¯®´§¸Æ´¬Ç¯®©Á´Çµ¨¸¬ª�Ç¬«´µ©·¬³¬´´µÇ«µ¸¹Á¶´¯Ç¾§¸¹¯Ç¶µ«Ç·§®²¯¾¬´Ç¶µ¹¬´½¯§²Ç´¬Ç¨¯©§Ç«§Ç¨Á«§¹Ç©Ç
µ¨¸¬ª§Ç´§Ç«µ¸¹¯ª§´¬Ç¸Ç·Á½¬�
�µ¶Á²´¯¹¬²´§Ç ®§À¯¹§Ç ¸·¬ÀºÇ «¯·¬±¹¬´Ç ±µ´¹§±¹Ç ³µ­¬Ç «§Ç ¸¬Ç ¶µ¸¹¯ª´¬Ç ¾·¬®Ç ¯®¶µ²®©§´¬Ç ´§Ç

«¬»¬±¹´µ¹µ±µ©¯Ç ®§À¯¹¯Ç ����	Ç ¸Ç ´µ³¯´§²¬´Ç ·§¨µ¹¬´Ç µ¸¹§¹Á¾¬´Ç¹µ±Ç ´¬¶·¬©¯¿§©§ÀÇ��ÇM!�Ç �·Æ¨©§Ç «§Ç ¸¬Ç
¶µ³´ �̄Ç¾¬Ç¯®¶µ²®©§´¬¹µÇ���Ç±§¹µÇ¸·¬«¸¹©µÇ®§Ç®§À¯¹§Çµ¹Ç«¯·¬±¹¬´Ç±µ´¹§±¹Ç´¬Ç®§³¬¸¹©§Ç´¬µ¨¼µ«¯³µ¸¹¹§Ç
µ¹Ç¶·¯²§ª§´¬Ç´§Ç¬«´µÇµ¹Çªµ·¬µ¶¯¸§´¯¹¬Ç¸·¬«¸¹©§Ç®§Ç®§À¯¹§�

�·¬«¸¹©§¹§Ç®§Ç®§À¯¹§Çµ¹Ç¯´«¯·¬±¹¬´Ç±µ´¹§±¹Ç¸§�
dÇÇ§©¹µ³§¹¯¾´µÇ¯®±²Å¾©§´¬Ç´§Ç®§¼·§´©§´¬¹µ�Ç®§À¯¹´µÇº¸¹·µ°¸¹©µÇ¹·Æ¨©§Ç«§Ç¯®±²Å¾©§Ç®§¼·§´©§´¬¹µÇ
±Á³Ç©¬·¯ª§¹§Ç§©¹µ³§¹¯¾´µ�Ç¹§±§Ç¾¬Ç«µ¶¯·Á¹Ç«µÇ¾§¸¹¹§Ç¶µ«Ç´§¶·¬­¬´¯¬Ç«§Ç´¬Ç¶·µ«Á²­§©§Ç¹µ²±µ©§Ç
«Á²ªµ�Ç¾¬Ç«§Ç¶·¯¾¯´¯Ç·¯¸±Çµ¹Ç©·¬«´µÇ»¯®¯µ²µª¯¾¬¸±µÇ©Á®«¬°¸¹©¯¬Ç®§Ç¼µ·§¹§�
dÇÇ«µ¶Á²´¯¹¬²´§Ç¯®µ²§½¯ÆÇ¯²¯Ç¶µ«¸¯²¬´§Ç¯®µ²§½¯Æ�Ç´§¶·¯³¬·Ç¾·¬®Ç¯®¶µ²®©§´¬Ç´§Ç±µ³¶µ´¬´¹¯Çµ¹Ç±²§¸Ç))�

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ���



�ÇÇ�§À¯¹§Ç´§Ç¼µ·§¹§
dÇ Ç ´¬¶·µ©µ«ÆÀ¯Ç ³¬¸¹§�Ç ¯®µ²¯·§´¯Ç ¶µ«µ©¬Ç ¯Ç ¸¹¬´¯Ç ¸Á¸Ç ¸¹µ°´µ¸¹¹¯Ç ´§Ç ¸Á¶·µ¹¯©²¬´¯¬Ç���Ç KΩÇ ®§ÇÇÇÇÇÇ

5R����Ç6�Ç����ÇKΩÇ®§Ç5R����Ç6Ç¯Ç¨¬®Ç®§À¯¹´¯Ç¶·µ©µ«´¯½¯Ç©Á¹·¬�
dÇ Ç ¬²¬±¹·¯¾¬¸±µÇ µ¹«¬²Æ´¬�Ç ´§¶·¯³¬·Ç ¾·¬®Ç ¯®¶µ²®©§´¬Ç ´§Ç ¯®µ²¯·§ÀÇ¹·§´¸»µ·³§¹µ·Ç ®§Ç ®§¼·§´©§´¬Ç ´§Ç
©¬·¯ª§¹§�
dÇÇ´¬®§®¬³¬´µÇ²µ±§²´µÇ¬±©¯¶µ¹¬´½¯§²´µÇ¸©Á·®©§´¬�Ç³¬¸¹§�Ç±Á«¬¹µÇ«µ¸¹Á¶´¯¹¬Ç¶·µ©µ«ÆÀ¯Ç¾§¸¹¯Ç¸§Ç
¸©Á·®§´¯Ç®§¬«´µ�Ç´µÇ´¬Ç¸§Ç®§®¬³¬´¯�

�Ç´§±·§Æ�Ç¸²¬«´¯¹¬Ç³¬·±¯Çµ¸¯ªº·Æ©§¹Ç±µ³¨¯´¯·§´§Ç®§À¯¹§Çµ¹Ç«¯·¬±¹¬´Ç¯Ç¯´«¯·¬±¹¬´Ç±µ´¹§±¹�

Ç3%,6Ç�3AFETYÇ%XTRAÇ,OWÇ6OLTAGEÇeÇ¨¬®µ¶§¸´µÇ¸©·Á¼´¯¸±µÇ´§¶·¬­¬´¯¬	Ç¸¯¸¹¬³§Ç¯Ç0%,6Ç�0ROTECTIVEÇ%XTRAÇ,OWÇ

6OLTAGEÇeÇ®§À¯¹¬´µÇ¸©Á·¼´¯¸±µÇ´§¶·¬­¬´¯¬	Ç¸¯¸¹¬³§�

Ç&%,6Ç�&UNCTIONALÇ%XTRAÇ,OWÇ6OLTAGEÇeÇ»º´±½¯µ´§²´µÇ¸©·Á¼´¯¸±µÇ´§¶·¬­¬´¯¬	Ç¸¯¸¹¬³§�

�§À¯¹§¹§Çµ¹Ç«¯·¬±¹¬´Ç¯Ç¯´«¯·¬±¹¬´Ç±µ´¹§±¹Ç¬Çµ¸¯ªº·¬´§�Ç§±µÇ¸§Ç¯®¶Á²´¬´¯Ç¯®¯¸±©§´¯Æ¹§�Çµ¶·¬«¬²¬´¯Ç
©Ç���Çµ¹ÇÇ)��Ç�����
�
���Ç©Ç¾§¸¹´µ¸¹�

dÇÇ´µ³¯´§²´µ¹µÇ´§¶·¬­¬´¯¬Ç´¬Ç¹·Æ¨©§Ç«§Ç¶·¬©¯¿§©§Ç��Ç6Ç¶·µ³¬´²¯©Ç¹µ±Ç¸·¬«´µ±©§«·§¹¯¾´§Ç¸¹µ°´µ¸¹Ç
¯Ç���Ç6Ç¶µ¸¹µÆ´¬´Ç¹µ±Ç¨¬®Ç¶º²¸§½¯¯�
dÇÇ®§¼·§´©§´¬¹µÇ¹·Æ¨©§Ç«§Ç¨Á«¬Çµ¹Ç3%,6Ç¯²¯Ç0%,6Ç¯®¹µ¾´¯±�
dÇÇ¹·Æ¨©§Ç«§Ç¸§Ç¯®¶Á²´¬´¯Ç©¸¯¾±¯Ç¯®¯¸±©§´¯ÆÇ®§Ç¯´¸¹§²§½¯Æ¹§�Çµ¶·¬«¬²¬´¯Ç®§Ç¹§±Á©Ç¹¯¶Ç¬²¬±¹·¯¾¬¸±¯Ç
©¬·¯ª¯�
3%,6ÇÇ©¬·¯ª¯¹¬Ç¯³§¹Ç¸²¬«´¯¹¬Ç¼§·§±¹¬·¯¸¹¯±¯�
�	Ç Ç �§¼·§´©§¹Ç ¸¬Ç µ¹Ç ´¬®§©¯¸¯³Ç ¯®¹µ¾´¯±Ç ¯²¯Ç µ¹Ç ¨¬®µ¶§¸¬´Ç ¯®¹µ¾´¯±�Ç �¬®§©¯¸¯³¯Ç ¯®¹µ¾´¯½¯Ç ¸§Ç
¨§¹¬·¯¯¹¬Ç¯²¯Ç«¯®¬²µ©¯¹¬Çª¬´¬·§¹µ·¯�Ç�¬®µ¶§¸´¯Ç¯®¹µ¾´¯½¯Ç¸§Ç®§¼·§´©§´¯Æ¹§�Ç¶µ²º¾¬´¯Ç¾·¬®Ç¯®µ²¯·§ÀÇ
¹·§´¸»µ·³§¹µ·�
�	ÇÇ�Æ³§¹Ç¹µ¾±¯Ç´§Ç®§®¬³Æ©§´¬�Ç�§¨·§´¬´µÇ¬Ç®§®¬³Æ©§´¬¹µÇ±§±¹µÇ´§Ç«µ¸¹Á¶´¯¹¬Ç¶·µ©µ«ÆÀ¯Ç¾§¸¹ �̄Ç
¹§±§Ç¯Ç´§Ç¾§¸¹¯¹¬Ç¶µ«Ç´§¶·¬­¬´¯¬Ç´§Ç3%,6ÇÇ©¬·¯ª¯¹¬�
�	ÇÇ�·Æ¨©§Ç«§Ç¨Á«§¹Çµ¹«¬²¬´¯Çµ¹Ç«·ºª¯¹¬Ç¬²¬±¹·¯¾¬¸±¯Ç¸¯¸¹¬³¯�Ç�¹«¬²Æ´¬¹µÇ´§Ç3%,6ÇÇ©¬·¯ª¯¹¬Çµ¹Ç
«·ºª¯¹¬Ç©¬·¯ª¯Ç¹·Æ¨©§Ç«§Ç¨Á«¬Çª§·§´¹¯·§´µÇ®§Ç©¸¯¾±¯Ç±µ³¶µ´¬´¹¯�Ç®§Ç¹§®¯Ç½¬²Ç¶·µ©µ«´¯½¯¹¬Ç´§Ç3%,6ÇÇ
©¬·¯ª¯¹¬Ç³µª§¹Ç«§Ç¨Á«§¹Ç¾§¸¹Çµ¹Ç³´µªµ­¯²´¯Ç±§¨¬²¯Ç¯²¯Ç³µª§¹Ç«§Ç¨Á«§¹Ç©Ç«µ¶Á²´¯¹¬²´§Ç¯®µ²§½¯µ´´§Ç
µ¨©¯©±§�

�§Ç0%,6Ç ¸¯¸¹¬³¯¹¬Ç ¸¬Ç ¯®¯¸±©§¹Ç¸ÁÀ¯¹¬Ç¶·¬«¶¯¸§´¯ÆÇ ±§±¹µÇ ®§Ç3%,6Ç ¸Ç ¯®±²Å¾¬´¯¬Ç ´§Ç ®§¨·§´§¹§Ç ®§Ç
®§®¬³¬´¯¹¬Ç¹µ¾±¯�Ç«¬°¸¹©¯¹¬²´µ�Ç©Ç0%,6Ç©¬·¯ª¯¹¬Ç©¯´§ª¯Ç¶µ´¬Ç¬«´§Ç¹µ¾±§Ç¬Ç®§®¬³¬´§�

���ÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ



�ÇÇ�§À¯¹§Ç´§Ç¼µ·§¹§
&%,6Ç©¬·¯ª¯Ç¸¬Ç¯®¶µ²®©§¹�Ç±µª§¹µÇ¶µ·§«¯Ç»º´±½¯µ´§²´¯Ç¶·¯¾¯´¯Ç¯®¯¸±©§´¯Æ¹§Ç®§Ç3%,6Ç¯²¯Ç0%,6Ç©¬·¯ª¯Ç´¬Ç

³µª§¹Ç«§Ç¨Á«§¹Ç¯®¶Á²´¬´¯�Ç¹¬Ç¯®¯¸±©§¹Ç¯®¶Á²´¬´¯¬Ç´§Ç¸²¬«´¯¹¬Ç¶·§©¯²§�

A	ÇÇ�·Æ¨©§Ç«§Ç¨Á«¬Çµ¸¯ªº·¬´§Ç®§À¯¹§Çµ¹Ç«¯·¬±¹¬´Ç±µ´¹§±¹Ç¾·¬®�

Ç ¨§·¯¬·¯Ç ¯²¯Ç ±µ·¶º¸¯Ç ¸Á¸Ç ¸¹¬¶¬´Ç ´§Ç ®§À¯¹§Ç ©Ç ¸Áµ¹©¬¹¸¹©¯¬Ç ¸Ç µ¶¯¸§´µ¹µÇ ¶µ
ªµ·¬Ç �©Ç³¬·±¯¹¬Ç ®§Ç
®§À¯¹§Çµ¹Ç«¯·¬±¹¬´Ç±µ´¹§±¹	�

Ç¯®µ²§½¯Æ�Ç¸Áµ¹©¬¹¸¹©§À§Ç´§Ç³¯´¯³§²´µ¹µÇ¹¬¸¹µ©µÇ´§¶·¬­¬´¯¬�Çµ¶·¬«¬²¬´µÇ®§Ç¶Á·©¯¾´§¹§Ç©¬·¯ª§�Ç
�±µÇ´¬Ç¬Ç¶·§©¬´µÇ¹§±µ©§Ç¯®¶¯¹©§´¬�Ç¯®µ²§½¯Æ¹§Ç´§Ç«µ¸¹Á¶´¯¹¬Ç´¬¶·µ©µ«ÆÀ¯Ç¾§¸¹¯Ç´§Çµ¨µ·º«©§´¬¹µÇ
¹·Æ¨©§Ç«§Ç¨Á«¬Ç¶µ«¸¯²¬´§Ç¶µÇ©·¬³¬Ç´§Ç³µ´¹§­§�Ç¹§±§Ç¾¬Ç«§Ç¯®«Á·­§Ç¹¬¸¹µ©µÇ´§¶·¬­¬´¯¬Çµ¹Ç����Ç6ACÇ
¸·¬«´µ±©§«·§¹¯¾´§Ç¸¹µ°´µ¸¹Ç©Ç¶·µ«Á²­¬´¯¬Ç´§Ç�Ç³¯´º¹§�
B	ÇÇ�·Æ¨©§Ç«§Ç¨Á«¬Çµ¸¯ªº·¬´§Ç®§À¯¹§Çµ¹Ç¯´«¯·¬±¹¬´Ç±µ´¹§±¹Ç¾·¬®�

Ç ¸©Á·®©§´¬Ç ´§Ç «µ¸¹Á¶´¯¹¬Ç ¶·µ©µ«ÆÀ¯Ç ¾§¸¹¯Ç ´§Ç µ¨µ·º«©§´¬¹µÇ ´§Ç &%,6Ç ¸¯¸¹¬³§¹§Ç ±Á³Ç ®§À¯¹´¯ÆÇ
¶·µ©µ«´¯±Ç´§Ç ¶Á·©¯¾´§¹§Ç©¬·¯ª§�Ç ¶·¯Ç º¸²µ©¯¬�Ç ¾¬Ç¹µ°Ç ¬Ç ®§À¯¹¬´Ç¾·¬®Ç´Æ±µÆÇµ¹Ç³¬·±¯¹¬Çµ¶¯¸§´¯Ç©Ç
®§À¯¹§¹§Çµ¹Ç«¯·¬±¹¬´Ç±µ´¹§±¹�

Ç¸©Á·®©§´¬Ç´§Ç¶·µ©µ«´¯±Ç¶µ«Ç´§¶·¬­¬´¯¬Çµ¹Ç&%,6Ç©¬·¯ª§¹§Ç±Á³Ç®§À¯¹´¯ÆÇ¶·µ©µ«´¯±Ç´§Ç¶Á·©¯¾´§¹§Ç
©¬·¯ª§�Ç¶·¯Çº¸²µ©¯¬�Ç¾¬Ç±§¹µÇ®§À¯¹´§Ç³Æ·±§Ç¬Çµ¸¯ªº·¬´µÇ§©¹µ³§¹¯¾´µÇ¶·¬±Á¸©§´¬Ç´§Ç®§¼·§´©§´¬¹µ�
C	ÇÇ ¬¶¸¬²¯¹¬Ç´§Ç&%,6Ç¸¯¸¹¬³¯¹¬Ç¹·Æ¨©§Ç«§Ç´¬Ç³µª§¹Ç«§Ç©²¯®§¹Ç©Çª´¬®«§¹§Ç´§Ç±µ´¹§±¹¯¹¬Ç´§Ç³·¬­¯Ç
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®§Ç ¹µ©§Ç «¬»¬±¹´µ¹µ±µ©§Ç ®§À¯¹§�Ç ¶µÇ ¹µ®¯Ç ´§¾¯´Ç ©Ç ¸²º¾§°Ç ´§Ç ®¬³´µÇ ¸Á¬«¯´¬´¯¬Ç ¸¬Ç ¶·¬±Á¸©§Ç ¸§³µÇ
´¬¯®¶·§©´§¹§Ç²¯´¯Æ�Ç¹Á°Ç±§¹µÇµ¸¹§´§²¯¹¬Çº¸¹·µ°¸¹©§Ç®§Çµ¸¹§¹Á¾¬´Ç¹µ±Ç´¬Çº¸¹§´µ©Æ©§¹Ç´§²¯¾¯¬Ç´§Ç
¹µ±Ç´§Çº¹¬¾±§�Ç�¬µ¨¼µ«¯³µÇ¬Çµ¨§¾¬Ç«§Ç¸¬Ç©®¬³§¹Ç³¬·±¯Ç®§Ç®§À¯¹§Çµ¹Ç¯´«¯·¬±¹¬´Ç±µ´¹§±¹Ç©Ç¾§¸¹¹§Ç
´§Ç ·§®¶·¬«¬²¯¹¬²´§¹§Ç º·¬«¨§Ç ¯Ç ©Ç ¾§¸¹¹§Ç ´§Ç ¯´¸¹§²§½¯Æ¹§Ç ³¬­«ºÇ «¬»¬±¹´µ¹µ±µ©§¹§Ç ®§À¯¹§Ç ¯Ç
®§¼·§´©§´¬¹µÇ��¯ªº·§Ç�	�

Ç©¬·¹¯±§²´§Ç¸¬²¬±¹¯©´µ¸¹�Ç·¬§²¯®¯·§Ç¸¬Ç¾·¬®Ç¯®¶µ²®©§´¬Ç´§Ç¸©Á·®§´¯Ç¶µ¸²¬«µ©§¹¬²´µÇ«¬»¬±¹´µ¹µ±µ©¯Ç
®§À¯¹¯Ç��¯ªº·§Ç�	�

ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ���



�ÇÇ�§À¯¹§Ç´§Ç¼µ·§¹§
�¯ªº·§Ç��Ç�µ·¯®µ´¹§²´§Ç¸¬²¬±¹¯©´µ¸¹Ç³¬­«ºÇº¸¹·µ°¸¹©§Ç®§Çµ¸¹§¹Á¾¬´Ç¹µ±

�¯ªº·§Ç��Ç�¬·¹¯±§²´§Ç¸¬²¬±¹¯©´µ¸¹Ç³¬­«ºÇº¸¹·µ°¸¹©§Ç®§Çµ¸¹§¹Á¾¬´Ç¹µ±

Ç

�Áª²§¸´µÇ )��Ç �����
�
��Ç ®§Ç µ¸¯ªº·Æ©§´¬Ç ´§Ç ¸¬²¬±¹¯©´µ¸¹Ç ³¬­«ºÇ «©¬Ç ¶µ¸²¬«µ©§¹¬²´µÇ ¸©Á·®§´¯Ç

«¬»¬±¹´µ¹µ±µ©¯Ç®§À¯¹ �̄Ç¹¬®¯Çº¸¹·µ°¸¹©§Ç¹·Æ¨©§Ç«§Çº«µ©²¬¹©µ·Æ©§¹Ç¯Ç«©¬¹¬Çº¸²µ©¯ÆÇµ¶¯¸§´¯Ç¶µ
«µ²º�


Ç ¼§·§±¹¬·¯¸¹¯±§¹§~Ç ©·¬³¬
¹µ±~Ç ´§Ç ´¬®§«¬°¸¹©§´¬Ç ´§Ç «¬»¬±¹´µ¹µ±µ©§¹§Ç ®§À¯¹§�Ç ·§®¶µ²µ­¬´§Ç µ¹Ç

¸¹·§´§Ç ´§Ç ®§¼·§´©§´¬¹µ�Ç ¹·Æ¨©§Ç «§Ç ²¬­¯Ç ´§«Ç Ç ¼§·§±¹¬·¯¸¹¯±§Ç È©·¬³¬
¹µ±~Ç ´§Ç «¬»¬±¹´µ¹µ±µ©§¹§Ç

®§À¯¹§�Ç·§®¶µ²µ­¬´§Çµ¹Ç¸¹·§´§¹§Ç±Á³Ç¹µ©§·§


Ç´µ³¯´§²´¯Æ¹Çµ¸¹§¹Á¾¬´Ç·§¨µ¹¬´Ç¹µ±Ç´§Çº¸¹·µ°¸¹©µ¹µ�Ç·§®¶µ²µ­¬´µÇµ¹Ç¸¹·§´§Ç´§Ç®§¼·§´©§´¬¹µ�Ç

¹·Æ¨©§Ç«§Ç¨Á«¬Ç¶µ
ªµ²Æ³Çµ¹Ç¹µ®¯Ç´§Çº¸¹·µ°¸¹©µ¹µ�Ç·§®¶µ²µ­¬´µÇµ¹Ç¸¹·§´§¹§Ç±Á³Ç¹µ©§·§�

�§·§±¹¬·¯¸¹¯±§¹§ÇÈ©·¬³¬
¹µ±Ç´§Ç´¬®§«¬°¸¹©§´¬~Ç¬Ç±·¯©§¹§�Ç¶µ±§®©§À§Ç®§©¯¸¯³µ¸¹¹§Ç³¬­«ºÇ³§±¸¯³§²´§¹§Ç

¸¹µ°´µ¸¹Ç´§Ç©·¬³¬¹µ�Ç¶·¬®Ç±µ¬¹µÇµ¸¹§¹Á¾¬´Ç¹µ±Ç¶µ
ªµ²Æ³Çµ¹Çµ¸¹§¹Á¾´¯ÆÇ¹µ±Ç´§Ç´¬®§«¬°¸¹©§´¬Ç�·§©¬´ÇÇÇÇÇÇÇ

´§Ç���Ç)฀N	Ç¶·µ¹¯¾§Ç¶·¬®Ç«¬»¬±¹´µ¹µ±µ©§¹§Ç®§À¯¹§Ç¨¬®Ç«§Ç¶·¯¾¯´¯Ç¯®±²Å¾©§´¬¹µÇ°�

�Ç®§±²Å¾¬´¯¬�Ç¸¬²¬±¹¯©´µ¸¹Ç³¬­«ºÇ«©¬Ç¶µ¸²¬«µ©§¹¬²´µÇ¸©Á·®§´¯Ç«¬»¬±¹´µ¹µ±µ©¯Ç®§À¯¹¯Ç³µ­¬Ç«§Ç¸¬Ç

¶µ²º¾¯�


Ç®§Ç«¬»¬±¹´µ¹µ±µ©§Ç®§À¯¹§Ç¹¯¶Ç3Ç�¸Ç©·¬³¬
®§±Á¸´¬´¯¬	Ç·§®¶µ²µ­¬´§Çµ¹Ç¸¹·§´§Ç´§Ç®§¼·§´©§´¬¹µÇ�©Ç

¸Áµ¹©¬¹¸¹©¯¬Ç¸Ç)��Ç�����
�Ç¯Ç)��Ç�����	�Ç¾·¬®Ç¯®¨¯·§´¬Ç´§Ç®§À¯¹§Çµ¹Çµ¸¹§¹Á¾¬´Ç¹µ±Çµ¹Çµ¨ÀÇ¹¯¶�Ç

·§®¶µ²µ­¬´§Ç´§«µ²ºÇ¶µÇ©¬·¯ª§¹§Ç¸Ç )฀NÇ·§©¬´Ç´§Ç¬«´§Ç¹·¬¹§Çµ¹Ç )฀NÇ´§Çº¸¹·µ°¸¹©µ¹µÇµ¹Ç¸¹·§´§Ç´§Ç

®§¼·§´©§´¬¹µ�Ç


Ç®§Ç¬²¬±¹·µ´´¯Ç®§À¯¹´¯Ç̈ ²µ±µ©¬Ç®§Çµ¸¹§¹Á¾¬´Ç¹µ±Ç�2#������������Ç2#1	Ç¾·¬®Ç̄ ®¨¯·§´¬Ḉ §Çº¸¹·µ°¸¹©µÇ
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  230 [V] 400 [V] 440 [V] 500 [V] 690 [V] 230 [V] 400 [V] 440 [V] 500 [V] 690 [V]
S [mm 2 S   ]

kcable
S    zH 05@ ]AVM[ 

kcable
 [MVA] @60 Hz 

 1.5 0.44 1.32 1.60 2.07 3.94 0.44 1.32 1.60 2.07 3.94

 2.5 0.73 2.20 2.66 3.44 6.55 0.73 2.20 2.66 3.44 6.55

 4 1.16 3.52 4.26 5.50 10.47 1.16 3.52 4.26 5.50 10.47

 6 1.75 5.29 6.40 8.26 15.74 1.75 5.29 6.40 8.26 15.73

 10 2.9 8.8 10.6 13.8 26.2 2.9 8.8 10.6 13.7 26.2

 16 4.6 14.0 16.9 21.8 41.5 4.6 13.9 16.9 21.8 41.5

 25 7.2 21.9 26.5 34.2 65.2 7.2 21.9 26.4 34.1 65.0

 35 10.0 30.2 36.6 47.3 90.0 10.0 30.1 36.4 47.0 89.6

 50 13.4 40.6 49.1 63.4 120.8 13.3 40.2 48.7 62.9 119.8

 70 19.1 57.6 69.8 90.1 171.5 18.8 56.7 68.7 88.7 168.8

 95 25.5 77.2 93.4 120.6 229.7 24.8 75.0 90.7 117.2 223.1

 120 31.2 94.2 114.0 147.3 280.4 29.9 90.5 109.5 141.5 269.4

 150 36.2 109.6 132.6 171.2 326.0 34.3 103.8 125.6 162.2 308.8

 185 42.5 128.5 155.5 200.8 382.3 39.5 119.5 144.6 186.7 355.6

 240 49.1 148.4 179.5 231.8 441.5 44.5 134.7 163.0 210.4 400.7

 300 54.2 164.0 198.4 256.2 488.0 48.3 146.1 176.8 228.3 434.7
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6  Изчисляване тока на късо съединение

Избиране на прекъсвач СВ2

За прекъсвача СВ2 най-неблагоприятни условия са, когато повредата възникне веднага след прекъсвача 

от страната на товара. Веригата, погледната от точката на повреда, се представя от последователно 

свързани мрежа и трансформатор. Токът на късо съединение е същият като този за СВ1.

Номиналният ток на двигателя е равен на 385 А; прекъсвачът, който трябва да се избере е Тmax Т5Н 

400.

Избиране на прекъсвач СВ3

И за СВ3 най-неблагоприятни условия възникват, когато точката на повредата е веднага след 

прекъсвача от страната на товара.  

Веригата, погледната от точката на повреда, се представя чрез два успоредни клона: двигателя и 

последователно свързаните мрежа и трансформатор. Съгласно посочените по-горе правила, мощността на 

късо съединение се определя чрез следната формула:

Двигател // (Мрежа + Трансформатор)

Номиналният ток на товара L е равен на 1443 А; прекъсвачът, който трябва да се избере е Тmax Т

7S1600 или Emax X1B1600.

Пример 2

Веригата, показана на схемата, се състои от захранване, два успоредно свързани трансформатора и три 

товара.

Мрежа от страната на захранването: Ur1 = 20000 V

    Sknet = 500 MVA

Трансформатори 1 и 2:  Sr = 1600 kVA

    uk% = 6%

    U1r / U2r = 20000/400

Товар L1: Sr = 1500 kVA; cos � = 0,9;

Товар L2: Sr = 1000 kVA; cos � = 0,9;

Товар L3: Sr = 50 kVA; cos � = 0,9.
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IkCB3 = Ikbusbar = 69.56 kA
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�ÇÇ�®¾¯¸²Æ©§´¬Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬
���Ç�¶·¬«¬²Æ´¬Ç´§Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç)KÇ¶µÇ«Á²­¯´§Ç´§Ç±§¨¬²§Ç±§¹µÇ»º´±½¯ÆÇ´§Ç¹µ®¯Ç¶·¬«¯Ç´¬ªµ

�§¨²¯½§¹§Ç ¶µ
«µ²ºÇ «§©§Ç ©Á®³µ­´µ¸¹Ç «§Ç ¸¬Ç µ¶·¬«¬²¯Ç ¶µÇ ±µ´¸¬·©§¹¯©¬´Ç ¶Á¹Ç¹·¯»§®´¯ÆÇ¹µ±Ç ´§Ç ±Á¸µÇ
¸Á¬«¯´¬´¯¬Ç©Ç¹µ¾±§Ḉ §Ç³·¬­§Ç���Ç6Ç©Ç¶µ¸µ±§Ḉ §«µ²ºÇ¶µÇ©¬·¯ª§¹§Ḉ §Ç¬«´µ¶µ²Å¸¬´Ç³¬«¬´Ç±§¨¬²Ç¶·¯Ç¹¬³¶¬·§¹º·§Ç
��O��Ç�®©¬¸¹´¯Ç¸¹µ°´µ¸¹¯�


¹·¯»§®´¯Æ¹Ç¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç©Ç¶µ¸µ±§Ç´§Ç®§¼·§´©§´¬¹µÇ¸¶·Æ³µÇ±§¨¬²§�

«Á²­¯´§¹§Ç¯Ç¸¬¾¬´¯¬¹µÇ´§Ç±§¨¬²§�

 [mm2]              [m]   

 1.5                0.9 1.1 1.4 1.8 2.5 3.5 5.3 7 9.4 14

 2.5             0.9 1 1.2 1.5 1.8 2.3 2.9 4.1 5.9 8.8 12 16 24

 4           0.9 1.2 1.4 1.6 1.9 2.3 2.8 3.7 4.7 6.6 9.4 14 19 25 38

 6         0.8 1.1 1.4 1.8 2.1 2.5 2.8 3.5 4.2 5.6 7 10 14 21 28 38 56

 10       0.9 1.2 1.4 1.9 2.3 2.9 3.5 4.1 4.7 5.8 7 9.4 12 16 23 35 47 63 94

 16     0.9 1.1 1.5 1.9 2.2 3 3.7 4.7 5.6 6.5 7.5 9.3 11 15 19 26 37 56 75 100 150

 25   0.9 1.2 1.4 1.7 2.3 2.9 3.5 4.6 5.8 7.2 8.7 10 12 14 17 23 29 41 58 87 116 155 233

 35   1.2 1.6 2 2.4 3.2 4 4.8 6.4 8 10 12 14 16 20 24 32 40 56 80 121 161 216 324

 50  1.1 1.7 2.3 2.8 3.4 4.5 5.7 6.8 9 11 14 17 20 23 28 34 45 57 79 113 170 226 303 455

 70 0.8 1.5 2.3 3.1 3.8 4.6 6.2 7.7 9.2 12 15 19 23 27 31 38 46 62 77 108 154 231 308 413 

 95 1 2 3 4 5 6 8 10 12 16 20 25 30 35 40 50 60 80 100 140 200 300 400  

 120 1.2 2.4 3.6 4.8 6 7.2 10 12 14 19 24 30 36 42 48 60 72 96 120 168 240 360 481  

 150 1.4 2.8 4.2 5.6 7 8.4 11 14 17 23 28 35 42 49 56 70 84 113 141 197 281 422   

 185 1.6 3.2 4.8 6.4 8 10 13 16 19 26 32 40 48 56 64 80 96 128 160 224 320 480   

 240 1.8 3.7 5.5 7.3 9.1 11 15 18 22 29 37 46 55 64 73 91 110 146 183 256 366 549   

 300 2 4 6 8 10 12 16 20 24 32 40 50 60 70 80 100 120 160 200 280 400    

 2x120 2.4 4.8 7.2 10 12 14 19 24 29 38 48 60 72 84 96 120 144 192 240 336 481    

 2x150 2.8 5.6 8.4 11 14 17 23 28 34 45 56 70 84 98 113 141 169 225 281 394 563    

 2x185 3.2 6.4 10 13 16 19 26 32 38 51 64 80 96 112 128 160 192 256 320 448     

 3x120 3.6 7.2 11 14 18 22 29 36 43 58 72 90 108 126 144 180 216 288 360 505     

 3x150 4.2 8.4 13 17 21 25 34 42 51 68 84 105 127 148 169 211 253 338 422      

 3x185 4.8 10 14 19 24 29 38 48 58 77 96 120 144 168 192 240 288 384 480      

�¬¾¬´¯¬
´§Ç±§¨¬²§ �Á²­¯´§

        

 [kA]            [kA]

 100 96 92 89 85 82 78 71 65 60 50 43 36 31 27 24 20 17 13 11 7.8 5.6 3.7 2.7 2.0 1.3

 90 86 83 81 78 76 72 67 61 57 48 42 35 31 27 24 20 17 13 11 7.8 5.6 3.7 2.7 2.0 1.3

 80 77 75 73 71 69 66 62 57 53 46 40 34 30 27 24 20 17 13 10 7.7 5.5 3.7 2.7 2.0 1.3

 70 68 66 65 63 62 60 56 53 49 43 38 33 29 26 23 19 16 13 10 7.6 5.5 3.7 2.7 2.0 1.3

 60 58 57 56 55 54 53 50 47 45 40 36 31 28 25 23 19 16 12 10 7.5 5.4 3.7 2.7 2.0 1.3

 50 49 48 47 46 45 44 43 41 39 35 32 29 26 23 21 18 15 12 10 7.3 5.3 3.6 2.6 2.0 1.3

 40 39 39 38 38 37 37 35 34 33 31 28 26 24 22 20 17 15 12 10 7.1 5.2 3.6 2.6 2.0 1.3

 35 34 34 34 33 33 32 32 31 30 28 26 24 22 20 19 16 14 11 10 7.1 5.1 3.5 2.6 2.0 1.3

 30 30 29 29 29 28 28 28 27 26 25 23 22 20 19 18 16 14 11 9.3 7.0 5.0 3.5 2.6 1.9 1.3

 25 25 24 24 24 24 24 23 23 22 21 21 19 18 17 16 14 13 11 9.0 6.8 5.0 3.4 2.6 1.9 1.3

 20 20 20 20 19 19 19 19 18 18 18 17 16 15 15 14 13 12 10 8.4 6.5 4.8 3.3 2.5 1.9 1.3

 15 15 15 15 15 15 14 14 14 14 14 13 13 12 12 12 11 10 8.7 7.6 6.1 4.6 3.2 2.5 1.9 1.3

 12 12 12 12 12 12 12 12 11 11 11 11 11 10 10 10 9.3 8.8 7.8 7.0 5.7 4.4 3.1 2.4 1.9 1.3

 10 10 10 10 10 10 10 10 9.5 9.4 9.2 9.0 8.8 8.5 8.3 8.1 7.7 7.3 6.5 5.9 5.0 3.9 2.9 2.3 1.8 1.2

 8.0 8.0 7.9 7.9 7.9 7.8 7.8 7.7 7.7 7.6 7.5 7.4 7.2 7.1 6.9 6.8 6.5 6.2 5.7 5.2 4.5 3.7 2.8 2.2 1.7 1.2

 6.0 6.0 5.9 5.9 5.9 5.9 5.8 5.8 5.8 5.7 5.6 5.5 5.4 5.3 5.2 5.1 4.9 4.8 4.4 4.1 3.6 3.1 2.4 2.0 1.6 1.1

 3.0 3.0 3.0 3.0 3.0 3.0 3.0 2.9 2.9 2.9 2.9 2.9 2.8 2.8 2.8 2.7 2.7 2.6 2.5 2.4 2.2 2.0 1.7 1.4 1.2 0.9

฀)KÇ¶µÇ¶µ¸µ±§Ç´§Ç®§¼·§´©§´¬¹µ ฀)KÇ¶µÇ¶µ¸µ±§Ç´§Ç¹µ©§·§
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¶·¬µ¨·§®º©§´¬¹µÇ°Ç©Ç¸¯¸¹¬³§Çµ¹Ç¹·¯Ç¨§²§´¸¯·§´¯Ç³·¬­ �̄Ç©¸Æ±§Çµ¹Ç±µ¯¹µÇ³µ­¬Ç«§Ç¨Á«¬Ç¶·¬«¸¹§©¬´§Ç¾·¬®Ç
²¬¸´µÇ·¬¿¯³§Ç¬«´µ»§®µ©§Ç¬±©¯©§²¬´¹´§Ç©¬·¯ª§�Ç¶·¬«¸¹§©²Æ©§Ç³¬¹µ«§Ç´§Ç¸¯³¬¹·¯¾´¯¹¬Ç±µ³¶µ´¬´¹¯�

�µ®¯Ç³¬¹µ«Ç¶·µ¯®²¯®§Çµ¹Ç³§¹¬³§¹¯¾¬¸±¯Ç¸Á­«¬´¯Æ�Ç¸Áª²§¸´µÇ±µ¯¹µÇ©¸Æ±§Ç¸¯¸¹¬³§Çµ¹Ç¹·¯Ç»§®µ·§�	Ç
³µ­¬Ç«§Ç¸¬Ç·§®²µ­¯Ç©Ç¹·¯Ç¸¯¸¹¬³¯Çµ¹Ç»§®µ·¯Ç¸Á¸Ç¸²¬«´¯¹¬Ç¼§·§±¹¬·¯¸¹¯±¯�


Ç ¨§²§´¸¯·§´§Ç ¸¯¸¹¬³§�Ç ´§·¬¾¬´§Ç ¶·§©§Ç ¶µ¸²¬«µ©§¹¬²´µ¸¹�Ç µ¨·§®º©§´§Ç µ¹Ç ¹·¯Ç »§®µ·§Ç ¸Ç ¬«´§±©§Ç
©¬²¯¾¯´§�Ç¯®³¬¸¹¬´¯Ç´§Ç���OÇ¯Ç¯³§À¯Ç¸ÁÀ§¹§Ç»§®µ©§Ç¶µ¸²¬«µ©§¹¬²´µ¸¹Ç±§¹µÇµ·¯ª¯´§²´§¹§Ç¸¯¸¹¬³§�

Ç ¨§²§´¸¯·§´§Ç ¸¯¸¹¬³§�Ç ´§·¬¾¬´§Ç µ¨·§¹´§Ç ¶µ¸²¬«µ©§¹¬²´µ¸¹�Ç µ¨·§®º©§´§Ç µ¹Ç¹·¯Ç »§®µ·§Ç ¸Ç ¬«´§±©§Ç
©¬²¯¾¯´§�Ç ¯®³¬¸¹¬´¯Ç ´§Ç ���OÇ ¯Ç ¯³§À¯Ç µ¨·§¹´§Ç »§®µ©§Ç ¶µ¸²¬«µ©§¹¬²´µ¸¹Ç ¸¶·Æ³µÇ µ·¯ª¯´§²´§¹§Ç
¸¯¸¹¬³§�
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�	Ç�§®µ·Á¹Ç¬Ç©¬±¹µ·´µÇ¶·¬«¸¹§©Æ´¬Ç´§Ç©¬²¯¾¯´§�Ç±µÆ¹µÇ¸¬Ç¶·µ³¬´ÆÇ©Á©Ç©·¬³¬¹µ�Ç�¯ª´§²Çµ¹Ç©¯«§
Ç Ç Ç
Ç Ç Ç ¸¬Ç¶·¬«¸¹§©ÆÇ¾·¬®Ç»§®µ·§ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ�

�¯¸¹¬³§Ç´º²¬©§
¶µ¸²¬«µ©§¹¬²´µ¸¹

�¬¨§²§´¸¯·§´§
¸¯¸¹¬³§

�¯¸¹¬³§Ç¶·§©§
¶µ¸²¬«µ©§¹¬²´µ¸¹

�¯¸¹¬³§Çµ¨·§¹´§
¶µ¸²¬«µ©§¹¬²´µ¸¹

v(t)= 2 �V �cos( Z �t +M) v V � e jM=
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¯Ç¸Áµ¹©¬¹´µÇÇc�~�
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6  Изчисляване тока на късо съединение

6.5.5 Формули за изчисляване на токовете на повреда като функция на електрическите параметри на 

инсталацията

Чрез Таблица 1 и формулите дадени за импедансите на последователностите изразени като функция на 

електрическите параметри на компонентите на инсталацията може да се изчислят различните токове на 

късо съединение.

В следващия пример се разглежда мрежа с трансформатор СрН/НН с първична намотка тип триъгълник 

и вторична намотка със заземен звезден център и се приема повреда линия-линия в посока обратна на 

захранването(в посока товара) спрямо кабелната разпределителна линия.

Фигура 6

Прилагаме алгебрата на последователностите:

  

Импедансите, съответстващи на правата и обратната последователност, които разглеждаме са:

  

Приемайки, че      , получаваме следното:

  

където:

Ur е номиналното напрежение на страна НН;

ZT е импедансът на трансформатора;

ZL е импедансът на фазовия проводник;

ZNET е импедансът на мрежата от страна на захранването.

Вземайки за образец горния пример, можем да получим Таблица 2 по-долу, която дава изрази за токовете 

на късо съединение според различните типологии на повредата.

ZNET

ZNET

ZNET

ZT

Z L

Z L

Z L

ZN

ZPE
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  230 400 415 440 500 600 690 

 P [kW]    Ib [A] 

 0.03 0.08 0.05 0.05 0.04 0.04 0.03 0.03

 0.04 0.11 0.06 0.06 0.06 0.05 0.04 0.04

 0.06 0.17 0.10 0.09 0.09 0.08 0.06 0.06

 0.1 0.28 0.16 0.15 0.15 0.13 0.11 0.09

 0.2 0.56 0.32 0.31 0.29 0.26 0.21 0.19

 0.5 1.39 0.80 0.77 0.73 0.64 0.53 0.46

 1 2.79 1.60 1.55 1.46 1.28 1.07 0.93

 2 5.58 3.21 3.09 2.92 2.57 2.14 1.86

 5 13.95 8.02 7.73 7.29 6.42 5.35 4.65

 10 27.89 16.04 15.46 14.58 12.83 10.69 9.30

 20 55.78 32.08 30.92 29.16 25.66 21.38 18.59

 30 83.67 48.11 46.37 43.74 38.49 32.08 27.89

 40 111.57 64.15 61.83 58.32 51.32 42.77 37.19

 50 139.46 80.19 77.29 72.90 64.15 53.46 46.49

 60 167.35 96.23 92.75 87.48 76.98 64.15 55.78

 70 195.24 112.26 108.20 102.06 89.81 74.84 65.08

 80 223.13 128.30 123.66 116.64 102.64 85.53 74.38

 90 251.02 144.34 139.12 131.22 115.47 96.23 83.67

 100 278.91 160.38 154.58 145.80 128.30 106.92 92.97

 110 306.80 176.41 170.04 160.38 141.13 117.61 102.27

 120 334.70 192.45 185.49 174.95 153.96 128.30 111.57

 130 362.59 208.49 200.95 189.53 166.79 138.99 120.86

 140 390.48 224.53 216.41 204.11 179.62 149.68 130.16

 150 418.37 240.56 231.87 218.69 192.45 160.38 139.46

 200 557.83 320.75 309.16 291.59 256.60 213.83 185.94
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º¸¹·µ°¸¹©§Ç¯²¯Ç«§Ç¸¬Ç¯®¾¯¸²¯Ç¶·¯¨²¯®¯¹¬²´µÇ¶µÇ¸²¬«´§¹§Ç»µ·³º²§�
±Á«¬¹µ�

dÇÇ0,ÇÇÇ¬Ç³µÀ´µ¸¹¹§Ç´§Ç²§³¶§¹§Ç;7=�
dÇÇN,ÇÇÇ¬Ç¨·µÆ¹Ç´§Ç²§³¶¯¹¬Ç®§Ç»§®§�
dÇÇK"ÇÇÇ¬Ç±µ¬»¯½¯¬´¹Ç¸Á¸Ç¸¹µ°´µ¸¹�

Ç�ÇÇÇÇ®§Ç²§³¶ �̄Ç®§Ç±µ¯¹µÇ´¬Ç¸§Ç´º­´¯Ç¸¶µ³§ª§¹¬²´¯Ç¸¹§·¹¬·¯�

Ç����Ç®§Ç²§³¶ �̄Ç®§Ç±µ¯¹µÇ¸§Ç´º­´¯Ç¸¶µ³§ª§¹¬²´¯Ç¸¹§·¹¬·¯�

dÇÇK.ÇÇÇ¬Ç±µ¬»¯½¯¬´¹Ç¸Á¸Ç¸¹µ°´µ¸¹�

Ç�ÇÇÇÇ®§Ç²§³¶¯Ç¸©Á·®©§´¯Ç¹¯¶Ç®©¬®«§�

ÇÇÇ�ÇÇ®§Ç²§³¶¯Ç¸©Á·®©§´¯Ç¹¯¶Ç¹·¯ÁªÁ²´¯±�

dÇÇ5R,ÇÇ¬Ç´µ³¯´§²´µ¹µÇ´§¶·¬­¬´¯¬Ç´§Ç²§³¶¯¹¬�
dÇÇCOS฀ÇÇ¬Ç»§±¹µ·Á¹Ç´§Ç³µÀ´µ¸¹¹§Ç´§Ç²§³¶¯¹¬Ç¸Á¸Ç¸¹µ°´µ¸¹�

Ç���ÇÇ®§Ç²§³¶¯Ç¨¬®Ç±µ³¶¬´¸§½¯Æ�

Ç���ÇÇ®§Ç²§³¶¯Ç¸Ç±µ³¶¬´¸§½¯Æ�

�

���ÇÇÇÇ Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ

�·¯²µ­¬´¯¬Ç��Ç�®¾¯¸²Æ©§´¬Ç¹µ±§Ç´§Ç¹µ©§·§Ç)B



�·¯²µ­¬´¯¬Ç��Ç�®¾¯¸²Æ©§´¬Ç¹µ±§Ç´§Ç¹µ©§·§Ç)B
�©¯ª§¹¬²¯

�Ç�§¨²¯½§Ç�Ç¸¬Ç¸Á«Á·­§¹Ç¶·¯¨²¯®¯¹¬²´¯¹¬Ç¸¹µ°´µ¸¹¯Ç´§Ç¹µ±§Ç´§Ç¹µ©§·§Ç®§Ç´Æ±µ¯Ç¹·¯»§®´¯Ç«©¯ª§¹¬²¯Ç
¸Ç´§±Á¸µÇ¸Á¬«¯´¬´Ç·µ¹µ·�Ç����Çµ¨��³¯´�Ç¶·¯Ç��Ç(ZÇ©Ç®§©¯¸¯³µ¸¹Çµ¹Ç´µ³¯´§²´µ¹µÇ´§¶·¬­¬´¯¬�
�§¨¬²¬­±§�Ç �¬®¯Ç ¸¹µ°´µ¸¹¯Ç ¸§Ç «§«¬´¯Ç ¸§³µÇ ®§Ç ¯´»µ·³§½¯ÆÇ ¯Ç ³µª§¹Ç «§Ç ©§·¯·§¹Ç ©Ç ®§©¯¸¯³µ¸¹Ç µ¹Ç
¶·µ¯®©µ«¯¹¬²ÆÇ´§Ç«©¯ª§¹¬²ÆÇ¯Ç¨·µÆÇ´§Ç¶µ²Å¸¯¹¬
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[kW] 

0.06 
0.09 
0.12 
0.18 
0.25 
0.37 
0.55
0.75 
1.1 
1.5 
2.2 
2.5 
3 

3.7 
4 
5 

5.5 
6.5 
7.5 
8 
9 

11 
12.5 
15 

18.5 
20 
22 
25 
30 
37 
40 
45 
51 
55 
59 
75 
80 
90 

100 
110 
129 
132 
140 
147 
160 
180 
184 
200 
220 
250 
257 
295 
315 
355
400 
450 
475 
500 
560 
600 
670

PS = hp  
1/12 
1/8 
1/6 
1/4 
1/3 
1/2 
3/4 

1 
1.5 
2 
3 

3.4 
4 
5 

5.5 
6.8 
7.5 
8.8 
10 
11 

12.5 
15 
17 
20 
25 
27 
30
34 
40 
50 
54 
60 
70 
75 
80 

100 
110 
125 
136 
150 
175 
180 
190 
200 
220 
245 
250 
270 
300 
340 
350 
400 
430 
480 
545 
610 
645 
680 
760 
810 
910

220-230 V
[A] 

0.38 
0.55 
0.76 
1.1 
1.4 
2.1 
2.7 
3.3 
4.9 
6.2 
8.7 
9.8 

11.6 
14.2 
15.3 
18.9 
20.6 
23.7 
27.4 
28.8 
32 

39.2 
43.8 
52.6 
64.9 
69.3 
75.2 
84.4 
101 
124 
134 
150 
168 
181 
194 
245 
260 
292 
325 
358 
420 
425 
449 
472 
502 
578 
590 
626 
700 
803 
826 
948 
990 

1080
1250
1410
1490
1570
1750

– 
–

240 V 
[A] 

0.35 
0.50 
0.68 

1 
1.38 
1.93 
2.3 
3.1 
4.1 
5.6 
7.9 
8.9 

10.6 
13 
14 

17.2 
18.9 
21.8 
24.8 
26.4 
29.3 
35.3 
40.2 
48.2 
58.7 
63.4 
68 

77.2 
92.7 
114 
123 
136 
154 
166 
178 
226 
241 
268 
297 
327 
384 
393 
416 
432 
471 
530 
541 
589 
647 
736 
756 
868 
927 

1010 
1130 
1270 
1340 
1420 
1580 

– 
–

380-400 V
[A] 

0.22 
0.33 
0.42 
0.64 
0.88 
1.22 
1.5 
2 

2.6 
3.5 
5 

5.7 
6.6 
8.2 
8.5 

10.5 
11.5 
13.8 
15.5 
16.7 
18.3 
22 
25 
30 
37 
40 
44 
50 
60 
72 
79 
85 
97 

105 
112 
140 
147 
170 
188 
205 
242 
245 
260 
273

 295 
333 
340 
370 
408 
460 
475 
546 
580 
636 
710 
800 
850 
890 

1000 
1080 
1200

415 V 
[A] 

0.20 
0.30 
0.40 
0.60 
0.85 
1.15 
1.40 

2 
2.5 
3.5 
5 

5.5 
6.5 
7.5 
8.4 
10 
11 

12.5 
14 

15.4 
17 
21 
23 
28 
35 
37 
40 
47 
55 
66 
72 
80 
90 
96 

105 
135 
138 
165 
182 
200 
230 
242 
250
260
280 
320 
325 
340 
385 
425

 450 
500 
535 
580 
650

 740 
780 
830 
920 
990 

1100

440 V 
[A] 

0.19 
0.28 
0.37 
0.55 
0.76 
1.06 
1.25 
1.67 
2.26 
3.03 
4.31 
4.9 
5.8 
7.1 
7.6 
9.4 

10.3 
12 

13.5 
14.4 
15.8 
19.3 
21.9 
26.3 
32 

34.6 
37.1 
42.1 
50.1 
61.9 
67 

73.9 
83.8 
90.3 
96.9 
123 
131 
146 
162 
178 
209 
214 
227 
236 
256 
289 
295 
321 
353 
401 
412 
473 
505 
549 
611 
688 
730 
770 
860 
920 

1030

500 V 
[A] 

0.16 
0.24 
0.33 
0.46 
0.59 
0.85 
1.20 
1.48 
2.1 
2.6 
3.8 
4.3 
5.1 
6.2 
6.5 
8.1 
8.9 

10.4 
11.9 
12.7 
13.9 
16.7 
19 

22.5 
28.5 
30.6 
33 
38 
44 
54 
60 

64.5 
73.7 
79 

85.3 
106 
112 
128 
143 
156 
184 
186 
200 
207 
220 
254 
259 
278 
310 
353 
363 
416 
445 
483 
538 
608 
645 
680 
760 
810 
910

600 V  
[A] 

0.12 
0.21 
0.27 
0.40 
0.56 
0.77 
1.02 
1.22 
1.66 
2.22 
3.16 
3.59 
4.25 
5.2 
5.6 
6.9 
7.5 
8.7 
9.9 

10.6 
11.6 
14.1 
16.1 
19.3 
23.5 
25.4
27.2
30.9 
37.1 
45.4 
49.1 
54.2 
61.4 
66.2 
71.1 
90.3 
96.3 
107 
119 
131 
153 
157 
167 
173 
188 
212 
217 
235 
260 
295 
302 
348 
370 
405 
450 
508 
540 
565 
630 
680 
760

660-690 V
[A]
–
–
–
–
–

0.7
0.9
1.1
1.5
2

2.9
3.3
3.5
4.4
4.9
6

6.7
8.1
9

9.7
10.6
13
15

17.5
21
23
25
28
33
42
44
49
56
60
66
82
86
98

107
118
135
140
145
152
170
190
200
215
235
268
280
320
337
366
410
460
485
510
570
610
680
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Ç¸¯´º¸µ¯«§Ç¸Á¸Ç¸ÁÀ¯Æ¹Ç¶¬·¯µ«Ç��

Ç´Æ±µ²±µÇ¸¯´º¸µ¯«¯Ç¸Á¸Ç¸ÁÀ§¹§Ç¾¬¸¹µ¹§Ç±§¹µÇ½Æ²µÇ±·§¹´µÇ´§Çµ¸´µ©´§¹§�

Ç©Á®³µ­´§Ç´¬¶·¬±Á¸´§¹§Ç±µ³¶µ´¬´¹§�Ç§±µÇ»º´±½¯Æ¹§Ç¯³§Ç¸·¬«´§Ç¸¹µ°´µ¸¹Ç·§®²¯¾´§Çµ¹Ç´º²§Ç©Ç¶¬·¯µ«§�
�§·³µ´¯±Á¹Ç̧ Ç¾¬¸¹µ¹§�Ç̧ Áµ¹©¬¹¸¹©§À§Ḉ §Ç¶¬·¯µ«§Ḉ §Ç»µ·³§Ḉ §Ç©Á²´§¹§Ç̧ ¬Ḉ §·¯¾§Çµ¸´µ©¬ �́Ç§Ç¼§·³µ´¯±Ç

¸Ç¾¬¸¹µ¹§Ç·§©´§Ç´§ÇNÇ¶Á¹¯Çµ¸´µ©´§¹§Ç¸¬Ç´§·¯¾§Ç¼§·³µ´¯¾´§Ç±µ³¶µ´¬´¹§Çµ¹ÇN
¹¯Ç·¬«�
�¬·»¬±¹´§¹§Ç ¸¯´º¸µ¯«§²´§Ç »µ·³§Ç ´§Ç ©Á²´§¹§�Ç ¸Áµ¹©¬¹¸¹©§À§Ç ´§Ç ¹¬µ·¬³§¹§Ç ´§Ç �º·¯¬�Ç ´Æ³§Ç

¼§·³µ´¯¾´¯Ç ±µ³¶µ´¬´¹¯Ç µ¹Ç ·¬«Ç ·§®²¯¾¬´Ç µ¹Ç µ¸´µ©´¯Æ�Ç �§¹µ©§Ç ¬Ç ·§®¨¯·§¬³µÇ ®§ÀµÇ ´Æ³§Ç ¼§·³µ´¯½¯Ç ©Ç
¬²¬±¹·¯¾¬¸±¯¹¬Ç¸¯¸¹¬³ �̄Ç©Ç±µ¯¹µÇ»µ·³§¹§Ç´§Ç©Á²´§¹§Ç´§Ç¹µ±§Ç¯Ç´§¶·¬­¬´¯¬¹µÇ¬Ç¸¯´º¸µ¯«§²´§�Ç�¨·§¹´µ�Ç
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´§¶·¬­¬´¯¬¹µÇ ¯²¯Ç ¹µ±§Ç ¯Ç ¹µ©§Ç ¶µ«¸±§®©§�Ç ¾¬Ç ¹¬®¯Ç ¸³ºÀ¬´¯ÆÇ ©Ç ¬²¬±¹·¯¾¬¸±µ¹µÇ ®§¼·§´©§´¬Ç ³µ­¬Ç «§Ç ¸§Ç
¶·¯¾¯´¬´¯Çµ¹Ç´¬¯®¶·§©´µÇ»º´±½¯µ´¯·§´¬Ç´§Çµ¨µ·º«©§´¬¹µÇ¯Ç®§À¯¹´¯¹¬Çº¸¹·µ°¸¹©§�

�§Çµ¨µ¨À¯³�Ç ¼§·³µ´¯½¯¹¬Ç´¬Ç¸§Ç´¯ÀµÇ«·ºªµ�Çµ¸©¬´Ç±µ³¶µ´¬´¹¯Ç´§Ç©Á²´§¹§Ç¶·¯Ç¸³ºÀ¬´¯Æ�Ç�Æ¼´µ¹µÇ
¶µ®´§©§´¬Ḉ ¯Ç«§©§Ç©Á®³µ­´µ¸¹Ç«§Ç̧ ¬Ç§´§²¯®¯·§�Ç±µÆ¹µÇ̄ Ç«§Ç¬Ç¶¬·¯µ«¯¾´§Ḉ ¬¸¯´º¸µ¯«§²´§Ç»µ·³§Ḉ §Ç©Á²´§¹§Ç¾·¬®Ç
·§®²¯¾´¯Ç±µ³¶µ´¬´¹¯Ç´§Ç¸¯´º¸µ¯«§²´§¹§Ç©Á²´§�
�¯ªº·§Ç�Ç¶·¬«¸¹§©²Æ©§Çª·§»¯¾¬´Ç¯®·§®Ç´§Ç¹§®¯Ç±µ´½¬¶½¯Æ
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�·¬¹¯Ç¼§·³µ´¯±
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�¯ªº·§Ç�
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�§Ç «§Ç »º´±½¯µ´¯·§¹Ç ¶·§©¯²´µÇ³´µªµÇ ¬²¬±¹·µ´´¯Ç º¸¹·µ°¸¹©§Ç ¸¬Ç ´º­«§Æ¹Ç µ¹Ç µ¶·¬«¬²¬´§Ç »µ·³§Ç ´§Ç
©Á²´§¹§Ç ¯Ç ®§¹µ©§Ç ¹·Æ¨©§Ç «§Ç Èµ¹·¬­§¹~Ç ¸¯´º¸µ¯«§²´§¹§Ç »µ·³§�Ç ¹§±§Ç ¾¬Ç «§Ç ¶·µ³¬´Æ¹Ç ´¬°´§¹§Ç
¸·¬«´µ±©§«·§¹¯¾´§Ç¸¹µ°´µ¸¹Ç¯²¯Ç«§Ç¸¬Ç¶µ²º¾¯Ç¶µ¸¹µÆ´¬´Ç¹µ±Çµ¹Ç¶·µ³¬´²¯©§¹§Ç¸¹µ°´µ¸¹�Ç©Ç¹¬®¯Ç¸²º¾§¯Ç
¹µ±Á¹Ç©Ç²¯´¯Æ¹§Ç¯³§Ç´¬¸¯´º¸µ¯«§²´§Çª·§»¯±§�

�¸´µ©´¯¹¬Ç©¯«µ©¬Çµ¨µ·º«©§´¬�Çª¬´¬·¯·§ÀµÇ¼§·³µ´¯½ �̄Ç¸§�

Ç¶¬·¸µ´§²´¯Ç±µ³¶Å¹·¯�

Ç»²ºµ·¬¸½¬´¹´¯Ç²§³¶¯�

Ç¸¹§¹¯¾´¯Ç¶·¬µ¨·§®µ©§¹¬²¯�

Çº¸¹·µ°¸¹©§Ç®§Ç´¬¶·¬±Á¸©§¬³µÇ®§¼·§´©§´¬�

Ç®§«©¯­©§´¯ÆÇ¸Ç¶·µ³¬´²¯©§Ç¸±µ·µ¸¹�

Ç®§©§·Á¾´¯Ç§¶§·§¹¯�
�§°
µ¨Àµ�Ç̄ ®±·¯©Æ©§´¬¹µḈ §Ç»µ·³§¹§Ḉ §Ç©Á²´§¹§Ç̧ ¬Ç«Á²­¯Ḉ §Ḉ §²¯¾¯¬¹µḈ §Ç³µ¸¹µ©¯Ç¹µ±µ¯®¶·§©¯¹¬²¯Ç

©Á¹·¬Ç©Ç¹µ©§Çµ¨µ·º«©§´¬�Ç¾¯¯¹µÇ¶µ²º¶·µ©µ«´¯±µ©¯Çº¸¹·µ°¸¹©§Ç¶·µ©¬­«§¹Ç¹µ±§Ç¸§³µÇ®§Ç¾§¸¹Çµ¹Ç½¬²¯ÆÇ
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Приложение В: Хармоници

Основни формули

По-долу са дадени дефинициите на основните величини, най-често използвани при анализ на 

хармониците:

Честотният спектър е класическото представяне на съдържанието на хармоници във формата на 

вълната и се състои от хистограма, даваща стойността на всеки хармоник като процент от основната 

компонента. Например, за следната форма на вълната:

честотният спектър е:

Честотният спектър представя големината на наличните хармонични компоненти.

Коефициентът на амплитудата се дефинира като отношението на пиковата стойност и 

средноквадратичната стойност на вълната:

в случая на идеална синусоидална вълна, той е равен на      , но при наличие на хармоници, той може да достигне 

по-високи стойности.

Високите стойности на коефициента на амплитудата могат да причинят нежелано изключване на 

защитните устройства.

Средноквадратичната стойност на периодична форма на вълната “e(t)” се дефинира като:

където Т е периодът.
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ºС

Стойност

на k

Макс.

температура

ºС

Материала на проводника

Мед Алуминий Стомана
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��ÇÇ�¸¹·µ°¸¹©§Ç®§Ç®§À¯¹§Ç¯Çº¶·§©²¬´¯¬
����Ç�¹¯±¬¹¯Ç¸Ç´µ³¯´§²´¯Ç«§´´¯Ç´§Ç¶·¬±Á¸©§¾¯Ç

�·¬±Á¸©§¾¯Ç©Ç²Æ¹Ç±µ·¶º¸�Ç4MAXÇ

Ç

A
S

D
C

0
0

8
0

4
6

F
0

2
0

1

Tmax T2L 160

Ue (V)

Icu (kA)

Ics

Cat A

(% Icu)

Iu=160A Ue=690V Ui=800V Uimp=8kV IEC 60947-2

230

150

75 75

85

400/415 440

75

75 50

75

500 690

10

75

250

85

75

500

85

75

Made in Italy

by ABB SACE

2 P 3 P
in series50-60Hz

Size

1

2

3

4

5

6

7

160 A

250 A

320 A

400 A

630 A

800 A

1000 A

1250 A

1600 A

B  = 16 kA

C  = 25 kA

N  = 36 kA

S  = 50 kA

H  = 70 kA

L  = 85 kA (for T2)

L  = 120 kA (for T4-T5-T7)

L  = 100 kA (for T6)

V  = 150 kA (for T7)

V  = 200 kA

1

2

3

4

5

6

7

T
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A
S

D
C

0
0

8
0

4
8

F
0

2
0

1

E X1

1

2

3

4

6

B  = 42 kA

N  = 65 kA (50 kA E1)

S  = 75 kA (85 kA E2)

H  = 100 kA

L  = 130 kA (150 kA X1)

V  = 150 kA (130 kA E3)

SACE E3V 32
Iu=3200A Ue=690V
Icw=85kA x 1s

C at B ~ 50-60 Hz IEC 60947-2
made in Italy by
ABB-SACEUe

Icu

Ics

(V)

(kA)

(kA)

230

130

100

415

130

100

440

130

100

525

100

85

690

100

85

630 A
800 A

1000 A
1250 A
1600 A
2000 A
2500 A
3200 A
4000 A
5000 A
6300 A
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�ÇÇ�¸¹·µ°¸¹©§Ç®§Ç®§À¯¹§Ç¯Çº¶·§©²¬´¯¬

�¬ª¬´«§
-&ÇÇÇÇÇÇÇ�§À¯¹´¯Ç¨²µ±µ©¬Ç¸Ç»¯±¸¯·§´¯Ç®§À¯¹¯Çµ¹Ç±Á¸µÇ¸Á¬«¯´¬´¯¬
��ÇÇÇÇÇÇÇ�§À¯¹´¯Ç¨²µ±µ©¬Ç¸Ç´§¸¹·µ°©§¬³¯Ç®§À¯¹¯Çµ¹Ç±Á¸µÇ¸Á¬«¯´¬´¯¬
4-'ÇÇÇÇÇ�§À¯¹´¯Ç¨²µ±µ©¬Çµ¹Ç¶·¬¹µ©§·©§´¬Ç¯Ç±�¸�Ç®§Ç®§À¯¹§Ç´§Çª¬´¬·§¹µ·¯
4-&ÇÇÇÇÇÇ�§À¯¹´¯Ç¨²µ±µ©¬Ç¸Ç´§¸¹·µ°©§¬³§Ç®§À¯¹§Çµ¹Ç¶·¬¹µ©§·©§´¬Ç¯Ç»¯±¸¯·§´§Ç®§À¯¹§Çµ¹Ç±�¸�
4-$ÇÇÇÇÇ�§À¯¹´¯Ç¨²µ±µ©¬Ç¸Ç´§¸¹·µ°©§¬³¯Ç®§À¯¹¯Çµ¹Ç¶·¬¹µ©§·©§´¬Ç¯Ç±�¸�

MCCBs T1 T2 T3 T4 T5 T6

160 160 250 250 400 630 630 800

1,6

TMD

2

2,5

3,2

4

5

6,3

8

10

12.5

16

TMF

TMD

TMD

TMG

20 TMD TMD

25
TMD

TMG

32 TMD TMD

40
TMD

TMG
TMG

50 TMD TMD

63

TMD

TMG TMD

TMG

80

TMA

100

125

160

200

250

320 TMA

TMG TMA

TMG
400

500

630 TMA

800 TMA

MCCBs T2 T3 T4

160 250 250

1

MF

1,6

2

2,5

3,2

4

5

6,5

8,5

10 MA

11

12,5

20 MA

25 MA

32

MA
52

MA

80

100

MA
125

160

200

�§®¶·¬«¬²¬´¯¬Ç´§Ç¬²¬±¹·¯¾¬¸±§Ç¬´¬·ª¯Æ �§À¯¹§Ç´§Ç«©¯ª§¹¬²¯
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�ÇÇ�¸¹·µ°¸¹©§Ç®§Ç®§À¯¹§Ç¯Çº¶·§©²¬´¯¬
�����Ç�²¬±¹·µ´´¯Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç

�¬®¯Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç¸§Ç¸©Á·®§´¯Ç¸Ç¹µ±µ©¯Ç¹·§´¸»µ·³§¹µ·¯Ç�¹·¯Ç¯²¯Ç¾¬¹¯·¯Ç©Ç®§©¯¸¯³µ¸¹Çµ¹Ç¨·µÆÇ
´§Ç¶·µ©µ«´¯½¯¹¬�Ç±µ¯¹µÇ¹·Æ¨©§Ç«§Ç¨Á«§¹Ç¶·¬«¶§®©§´¯	�Ç±µ¯¹µÇ¸§Ç·§®¶µ²µ­¬´¯Ç©Á¹·¬Ç©Ç¶·¬±Á¸©§¾§Ç¯Ç¯³§¹Ç
«©µ°´§Ç»º´±½¯ÆÇeÇµ¹Ç¬«´§Ç¸¹·§´§Ç®§Ç¬²¬±¹·¯¾¬¸±µ¹µÇ®§¼·§´©§´¬�Ç´¬µ¨¼µ«¯³µÇ®§Ç¶·§©¯²´µ¹µÇ»º´±½¯µ´¯·§´¬Ç´§Ç
®§À¯¹´¯ÆÇ¨²µ±Ç�¸§³µ®§¼·§´©§´¬	�Ç§Çµ¹Ç«·ºª§Ç¸¹·§´§Ç®§Çº¸¹§´µ©Æ©§´¬Ç´§Ç¸¹µ°´µ¸¹¹§Ç´§Ç¹µ±§�Ç¶·µ¹¯¾§ÀÇ¶µÇ
¶·µ©µ«´¯½¯¹¬Ç¶µ«Ç´§¶·¬­¬´¯¬�Ç¶µ·§«¯Ç¹µ©§Ç¹¬Ç¸§Ç¸Á©³¬¸¹¯³¯Ç¸§³µÇ¸Ç¶·µ³¬´²¯©µ¹µ±µ©¯¹¬Ç³·¬­¯�

�¯ª´§²Á¹�Ç¯«©§ÀÇµ¹Ç¹·§´¸»µ·³§¹µ·¯¹¬Ç¯Çµ¹Ç¨µ¨¯´¯¹¬Ç¹¯¶Çc�µªµ©¸±¯~�Ç¸¬Çµ¨·§¨µ¹©§Çµ¹Ç¬²¬±¹·µ´¬´Ç
±µ³¶µ´¬´¹Ç �³¯±·µ¶·µ½¬¸µ·	�Ç ±µ°¹µÇ ªµÇ ¸·§©´Æ©§Ç ¸Ç ¶·¬«©§·¯¹¬²´µÇ Ç ®§«§«¬´¯Ç ¸¹µ°´µ¸¹¯�Ç �µª§¹µÇ ¸¯ª´§²Á¹Ç
¶·¬©¯¿¯Ç¹¬®¯Ç¸¹µ°´µ¸¹¯Ç¸¬Ç®§«¬°¸¹©§Ç¯®±²Å¾©§´¬¹µÇ´§Ç¶·¬±Á¸©§¾§Ç¾·¬®Çµ¹©§·ÆÀÇ¸µ²¬´µ¯«�Ç±µ°¹µÇ«¯·¬±¹´µÇ
©Á®«¬°¸¹©§Ç´§Ç·§¨µ¹´¯ÆÇ³¬¼§´¯®Á³Ç´§Ç¶·¬±Á¸©§¾§�

�Ç¸²º¾§°Ç´§Ç¸¶µ³§ª§¹¬²´µÇ¬²¬±¹·µ®§¼·§´©§´¬�Çµ¸©¬´Ç¸§³µ®§¼·§´©§´¬¹µÇµ¹Ç¹µ±µ©¯ÆÇ¹·§´¸»µ·³§¹µ·�Ç
´§¶·¬­¬´¯¬¹µÇ¹·Æ¨©§Ç«§Ç¨Á«¬Ç��Ç6DCÇ฀Ç����

�¸©¬´Ç¸¹§´«§·¹´¯¹¬Ç®§À¯¹´¯Ç»º´±½¯ �̄Ç®§À¯¹´¯¹¬Ç¨²µ±µ©¬Çµ¸¯ªº·Æ©§¹ÇµÀ¬�

Ç¯®³¬·©§´¬Ç´§Ç¹µ±µ©¬Ç�02����Ç02����Ç02����Ç02���	�

Ç¯®³¬·©§´¬Ç´§Ç¹µ±µ©¬�Ç´§¶·¬­¬´¯¬�Ç¾¬¸¹µ¹§�Ç³µÀ´µ¸¹�Ç¬´¬·ª¯Æ�Ç±µ¬»¯½¯¬´¹Ç´§Ç³µÀ´µ¸¹¹§Ç�02����Ç

02����Ç02���	Ç¯Ç«·ºª¯Ç®§Ç02���Ç¯Ç02����Ç¶·¬«²§ª§Ç¸¬Ç¯Ç¯®³¬·©§´¬Ç´§Ç¼§·³µ´¯¾´¯Ç¯®±·¯©Æ©§´¯Æ�

Ç ¸¬·¯°´§Ç ±µ³º´¯±§½¯ÆÇ ¸Ç «¯¸¹§´½¯µ´´µÇ º¶·§©²¬´¯¬Ç ®§Ç ½Æ²µ¸¹´µÇº¶·§©²¬´¯¬Ç´§Ç ¯´¸¹§²§½¯Æ¹§Ç �02����Ç

02����Ç02����Ç02����Ç02����Ç02����Ç02����Ç02����Ç02���	�
�Ç¸²¬«©§À§¹§Ç¹§¨²¯½§Ç¸§Ç¶µ±§®§´¯Ç¹¯¶µ©¬¹¬Ç¬²¬±¹·µ´´¯Ç®§À¯¹´¯Ç¨²µ±µ©¬�Ç¶·¬«²§ª§´¯Ç®§Ç¶·¬±Á¸©§¾¯ÇÇ

¹¯¶Ç4MAXÇ¯Ç¹¯¶Ç%MAX�

CBs
PR221 PR222 PR223 PR231 PR232 PR331 PR332 PR333 PR121 PR122 PR123

T2 - - - - - - - - - -

T4 - - - - - - - -

T5 - - - - - - - -

T6 - - - - - - - -

T7 - - - - - - -

X1 - - - - - - - -

E1 - - - - - - - -

E2 - - - - - - - -

E3 - - - - - - - -

E4 - - - - - - - -

E5 - - - - - - - -

E6 - - - - - - - -

¬²¬±¹·µ´´¯Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç¸Ç¶·¬±Á¸©§¾¯Ç���
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�Ç¸²¬«©§À§¹§Ç¹§¨²¯½§Ç¸§Ç¶µ±§®§´¯Ç´µ³¯´§²´¯¹¬Ç¹µ±µ©¬Ç´§Ç¶·¬±Á¸©§¾¯¹¬Ç4MAXÇ¯Ç%MAX�


Ç�ÁÀµÇ¹§±§Ç®§Ç)UÇ�Ç����Ç!Ç�´¬Ç¸¬Ç¶·¬«²§ª§Ç®§Ç��6Ç¯Ç��,	�
�·¯³¬·Ç®§Ç¶µ²®©§´¬Ç´§Ç¹§¨²¯½§¹§
�·¬±Á¸©§¾Á¹Ç¹¯¶Ç%�,Ç¸¬Ç¶·¬«²§ª§Ç¸Ç)UÇ�Ç����!Ç¯Ç)UÇ�Ç����!�Ç´µÇ´¬Ç¸¬Ç¶·¬«²§ª§Ç¸
Ç)UÇ�Ç����!�

�������Ç�§À¯¹´¯Ç»º´±½¯¯Ç´§Ç¬²¬±¹·µ´´¯¹¬Ç®§À¯¹´¯¹¬Ç¨²µ±µ©¬Ç
�§À¯¹´¯¹¬Ç»º´±½¯¯Ç´§Ç¬²¬±¹·µ´´¯¹¬Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç¸§�

,Ç
ÇÇÇÇÇ�§À¯¹§Çµ¹Ç¶·¬¹µ©§·©§´¬Ç¸Çµ¨·§¹´µ®§©¯¸¯³µÇ¶·µ«Á²­¯¹¬²´µÇ©·¬³¬®§±Á¸´¬´¯¬
�§À¯¹´§Ç »º´±½¯ÆÇ ¸·¬ÀºÇ ¶·¬¹µ©§·©§´¯ÆÇ ¸Ç µ¨·§¹´µ®§©¯¸¯³µÇ ¶·µ«Á²­¯¹¬²´µÇ ©·¬³¬®§±Á¸´¬´¯¬Ç ¯Ç

±µ´¸¹§´¹´§Ç¸¶¬½¯»¯¾´§Ç¬´¬·ª¯ÆÇ´§Ç¶·¬³¯´§©§´¬Ç�Ç´¬Ç³µ­¬Ç«§Ç¨Á«¬Ç¯®©¬«¬´§�
,Ç
ÇÇÇÇÇ�§À¯¹§Çµ¹Ç¶·¬¹µ©§·©§´¬Ç©Ç¸Áµ¹©¬¹¸¹©¯¬Ç¸Ç¸¹§´«§·¹§Ç)��Ç�����
�

�§À¯¹´§Ç »º´±½¯ÆÇ ¸·¬ÀºÇ ¶·¬¹µ©§·©§´¯ÆÇ ¸Ç µ¨·§¹´µ®§©¯¸¯³µÇ ¶·µ«Á²­¯¹¬²´µÇ ©·¬³¬®§±Á¸´¬´¯¬Ç Ç ¯Ç
¼§·§±¹¬·¯¸¹¯±¯Ç´§Ç¯®±²Å¾©§´¬Ç©Ç¸Áµ¹©¬¹¸¹©¯¬Ç¸Ç)��Ç�����
��Ç¶·¯²µ­¯³§Ç¶·¯Ç±µµ·«¯´¯·§´¬Ç¸Ç¶·¬«¶§®¯¹¬²¯Ç¯Ç
¸Á¸Ç®§À¯¹¯Ç®§Ç¸·¬«´µÇ´§¶·¬­¬´¯¬�
3Ç
ÇÇÇÇÇ�§À¯¹§Çµ¹Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç¸Ç´§¸¹·µ°©§¬³µÇ®§±Á¸´¬´¯¬

�§À¯¹´§Ç»º´±½¯ÆÇ¸·¬ÀºÇ¹µ±µ©¬Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç¸Ç´§¸¹·µ°©§¬³µÇ©·¬³¬®§±Á¸´¬´¯¬�Ç¨²§ªµ«§·¬´¯¬Ç´§Ç
©Á®³µ­´µ¸¹¹§Ç®§Ç´§¸¹·µ°©§´¬Ç´§Ç®§±Á¸´¬´¯¬¹µÇ¹§®¯Ç®§À¯¹§Ç¬Çµ¸µ¨¬´µÇ¶µ²¬®´§�Ç±µª§¹µÇ¬Ç´¬µ¨¼µ«¯³µÇ«§Ç¸¬Ç
¶µ¸¹¯ª´¬Ç¸¬²¬±¹¯©´§Ç±µµ·«¯´§½¯ÆÇ³¬­«ºÇ·§®²¯¾´¯Çº¸¹·µ°¸¹©§�

MCCBs T2 T4 T5 T6 T7

160 250 320 400 630 630 800 1000 800 1000 1250 1600

10 - - - - - - - - - - -

25 - - - - - - - - - - -

63 - - - - - - - - - - -

100 - - - - - - - - -

160 - - - - - - - - -

250 - - - - - - - - - -

320 - - - - - - - - -

400 - - - - - -

630 - - - - - -

800 - - - - - - -

1000 - - - - - - - -

1250 - - - - - - - - - -

1600 - - - - - - - - - - -

In Iu

ACBs

E3H-V E3 N-S-H-V E3 S-H-V-L

E3 N-S-

H-V
E4S-H-V E6V E6H-V

E2S E2N-

S-L

E2B-N-

S-L E2B-

N-SE1B-N

X1B-N-L X1B-N

630 800 1250* 1600 2000 2500 3200 4000 3200 4000 5000 6300

400 - - - - - -
630 - - - - - -
800 - - - - - - -

1000 - - - - - - - -
1250 - - - - - -
1600 - - - - - - -
2000 - - - - - - - -
2500 - - - - - - - - -
3200 - - - - - -
4000 - - - - - - - - -
5000 - - - - - - - - - - -
6300 - - - - - - - - - - - -

In Iu
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�ÇÇ�¸¹·µ°¸¹©§Ç®§Ç®§À¯¹§Ç¯Çº¶·§©²¬´¯¬
3�Ç
ÇÇÇÇ�©µ°´µÇ3

�§®¯Ç»º´±½¯ÆÇ«§©§Ç©Á®³µ­´µ¸¹Ç«§Ç¸¬Ç®§«§«§¹Ç´¬®§©¯¸¯³µÇ¬«¯´§Çµ¹Ç«·ºª§Ç«©¬Ç¸¹µ°´µ¸¹¯Ç´§Ç®§À¯¹´§¹§Ç»º´±½¯ÆÇ3Ç
¯Ç«§Ç¸¬Ç§±¹¯©¯·§¹Ç¬«´µ©·¬³¬´´µ�Ç¸¬²¬±¹¯©´µ¸¹Ç³µ­¬Ç«§Ç¸¬Ç¶µ¸¹¯ª´¬Ç¯Ç¶·¯Ç¯®±²Å¾¯¹¬²´µÇ±·¯¹¯¾´¯Çº¸²µ©¯Æ�
$Ç
ÇÇÇÇÇ�§©¯¸¬À§Çµ¹Ç¶µ¸µ±§¹§Ç®§À¯¹§Çµ¹Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç¸Ç´§¸¹·µ°©§´¬Ç´§Ç®§±Á¸´¬´¯¬¹µ

�§À¯¹§Çµ¹Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�Ç¶µ«µ¨´§Ç´§Ç3Ç»º´±½¯Æ¹§�Ç±µÆ¹µÇÇ³µ­¬Ç«§Ç¸·§¨µ¹¯Ç¶µÇ·§®²¯¾¬´
´§¾¯´Ç©Ç®§©¯¸¯³µ¸¹Çµ¹Ç¶µ¸µ±§¹§Ç´§Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�Çµ¸µ¨¬´µÇ¶µ«¼µ«ÆÀ§Ç®§Ç³´µªµ±µ´¹º·´¯Ç
©¬·¯ª¯Ç¯²¯Çªµ²Æ³Ç¨·µ°Ç¶§·§²¬²´¯Ç®§¼·§´©§À¯Ç²¯´¯¯�
)Ç
ÇÇÇÇÇÇ�§À¯¹§Çµ¹Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç¸Ç³¯ª´µ©¬´µÇ¯®±²Å¾©§´¬

�º´±½¯ÆÇ®§Ç³¯ª´µ©¬´§Ç®§À¯¹§Ç¸·¬ÀºÇ±Á¸µÇ¸Á¬«¯´¬´¯¬�
%&$0
Ç�§´´µÇµ¹±·¯©§´¬Ç¯Ç¶·¬«¶§®©§´¬Çµ¹Ç´¬¯®¶·§©´µ¸¹¯

�²§ªµ«§·¬´¯¬Ç ´§Ç ¹§®¯Ç »º´±½¯Æ�Ç ®§À¯¹´¯Æ¹Ç ¨²µ±Ç ³µ­¬Ç «§Ç ¯®µ²¯·§Ç ¶µ©·¬«§¹§Ç ®§Ç ¶µ
±·§¹Á±Ç ¶¬·¯µ«Çµ¹Ç©·¬³¬ÇÇ
©Ç¸·§©´¬´¯¬Ç¸Á¸Ç®µ´µ©§¹§Ç¸¬²¬±¹¯©´µ¸¹�Ç±µÆ¹µÇ¸¬Ç¶·¬«²§ª§Ç©Ç³µ³¬´¹§Ç´§Ç¶§®§·§�
2CÇ
ÇÇÇ�§À¯¹§Çµ¹Çµ¸¹§¹Á¾¬´Ç¹µ±

�§®¯Ç »º´±½¯ÆÇ ¬Ç µ¸µ¨¬´µÇ ¶µ«¼µ«ÆÀ§Ç ¹§³�Ç ±Á«¬¹µÇ ¸¬Ç ¯®¯¸±©§Ç ®§À¯¹§Ç µ¹Ç µ¸¹§¹Á¾¬´Ç ¹µ±Ç ¶·¯Ç ´¯¸±§Ç
¾º©¸¹©¯¹¬²´µ¸¹�Ç±§±¹µÇ¯Ç®§Ç¶·¯²µ­¬´¯ÆÇ¸Ç©¯¸µ±§Ç¾º©¸¹©¯¹¬²´µ¸¹Ç®§Ç«§Ç¸¬Ç¶·¬«¶§®Æ¹Ç¼µ·§¹§Çµ¹Ç¯´«¯·¬±¹¬´Ç
±µ´¹§±¹�
'Ç
ÇÇÇÇÇ�§À¯¹§Çµ¹Ç®¬³´µÇ¸Á¬«¯´¬´¯¬Ç¸Ç´§¸¹·µ°©§¬³µÇ©·¬³¬®§±Á¸´¬´̄ ¬

�º´±½¯ÆÇ®§Ç®§À¯¹§Ç´§Ç¯´¸¹§²§½¯Æ¹§Ç©Ç¸²º¾§°Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç¸¶·Æ³µÇ®¬³Æ¹§�
5Ç
ÇÇÇÇÇ�§À¯¹§Çµ¹Ç«¬¨§²§´¸Ç´§Ç»§®¯¹¬

�§À¯¹´§Ç »º´±½¯Æ�Ç ±µÆ¹µÇ ¸·§¨µ¹©§�Ç ±µª§¹µÇ ¸¬Ç º¸¹§´µ©¯Ç ¸ÁÀ¬¸¹©¬´Ç «¬¨§²§´¸Ç ³¬­«ºÇ ¹µ±µ©¬¹¬Ç ´§Ç
µ¹«¬²´¯¹¬Ç»§®¯Ç®§À¯¹¬´¯Çµ¹Ç¶·¬±Á¸©§¾§�
/4Ç
ÇÇÇ�§³µ®§À¯¹§Çµ¹Ç©¯¸µ±§Ç¹¬³¶¬·§¹º·§

�§À¯¹´§Ç »º´±½¯Æ�Ç ±µÆ¹µÇ º¶·§©²Æ©§Ç ¯®±²Å¾©§´¬¹µÇ ´§Ç ¶·¬±Á¸©§¾§�Ç ±µª§¹µÇ ¹¬³¶¬·§¹º·§¹§Ç ©Á¹·¬Ç ©Ç
¯®±²Å¾©§Àµ¹µÇº¸¹·µ°¸¹©µÇ³µ­¬Ç«§Ç®§¸¹·§¿¯Ç¶·§©¯²´µ¹µÇ³ºÇ»º´±½¯µ´¯·§´¬�
56Ç
ÇÇÇ�§À¯¹§Çµ¹Ç´¯¸±µÇ´§¶·¬­¬´¯¬

�§À¯¹´§Ç»º´±½¯Æ�Ç±µÆ¹µÇ¸·§¨µ¹©§�Ç±µª§¹µÇ»§®µ©µ¹µÇ´§¶·¬­¬´¯¬Ç¶§«´¬Ç¶µ«Ç¶·¬«©§·¯¹¬²´µÇ®§«§«¬´§Ç
¸¹µ°´µ¸¹�
�6Ç
ÇÇÇ�§À¯¹§Çµ¹Ç¶·¬´§¶·¬­¬´¯¬

�§À¯¹´§Ç»º´±½¯Æ�Ç±µÆ¹µÇ¸·§¨µ¹©§�Ç±µª§¹µÇ»§®µ©µ¹µÇ´§¶·¬­¬´¯¬Ç¶·¬©¯¿¯Ç¶·¬«©§·¯¹¬²´µÇ®§«§«¬´¯ÆÇ¶·§ª�
26Ç
ÇÇÇ�§À¯¹§Çµ¹Çµ¸¹§¹Á¾´µÇ´§¶·¬­¬´¯¬

�§À¯¹§�Ç±µÆ¹µÇº¸¹§´µ©Æ©§Ç§´µ·³§²´¯Ç´§¶·¬­¬´¯ÆÇ©Ç´º²¬©¯ÆÇ¶·µ©µ«´¯±�
20Ç
ÇÇÇ�§À¯¹§Çµ¹Çµ¨·§¹´§Ç³µÀ´µ¸¹

�§À¯¹§�Ç±µÆ¹µÇ¸·§¨µ¹©§�Ç±µª§¹µÇ¶µ¸µ±§¹§Ç´§Ç§±¹¯©´§¹§Ç³µÀ´µ¸¹Ç¬Çµ¨·§¹´§Ç´§Ç¹§®¯Ç¶·¯Ç´µ·³§²´§¹§Ç
·§¨µ¹§�
5&Ç
ÇÇÇ�§À¯¹§Çµ¹Ç¶µ´¯­¬´§Ç¾¬¸¹µ¹§

�§®¯Ç®§À¯¹§Çº¸¹§´µ©Æ©§Ç¶§«§´¬¹µÇ´§Ç³·¬­µ©§¹§Ç¾¬¸¹µ¹§Ç¶µ«Çµ¶·¬«¬²¬´§Ç¸¹µ°´µ¸¹�Çª¬´¬·¯·§Ç§²§·³§Ç¯²¯Ç
µ¹©§·ÆÇ©¬·¯ª§¹§�
/&Ç
ÇÇÇ�§À¯¹§Çµ¹Ç©¯¸µ±§Ç¾¬¸¹µ¹§

�§®¯Ç®§À¯¹§Çº¸¹§´µ©Æ©§Ḉ §·§¸¹©§´¬¹µḈ §Ç³·¬­µ©§¹§Ç¾¬¸¹µ¹§Ḉ §«Çµ¶·¬«¬²¬´§Ç¸¹µ°´µ¸¹�Çª¬´¬·¯·§Ç§²§·³§Ç̄ ²¯Ç
µ¹©§·ÆÇ©¬·¯ª§¹§�
�Ç
ÇÇÇÇ�¬·³¯¾´§Ç¶§³¬¹

�²§ªµ«§·¬´¯¬Ç ´§Ç ¹§®¯Ç »º´±½¯ÆÇ ¬Ç ©Á®³µ­´µÇ «§Ç ¸¬Ç µ¹¾¬¹¬Ç ´§ª·Æ©§´¬¹µÇ ´§Ç ±µ³¶µ´¬´¹¯¹¬�Ç ¹§±§Ç ¾¬Ç
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dÇÇ2#���Ç®§À¯¹¬´Ç¨²µ±Ç®§Çµ¸¹§¹Á¾¬´Ç¹µ±Ç®§Ç³µ´¹§­Ç¸Ç¶·¬±Á¸©§¾¯Ç4MAXÇ���Ç���Ç���Ç���Ç��Ç¸Ç´µ³¯´§²¬´Ç
¹µ±Çµ¹Ç���Ç«µÇ�����
dÇÇ2#���Ç®§À¯¹¬´Ç¨²µ±Ç®§Çµ¸¹§¹Á¾¬´Ç¹µ±Ç®§Ç³µ´¹§­Ç¸Ç¶·¬±Á¸©§¾¯Ç4MAXÇ��Ç¸Ç´µ³¯´§²¬´Ç¹µ±Ç«µÇ�����
dÇÇ¬²¬±¹·µ´´¯Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç02���$3�0�Ç02���Ç$3�0Ç,3)'Ç®§Ç¶·¬±Á¸©§¾¯Ç���Ç���Ç��Ç¸Ç´µ³¯´§²¬´Ç¹µ±Ç
µ¹Ç����Ç«µÇ������
dÇÇ¬²¬±¹·µ´´¯Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç02����Ç02���Ç,3)'Ç®§Ç¶·¬±Á¸©§¾¯Ç�MAXÇ��Ç¸Ç´µ³¯´§²¬´Ç¹µ±Çµ¹Ç����Ç«µÇ
������
dÇÇ¬²¬±¹·µ´´¯Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç02���Ç¸Ç¯´¹¬ª·¯·§´§Ç®§À¯¹§Çµ¹Çµ¸¹§¹Á¾¬´Ç¹µ±Ç®§Ç¶·¬±Á¸©§¾¯Ç¹¯¶Ç
�MAXÇ��Ç¸Ç´µ³¯´§²¬´Ç¶·µ«Á²­¯¹¬²¬´Ç¹µ±Çµ¹Ç����Ç«µÇ������


Ç©Á®«º¿´¯Ç¶·¬±Á¸©§¾¯�
dÇ Ç �2����Ç 02����Ç 02���Ç ,3)'Ç ¬²¬±¹·µ´´¯Ç ®§À¯¹´¯Ç ¨²µ±µ©¬Ç ®§Ç ¶·¬±Á¸©§¾¯Ç �MAXÇ ��Ç ¸Ç ´µ³¯´§²¬´Ç
¶·µ«Á²­¯¹¬²¬´Ç¹µ±Çµ¹Ç����Ç«µÇ������
dÇÇ�Á®«º¿´¯Ç¶·¬±Á¸©§¾ �̄Çµ¨µ·º«©§´¯Ç¸Ç¬²¬±¹·µ´´¯Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç¹¯¶Ç�2����Ç02����Ç02���Ç,3)'Ç®§Ç
¶·¬±Á¸©§¾¯Ç%MAXÇ%�Ç«µÇ��Ç¸Ç´µ³¯´§²¬´Ç¶·µ«Á²­¯¹¬²¬´Ç¹µ±Çµ¹Ç����Ç«µÇ������
dÇÇ�2����Ç02���Ç¬²¬±¹·µ´´¯Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç¸Ç¯´¹¬ª·¯·§´§Ç®§À¯¹§Çµ¹Çµ¸¹§¹Á¾¬´Ç¹µ±Ç®§Ç¶·¬±Á¸©§¾¯Ç
�MAXÇ��Ç¸Ç´µ³¯´§²¬´Ç¶·µ«Á²­¯¹¬²¬´Ç¹µ±Çµ¹Ç����Ç«µÇ������
dÇÇ02���Ç¯Ç02���Ç¬²¬±¹·µ´´¯Ç®§À¯¹´¯Ç¨²µ±µ©¬Ç¸Ç¯´¹¬ª·¯·§´§Ç®§À¯¹§Çµ¹Çµ¸¹§¹Á¾¬´Ç¹µ±Ç®§Ç¶·¬±Á¸©§¾¯Ç
%MAXÇ%�Ç«µÇ��Ç¸Ç´µ³¯´§²¬´Ç¶·µ«Á²­¯¹¬²¬´Ç¹µ±Çµ¹Ç����Ç«µÇ������

RC221 RC222 RC223

T1-T2-T3 T1-T2-T3 T4 and T5 4p T4 4p

[V] 85…500 85…500 85…500 110…500

[Hz] 45…66 45…66 45…66 0-400-700-1000

85…500 85…500 85…500 110…500

[A] up to 250 A up to 250 A up to 500 A up to 250 A

[A]
0.03-0.1-0.3

0.5-1-3

0.03-0.05-0.1-0.3

0.5-1-3-5-10

0.03-0.05-0.1 

0.3-0.5-1-3-5-10

0.03-0.05-0.1

0.3-0.5-1

[s] -0.2-0.3-0.5-1-2-3 -0.2-0.3-0.5-1-2-3

0- 0.1

-0.2-0.3-0.5-1-2-3

�¯«Ç´§Ç¶·¬±Á¸©§¾§
�̄ ¶
�¬¼´µ²µª¯Æ
�¬°¸¹©¯¬
�Á·©¯¾´µÇ·§¨µ¹´µÇ´§¶·¬­¬´¯¬��	

�§¨µ¹´§Ç¾¬¸¹µ¹§
�§³µ®§¼·§´©§´¬
�¬¸¹µ©Ç·§¨µ¹¬´Çµ¨¼©§¹Ç��	

�µ³¯´§²¬´Ç·§¨µ¹¬´Ç¹µ±
�®±²Å¾©§´¬Ç¶·¯Ç´µ³¯´§²¬´
µ¸¹§¹Á¾¬´Ç¹µ±

�·¬³¬©§Çª·§´¯½§
®§Ç´¬¯®±²Å¾©§´¬
�µ²¬·§´¸Ç´§Ç©·¬³¬¹µÇ´§Ç¯®±²Å¾©§´¬

��	Ç�§¨µ¹§Ç«µÇ��Ç6Ç»§®§Ç
Ç´¬º¹·§²§Ç���Ç6Ç®§Ç2#���	�

,Ç³µ«¬² ·§®¶µ²µ­¬´Çµ¹«µ²º
³¯±·µ¶·µ½¬¸µ·´§

¸Ç¯®±²Å¾©§À§Ç¨µ¨¯´§
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�ÇÇ�¸¹·µ°¸¹©§Ç®§Ç®§À¯¹§Ç¯Çº¶·§©²¬´¯¬
�Ç¸²¬«©§À§¹§Ç¹§¨²¯½§Ç¬Çµ¨µ¨À¬´§Çª§³§¹§Çµ¹Ç¶·¬±Á¸©§¾¯Ç´§Ç!""Ç3!#%Ç®§Ç®§À¯¹§Çµ¹Çµ¸¹§¹Á¾¬´Ç¹µ±Ç¯Ç

®¬³´µÇ¸Á¬«¯´¬´¯¬

�¬²¬¹§Ç®§Çµ¸¹§¹Á¾¬´Ç¹µ±Ç¸Ç©Á´¿¬´Ç¹·§´¸»µ·³§¹µ·
�·¬±Á¸©§¾¯¹¬Ç!""Ç3!#%Ç³µª§¹Ç«§Ç¨Á«§¹Ç³µ´¹¯·§´¯Ç¸ÁÀµÇ¹§±§Ç¸Ç·¬²¬¹§¹§Ç®§Çµ¸¹§¹Á¾¬´Ç¹µ±Ç2#1Ç¸Ç

µ¹«¬²¬´Ç ¹µ·µ¯«Ç ®§Ç «§Ç ¸¬Ç ¯®¶Á²´Æ¹Ç ¯®¯¸±©§´¯Æ¹§�Ç ±µª§¹µÇ º¸²µ©¯Æ¹§Ç ©Ç ¯´¸¹§²§½¯Æ¹§Ç ¸§Ç µ¸µ¨¬´µÇ
·¬¸¹·¯±¹¯©´ �̄Ç±§¹µÇ´§¶·¯³¬·Ç¸Ç©¬¾¬Ç¯´¸¹§²¯·§´¯Ç¶·¬±Á¸©§¾ �̄Çµª·§´¯¾¬´µÇ¶·µ¸¹·§´¸¹©µÇ©Çµ¹«¬²¬´¯¬¹µÇ®§Ç
¶·¬±Á¸©§¾¯¹¬Ç¯Ç«·�

�²§ªµ«§·¬´¯¬Ç´§Ç¼§·§±¹¬·¯¸¹¯±¯¹¬Ç´§Ç´§¸¹·µ°±¯¹¬Ç®§Çµ¸¹§¹Á¾´¯ÆÇ¹µ±Ç¯Ç´§Ç©·¬³¬´§¹§Ç®§Ç¯®±²Å¾©§´¬�Ç
·¬²¬¹§¹§Ç®§Çµ¸¹§¹Á¾¬´Ç¹µ±Ç¸Ç©Á´¿¬´Ç¹·§´¸»µ·³§¹µ·Ç³µª§¹Ç²¬¸´µÇ«§Ç¨Á«§¹Ç¯´¸¹§²¯·§´¯Ç«µ·¯Ç©Ç±·§°´¯¹¬Ç
¬¹§¶¯Ç´§Ç¯®ª·§­«§´¬Ç´§Ç¯´¸¹§²§½¯Æ¹§�Ç©Ç¾§¸¹´µ¸¹�Ç¶·¯Ç¯®¨¯·§´¬Ç´§Ç´µ³¯´§²¬´Çµ¸¹§¹Á¾¬´Ç¹µ±Ç)฀N�����!Ç¸Ç
³¯ª´µ©¬´µÇ ¯®±²Å¾©§´¬�Ç ¶·¬±Á¸©§¾Á¹Ç ª§·§´¹¯·§Ç ®§À¯¹§Ç µ¹Ç ¯´«¯·¬±¹¬´Ç ±µ´¹§±¹Ç ¯Ç ¶·¬«¸¹§©²Æ©§Ç
«µ¶Á²´¯¹¬²´§Ç³Æ·±§Ç¸·¬ÀºÇ«¯·¬±¹¬´Ç±µ´¹§±¹�Ç¸ÁÀµÇ¹§±§Ç¯Ç¶·¯Ç´§²¯¾¯¬Ç´§Çµ¸µ¨¬´µÇ©¯¸µ±¯Ç¸¹µ°´µ¸¹¯Ç´§Ç
¸Á¶·µ¹¯©²¬´¯¬¹µÇ´§Ç®¬³´µÇ¸Á¬«¯´¬´¯¬�

�¬®¯Ç·¬²¬¹§Ç®§Çµ¸¹§¹Á¾¬´Ç¹µ±Ç¸§Çµ¹Ç¹¯¶§Ç¸Ç¯´«¯·¬±¹´µÇ«¬°¸¹©¯¬�Ç±µ³§´«§¹§Ç®§Çµ¹©§·Æ´¬�Ç¶µ«§«¬´§Ç
µ¹Ç ·¬²¬¹µ�Ç ¹·Æ¨©§Ç «§Ç «µ©¬«¬Ç «µÇ ¯®±²Å¾©§´¬Ç ´§Ç ¶·¬±Á¸©§¾§Ç ¾·¬®Ç «µ¶Á²´¯¹¬²¬´Ç ®§À¯¹¬´Ç ¨²µ±�Ç ±µ°¹µÇ
¶·¬«©§·¯¹¬²´µÇ¬Ç³µ´¹¯·§´Ç©Ç¶·¬±Á¸©§¾§Çµ¹Ç¶µ¹·¬¨¯¹¬²Æ�

In

RC221 RC222 RC223

PR222

LSIG

PR223

LSIG

PR331

PR332

PR333 (2)

LSIG

PR332

PR333 (2)

LSIRc

PR121

PR122

PR123

LSIG

PR122

LSIRc

type A-AC A-AC B - - - A-AC - A-AC

MCCb

T1 16÷160 - - - - - - -

T2 10÷160 - - - - - - -

T3 63÷250 - - - - - - -

T4 100÷320 - (1) - - - -

T5 320÷630 - - - - - -

T6 630÷1000 - - - - - - -

T7 800÷1600 - - - - - - -

ACB

X1 400÷1600 - - - - - - -

E1 400÷1600 - - - - - - -

E2 400÷2000 - - - - - - -

E3 400÷3200 - - - - - - -

E4 1250÷4000 - - - - - - - -

E6 3200÷6300 - - - - - - - -
��	Ç�§³µÇ®§Ç��Ç����
��	Ç�§³µÇ®§Ç���

SACE RCQ

AC [V] 80…500

DC [V] 48…125

[Hz] 45÷66

[A] 0.03-0.05-0.1-0.3-0.5

[A] 1-3-5-10-30

[s] 0-0.1-0.2-0.3-0.5-0.7-1-2-3-5

�¬²¬¹§Ç®§Çµ¸¹§¹Á¾¬´Ç¹µ±

�§¶·¬­¬´¯¬Ç´§Ç®§¼·§´©§´¬¹µ

�§¨µ¹´§Ç¾¬¸¹µ¹§

�§¸¹·µ°©§´¬Ç´§Çª·§´¯½§¹§
®§Ç¯®±²Å¾©§´¬Ç)ÇÇN

�§¸¹·µ°©§´¬Ç´§Ç©·¬³¬¹µÇ®§Ç¯®±²Å¾©§´¬

�
©¯Çµ¨¼©§¹Ç´§Ç´§¸¹·µ°±¯¹¬

�
·¯Çµ¨¼©§¹Ç´§Ç´§¸¹·µ°±¯¹¬
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�ÇÇ�¨À¯Ç¼§·§±¹¬·¯¸¹¯±¯
���Ç�µ»¹º¬·Çc�·¯©¯Ç���~Ç�#URVESÇ���	

�µ»¹º¬·´¯Æ¹Ç¶§±¬¹Çc#URVES~�Ç±µ°¹µÇ¸¬Ç¶·¬«²§ª§Ç´§Ç±µ³¶§±¹Ç«¯¸±�ÇÇ¬Ç¸·¬«¸¹©µÇ¶·¬«´§®´§¾¬´µÇ®§Ç¹¬® �̄Ç
±µ¯¹µÇ·§¨µ¹Æ¹Ç©Ç¸»¬·§¹§Ç´§Ç¬²¬±¹·µ¶·µ¬±¹¯·§´¬¹µ�

�§®¯Ç¶·µª·§³§Ç«§©§Ç©Á®³µ­´µ¸¹Ç®§Ç©¯®º§²¯®§½¯ÆÇ´§�
dÇÇ)
TÇ,,,�ÇÇ©·¬³¬¹µ±µ©¯Ç±·¯©¯Ç´§Ç¯®±²Å¾©§´¬Ç¶·¯Ç¹·¯»§®´¯Ç´¬¯®¶·§©´µ¸¹¯�
dÇÇ)
TÇ,,�ÇÇÇ©·¬³¬¹µ±µ©¯Ç±·¯©¯Ç´§Ç¯®±²Å¾©§´¬Ç¶·¯Ç«©º»§®´¯Ç´¬¯®¶·§©´µ¸¹¯�
dÇÇ)
TÇ,.�ÇÇÇ©·¬³¬¹µ±µ©¯Ç±·¯©¯Ç´§Ç¯®±²Å¾©§´¬Ç¶·¯Ç¬«´µ»§®´¯Ç´¬¯®¶·§©´µ¸¹¯�
dÇÇ)
TÇ,0%�ÇÇ©·¬³¬¹µ±µ©¯Ç±·¯©¯Ç´§Ç¯®±²Å¾©§´¬Ç¶·¯Ç´¬¯®¶·§©´µ¸¹¯Ç»§®§Ç
Ç®¬³Æ�
dÇÇ)
)�TÇ,,,�ÇÇ¸¶¬½¯»¯¾´§Ç¬´¬·ª¯ÆÇ´§Ç¶·¬³¯´§©§´¬Ç¶·¯Ç¹·¯»§®´¯Ç´¬¯®¶·§©´µ¸¹¯�
dÇÇ)
)�TÇ,,�ÇÇÇ¸¶¬½¯»¯¾´§Ç¬´¬·ª¯ÆÇ´§Ç¶·¬³¯´§©§´¬Ç¶·¯Ç«©º»§®´¯Ç´¬¯®¶·§©´µ¸¹¯�
dÇÇ)
)�TÇ,.�ÇÇÇ¸¶¬½¯»¯¾´§Ç¬´¬·ª¯ÆÇ´§Ç¶·¬³¯´§©§´¬Ç¶·¯Ç¬«´µ»§®´¯Ç´¬¯®¶·§©´µ¸¹¯�
dÇÇ)
)�TÇ,���ÇÇ¸¶¬½¯»¯¾´§Ç¬´¬·ª¯ÆÇ´§Ç¶·¬³¯´§©§´¬Ç¶·¯Ç´¬¯®¶·§©´µ¸¹¯Ç»§®§Ç
Ç®¬³Æ�
dÇÇ0EAK�Ç±·¯©§Ç¼§·§±¹¬·¯®¯·§À§Çµª·§´¯¾§©§´¬¹µÇ´§Ç¹µ±§�
dÇÇ�·¬³¬¹µ±µ©¯Ç±·¯©¯Ç®§Ç±§¨¬²¯Ç¯Ç¶·¬«¶§®¯¹¬²¯�

�¸©¬´Ç¹µ©§�Ç¶·µª·§³§¹§Ç̄ ®¶Á²´Æ©§Ç̄ Ç»¯´±½¯¯Ç®§Ç¶·µ©¬·±§Ḉ §Ç̧ ¬²¬±¹¯©´µ¸¹�Ç±§¨¬²´§¹§Ç®§À¯¹§�Ç®§À¯¹§Ḉ §Ç
¼µ·§¹§�Ç �²ªµ·¯¹³¯¹¬Ç ®§Ç ¶·µ©¬·Æ©§´¬Ç ´§Ç ±§¨¬²´§¹§Ç ®§À¯¹§Ç ¸§Ç µ¶¯¸§´¯Ç ©Ç ³¬­«º´§·µ«´¯¹¬Ç ¸¹§´«§·¹¯�Ç
�²ªµ·¯¹³¯¹¬Ç®§Ç¶·µ©¬·Æ©§´¬Ç´§Ç¸¬²¬±¹¯©´µ¸¹¹§Ç¸§Ç·¬§²¯®¯·§´¯Ç©Ç¸Áµ¹©¬¹¸¹©¯¬Ç¸Ç´§¸µ±¯¹¬�Çµ¶·¬«¬²¬´¯Ç©Ç
�µ±º³¬´¹¯¹¬Ç ®§Ç ¹¬¼´¯¾¬¸±¯Ç ¶·¯²µ­¬´¯ÆÇ !""Ç 3!#%�Ç ¶µ
±µ´±·¬¹´µÇ c14��Ç �¬²¬±¹¯©´µ¸¹Ç ´¯¸±µÇ ´§¶·¬­¬´¯¬Ç ¸Ç
¶·¬±Á¸©§¾¯Ç���~�Ç�µ»¹º¬·Á¹Çc#URVES~Ç¶µ±§®©§Ç±·¯©¯¹¬Ç´§Ç¯®±²Å¾©§´¬Ç¯Çµª·§´¯¾§©§´¬Ç¸Áª²§¸´µÇ±§¹§²µ®¯¹¬�
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�ÇÇ�¨À¯Ç¼§·§±¹¬·¯¸¹¯±¯
���Ç�µ±µµª·§´¯¾¯¹¬²´¯Ç¼§·§±¹¬·¯¸¹¯±¯Ç

�·¬±Á¸©§¾�Ç ¶·¯Ç ±µ°¹µÇ µ¹©§·Æ´¬¹µÇ ´§Ç ±µ´¹§±¹¯¹¬Ç ¸¬Ç ¯®©Á·¿©§Ç ¸²¬«Ç ¶·¬³¯´§©§´¬¹µÇ ´§Ç ©Á·¼µ©§¹§Ç
¸¹µ°´µ¸¹Ç ´§Ç ¹µ±§Ç ´§Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬Ç ¯²¯Ç ¶·¯Ç ¬¸¹¬¸¹©¬´µ¹µÇ ³ºÇ ¶·¬³¯©§´¬Ç ¶·¬®Ç ´º²§¹§�Ç ¶µ®©µ²Æ©§Ç
±µ³¶µ´¬´¹¯¹¬Ç ´§Ç ¸¯¸¹¬³§¹§Ç «§Ç ¨Á«§¹Ç ¶µ«²§ª§´¯Ç ´§Ç ªµ²¬³¯Ç ´§¹µ©§·©§´¯Æ�Ç ±§±¹µÇ ¹µ¶²¯´´ �̄Ç ¹§±§Ç ¯Ç
«¯´§³¯¾´¯�Ç�§Ç«§Ç¸¬Ç´§³§²Æ¹Ç¹¬®¯Ç´§¹µ©§·©§´¯ÆÇ¸§Ç·§®·§¨µ¹¬´¯Ç¹µ±µµª·§´¯¾§©§À¯Ç¶·¬±Á¸©§¾¯Ç�©¯­Ç�§¸¹Ç��Ç
�²§©§Ç���Çc�¸´µ©´¯Çµ¶·¬«¬²¬´¯Æ~	�Ç±µ¯¹µÇ³µª§¹Ç«§Ç®§«¬°¸¹©§¹Çµ¶¬·§½¯Æ¹§Ç¶µÇµ¹©§·Æ´¬Ç´§Ç±µ´¹§±¹¯¹¬Ç¶·¬«¯Ç
¹µ±Á¹Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç«§Ç¬Ç«µ¸¹¯ª´§²Ç¸©µÆ¹§Ç©Á·¼µ©§Ç¸¹µ°´µ¸¹Ç¯Ç¨Á·®µÇ«§Ç¶µª§¸Æ¹Ç«Áª§¹§Ç³¬­«ºÇ¹Æ¼�Ç
´§Ç¸²¬«©§À§¹§Ç«¯§ª·§³§Ç¬Ç¶µ±§®§´§Ç»µ·³§¹§Ç´§Ç©Á²´¯¹¬Ç´§Ç©¬·µÆ¹´¯ÆÇ¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�Ç±§±¹µÇ¯Ç´§Ç
µª·§´¯¾¬´¯ÆÇ¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�

�§Ç ¸²¬«©§À§¹§Ç «¯§ª·§³§Ç ¬Ç ¶µ±§®§´§Ç ¹µ±µµª·§´¯¾¯¹¬²´§¹§Ç ¼§·§±¹¬·¯¸¹¯±§¹§Ç ´§Ç ¶·¬±Á¸©§¾§Ç 4MAXÇ

4�,����Ç )N����Ç�µÇµ¸¹§Ç cX~Ç ¬Ç ¬»¬±¹¯©´§¹§Ç¸¹µ°´µ¸¹Ç´§Ç¸¯³¬¹·¯¾´¯ÆÇ©¬·µÆ¹¬´Ç¹µ±Ç´§Ç ±Á¸µÇ¸Á¬«¯´¬´¯¬�Ç
«µ±§¹µÇ¶µÇµ¸¹§ÇcY~Ç¬Ç¶µ±§®§´§Çµ¹´µ¸¯¹¬²´§¹§Ç©Á·¼µ©§Ç¸¹µ°´µ¸¹�Ç�»¬±¹Á¹Ç´§Çµª·§´¯¾§©§´¬Ç³µ­¬Ç«§Ç¨Á«¬Ç
µ½¬´¬´Ç¾·¬®Ç¸·§©´Æ©§´¬�Ç¶·¯Ç·§©´¯Ç¸¹µ°´µ¸¹¯Ç´§Ç¸¯³¬¹·¯¾´¯ÆÇ¹µ±Ç´§Ç¶µ©·¬«§�Ç´§Ç©Á·¼µ©§¹§Ç¸¹µ°´µ¸¹Ç´§Ç
©¬·µÆ¹´¯ÆÇ¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç�±·¯©§Ç�	ÇÇ¸Çµª·§´¯¾¬´§¹§Ç©Á·¼µ©§Ç¸¹µ°´µ¸¹Ç�±·¯©§Ç�	�

Ik

t

�¬·µÆ¹¬´Ç¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç

�ª·§´¯¾¬´Ç¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬

1
S

D
C

0
0

8
0

1
1

F
0

0
0

1
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�·¬±Á¸©§¾Á¹Ç4�,���Ç¸Ç®§À¯¹§Çµ¹Ç¶·¬¹µ©§·©§´¬Ç¯Ç±�¸�Ç�¹¬·³µ³§ª´¯¹¬´Ç®§À¯¹¬´Ç¨²µ±	ÇÇ)N���Ç¶·¯Ç���6�Ç

®§Ç¹µ±Ç´§Ç¶µ©·¬«§Çµ¹Ç��ÇK!�Çµª·§´¯¾§©§Ç©Á·¼µ©§¹§Ç¸¹µ°´µ¸¹Ç´§Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç«µÇ����ÇK!ÇeÇc±·¯©§Ç
�~�Ç¸Ç·¬«º±½¯ÆÇµ¹Çµ±µ²µÇ��ÇK!Ç©Ç¸·§©´¬´¯¬Ç¸Ç©Á·¼µ©§¹§Ç¸¹µ°´µ¸¹Ç¨¬®Çµª·§´¯¾§©§´¬Ç·§©´§Ç´§Ç��ÇK!ÇeÇc±·¯©§Ç�~�

�®¬³§°±¯Ç¶·¬«©¯«�Ç¾¬Ç¬²¬±¹·µ«¯´§³¯¾´¯¹¬Ç´§¹µ©§·©§´¯ÆÇ¯Ç¶·¬«¯®©¯±§´¯¹¬Çµ¹Ç¹Æ¼Ç³¬¼§´¯¾´¯Ç¹§±¯©§Ç
¸§Ç¹Æ¸´µÇ¸©Á·®§´¯Ç¸Ç©Á·¼µ©§¹§Ç¸¹µ°´µ¸¹Ç´§Ç¹µ±§�Ç¯®¶µ²®©§´¬¹µÇ´§Ç¹µ±µµª·§´¯¾§©§À¯Ç¶·¬±Á¸©§¾¯Ç¶µ®©µ²Æ©§Ç
µ¶¹¯³§²´µ¹µÇµ·§®³¬·Æ©§´¬Ç´§Ç±µ³¶µ´¬´¹¯¹¬Ç©Ç¬«´§Ç¬²¬±¹·¯¾¬¸±§Ç¯´¸¹§²§½¯Æ�Ç�¸©¬´Ç¹µ©§Çµª·§´¯¾§©§´¬¹µÇ
´§Ç¹µ±§Ç³µ­¬Ç «§Ç ¸¬Ç ¯®¶µ²®©§Ç ¸ÁÀµÇ¹§±§Ç ¯Ç ®§Ç ¶µ¸¹¯ª§´¬Ç ´§Ç ±µµ·«¯´§½¯ÆÇ³¬­«ºÇ «©§Ç ¶·¬±Á¸©§¾§�Ç ¸©Á·®§´¯Ç
¶µ¸²¬«µ©§¹¬²´µ�

84

16.2

68

40
Irms  [kA]

10 21
1

Ip [kA]

10 1

10 1

10 2

крива А

крива В
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�¸©¬´Ç ¶·¬«¯³¸¹©§¹§Ç µ¹Ç ª²¬«´§Ç ¹µ¾±§Ç ´§Ç ¶·µ¬±¹¯·§´¬¹µ�Ç ¯®¶µ²®©§´¬¹µÇ ´§Ç ¹µ±µµª·§´¯¾§©§À¯Ç

¶·¬±Á¸©§¾¯Ç«§©§Ç©Á®³µ­´µ¸¹Ç®§Ç¸²º¾§¯¹¬Çµ¶¯¸§´¯Ç©Ç¸¹§´«§·¹§Ç)��Ç�����
��Ç«§Ç¸¬Ç¯®¨¬ª´¬Ç´¬µ¨¼µ«¯³µ¸¹¹§Ç
µ¹Ç¶·µ©¬·Æ©§´¬Ç´§Çº¸¹µ°¾¯©µ¸¹Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç´Ç§Ç·§®¶·¬«¬²¯¹¬²´¯Ç¹§¨²§�Ç�²¬´Ç�������Ç´§Ç¸¹§´«§·¹§Ç
c�¼¬³¯Ç´§Ç¯´¸¹§²§½¯ �̄Ç±µ¯¹µÇ¸§Çµ¸©µ¨µ«¬´¯Çµ¹Ç¶·µ©¬·Æ©§´¬Ç´§Çº¸¹µ°¾¯©µ¸¹Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬~Çª²§¸ �̄Ç¾¬�

c�·µ©¬·Æ©§´¬Ç´§Çº¸¹µ°¾¯©µ¸¹Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç´¬Ç¸¬Ç¯®¯¸±©§Ç©Ç¸²¬«´¯¹¬Ç¸²º¾§¯Ç���Ç

�§Ç¯´¸¹§²§½¯¯Ç¸Á¸Ç®§À¯¹¯Ç¾·¬®Ç¹µ±µµª·§´¯¾§©§À¯Çº¸¹·µ°¸¹©§�Ç ±µ¯¹µÇ¯³§¹Çµª·§´¯¾§©§´¬Ç´§Ç¹µ±§Ç
´¬¶·¬©¯¿§©§ÀµÇ��ÇK!Ç¶·¯Ç³§±¸¯³§²´¯ÆÇ«µ¶º¸¹¯³Ç©¬·µÆ¹¬´Ç¹µ±Ḉ §Ç±Á¸µÇ̧ Á¬«¯´¬´¯¬Ḉ §Ç̄ ®©µ«¯¹¬Ḉ §Ç©¼µ«ÆÀ§¹§Ç
¸¼¬³§Ç´§Ç¯´¸¹§²§½¯Æ¹§Ç���~

�§Ç¶·¯³¬·Á¹Ç´§Ç¶·¬«´§¹§Ç¸¹·§´¯½§Ç®§¬«´µÇ¸Ç¹¬®¯Ç·§®ª²¬«§´¯Ç©Ç¸¹§´«§·¹§�Ç³µ­¬³Ç«§Çµ¨µ¨À¯³�Ç§±µÇ
¶·¬±Á¸©§¾Á¹Ç ¸¬Ç ¯®¶µ²®©§Ç ±§¹µÇ ª²§©¬´Ç ¶·¬±Á¸©§¾Ç ©Ç ·§®¶·¬«¬²¯¹¬²´µÇ ¹§¨²µÇ ¯Ç ¸¬Ç ¯´¸¹§²¯·§Ç ©Ç ¹µ¾±§Ç µ¹Ç
¯´¸¹§²§½¯Æ¹§�Ç±Á«¬¹µÇ©¬·µÆ¹´¯Æ¹Ç¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç¬Ç��ÇK!�Ç¹µÇ´¬Ç¨¯Ç¨¯²µÇ´¬µ¨¼µ«¯³µÇ«§Ç¸¬Ç¯®©Á·¿©§Ç
¶·µ©¬·±§Ç´§Çº¸¹µ°¾¯©µ¸¹Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�
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�ÇÇ�¨À¯Ç¼§·§±¹¬·¯¸¹¯±¯
���Ç�§·§±¹¬·¯¸¹¯±¯Ç´§Ç¸¶¬½¯»¯¾´§¹§Ç¬´¬·ª¯ÆÇ´§Ç¶·¬³¯´§©§´¬

�Ç ¸²º¾§°Ç ´§Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬�Ç ¾§¸¹¯¹¬Ç ´§Ç ¯´¸¹§²§½¯Æ¹§Ç ®§¸¬ª´§¹¯Ç µ¹Ç ¶µ©·¬«§¹§Ç ¸§Ç ¶µ«²µ­¬´¯Ç ´§Ç
¹¬·³¯¾´¯Ç´§¶·¬­¬´¯Æ�Ç±µ¯¹µÇ¸§Ç¶·µ¶µ·½¯µ´§²´¯Ç±§±¹µÇ´§Ç±©§«·§¹§Ç´§Ç¹µ±§Ç´§Ç¶µ©·¬«§¹§�Ç¹§±§Ç¯Ç´§Ç©·¬³¬¹µÇ
´¬µ¨¼µ«¯³µÇ ´§Ç ¶·¬±Á¸©§Àµ¹µÇ º¸¹·µ°¸¹©µÇ «§Ç ¶·¬±Á¸´¬Ç ¹µ±§�Ç �´¬·ª¯Æ¹§�Ç ¶·µ¶º¸´§¹§Ç µ¹Ç ¶·¬±Á¸©§Àµ¹µÇ
º¸¹·µ°¸¹©µÇ¶µÇ©·¬³¬Ç´§Ç¯®±²Å¾©§´¬¹µ�Ç¸¬Ç´§·¯¾§Çc¸¶¬½¯»¯¾´§Ç¬´¬·ª¯ÆÇ´§Ç¶·¬³¯´§©§´¬~Ç�)�T	�Ç¯®³¬·©§´§Ç©Ç��S�Ç
�µ®´§©§´¬¹µÇ ´§Ç ¸¹µ°´µ¸¹¹§Ç ´§Ç c¸¶¬½¯»¯¾´§¹§Ç ¬´¬·ª¯ÆÇ ´§Ç ¶·¬³¯´§©§´¬~Ç ¶·¬®Ç µ¹«¬²´¯¹¬Ç ¸Á¸¹µÆ´¯ÆÇ ´§Ç
¶µ©·¬«§¹§Ç¬Ç»º´«§³¬´¹§²´µÇ®§Çµ·§®³¬·Æ©§´¬¹µÇ¯Ç®§À¯¹§¹§Ç´§Ç·§®²¯¾´¯¹¬Ç¾§¸¹¯Ç´§Ç¯´¸¹§²§½¯Æ¹§�

�»¬±¹Á¹Çµ¹Çµª·§´¯¾§©§´¬Ç̄ Ḉ §³§²Æ©§´¬Ç©·¬³¬¹µḈ §Ç̄ ®±²Å¾©§´¬Ç©²¯Æ¬Ḉ §Ç̧ ¹µ°´µ¸¹¹§Ḉ §Ç̧ ¶¬½¯»¯¾´§¹§Ç
¬´¬·ª¯ÆÇ´§Ç¶·¬³¯´§©§´¬�Ç�§Ç¹¬®¯Ç¸¹µ°´µ¸¹¯¹¬Ç´§Ç¹µ±§�Ç®§Ç±µ¯¹µÇµ¹©§·Æ´¬¹µÇ´§Ç¶·¬±Á¸©§¾§Ç¸¬Ç·¬ªº²¯·§Ç¾·¬®Ç
´§¸¹·µ°©§´¬Ç ´§Ç ©·¬³¬¹µÇ ´§Ç ¯®±²Å¾©§´¬Ç ´§Ç ®§À¯¹´¯ÆÇ ¨²µ±�Ç ¸¹µ°´µ¸¹¹§Ç ´§Ç ¸¶¬½¯»¯¾´§¹§Ç ¬´¬·ª¯ÆÇ ´§Ç
¶·¬³¯´§©§´¬Ç ¸¬Ç ¶µ²º¾§©§Ç ¾·¬®Ç º³´µ­§©§´¬Ç ´§Ç ±©§«·§¹§Ç ´§Ç ¬»¬±¹¯©´¯Æ¹Ç ¹µ±Ç ´§Ç ¶µ©·¬«§¹§Ç ¶µÇ ©·¬³¬¹µ�Ç
´¬µ¨¼µ«¯³µÇ ´§Ç ®§À¯¹´µ¹µÇ º¸¹·µ°¸¹©µÇ «§Ç ¯®±²Å¾¯�Ç ©Ç µ¸¹§´§²¯¹¬Ç ¸²º¾§ �̄Ç ¸¶¬½¯»¯¾´§¹§Ç ¬´¬·ª¯ÆÇ ´§Ç
¶·¬³¯´§©§´¬Ç³µ­¬Ç«§Ç¸¬Ç¶µ²º¾¯Çµ¹Ç¶µ±§®§´¯¹¬Ç¶µ
«µ²ºÇ«¯§ª·§³¯�

�®²µ­¬´µ¹µÇ ¶µ
«µ²ºÇ ¬Ç ¶·¯³¬·Ç ®§Ç ·§®¾¯¹§´¬Ç ´§Ç ¼§·§±¹¬·¯¸¹¯±§¹§Ç ´§Ç ¸¶¬½¯»¯¾´§¹§Ç ¬´¬·ª¯ÆÇ ´§Ç

¶·¬³¯´§©§´¬Ç®§Ç¶·¬±Á¸©§¾Ç¹¯¶Ç4�3Ç���Ç)N���Ç¶·¯Ç���Ç6�Ç�¸¹¹§Çc¼~Ç¶µ±§®©§Ç¸¯³¬¹·¯¾´¯Æ¹Ç©¬·µÆ¹¬´Ç¹µ±Ç´§Ç
±Á¸µÇ¸Á¬«¯´¬´¯¬�Ç§Çµ¸¹¹§Çcº~Ç¶µ±§®©§Ç¸¹µ°´µ¸¹¯¹¬Ç´§Ç¸¶¬½¯»¯¾´§¹§Ç¬´¬·ª¯ÆÇÇ´§Ç¶·¬³¯´§©§´¬�Ç¯®·§®¬´¯Ç©Ç
-!�S�Ç �·¯Ç ¹µ±Ç ´§Ç ±Á¸µÇ ¸Á¬«¯´¬´¯¬�Ç ·§©¬´Ç ´§Ç ��Ç K!�Ç ¶·¬±Á¸©§¾Á¹Ç ¶·µ¶º¸±§Ç ¸¹µ°´µ¸¹Ç ´§Ç )�T�Ç ·§©´§ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ
´§Ç����Ç-!�SÇ��Ç���Ç���Ç!�S	�

201

1.17

Irms  [kA]

10 3

10 210 1

10 2

10 1

1

10 -1

10 -2

I2t [10   A  s]6 2
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���Ç�¬³¶¬·§¹º·´µÇ®§´¯­§©§´¬Ç´§Ç´µ³¯´§²´¯¹¬Ç¼§·§±¹¬·¯¸¹¯±¯

�Ç̧ ¹§´«§·¹§Ç)��Ç�����
�Ç¬Çº±§®§´µ�Ç¾¬Çª·§´¯½¯¹¬Ḉ §Ç¹¬³¶¬·§¹º·´µÇ¶µ©¯¿¬´¯¬Ç®§Ç¶·¬±Á¸©§¾ �̄Ç·§¨µ¹¬À¯Ç
¶·¯Ç´µ³¯´§²¬´Ç¹µ±�Ç¹·Æ¨©§Ç«§Ç¨Á«§¹Ç©Ç·§³±¯¹¬Ç´§Ç«§«¬´¯¹¬Ç©Ç¸²¬«©§À§¹§Ç¹§¨²¯½§Ç¸¹µ°´µ¸¹¯�

�§¨²¯½§Ç�ÇeÇ�·§´¯½¯Ç´§Ç¹¬³¶¬·§¹º·´µ¹µÇ¶µ©¯¿¬´¯¬Ç®§Ç±²¬³¯Ç¯Ç«µ¸¹Á¶´¯Ç¾§¸¹¯

�¶¯¸§´¯¬Ç´§Ç¾§¸¹¹§
ÇÇ Ç Ç �·§´¯½¯Ç´§Ç¹¬³¶¬·§¹º·´µ¹µÇ¶µ©¯¿¬´¯¬
Ç Ç Ç Ç Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇ�


ÇÇ�¯±µÆÇ¸¹µ°´µ¸¹Ç´¬Ç¬Ç«§«¬´§Ç®§Ç¾§¸¹ �̄Ç·§®²¯¾´¯Çµ¹Ç¯®¨·µ¬´¯¹�Ç�¬Ç¹·Æ¨©§Ç«§Ç¸¬Ç´§·§´Æ©§¹Ç¸Á¸¬«´¯Ç¾§¸¹¯Ç
µ¹Ç¯®µ²§½¯µ´¬´Ç³§¹¬·¯§²�

�¬®¯Ç¸¹µ°´µ¸¹¯Ç¸§Ç©§²¯«´¯Ç®§Ç³§±¸¯³§²´§Ç·¬»¬·¬´¹´§Çµ±µ²´§Ç¹¬³¶¬·§¹º·§Çµ¹Ç��O��Ç±§±¹µÇ¬Çµ¶·¬«¬²¬´µÇ©Ç
¸¹§´«§·¹§Ç)��Ç�����
��Ç¾²¬´Ç������


Ç�²¬³¯Ç®§Ç©Á´¿´¯Ç©·Á®±¯ÇÇÇ Ç Ç ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ ÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇÇ��


Ç�·¬«¸¹©§Ç®§Ç·Á¾´µÇ ÇÇ ³¬¹§²´¯Ç Ç Ç Ç ��
ÇÇÇµ¨¸²º­©§´¬�Ç ÇÇ Ç ´¬³¬¹§²´¯ÇÇ Ç Ç ��

Ç�§¸¹ �̄Ç®§Ç±µ¯¹µÇ¸¬Ç¶·¬«©¯­«§Ç
ÇÇÇ«§Ç¨Á«§¹Ç«µ±µ¸©§´ �̄Ç´µÇ´¬Ç Ç³¬¹§²´¯Ç Ç Ç Ç ��
ÇÇÇ«Á·­§´¯Ç©Ç·Á±§�Ç ÇÇ ´¬³¬¹§²´¯ÇÇ Ç Ç ��


Ç�§¸¹ �̄Ç±µ¯¹µÇ´¬Ç¸¬Ç´§²§ª§Ç«§Ç
ÇÇ¸¬Ç«µ±µ¸©§¹Ç¶·¯Ç´µ·³§²´§Ç Ç³¬¹§²´¯Ç Ç Ç Ç ��
ÇÇ·§¨µ¹§�Ç ÇÇ Ç ´¬³¬¹§²´¯ÇÇ Ç Ç ��
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�ÇÇ�¨À¯Ç¼§·§±¹¬·¯¸¹¯±¯
�µª§¹µÇµ±µ²´§¹§Ç¹¬³¶¬·§¹º·§Ç¬Ç·§®²¯¾´§Çµ¹Ç��O��Ç¸¹µ°´µ¸¹¹§Ç´§Ç¹µ±§�Ç±µÆ¹µÇ³µ­¬Ç«§Ç¸¬Ç¶·µ©¬­«§Ç

¶·µ«Á²­¯¹¬²´µÇµ¹Ç¶·¬±Á¸©§¾§�Ç¬Ç«§«¬´Ç©Ç¸²¬«´¯¹¬Ç¹§¨²¯½¯�

�·¬±Á¸©§¾¯Ç¸Á¸Ç®§À¯¹´¯Ç¨²µ±µ©¬Çµ¹Ç¶·¬¹µ©§·©§´¬Ç¯Ç±�¸�

10 °C 20 °C 30 °C 40 °C 50 °C 60 °C 70 °C 

In [A] MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX

T1

16 13 18 12 18 12 17 11 16 11 15 10 14 9 13

20 16 23 15 22 15 21 14 20 13 19 12 18 11 16

25 20 29 19 28 18 26 18 25 16 23 15 22 14 20

32 26 37 25 35 24 34 22 32 21 30 20 28 18 26

40 32 46 31 44 29 42 28 40 26 38 25 35 23 33

50 40 58 39 55 37 53 35 50 33 47 31 44 28 41

63 51 72 49 69 46 66 44 63 41 59 39 55 36 51

80 64 92 62 88 59 84 56 80 53 75 49 70 46 65

100 81 115 77 110 74 105 70 100 66 94 61 88 57 81

125 101 144 96 138 92 131 88 125 82 117 77 109 71 102

160 129 184 123 176 118 168 112 160 105 150 98 140 91 130

T2

1,6 1,3 1,8 1,2 1,8 1,2 1,7 1,1 1,6 1 1,5 1 1,4 0,9 1,3

2 1,6 2,3 1,5 2,2 1,5 2,1 1,4 2 1,3 1,9 1,2 1,7 1,1 1,6

2,5 2 2,9 1,9 2,8 1,8 2,6 1,8 2,5 1,6 2,3 1,5 2,2 1,4 2

3,2 2,6 3,7 2,5 3,5 2,4 3,4 2,2 3,2 2,1 3 1,9 2,8 1,8 2,6

4 3,2 4,6 3,1 4,4 2,9 4,2 2,8 4 2,6 3,7 2,4 3,5 2,3 3,2

5 4 5,7 3,9 5,5 3,7 5,3 3,5 5 3,3 4,7 3 4,3 2,8 4

6,3 5,1 7,2 4,9 6,9 4,6 6,6 4,4 6,3 4,1 5,9 3,8 5,5 3,6 5,1

8 6,4 9,2 6,2 8,8 5,9 8,4 5,6 8 5,2 7,5 4,9 7 4,5 6,5

10 8 11,5 7,7 11 7,4 10,5 7 10 6,5 9,3 6,1 8,7 5,6 8,1

12,5 10,1 14,4 9,6 13,8 9,2 13,2 8,8 12,5 8,2 11,7 7,6 10,9 7,1 10,1

16 13 18 12 18 12 17 11 16 10 15 10 14 9 13

20 16 23 15 22 15 21 14 20 13 19 12 17 11 16

25 20 29 19 28 18 26 18 25 16 23 15 22 14 20

32 26 37 25 35 24 34 22 32 21 30 19 28 18 26

40 32 46 31 44 29 42 28 40 26 37 24 35 23 32

50 40 57 39 55 37 53 35 50 33 47 30 43 28 40

63 51 72 49 69 46 66 44 63 41 59 38 55 36 51

80 64 92 62 88 59 84 56 80 52 75 49 70 45 65

100 80 115 77 110 74 105 70 100 65 93 61 87 56 81

125 101 144 96 138 92 132 88 125 82 117 76 109 71 101

160 129 184 123 178 118 168 112 160 105 150 97 139 90 129
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�·¯³¬·¯�

�®¨µ·Ç ´§Ç ¶·¬±Á¸©§¾Ç ©Ç ²Æ¹Ç ±µ·¶º¸�Ç ¸Ç ¹¬·³µ³§ª´¯¹¬´Ç ®§À¯¹¬´Ç ¨²µ±�Ç ®§Ç ¹µ©§·¬´Ç ¹µ±Ç ���Ç ��Ç ¶·¯Ç µ±µ²´§Ç
¹¬³¶¬·§¹º·§Ç��O��Ç�¹Ç¹§¨²¯½§¹§�Çµ¹´§¸ÆÀ§Ç¸¬Ç®§Ç4MAXÇ4��Ç³µ­¬Ç«§Ç¸¬Ç©¯« �̄Ç¾¬Ç´§°
¶µ«¼µ«ÆÀ¯ÆÇ¶·¬±Á¸©§¾Ç¬Ç
��Ç)NÇ����Ç±µ°¹µÇ³µ­¬Ç«§Ç¨Á«¬Ç´§¸¹·µ¬´Çµ¹Ç���Ç�Ç«µÇ���Ç��

10 °C 20 °C 30 °C 40 °C 50 °C 60 °C 70 °C 

In [A] MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX

T3

63 51 72 49 69 46 66 44 63 41 59 38 55 35 51

80 64 92 62 88 59 84 56 80 52 75 48 69 45 64

100 80 115 77 110 74 105 70 100 65 93 61 87 56 80

125 101 144 96 138 92 132 88 125 82 116 76 108 70 100

160 129 184 123 176 118 168 112 160 104 149 97 139 90 129

200 161 230 154 220 147 211 140 200 130 186 121 173 112 161

250 201 287 193 278 184 263 175 250 163 233 152 216 141 201

T4

20 19 27 18 24 16 23 14 20 12 17 10 15 8 13

32 26 43 24 39 22 36 19 32 16 27 14 24 11 21

50 37 62 35 58 33 54 30 50 27 46 25 42 22 39

80 59 98 55 92 52 86 48 80 44 74 40 66 32 58

100 83 118 80 113 74 106 70 100 66 95 59 85 49 75

125 103 145 100 140 94 134 88 125 80 115 73 105 63 95

160 130 185 124 176 118 168 112 160 106 150 100 104 90 130

200 162 230 155 220 147 210 140 200 133 190 122 175 107 160

250 200 285 193 275 183 262 175 250 168 240 160 230 150 220

T5

320 260 368 245 350 234 335 224 320 212 305 200 285 182 263

400 325 465 310 442 295 420 280 400 265 380 250 355 230 325

500 435 620 405 580 380 540 350 500 315 450 280 400 240 345

T6
630 520 740 493 705 462 660 441 630 405 580 380 540 350 500

800 685 965 640 905 605 855 560 800 520 740 470 670 420 610
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�·¬±Á¸©§¾¯Ç¸Ç¬²¬±¹·µ´´¯Ç®§À¯¹´¯Ç¨²µ±µ©¬

�¬ª¬´«§
&�Ç�·¬«´¯Ç¶²µ¸±¯Ç±²¬³¯Ç Ç Ç Ç %&�Ç�·¬«´¯Çº«Á²­¬´¯Ç±²¬³¯
&#�Ç�·¬«´¯Ç±²¬³¯Ç®§Ç±§¨¬²¯Ç Ç Ç Ç &#Ç#U�Ç�·¬«´¯Ç±²¬³¯Ç®§Ç³¬«´¯Ç±§¨¬²¯
(2�Ç�§«´¯Ç¶²µ¸±¯Ç¼µ·¯®µ´¹§²´¯Ç±²¬³¯ÇÇ Ç Ç &#Ç#U!L�Ç�·¬«´¯Ç±²¬³¯Ç®§Ç#U!LÇ±§¨¬²¯
62�Ç�§«´¯Ç¶²µ¸±¯Ç©¬·¹¯±§²´¯Ç±²¬³¯ÇÇ Ç Ç %3�Ç�·¬«´¯Çº«Á²­¬´µ
·§®¿¯·¬´¯Ç±²¬³¯
2�Ç�§«´¯Ç±²¬³¯

up to 40°C 50°C 60°C 70°C

Imax (A) I1 Imax (A) I1 Imax (A) I1 Imax (A) I1

T2 160

F 160 1 153.6 0,96 140.8 0,88 128 0,8

EF 160 1 153.6 0,96 140.8 0,88 128 0,8

ES 160 1 153.6 0,96 140.8 0,88 128 0,8

FC Cu 160 1 153.6 0,96 140.8 0,88 128 0,8

FC CuAl 160 1 153.6 0,96 140.8 0,88 128 0,8

R 160 1 153.6 0,96 140.8 0,88 128 0,8

F 144 0,9 138 0,84 126 0,8 112 0,68

EF 144 0,9 138 0,84 126 0,8 112 0,68

ES 144 0,9 138 0,84 126 0,8 112 0,68

FC Cu 144 0,9 138 0,84 126 0,8 112 0,68

FC CuAl 144 0,9 138 0,84 126 0,8 112 0,68

R 144 0,9 138 0,84 126 0,8 112 0,68

T4 250

FC 250 1 250 1 250 1 220 0, 88

F 250 1 250 1 250 1 220 0, 88

R (HR) 250 1 250 1 250 1 220 0,88

R (VR) 250 1 250 1 250 1 230 0, 92

FC 250 1 250 1 230 0,92 210 0,8 4

F 250 1 250 1 230 0,92 210 0,8 4

HR 250 1 250 1 230 0,92 210 0,84

VR 250 1 250 1 240 0,96 220 0,8 8

T4 320

FC 320 1 294 0,92 269 0,84 243 0, 76

F 320 1 294 0,92 269 0,84 243 0, 76

R (HR) 320 1 294 0,92 269 0,84 243 0,76

R (VR) 320 1 307 0,96 281 0,88 256 0, 8

FC 320 1 294 0,92 268 0,84 242 0,76

F 320 1 294 0,92 268 0,84 242 0, 76

HR 320 1 294 0,92 268 0,84 242 0,76

VR 320 1 307 0,96 282 0,88 256 0, 8

T5 400

FC 400 1 400 1 400 1 352 0, 88

F 400 1 400 1 400 1 352 0, 88

R  (HR) 400 1 400 1 400 1 352 0,88

R (VR) 400 1 400 1 400 1 368 0, 92

FC 400 1 400 1 368 0,92 336 0,8 4

F 400 1 400 1 368 0,92 336 0,8 4

R  (HR) 400 1 400 1 368 0,92 336 0,84

R (VR) 400 1 400 1 382 0,96 350 0, 88

T5 630

FC 630 1 580 0,92 529 0,84 479 0, 76

F 630 1 580 0,92 529 0,84 479 0, 76

HR 630 1 580 0,92 529 0,84 479 0,76

VR 630 1 605 0,96 554 0,88 504 0, 80

F 567 0.9 502 0,8 458 0,72 409 0, 64

HR 567 0.9 502 0,8 458 0,72 409 0, 64

VR 567 0.9 526 0,82 480 0,76 429 0, 68

»¯±¸¯·§´

»¯±¸¯·§´

»¯±¸¯·§´

»¯±¸¯·§´
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�¬ª¬´«§
&�Ç�·¬«´¯Ç¶²µ¸±¯Ç±²¬³¯Ç Ç Ç Ç %&�Ç�·¬«´¯Çº«Á²­¬´¯Ç±²¬³¯
&#�Ç�·¬«´¯Ç±²¬³¯Ç®§Ç±§¨¬²¯Ç Ç Ç Ç &#Ç#U�Ç�·¬«´¯Ç±²¬³¯Ç®§Ç³¬«´¯Ç±§¨¬²¯
(2�Ç�§«´¯Ç¶²µ¸±¯Ç¼µ·¯®µ´¹§²´¯Ç±²¬³¯ÇÇ Ç Ç &#Ç#U!L�Ç�·¬«´¯Ç±²¬³¯Ç®§Ç#U!LÇ±§¨¬²¯
62�Ç�§«´¯Ç¶²µ¸±¯Ç©¬·¹¯±§²´¯Ç±²¬³¯ÇÇ Ç Ç %3�Ç�·¬«´¯Çº«Á²­¬´µ
·§®¿¯·¬´¯ÇÇ±²¬³¯
2�Ç�§«´¯Ç±²¬³¯

�·¯³¬·�
�®¨µ·Ç´§Ç¶·¬±Á¸©§¾Ç©Ç²Æ¹Ç±µ·¶º¸Ç¸Ç¬²¬±¹·µ´¬´Ç®§À¯¹¬´Ç¨²µ±�Ç¯®©§­«§¬³Ç¸Á¸Ç®§«´§Ç©¬·¹¯±§²´§Ç±²¬³´§Ç¿¯´§�Ç
¹µ©§·¬´Ç¹µ±Ç·§©¬´Ç´§Ç���Ç�Ç¯ÇÇµ±µ²´§Ç¹¬³¶¬·§¹º·§Ç��O��Ç�¹Ç¹§¨²¯½§¹§�Çµ¹´§¸ÆÀ§Ç¸¬Ç®§Ç4MAXÇ4�Ç³µ­¬Ç«§Ç¸¬Ç
©¯« �̄Ç¾¬Ç´§°
¶µ«¼µ«ÆÀ¯Æ¹Ç¶·¬±Á¸©§¾Ç¬Ç��Ç����Ç±µ°¹µÇ³µ­¬Ç«§Ç¸¬Ç´§¸¹·µ¯Çµ¹Ç���Ç�Ç«µÇ���Ç��

up to 40°C 50°C 60°C 70°C

Imax (A) I1 Imax (A) I1 Imax (A) I1 Imax (A) I1

T6 630

FC 630 1 630 1 598,1 1 567 0,9

R (VR) 630 1 630 1 630 1 598,5 0,95

R (HR) 630 1 630 1 567 0,9 504 0,8

F 630 1 598,5 0,95 567 0,9 567 0,9

VR 630 1 630 1 598,5 0,95 504 0, 8

HR 630 1 598,5 0,95 567 0,9 504 0,8

T6 800

FC 800 1 800 1 760 0,95 720 0,9

R (VR) 800 1 800 1 800 1 760 0,95

R (HR) 800 1 800 1 720 0,9 640 0,8

F 800 1 760 0,95 720 0,9 640 0, 8

VR 800 1 800 1 760 0,95 720 0,9

HR 800 1 760 0,95 720 0,9 640 0,8

T6 1000

FC 1000 1 926 0,93 877 0,88 784 0, 78

R (HR) 1000 1 926 0,93 845 0,85 756 0,76

R (VR) 1000 1 1000 1 913 0,92 817 0, 82

ES 1000 1 900 0,9 820 0,82 720 0,72

T7 1000  

        V 

VR 1000 1 1000 1 1000 1 894 0,89

EF-HR 1000 1 1000 1 895 0,89 784 0,78

VR 1000 1 1000 1 913 0,91 816 0,82

EF-HR 1000 1 1000 1 895 0,89 784 0,78

T7 1250  

        V 

VR 1250 1 1201 0,96 1096 0,88 981 0,78

EF-HR 1250 1 1157 0,93 1056 0,85 945 0,76

VR 1250 1 1157 0,93 1056 0,85 945 0,76

EF-HR 1250 1 1000 0,8 913 0,73 816 0,65

T7 1250  

S-H-L 

VR 1250 1 1250 1 1250 1 1118 0,89

EF-HR 1250 1 1250 1 1118 0,89 980 0,78

VR 1250 1 1250 1 1141 0,91 1021 0,82

EF-HR 1250 1 1250 1 1118 0,89 980 0,78

T7 1600  

S-H-L 

VR 1600 1 1537 0,96 1403 0,88 1255 0,78

EF-HR 1600 1 1481 0,93 1352 0,85 1209 0,76

VR 1600  1 1481 0,93 1352 0,85 1209 0,76

EF-HR 1600 1 1280 0,8 1168 0,73 1045 0,65
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�MAXÇ8�Ç¸Ç¼µ·¯®µ´¹§²´¯Ç®§«´¯Ç±²¬³¯

�MAXÇ8�Ç¸Ç©¬·¹¯±§²´¯Ç®§«´¯Ç±²¬³¯

�MAXÇ��

X1 630  X1 800 X1 1000  X1 1250  X1 1600

[°C] %  [A] %  [A] %  [A] %  [A] %  [A] 

10  100   630  100   800  100  1000 100  1250  100   1600

20 100  630 100  800 100   1000 100  1250 100  1600 

30  100  630 100  800 100  1000 100  1250 100  1600 

40  100  630 100  800 100   1000 100  1250 100  1600 

45  100  630  100  800 100  1000 100  1250 100  1600 

50  100  630 100  800 100   1000 100  1250 100  1600 

55  100  630 100  800 100  1000 100  1250 98  1570 

60  100  630 100  800 100  1000 100  1250 95  1520 

X1 630  X1 800 X1 1000  X1 1250  X1 1600

[°C] %  [A] %  [A] %  [A] %  [A] %  [A] 

10  100   630  100   800  100  1000 100  1250  100   1600

20 100  630 100  800 100   1000 100  1250 100  1600 

30  100  630 100  800 100  1000 100  1250 100  1600 

40  100  630 100  800 100   1000 100  1250 100  1600 

45  100  630  100  800 100  1000 100  1250 100  1600 

50  100  630 100  800 100   1000 100  1250 97  1550 

55  100  630 100  800 100  1000 100  1250 94  1500 

60  100  630 100  800 100  1000 100  1250 93  1480 

E1 800 E1 1000 E1 1250 E1 1600 

[°C] %  [A] %  [A] %  [A] %  [A]

10 100  800 100  1000 100  1250 100  1600

20 100  800 100  1000 100  1250 100  1600

30 100  800 100  1000 100  1250 100  1600

40 100  800 100  1000 100  1250 100  1600

45 100  800 100  1000 100  1250 98  1570

50 100  800 100  1000 100  1250 96  1530

55 100  800 100  1000 100  1250 94  1500

60 100  800 100  1000 100  1250 92  1470

65 100  800 100  1000 99  1240 89  1430

70 100  800 100  1000 98  1230 87  1400

�¬³¶¬·§¹º·§

�¬³¶¬·§¹º·§

�¬³¶¬·§¹º·§
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E2 800 E2 1000 E2 1250 E2 1600 E2 2000

[°C] %  [A] %  [A] %  [A] %  [A] %  [A]

10 100  800 100  1000 100  1250 100  1600 100    2000

20 100  800 100  1000 100  1250 100  1600 100  2000

30 100  800 100  1000 100  1250 100  1600 100  2000

40 100  800 100  1000 100  1250 100  1600 100  2000

45 100  800 100  1000 100  1250 100  1600 100  2000

50 100  800 100  1000 100  1250 100  1600 97  1945

55 100  800 100  1000 100  1250 100  1600 94  1885

60 100  800 100  1000 100  1250 98  1570 91  1825

65 100  800 100  1000 100  1250 96  1538 88  1765

70 100  800 100  1000 100  1250 94  1510 85  1705

E3 800 E3 1000 E3 1250 E3 1600 E3 2000 E3 2500 E3 3200

[C°] %  [A] %  [A] %  [A] %  [A] %  [A] %  [A] %  [A]

0023  001 0052  001 0002  001 0061 001 0521  001 0001  001 008 001 01

0023  001 0052  001 0002  001 0061  001 0521  001 0001  001 008 001 02

0023  001 0052  001 0002  001 0061  001 0521  001 0001  001 008 001 03

0023  001 0052  001 0002  001 0061  001 0521  001 0001  001 008 001 04

0023  001 0052  001 0002  001 0061  001 0521  001 0001  001 008 001 54

0903  79 0052  001 0002  001 0061  001 0521  001 0001  001 008 001 05

5792  39 0052  001 0002  001 0061  001 0521  001 0001  001 008 001 55

0682  98 0052  001 0002  001 0061  001 0521  001 0001  001 008 001 06

5472  68 5242  79 0002  001 0061  001 0521  001 0001  001 008 001 56

0362  28 0532  49 0002  001 0061  001 0521  001 0001  001 008 001 07

�¬³¶¬·§¹º·§

�¬³¶¬·§¹º·§

E4 3200 E4 4000

[°C] %  [A] %  [A] 

10 100   3200 100   4000 

20 100   3200 100   4000 

30 100   3200 100   4000 

40 100   3200 100   4000 

45 100   3200 100   4000 

50 100   3200 98   3900 

55 100   3200 95   3790 

60 100   3200 92   3680 

65 98   3120 89   3570 

70 95   3040 87   3460 

�¬³¶¬·§¹º·§

E6 3200 E6 4000 E6 5000 E6 6300

[°C] %  [A] %  [A] %  [A] %  [A]

10 100  3200 100  4000 100  5000 100  6300

20 100  3200 100  4000 100  5000 100  6300

30 100  3200 100  4000 100  5000 100  6300

40 100  3200 100  4000 100  5000 100  6300

45 100  3200 100  4000 100  5000 100  6300

50 100  3200 100  4000 100  5000 100  6300

55 100  3200 100  4000 100  5000 98  6190

60 100  3200 100  4000 98  4910 96  6070

65 100  3200 100  4000 96  4815 94  5850

70 100  3200 100  4000 94  4720 92  5600

�¬³¶¬·§¹º·§

�MAXÇ��

�MAXÇ��

�MAXÇ��

�MAXÇ��

�ÇÇ�¨À¯Ç¼§·§±¹¬·¯¸¹¯±¯
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���Ç�²¬±¹·¯¾¬¸±¯Ç¼§·§±¹¬·¯¸¹¯±¯Ç´§Ç¹µ©§·µ©¯¹¬Ç¶·¬±Á¸©§¾¯

�µ©§·µ©¯¹¬Ç ¶·¬±Á¸©§¾¯Ç ¸§Ç «¬»¯´¯·§´¯Ç ©Ç ¸¹§´«§·¹§Ç )��Ç �����
�Ç ±§¹µÇ ³¬¼§´¯¾´¯Ç ±µ³º¹§½¯µ´´¯Ç
º¸¹·µ°¸¹©§�Ç±µ¯¹µÇ©Ç¯®±²Å¾¬´µÇ¶µ²µ­¬´¯¬Ç¯®¶Á²´Æ©§¹Ç»º´±½¯ÆÇ´§Ç·§®¬«¯´Æ©§´¬Ç¯Çµ¸¯ªº·Æ©§¹Ç¯®µ²§½¯µ´´µÇ
·§®¸¹µÆ´¯¬Ç �·§®¸¹µÆ´¯¬¹µÇ ³¬­«ºÇ ±µ´¹§±¹¯¹¬	�Ç «µ¸¹§¹Á¾´µÇ ®§Ç «§Ç ¸¬Ç ª§·§´¹¯·§Ç ¨¬®µ¶§¸´µ¸¹�Ç �§®¯Ç
¨¬®µ¶§¸´µ¸¹Ç´§Ç ·§®¬«¯´Æ©§´¬Ç¹·Æ¨©§Ç «§Ç ¨Á«¬Ç ª§·§´¹¯·§´§Ç ¯Ç º«µ¸¹µ©¬·¬´§Ç ¾·¬®Ç ¶µ²µ­¯¹¬²´§¹§Çµ¶¬·§½¯Æ�Ç
·§¨µ¹´¯ÆÇ ²µ¸¹Ç ¹·Æ¨©§Ç ©¯´§ª¯Ç «§Ç ¶µ±§®©§Ç «¬°¸¹©¯¹¬²´µ¹µÇ ¶µ²µ­¬´¯¬Ç ´§Ç ¶µ«©¯­´¯¹¬Ç ±µ´¹§±¹¯Ç ©Ç
º¸¹·µ°¸¹©µ¹µ�

�¬¼§´¯¾´µ¹µÇ±µ³º¹§½¯µ´´µÇº¸¹·µ°¸¹©µÇ¹·Æ¨©§Ç«§Ç³µ­¬Ç«§Ç©±²Å¾©§�Ç¶·µ©¬­«§Ç¯Ç¶·¬±Á¸©§Ç¹µ±µ©¬Ç¶·¯Ç
´µ·³§²´¯Ç·§¨µ¹´¯Çº¸²µ©¯ÆÇ´§Ç©¬·¯ª§¹§�Ç©±²Å¾¯¹¬²´µÇ¯Ç¹µ±µ©¬Ç´§Ç¶·¬¹µ©§·©§´¬Ç¯Ç«§Ç¶·µ©¬­«§Ç®§Çµ¶·¬«¬²¬´Ç
¶¬·¯µ«Çµ¹Ç©·¬³¬Ç¹µ±µ©¬Ç¶·¯Ç§´µ·³§²´¯Ç·§¨µ¹´¯Çº¸²µ©¯ÆÇ´§Ç©¬·¯ª§¹§�Ç±§¹µÇ´§¶·¯³¬·Ç¶·¯Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�

�µ©§·µ©¯¹¬Ç¶·¬±Á¸©§¾¯Ç¾¬¸¹µÇ¸¬Ç¯®¶µ²®©§¹Ç±§¹µ�
dÇÇ�²§©´¯Çº¸¹·µ°¸¹©§Ç´§Çµ¨µ¸µ¨¬´¯Ç¾§¸¹¯Ç´§Ç·§®¶·¬«¬²¯¹¬²´¯Çº·¬«¨¯�
dÇÇ�µ³º¹§½¯µ´´¯Ç¯Ç·§®¬«¯´Æ©§À¯Çº¸¹·µ°¸¹©§Ç®§Ç²¯´¯ �̄Ç¸Á¨¯·§¹¬²´¯Ç¿¯´¯Ç¯Ç¹µ©§·¯�
dÇÇ�¯´´¯Ç©·Á®±¯�

�µ©§·µ©¯¹¬Ç ¶·¬±Á¸©§¾¯Ç ¹·Æ¨©§Ç «§Ç ª§·§´¹¯·§¹�Ç ¾¬Ç ½Æ²§¹§Ç ¯´¸¹§²§½¯ÆÇ ¯²¯Ç ¾§¸¹Ç µ¹Ç ´¬ÆÇ ´¬Ç ¬Ç ¶µ«Ç
´§¶·¬­¬´¯¬Ç¯Ç¬Ç¸¯ªº·´µÇ·§®¬«¯´¬´§Çµ¹Ç±§±©µ¹µÇ¯Ç«§Ç¨¯²µÇ¬²¬±¹·¯¾¬¸±µÇ®§¼·§´©§´¬�Ç�®¶µ²®©§´¬¹µÇ´§Ç¹§±Á©Ç
¶·¬±Á¸©§¾Ç«§©§Ç©Á®³µ­´µ¸¹Ç´§¶·¯³¬·Ç¶¬·¸µ´§²Á¹Ç«§Ç·§¨µ¹¯Ç¶µÇ¯´¸¹§²§½¯Æ¹§Ç¨¬®Ç·¯¸±µ©¬Çµ¹Ç¬²¬±¹·¯¾¬¸±µÇ
¬¸¹¬¸¹©µ�

�µ·¯Ç ¯Ç «§Ç ´¬Ç ¬Ç ®§¨·§´¬´µÇ ¯®¶µ²®©§´¬¹µÇ ´§Ç ¬«´µ¶µ²Å¸´¯Ç º¸¹·µ°¸¹©§Ç ¬«´µÇ «µÇ «·ºªµ�Ç ¸¹§´«§·¹¯¹¬Ç
¶·¬¶µ·Á¾©§¹Ç«§Ç¸¬Ç¯®¶µ²®©§¹Ç³´µªµ¶µ²Å¸´¯Çº¸¹·µ°¸¹©§�Ç¹§±§Ç¾¬Ç«§Ç¸¬Çª§·§´¹¯·§Ç¬«´µ©·¬³¬´´§¹§Ç¯®µ²§½¯ÆÇ
´§Ç©¸¯¾±¯Ç¶µ²Å¸¯Ç©Á©Ç©¬·¯ª§¹§�

�¶¬½¯»¯¾´¯¹¬Ç´µ³¯´§²´¯Ç¼§·§±¹¬·¯¸¹¯±¯Ç´§Ç¹µ©§·µ©¯¹¬Ç¶·¬±Á¸©§¾¯Ç¸§Ç«¬»¯´¯·§´¯Ç©Ç¸¹§´«§·¹§Ç)��Ç
�����
��Ç±§±¹µÇ¸§Çµ¶¯¸§´¯Ç¶µ
«µ²º�

dÇ Ç )CWÇ ;K!=�Ç ´µ³¯´§²¬´Ç ±·§¹±µ©·¬³¬´¬´Ç ¹µ±Ç ´§Ç ¹¬·³¯¾´§Ç º¸¹µ°¾¯©µ¸¹�Ç ¹µ©§Ç ¬Ç ¹µ±Á¹�Ç ±µ°¹µÇ
¹µ©§·µ©¯Æ¹Ç¶·¬±Á¸©§¾Ç³µ­¬Ç«§Ç¶·µ©¬­«§Ç¨¬®Ç¶µ©·¬«§Ç©Ç®§¹©µ·¬´µÇ¶µ²µ­¬´¯¬Ç®§Çµ¶·¬«¬²¬´Ç¶¬·¯µ«Çµ¹Ç
©·¬³¬�
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dÇÇ)CMÇ;K!=�Ç´µ³¯´§²´§Ç©±²Å¾©§¹¬²´§Ç¸¶µ¸µ¨´µ¸¹Ç¶·¯Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�Ç¹µ©§Ç¬Ç³§±¸¯³§²´§¹§Ç©Á·¼µ©§Ç
¸¹µ°´µ¸¹Ç´§Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�Ç±µ°¹µÇ¹µ©§·µ©¯Æ¹Ç¶·¬±Á¸©§¾Ç³µ­¬Ç«§Ç©±²Å¾¯Ç¨¬®Ç¶µ©·¬«§�Ç
�µª§¹µÇ¹§®¯Ç¸¹µ°´µ¸¹Ç´¬Ç¬Ç®§«§«¬´§Çµ¹Ç¶·µ¯®©µ«¯¹¬²Æ�Ç¹·Æ¨©§Ç«§Ç¸¬Ç¶·¯¬³¬�Ç¾¬Ç¬Ç´§°
³§²±µÇ·§©´§Ç´§Ç
©Á·¼µ©¯ÆÇ¹µ±�Ç¸Áµ¹©¬¹¸¹©§ÀÇ´§Ç)CW�Ç�¬Ç¬Ç©Á®³µ­´µÇ«§Ç¸¬Ç«¬»¯´¯·§Ç¯®±²Å¾©§¹¬²´§Ç¸¶µ¸µ¨´µ¸¹Ç)CUÇ
;K!=�Ç¹Á°Ç±§¹µÇ´¬Ç¸¬Ç¯®¯¸±©§Ç¹µ©§·µ©¯¹¬Ç¶·¬±Á¸©§¾¯Ç«§Ç¶·¬±Á¸©§¹Ç¹µ±µ©¬Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�

dÇÇ�§¹¬ªµ·¯¯Ç®§Ç¶·¯²µ­¬´¯¬Ç¶·¯Ç¶·µ³¬´²¯©Ç¹µ±Ç��Ç¯Ç¶·¯Ç¶µ¸¹µÆ´¬´Ç¹µ±Ç$#�Ç
«¬»¯´¯·§¹Ç©¯«§Ç´§Çº¸²µ©¯Æ¹§Ç´§Ç¶·¯²µ­¬´¯¬�Ç±µ¯¹µÇ¸¬Ç¶·¬«¸¹§©Æ¹Ç¾·¬®Ç«©¬Ç¨º±©¯Ç®§Ç«§Ç¸¬Çº±§­¬Ç¹¯¶§Ç
´§Ç©¬·¯ª¯¹¬�Ç©Ç±µ¯¹µÇ³µ­¬Ç«§Ç¸¬Ç¯´¸¹§²¯·§Çº¸¹·µ°¸¹©µ¹µÇ���Ç®§Ç¶·µ³¬´²¯©Ç¹µ±Ç¯Ç$#Ç®§Ç¶µ¸¹µÆ´¬´Ç
¹µ±	�Ç¸Ç«©º½¯»·¬´Ç´µ³¬·Ç®§Ç¹¯¶§Ç´§Ç¹µ©§·§�Ç¸Ç±µ°¹µÇ¹·Æ¨©§Ç«§Ç¸¬Ç·§¨µ¹¯Ç¯Ç¬«´§Ç«µ¶Á²´¯¹¬²´§Ç¨º±©§Ç
��Ç¯²¯Ç�	�Ç±µÆ¹µÇ¶µ±§®©§Ç¾¬¸¹µ¹§Ç´§Ç¯®¶µ²®©§´¬�
�§Ç¨§®§¹§Ç´§Ç±§¹¬ªµ·¯¯¹¬Ç®§Ç¶·¯²µ­¬´¯¬�Ç¸¹§´«§·¹Á¹Ç®§Ç¶·µ«º±¹§Çµ¶·¬«¬²ÆÇ¸¹µ°´µ¸¹¯¹¬Ç´§Ç¹µ±§�Ç
±µ¯¹µÇ¹µ©§·µ©¯Æ¹Ç¶·¬±Á¸©§¾Ç¹·Æ¨©§Ç«§Ç³µ­¬Ç«§Ç¯®±²Å¾©§Ç¯Ç©±²Å¾©§Ç¶·¯Ç§´µ·³§²´¯Çº¸²µ©¯Æ�

�§·§±¹¬·¯¸¹¯±¯¹¬Ç´§Ç±§¹¬ªµ·¯¯¹¬Ç®§Ç¶·¯²µ­¬´¯¬Ç¸§Ç«§«¬´¯Ç¶µ«·µ¨´µÇ¶µ
«µ²ºÇ©Ç�§¨²¯½§Ç��Ç�§¹¬ªµ·¯Æ¹§Ç
¸Ç´§°
ªµ²¬³¯Ç¯®¯¸±©§´¯ÆÇ®§Ç·§¨µ¹§Ç¸Ç¶·µ³¬´²¯©Ç¹µ±Ç¬Ç������Ç¸¶µ·¬«Ç±µÆ¹µÇº¸¹·µ°¸¹©µ¹µÇ¹·Æ¨©§Ç«§Ç³µ­¬Ç«§Ç
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eÇ «§Ç ¸¬Ç ¯«¬´¹¯»¯½¯·§Ç ¶·¬½¯®´µÇ ´¬¯®¶·§©´µ¸¹¹§Ç ¯Ç «§Ç ¸¬Ç «¬°¸¹©§Ç ¨Á·®µ�Ç �µÇ ¸¬Ç «¬»¯´¯·§Ç ±§¹µÇ »º´±½¯ÆÇ ¸Ç
¶·¯µ·¯¹¬¹Ç´§Ç¬«´µÇµ¹Ç¹¬®¯Ç«©¬Ç¯®¯¸±©§´¯Æ�

���Ç�¬²¬±¹¯©´µ¸¹

�²¯Æ´¯¬Ç´§Ç¬²¬±¹·¯¾¬¸±¯¹¬Ç¶§·§³¬¹·¯Ç´§Ç³·¬­§¹§Ç�´µ³¯´§²¬´Ç¹µ±Ç¯Ç¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬	
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©¯¸µ±§Çµ¹Ç¹µ±§Ḉ §Ç¶µ©·¬«§¹§�Ç±µ°¹µÇ̈ ¯Ç
®§«¬°¸¹©§²Ç¯®±²Å¾©§´¬¹µÇ´§Ç¹µ©§Çº¸¹·µ°¸¹©µÇ¶µ
´§«µ²ºÇ¶µÇ©¬·¯ª§¹§Çµ¹Ç¸¹·§´§Ç´§Ç¹µ©§·§�

�¨¯±´µ©¬´µÇ³µ­¬³Ç «§Ç ¶µ¸¹¯ª´¬³Ç ¶Á²´§Ç ¸¬²¬±¹¯©´µ¸¹Ç ¸§³µÇ ©Ç µ¶·¬«¬²¬´¯Ç ¸²º¾§ �̄Ç ±µª§¹µÇ¹µ±Á¹Ç ´§Ç
¶µ©·¬«§Ç´¬Ç¬Ç³´µªµÇ©¯¸µ±Ç�¯Ç¬Ç¸·§©´¯³Ç¸Ç´µ³¯´§²´¯ÆÇ¹µ±Ç´§Çº¸¹·µ°¸¹©µ¹µ	�Ç¯²¯Ç±µª§¹µÇ±µ³¶µ´¬´¹Ç¸Çªµ²Æ³Ç
¯³¶¬«§´¸Ç¬Ç³¬­«ºÇ«©¬Çº¸¹·µ°¸¹©§Ç®§Ç®§À¯¹§Ç �´§¶·¯³¬·Ç¹·§´¸»µ·³§¹µ·�Ç³´µªµÇ«Á²ÁªÇ±§¨¬²Ç ���	�Ç º¸¯²©§ÀÇ
ªµ²Æ³§¹§Ç·§®²¯±§Ç³¬­«ºÇ¸¹µ°´µ¸¹¯¹¬Ç´§Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬�

�µ®¯Ç ©¯«Ç ±µµ·«¯´§½¯ÆÇ ¬Ç ¸Áµ¹©¬¹´µÇ ¶·¯²µ­¯³Ç µ¸´µ©´µÇ ©Ç ±·§°´¯Ç ·§®¶·¬«¬²¯¹¬²´¯Ç ³·¬­¯Ç �¸Ç ´¯¸±¯Ç
¸¹µ°´µ¸¹¯Ç´§Ç´µ³¯´§²´¯ÆÇ¹µ±Ç¯Ç´§Ç¹µ±§Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç¯Ç©¯¸µ±Ç¯³¶¬«§´¸Ç´§Ç¸Á¬«¯´¯¹¬²´¯¹¬Ç±§¨¬²¯	�

�¸´µ©´µ�Ç¶·¯Ç¶·µ¬±¹¯·§´¬Ç¸¬Ç¯®¶µ²®©§¹Ç±·¯©¯¹¬Ç´§Ç¯®±²Å¾©§´¬Ç´§Çº¸¹·µ°¸¹©§¹§�
�µ©§Ç·¬¿¬´¯¬Ç¬�
dÇÇ¨Á·®µ�
dÇÇ²¬¸´µÇ®§Ç·¬§²¯®¯·§´¬�
dÇÇ´¬Ç¬Ç¸±Á¶µ�
�¹Ç«·ºª§Ç¸¹·§´§�
dÇÇª·§´¯½¯¹¬Ç´§Ç¸¬²¬±¹¯©´µ¸¹Çµ¨¯±´µ©¬´µÇ¸§Ç´¯¸±¯�
dÇ º©¬²¯¾§©§´¬¹µÇ ´§Ç ´¯©§¹§Ç ´§Ç ¸¬²¬±¹¯©´µ¸¹Ç ©µ«¯Ç «µÇ ¨Á·®µ¹µÇ ´§·§¸¹©§´¬Ç ´§Ç º¸¹·µ°¸¹©§¹§Ç ¶µÇ
ªµ²¬³¯´§Ç´§Ç¹µ±Ç¯Ç»¯®¯¾¬¸±¯Ç·§®³¬·�
�²¬«©§À¯Æ¹Ç¶·¯³¬·Ç¶µ±§®©§Ç¬«´µÇ¹¯¶¯¾´µÇ¶·¯²µ­¬´¯¬Ḉ §Ç̧ ¬²¬±¹¯©´µ¸¹Ç¶µÇ¹µ±�Çµ¸´µ©§´§Ḉ §Ç·§®²¯¾´¯¹¬Ç
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®§¹©µ·¬´¯Ç®§À¯¹¬´¯Ç³¬¸¹§Ç¯²¯Çµ¹«¬²¬´¯Æ

�µ·³§Ç�

�µ·³§Ç�§

�µ·³§Ç�B

�µ·³§Ç�§

�µ·³§Ç�B

�µ·³§Ç�§

�µ·³§Ç�B
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�ÇÇ�§®¶·¬«¬²¯¹¬²´¯Çº·¬«¨¯Ç

�²§¸¯»¯±§½¯Æ
�ÁÀ¬¸¹¬¸¹©º©§¹Ç·§®²¯¾´¯Ç±²§¸¯»¯±§½¯¯Ç´§Ç¬²¬±¹·¯¾¬¸±¯Ç·§®¶·¬«¬²¯¹¬²´¯Çº·¬«¨¯Ç©Ç ®§©¯¸¯³µ¸¹Çµ¹Ç

µ¨¼©§¹§Ç´§Ç»§±¹µ·¯¹¬�
�§Ç̈ §®§¹§Ḉ §Ç¹¯¶§Ḉ §Ç±µ´¸¹·º±½¯Æ¹§Ç©Ç̧ ¹§´«§·¹§Ç)��Ç�����
�Ç̧ ¬Ç·§®ª·§´¯¾§©§¹Çµ¹©µ·¬´¯Ç̄ Ç®§¹©µ·¬´¯Ç

º·¬«¨¯�
�«´§Ç·§®¶·¬«¬²¯¹¬²´§Çº·¬«¨§Ç¬Ç ®§¹©µ·¬´§�Ç §±µÇ¯³§Ç®§À¯¹´¯Ç¶§´¬²¯Çµ¹Ç©¸¯¾±¯Ç¸¹·§´ �̄Ç µ¸¯ªº·Æ©§À¯Ç

¸¹¬¶¬´Ç ´§Ç ®§À¯¹§Ç ¸·¬ÀºÇ «¯·¬±¹¬´Ç ±µ´¹§±¹Ç ´§°
³§²±µÇ )�����Ç �§®¶·¬«¬²¯¹¬²´¯¹¬Ç º·¬«¨ �̄Ç ¯®¶µ²®©§´¯Ç ©Ç
´µ·³§²´§Ç·§¨µ¹´§Ç¸·¬«§�Ç¹·Æ¨©§Ç«§Ç¨Á«§¹Ç®§¹©µ·¬´¯�

�¹©µ·¬´¯Ç·§®¶·¬«¬²¯¹¬²´¯Çº·¬«¨ �̄Ç¸Á¸Ç¯²¯Ç¨¬®Ç¶·¬«¬´Ç±§¶§±�Ç¸§Ç¹¬® �̄Ç±µ¯¹µÇ¯³§¹Ç«µ¸¹Á¶´¯Ç¾§¸¹¯Ç¶µ«Ç
´§¶·¬­¬´¯¬�Ç�¬®¯Ç·§®¶·¬«¬²¯¹¬²´¯Çº·¬«¨¯Ç³µª§¹Ç«§Ç¸¬Ç¯®¶µ²®©§¹Ç¸§³µÇ©Ç¬²¬±¹·¯¾¬¸±¯Ç¯´¸¹§²§½¯¯�

b
a d

c

�¯³©µ²¯ �µ·³§Ç�
�¨¬®Ç©Á¹·¬¿´¯Ç·§®«¬²¬´¯Æ	

�µ·³§Ç�
�µ¹«¬²Æ´¬Ç´§
¸Á¨¯·§¹¬²´¯¹¬Ç¿¯´¯Çµ¹
»º´±½¯µ´§²´¯¹¬Ç¨²µ±µ©¬	

�µ·³§Ç�§
�²¬³¯¹¬Ç´¬Ç¸§Çµ¹«¬²¬´¯
µ¹Ç¸Á¨¯·§¹¬²´¯¹¬Ç¿¯´¯

�µ·³§Ç�
�·§®«¬²Æ´¬Ç´§Ç¸Á¨¯·§¹¬²´¯¹¬
¿¯´¯Çµ¹Ç»º´±½¯µ´§²´¯¹¬
¨²µ±µ©¬Ç�Ç·§®«¬²Æ´¬Ç´§
»º´±½¯µ´§²´¯¹¬Ç¨²µ±µ©¬
¬«¯´Çµ¹Ç«·ºª	

�µ·³§Ç�B
�²¬³¯¹¬Ç¸§Çµ¹«¬²¬´¯
µ¹Ç¸Á¨¯·§¹¬²´¯¹¬Ç¿¯´¯

�µ·³§Ç�B
�²¬³¯¹¬Ç¸§Çµ¹«¬²¬´¯Çµ¹
¸Á¨¯·§¹¬²´¯¹¬Ç¿¯´¯

�µ·³§Ç�BÇ
�²¬³¯¹¬Ç¸§Ç©Ç¸ÁÀµ¹µ
µ¹«¬²¬´¯¬Ç±§¹µÇ¸Áµ¹©¬¹´¯Æ
»º´±½¯µ´§²¬´Ç¨²µ±

�µ·³§Ç�§
�²¬³¯¹¬Ç´¬Ç¸§Çµ¹«¬²¬´¯Çµ¹
¸Á¨¯·§¹¬²´¯¹¬Ç¿¯´¯

�µ·³§Ç�
�·§®«¬²Æ´¬Ç´§Ç¸Á¨¯·§¹¬²´¯¹¬Ç¿¯´¯
µ¹Ç»º´±½¯µ´§²´¯¹¬Ç¨²µ±µ©¬Ç�
·§®«¬²Æ´¬Ç´§Ç»º´±½¯µ´§²´¯¹¬Ç¨²µ±µ©¬
¬«¯´Çµ¹Ç«·ºªÇ�Çµ¹«¬²Æ´¬Ç´§Ç±²¬³¯¹¬
¬«´§Çµ¹Ç«·ºª§	
�µ·³§Ç�§Ç
�²¬³¯¹¬Ç¸§Ç©Ç¸ÁÀµ¹µÇµ¹«¬²¬´¯¬
±§¹µÇ¸Áµ¹©¬¹´¯ÆÇ»º´±½¯µ´§²¬´Ç¨²µ±

�¬ª¬´«§
§ÇÇ �µ·¶º¸
BÇ �Á¹·¬¿´µÇ·§®«¬²¬´¯¬
CÇ �º´±½¯µ´§²´¯Ç¨²µ±µ©¬�Ç©±²Å¾¯¹¬²´µÇ¯
Ç ±²¬³¯¹¬Ç®§Ç¸©Á·®§´¯¹¬Ç©Á´¿´¯Ç¶·µ©µ«´¯½¯
DÇ �Á¨¯·§¹¬²´¯Ç¿¯´ �̄Ç©±²Å¾¯¹¬²´µÇ¯Ç
Ç ·§®¶·¬«¬²¯¹¬²´¯¹¬Ç¸Á¨¯·§¹¬²´¯Ç¿¯´¯
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�·¯²µ­¬´¯¬�Ç�¸´µ©´¯Ç»¯®¯¾¬¸±¯Ç©¬²¯¾¯´¯Ç¯Ç¬²¬±¹·µ¹¬¼´¯¾¬¸±¯Ç»µ·³º²¯
�¬­«º´§·µ«´§Ç¸¯¸¹¬³§Ç´§Ç¬«¯´¯½¯¹¬Ç�3)	

m 

kg 

s 

A 

mol 

cd 

�¸´µ©´¯Ç¬«¯´¯½¯Ç´§Ç3)
�¬²¯¾¯´§
�Á²­¯´§
�§¸§
�·¬³¬
�²¬±¹·¯¾¬¸±¯Ç¹µ±
�¬·³µ«¯´§³¯¾´§Ç¹¬³¶¬·§¹º·§
�µ²¯¾¬¸¹©µÇ©¬À¬¸¹©µ
�´¹¬´®¯©´µ¸¹Ç´§Ç¸©¬¹²¯´§¹§

�¯³©µ² �³¬Ç´§Ç¬«¯´¯½§¹§
³¬¹Á·
±¯²µª·§³
¸¬±º´«§
§³¶¬·
±¬²©¯´
³µ²
±§´«¬²§

 
10 24      Y 10 -1      d 

10 21      Z 10 -2       c 

10 18     E 10 -3      m 

10 15      P 10 -6  µ 

10 12     T 10 -9       n 

10 9      G 10 -12       p 

10 6       M 10 -15       f 

10 3     k 10 -18      a 

10 2     h 10 -21        z 

10      da 10 -24        y 

�§¯³¬´µ©§´¯¬Ç´§Ç�¬¹·¯¾´¯¹¬Ç¬«¯´¯½¯¹¬Ç¯Ç¹¬¼´¯¹¬Ç³´µ­¯¹¬²¯
�¬¸¬¹¯¾´§
¸¹¬¶¬´ �·¬«¸¹§©±§

°µ¹§
®¬¹§
¬±¸§
¶¬¹§
¹¬·§
ª¯ª§
³¬ª§
±¯²µ
¼¬±¹µ
«¬±§

�·¬«¸¹§©±§
«¬½¯
¸¬´¹¯
³¯²¯
³¯±·µ
´§´µ
¶¯±µ
»¬³¹µ
§¹µ
½¬¶¹µ
°µ±¹µ

�¯³©µ²�¯³©µ²
�¬¸¬¹¯¾´§
¸¹¬¶¬´

K
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�·¯²µ­¬´¯¬�Ç�¸´µ©´¯Ç»¯®¯¾¬¸±¯Ç©¬²¯¾¯´¯Ç¯Ç¬²¬±¹·µ¹¬¼´¯¾¬¸±¯Ç»µ·³º²¯
�¸´µ©´¯Ç©¬²¯¾¯´¯Ç¯Ç¬«¯´¯½¯¹¬Ç´§Ç3)

  

 

    in      1 in = 25.4 mm 

    ft      1 ft = 30.48 cm 

l  m  fathom              1 fathom = 6 ft = 1.8288 m

    mile        1 mile = 1609.344 m 

    sm           1 sm = 1852 m 

  yd         1 yd = 91.44 cm 

A  m2  a        1 a = 10 2 m2  

    ha                1 ha = 104 m2  

    l   1 l = 1 dm 3  = 10 -3 m3  

V  m3  UK pt  1 UK pt = 0.5683 dm 3

    UK gal                1 UK gal = 4.5461 dm3

µ¨¬³

  US gal                1 US gal = 3.7855 dm3

 

            rad °  

   

Ω             sr     

       

m 
ρ density kg/m 3   

υ  speci�c volume m3/kg  cubic metre 

   for kilogram    

M moment of inertia k   kg m 2  kilogram for 

   square metre   z   
 

t duration s second    

  1 Hz = 1/s 

ω 1/s reciprocal second    ω  = 2pf
 frequency 

v speed m/s metre per second km/h  kilometre  1 km/h = 0.2777 m/s 

     per  hour

    mile/h mile per hour 1    mile/h = 0.4470 m/s

    knot kn 1 kn = 0.5144 m/s 

g acceleration m/s 2 metre per second

   squared     

F force N newton   1 N = 1 kg m/s2  

    kgf  1 kgf = 9.80665 N 

 
  1 Pa = 1 N/m 2  p   

  bar bar 1 bar = 10 5 Pa 

W     1 J = 1 W s = 1 N m 

P power W watt Hp horsepower      1 Hp = 745.7 W

 

T temperature K  °C Celsius T[K] = 273.15 + T [°C]

    °F Fahrenheit T[K] = 273.15 + (5/9) (T [°F]-32)

   

S entropy J/K joule per kelvin    

�¬²¯¾¯´§
�¯³©µ² �³¬ �¯³©µ² �³¬ �¯³©µ² �³¬
�Á²­¯´§�Ç¶²µÀ�Çµ¨¬³

�«¯´¯½§Ç´§Ç3) �·ºª¯Ç¬«¯´¯½¯ �·¬µ¨·§®º©§´¬

«Á²­¯´§

¶²µÀ

³¬¹Á·

±©§«·§¹¬´
³¬¹Á·

±º¨¯¾¬´
³¬¹Á·

¯´¾
»º¹
»§¹µ³
³¯²Æ

ÇÇÇÇÇ³µ·¸±§Ç³¯²ÆÇÇÇÇÇÇ
Æ·«
§·

¼¬±¹§·
²¯¹Á·

¶¯´¹§
5+Çª§²µ´
53Çª§²µ©

¡ª²¯

�§¸§

�·¬³¬

�¯²§�Ç¬´¬·ª¯Æ�Ç³µÀ´µ¸¹

�¬³¶¬·§¹º·§Ç¯Ç¹µ¶²¯´§

·§©´¯´¬´ÇÁªÁ² ·§«¯§´ ª·§«º¸

¶·µ¸¹·§´¸¹©¬´ÇÁªÁ² ¸¹¬·§«¯§´

³§¸§�Ç¹¬ª²µÇÇÇÇÇÇÇÇÇÇÇKGÇÇÇÇÇÇÇÇÇÇÇÇ
¶²Á¹´µ¸¹
¸¶¬½¯»¯¾¬´

µ¨¬³
¯´¬·½¯µ´¬´
³µ³¬´¹

¶·µ«Á²­¯¹¬²´µ¸¹
¾¬¸¹µ¹§

Áª²µ©§Ç¸±µ·µ¸¹

¸±µ·µ¸¹

º¸±µ·¬´¯¬

¸¯²§

´§²Æª§´¬

¬´¬·ª¯Æ�
·§¨µ¹§
³µÀ´µ¸¹

¹¬³¶¬·§¹º·§

±µ²¯¾¬¸¹©µÇ¹µ¶²¯´§Ç

±¯²µª·§³
±¯²µª·§³Ç®§Ç±º¨¯¾¬´Ç³¬¹Á·

±º¨¯¾¬´Ç³¬¹Á·
®§Ç±¯²µª·§³
±¯²µª·§³Ç¶µ

±©§«·§¹¬´Ç³¬¹Á·

¸¬±º´«§
¼¬·½

¸¬±º´«§Ç´§
³¯´º¸Ç¶Á·©§

³¬¹Á·Ç®§Ç¸¬±º´«§

³¬¹Á·Ç®§Ç¸¬±º´«§
´§Ç±©§«·§¹

±¯²µ³¬¹Á·Ç©Ç¾§¸

³¯²ÆÇ©Ç¾§¸
©Á®¬²

©§¹

«­§º²

¶§¸±§²

´Å¹µ´

¨§·

±µ´¸±§Ç¸¯²§

½¬²®¯°
»§·¬´¼§°¹

«­§º²§Ç®§Ç±¬²©¯´
«­§º²

¬´¹·µ¶¯Æ

»º´¹

�µ¹µ³¬¹·¯¾´¯Ç©¬²¯¾¯´¯
l

E

L

�

¯´¹¬´®�Ç´§Ç¸©¬¹²¯´§¹§
Æ·±µ¸¹

¸©¬¹²¯´¬´Ç¶µ¹µ±
µ¸©¬¹¬´µ¸¹

cd

cd/m2

lm

lux

кандела на квадратен метър

канела

1 lm = 1 cd . sr

1 lux = 1 lm/m2

° 

1 lb = 0.45359 KG

Pa

J

lb

Q J

°
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�·¯²µ­¬´¯¬�Ç�¸´µ©´¯Ç»¯®¯¾¬¸±¯Ç©¬²¯¾¯´¯Ç¯Ç¬²¬±¹·µ¹¬¼´¯¾¬¸±¯Ç»µ·³º²¯
�¸´µ©´¯Ç¬²¬±¹·¯¾¬¸±¯Ç¯Ç³§ª´¯¹´¯Ç©¬²¯¾¯´¯Ç¯Ç¬«¯´¯½¯¹¬Ç´§Ç3)

�¹µ°´µ¸¹¯Ç´§Ç¸¶¬½¯»¯¾´µÇ¸Á¶·µ¹¯©²¬´¯¬�Ç¶·µ©µ«¯³µ¸¹Ç¯Ç¹¬³¶¬·§¹º·¬´Ç±µ¬»¯½¯¬´¹Ç¶·¯Ç��µ�Ç´§Çµ¸´µ©´¯¹¬Ç
¬²¬±¹·¯¾¬¸±¯Ç³§¹¬·¯§²¯

  

I  A     

V V     

R     

G               S     G   =  1/R 

X  Ω     X L  = ω L 

   
 

   XC = -1/ ω C 

B              S     BL = -1/ ω L

  
 

   BC  = ω C 

Z  Ω     

Y             S     

P               W     

Q                 var 

       

S                   VA     

Q                  C    Ah  1 C = 1 A s

       1 Ah = 3600 A s

E    V/m  

 
  

  

C                        1 F = 1 C/V 

H               A/m    

B                                    T  G   1 T  = 1 V  s/m 2  

       1 G = 10
-4

 T 

L            H     1 H = 1 s 

�¬²¯¾¯´§
�¯³©µ² �³¬ �¯³©µ² �³¬

�«¯´¯½§Ç´§Ç3)

�¯³©µ² �³¬
�·ºª¯Ç¬«¯´¯½¯ �·¬µ¨·§®º©§´¬

¹µ±
´§¶·¬­¬´¯¬
¸Á¶·µ¹¯©²¬´¯¬
¶·µ©µ«¯³µ¸¹ÇÇÇÇÇÇÇÇÇÇ
·¬§±¹¯©´µ
¸Á¶·µ¹¯©²¬´¯¬
·¬§±¹¯©´§
¶·µ©µ«¯³µ¸¹
¯³¶¬«§´¸
¶Á²´§Ç¶·µ©µ«¯³µ¸¹
§±¹¯©´§Ç³µÀ´µ¸¹
·¬§±¹¯©´§
³µÀ´µ¸¹

¶·¯©¯«´§Ç³µÀ´µ¸¹
¬²¬±¹·¯¾¬¸±¯Ç®§·Æ«
¸¯²§Ç´§Ç
¬²¬±¹·¯¾¬¸±µÇ¶µ²¬
¬²¬±¹·¯¾¬¸±¯ÇÇÇÇÇÇÇÇÇÇÇÇÇÇ&
±§¶§½¯¹¬¹

³§ª´¯¹´µÇÇ¶µ²¬
³§ª´¯¹´§Ç¯´«º±½¯Æ

¯´«º±¹¯©´µ¸¹Ç

§³¶¬·
©µ²¹
µ³
¸¯³¬´¸
µ³

¸¯³¬´¸

µ³
¸¯³¬´¸
©§¹
·¬§±¹¯©¬´Ç©µ²¹Ç§³¶¬·

©µ²¹Ç§³¶¬·
±º²µ´

©µ²¹Ç®§Ç³¬¹Á·

»§·§«

§³¶¬·Ç®§Ç³¬¹Á·
¹¬¸²§

¼¬´·¯

§³¶¬·�¾§¸

ª§º¸

0.0287 34.84 3.8 10 -3  

< 0.067 > 15 2 10 -3  

0.50 2 -3 10 -4  

0.0175 57.14 3.95 10 -3  

0.023 43.5 3.8 10 -3  

0.1 to 0,15 10 to 6.7 4.5 10 -3  

0.208 4.81 3.9 10 -3  

0.043 23.26 4.1 10 -3  

0.43 2.33 4 10 -6  

0.941 1.06 9.2 10 -4  

1 1 2.5 10 -4  

0.43 2.33 2.3 10 -4  

0.016 62.5 3.8 10 -3  

0.06 16.7 4.2 10 -3  

¶·µ©µ«´¯±

§²º³¯´¯°

³¬¸¯´ª�Ç#U:NÇ��
±µ´¸¹§´¹§´
³¬«
®²§¹µ

­¬²¬®¬´Ç¶·µ©µ«´¯±
µ²µ©µ
³§ª´¬®¯°
³§´ª§´
­¯©§±
.IÇ#RÇ����
´¯±¬²¯´
¸·¬¨·µ
½¯´±

¸¶¬½¯»¯¾´µ
¸Á¶·µ¹¯©²¬´¯¬Ç
Ω��Ç;MM�ρ�ÇM=

¶·µ©µ«¯³µ¸¹
X�����ρ��Ç;M�MM�Ω=

¹¬³¶¬·§¹º·¬´
Ç±µ¬»¯½¯¬´¹Çα��

;+
�=
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�·¯²µ­¬´¯¬�Ç�¸´µ©´¯Ç»¯®¯¾¬¸±¯Ç©¬²¯¾¯´¯Ç¯Ç¬²¬±¹·µ¹¬¼´¯¾¬¸±¯Ç»µ·³º²¯
�¸´µ©´¯Ç¬²¬±¹·µ¹¬¼´¯¾¬¸±¯Ç»µ·³º²¯

�³¶¬«§´¸

¸Á¶·µ¹¯©²¬´¯¬Ç´§Ç¶·µ©µ«´¯±Ç¶·¯Ç¹¬³¶¬·§¹º·§Ç฀

¶·µ©µ«¯³µ¸¹Ç´§Ç¶·µ©µ«´¯±Ç¶·¯Ç¹¬³¶¬·§¹º·§Ç฀

¸¶¬½¯»¯¾´µÇ¸Á¶·µ¹¯©²¬´¯¬Ç´§Ç¶·µ©µ«´¯±Ç¶·¯Ç¹¬³¶¬·§¹º·§Ç฀

±§¶§½¯¹¯©´µÇ¸Á¶·µ¹¯©²¬´¯¬

¯´«º±¹¯©´µÇ¸Á¶·µ¹¯©²¬´¯¬

¯³¶¬«§´¸

³µ«º²Ç´§Ç¯³¶¬«§´¸§

»§®µ©Ç¯³¶¬«§´¸

¶·µ©µ«¯³µ¸¹

±§¶§½¯¹¯©´§Ç¶·µ©µ«¯³µ¸¹

¯´«º±¹¯©´§Ç¶·µ©µ«¯³µ¸¹

¶Á²´§Ç¶·µ©µ«¯³µ¸¹

³µ«º²Ç´§Ç¶Á²´§¹§Ç¶·µ©µ«¯³µ¸¹

»§®§µ©§Ç¶Á²´§¹§Ç¶·µ©µ«¯³µ¸¹

πω

ω

X

ρρ

π

ω

ω

π

π
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�·¯²µ­¬´¯¬�Ç�¸´µ©´¯Ç»¯®¯¾¬¸±¯Ç©¬²¯¾¯´¯Ç¯Ç¬²¬±¹·µ¹¬¼´¯¾¬¸±¯Ç»µ·³º²¯
�³¶¬«§´¸Ç¶·¯Ç¶µ¸²¬«µ©§¹¬²´µÇ¸©Á·®©§´¬

�Á²´§Ç¶·µ©µ«¯³µ¸¹Ç¶·¯Ç¶µ¸²¬«µ©§¹¬²´µÇ¸©Á·®©§´¬

�³¶¬«§´¸Ç¶·¯Çº¸¶µ·¬«´µÇ¸©Á·®©§´¬

�Á²´§Ç¶·µ©µ«¯³µ¸¹Ç¶·¯Çº¸¶µ·¬«´µÇ¸©Á·®©§´¬

�·§´¸»µ·³§½¯¯Ç¹·¯ÁªÁ²´¯±
®©¬®«§Ç¯Ç®©¬®«§
¹·¯ÁªÁ²´¯±

Z =
1

Z1

+
1

Z2

+
1

Z3

+ …

1
Z2 Z3Z1

Y 1 Y 2 Y 3

Z1 Z2 Z3Z1 + Z2 + Z3 + …Z =

Y =
1

Y 1

+
1

Y 2

+
1

Y 3

+ …

1

Y 2 Y 3Y 1
Y 1 + Y 2 + Y 3 + …Y =

Z12

2

Z23

0 Z2

Z1

Z3

Z13

1

3

D Y

Z1 =
Z12  Z13

Z12 + Z13 + Z23

Z2 =
Z12  Z23

Z12 + Z13 + Z23

Z3 =
Z23  Z13

Z12 + Z13 + Z23

Z12 = Z1 + Z2 +
Z1  Z2

Z3

Y   D

Z23 = Z2 + Z3 +
Z2  Z3

Z1

Z13 = Z3 + Z1 +
Z3  Z1

Z2
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�·¯²µ­¬´¯¬�Ç�¸´µ©´¯Ç»¯®¯¾¬¸±¯Ç©¬²¯¾¯´¯Ç¯Ç¬²¬±¹·µ¹¬¼´¯¾¬¸±¯Ç»µ·³º²¯
�·§´¸»µ·³§¹µ·¯

Z1

Z2Z3

23

1

Z12 =
u12

100
.

U r

S r12

2

Z13 =
u13

100
.

U r

S r13

2

Z23 =
u23

100
.

U r

S r23

2

Z1 =
1

2
(Z12 + Z13 – Z23)

Z2 =
1

2
(Z12 + Z23 – Z13)

Z3 =
1

2
(Z13 + Z23 – Z12)

S k =
S r

uk%
 100

Ik =
S k

3  U r

=
Ir

uk%
 100

Ir =
S r

3  U r

uk% S rU2
rZT =

100

uk%

S r

=
100 3  I2

r

U2
rR T =

100

pk%

S r

=
100 3  I2

r

pk% S r

XT = ZT
2

– R T
2

�·§´¸»µ·³§¹µ·Ç¸Ç«©¬Ç´§³µ¹±¯

´µ³¯´§²¬´Ç¹µ±Ç

³µÀ´µ¸¹Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç

¹µ±Ç´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬Ç

´§«²Á­¬´Ç¯³¶¬«§´¸Ç�´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬	Ç

´§«²Á­´µÇ¸Á¶·µ¹¯©²¬´¯¬Ç�´§Ç±Á¸µÇ¸Á¬«¯´¬´¯¬	Ç
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