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»Ñ­ËÒ¤Ø³ÀÒ¾ä¿¿éÒ¡ÑºáÃ§´Ñ¹µ¡ªÑèÇ¢³Ð
TheSeries : Overview of Power Quality in Power System

    � ËÅÒÂ·èÒ¹ÍÒ¨ÂÑ§äÁè·ÃÒºÇèÒ»Ñ­ËÒ¤Ø³ÀÒ¾ä¿¿éÒ¤×ÍÍÐäÃ ÁÕ¼Å
ÍÂèÒ§äÃ áÅÐ·ÓäÁ»Ñ­ËÒ¨Ö§ÁÕÁÒ¡¢Öé¹ ÅÍ§µÔ´µÒÁÍèÒ¹º·¤ÇÒÁ¹Õé
«Öè§¨ÐãËé¤ÇÒÁÃÙé¾×é¹°Ò¹à¡ÕèÂÇ¡Ñº¤Ø³ÀÒ¾ä¿¿éÒ ÃÇÁ¶Ö§»Ñ­ËÒ¤Ø³ÀÒ¾
ä¿¿éÒ·Õè¾ºÁÒ¡ã¹ÃÐººä¿¿éÒ¡ÓÅÑ§ �

    ÍÐäÃ¤×ÍÊÔè§ºÍ¡àËµØÇèÒàÃÒ¡ÓÅÑ§à¼ªÔ­¡Ñº»Ñ­ËÒ¤Ø³ÀÒ¾ä¿¿éÒ
     áÊ§ÊÇèÒ§¨Ò¡ËÅÍ´ä¿¿éÒã¹âÃ§§Ò¹¡Ð¾ÃÔº áÊ´§ÇèÒÁÕáÃ§ Ñ́¹ä¿¿éÒµ¡ã¹
ªÑèÇÇÔ¹Ò·Õ µèÍÁÒËÅÍ´ä¿ª¹Ố  high intensity discharge Ñ́º ËÃ×ÍªǾ »ÃÑº
¤ÇÒÁàÃçÇÁÍàµÍÃìã¹¡ÃÐºÇ¹¡ÒÃ¼ÅÔµËÂØ´·Ó§Ò¹  ÇÑÊ´ØªÔé¹§Ò¹ã¹ÃÐËÇèÒ§¡ÒÃ
¼ÅÔµàÊÕÂËÒÂ¡Í§àµçÁ¾×é¹ã¹¢³Ð·ÕèâÃ§§Ò¹ÍÂÙèã¹ÊÀÒ¾áÊ§ÊÅÑÇ ã¹¢³Ð·Õèà¡Ô´
áÃ§ Ñ́¹µ¡ÍÒ¨·ÓãËé¤ÍÁ¾ÔÇàµÍÃìã¹ÊÓ¹Ñ¡§Ò¹àÊÕÂËÒÂä é́ à¤Ã×èÍ§ Ñ̈¡Ãã¹âÃ§§Ò¹
Ë¹Öè§ÍÒ¨·ÓãËéà¤Ã×èÍ§¨Ñ¡ÃÍ×è¹ã¹âÃ§§Ò¹à´ÕÂÇ¡Ñ¹ËÃ×Íã¹âÃ§§Ò¹ã¡Åéà¤ÕÂ§·Ó§Ò¹
¼Ố ¾ÅÒ´  ã¹áµèÅÐ»Õ»Ñ­ËÒ¤Ø³ÀÒ¾ä¿¿éÒÁÕ¼ÅµèÍà¤Ã×èÍ§ Ñ̈¡Ã·Õèãªé¡ÃÐáÊä¿¿éÒ
·ÓãËéºÃÔÉÑ·µèÒ§æ à¡Ô´¤ÇÒÁÊÙ­àÊÕÂ ·Ñé§ã¹ÊèÇ¹¢Í§ÇÑÊ´ØËÃ×Í¼Å¼ÅÔµàÊÕÂËÒÂ
à»ç¹¨Ó¹Ç¹ÁÒ¡ ¡ÒÃ¼ÅÔµËÂǾ ªÐ§Ñ¡ ¢éÍÁÙÅàÊÕÂËÒÂ ËÃ×ÍÊè§ÊÔ¹¤éÒÅèÒªéÒ

    ÍÐäÃ¤×ÍÊÒàËµØ·Õè·ÓãËé¤ÇÒÁÁÑè¹¤§¢Í§¡ÃÐºÇ¹¡ÒÃ¼ÅÔµÅ´Å§
     ªǾ »ÃÑº¤ÇÒÁàÃçÇÃÍºÁÍàµÍÃì (ASD) ªǾ ¤Çº¤ØÁÅÍ Ô̈¡áººâ»Ãá¡ÃÁ
(PLC) áÅÐÍØ»¡Ã³ì¤Çº¤ØÁÍÔàÅç¡·ÃÍ¹Ô¡ÊìÊÁÑÂãËÁèä é́à¢éÒÁÒá·¹·ÕèªǾ ¤Çº¤ØÁ
áºº¡Åä¡ã¹Í Ṍµ  ¤ÇÒÁ¡éÒÇË¹éÒ·Ò§à·¤â¹âÅÂÕä é́¡èÍãËéà¡Ố ¤ÇÒÁÍèÍ¹áÍã¹
ÃÐºº¡ÒÃ¼ÅÔµÊÁÑÂãËÁèÍÂèÒ§¤Ò´äÁè¶Ö§ µÑÇÍÂèÒ§àªè¹ àº×éÍ§ËÅÑ§»ÃÐÊÔ·¸ÔÀÒ¾
áÅÐ¤ÇÒÁà·ÕèÂ§µÃ§áÁè¹ÂÓ¢Í§ÍØ»¡Ã³ì¤Çº¤ØÁÍÔàÅ¤·ÃÍ¹Ô¡ÊìºÒ§ª¹Ô´ ·ÓãËé
à¡Ô´¤ÇÒÁàÊÕÂËÒÂËÃ×Í¼ÅµÍºá·¹ËÃ×Í¡ÓäÃ¢Í§¼Ùé¼ÅÔµÅ´Å§ à¹×èÍ§¨Ò¡¼Å
¢Í§áÃ§ Ñ́¹µ¡ªÑèÇ¢³Ð áÃ§ Ñ́¹à¡Ô¹ ä¿¡Ð¾ÃÔº à»ç¹µé¹

    ¹ÔÂÒÁ¢Í§áÃ§ Ñ́¹µ¡ªÑèÇ¢³Ð (Voltage Sag ËÃ×Í Voltage Dip)
     µÒÁÁÒµÃ°Ò¹ IEEE 1159-1995, IEEE Recommendation Practice
for Monitoring Electric Power Quality ¹ÔÂÒÁáÃ§ Ñ́¹µ¡ªÑèÇ¢³Ð (voltage
sag) ¤×Í ¡ÒÃÅ´Å§¢Í§áÃ§´Ñ¹ä¿¿éÒã¹ÃÐÂÐàÇÅÒµÑé§áµè¤ÃÖè§¤Òº¶Ö§Ë¹Öè§¹Ò·Õ
áÅÐÃÒÂ§Ò¹µÑÇàÅ¢à»ç¹¤èÒ¤§àËÅ×Í ÁÕ¤èÒÍÂÙèÃÐËÇèÒ§ 0.1 ¶Ö§ 0.9 per unit Ñ́§
áÊ´§ã¹ÃÙ»·Õè 1

 

40% 100% 

ÃÙ»·Õè 1 ÃÙ»¤Å×è¹áÃ§ Ñ́¹µ¡ªÑèÇ¢³Ð

     µÑÇàÅ¢·ÕèºÍ¡¢¹Ò´áÃ§ Ñ́¹µ¡ªÑèÇ¢³Ð ÁÑ¡¨Ð·ÓãËéÊÑºÊ¹ÃÐËÇèÒ§¼Ùéãªé¡Ñº
¼ÙéÍèÒ¹ Ö̈§ÁÕ¡ÒÃá¹Ð¹ÓãËéãªé¤Ó �sag to 40%� ËÃ×Í �áÃ§ Ñ́¹µ¡ªÑèÇ¢³ÐàËÅ×Í
40%� à¾×èÍãËéà¢éÒã¨ªÑ́ à¨¹ÇèÒ ËÁÒÂ¶Ö§áÃ§ Ñ́¹µ¡ªÑèÇ¢³ÐÅ´Å§àËÅ×Í 40% ¢Í§
áÃ§´Ñ¹»¡µÔ«Öè§ÊÍ´¤ÅéÍ§µÃ§¡Ñ¹¡ÑºÁÒµÃ°Ò¹ IEC áÅÐà¤Ã×èÍ§Á×ÍÇÔà¤ÃÒÐËì
¤Ø³ÀÒ¾ä¿¿éÒÊèÇ¹ãË­è¡çÃÒÂ§Ò¹¼Åà»ç¹áÃ§ Ñ́¹¤§àËÅ×Íàªè¹¡Ñ¹ ã¹ÊËÃÑ°ÍàÁÃÔ¡Ò
¤ÓÇèÒ sag ¶Ù¡ãªéã¹§Ò¹ é́Ò¹¤Ø³ÀÒ¾ä¿¿éÒÁÒà»ç¹àÇÅÒ¹Ò¹ ãªéàÃÕÂ¡»ÃÒ¡®¡ÒÃ³ì
·ÕèÊÑ­­Ò³ä¿¿éÒÅ´Å§ã¹ÃÐÂÐàÇÅÒÊÑé¹æ ÊèÇ¹·Ò§ÂØâÃ»ËÃ×Í IEC ¨Ðãªé¤ÓÇèÒ
dip ¤Ó·Ñé§ÊÍ§ÊÒÁÒÃ¶ãªéá·¹¡Ñ¹ä é́ áµèã¹ÊËÃÑ°ÍàÁÃÔ¡ÒÃ¨Ð¹ÔÂÁãªé¤ÓÇèÒ sag

      áËÅè§¡Óà¹Ố ¢Í§»Ñ­ËÒ¤Ø³ÀÒ¾ä¿¿éÒ·Õè·ÓãËéà¡Ố áÃ§ Ñ́¹µ¡ªÑèÇ¢³Ð
     áÃ§ Ñ́¹µ¡ªÑèÇ¢³Ð à»ç¹»Ñ­ËÒ¤Ø³ÀÒ¾ä¿¿éÒ·Õè¾ºÁÒ¡ã¹»Ñ̈ Ø̈ºÑ¹ â´Â»¡µÔ
à¡Ố ¨Ò¡¡ÒÃÅÑ́ Ç§¨Ãã¹ÃÐººä¿¿éÒ áµè¡çÊÒÁÒÃ¶à¡Ố ä é̈́ Ò¡¡ÒÃà»Ố »Ố ÀÒÃÐ
ä¿¿éÒ¢¹Ò´ãË­è ËÃ×Í¡ÒÃàÃÔèÁà Ố¹à¤Ã×èÍ§ÁÍàµÍÃì¢¹Ò´ãË­è

     ÃÙ»·Õè 2 áÊ´§¶Ö§áÃ§ Ñ́¹µ¡ªÑèÇ¢³Ð·Õèà¡Ố ¨Ò¡¡ÒÃÅÑ́ Ç§¨ÃÅ§ Ố¹à¿Êà ṌÂÇ
¡ÒÃÅÑ´Ç§¨Ãã¹ÊÒÂÊè§¨èÒÂËÃ×ÍÊÒÂ»éÍ¹ä¿¿éÒË¹Öè§¨Ð·ÓãËéáÃ§´Ñ¹µ¡·ÕèºÑÊ¢Í§
Ê¶Ò¹Õ¨èÒÂä¿¿éÒ  Êè§¼ÅãËé·Ø¡ÊÒÂ»éÍ¹ä¿¿éÒ·ÕèÃÑº¨Ò¡Ê¶Ò¹Õä¿¿éÒ¹Ñé¹à¡Ô´áÃ§
´Ñ¹µ¡ªÑèÇ¢³Ð´éÇÂ¨¹¡ÇèÒ¡ÒÃÅÑ´Ç§¨Ã¨ÐËÒÂËÃ×Í¶Ù¡µÑ´Ç§¨ÃÍÍ¡ä» »¡µÔ
¡ÒÃµÑ́ Ç§¨Ã¨ÐµÑ́ ÀÒÂã¹ 3 ¶Ö§ 30 ä«à¡ÔÅ¢Öé¹ÍÂÙè¡Ñº¢¹Ò´¡ÃÐáÊÅÑ́ Ç§¨ÃáÅÐ
ª¹Ố ¢Í§ÍØ»¡Ã³ì»éÍ§¡Ñ¹áÅÐµÑ́ Ç§¨Ã¡ÒÃà»Ố »Ố à»ÅÕèÂ¹á»Å§ÀÒÃÐä¿¿éÒ¢¹Ò´
ãË­è ËÃ×Í¡ÒÃà´Ô¹à¤Ã×èÍ§ÁÍàµÍÃì¢¹Ò´ãË­èÊÒÁÒÃ¶·ÓãËéà¡Ô´áÃ§´Ñ¹µ¡ªÑèÇ
¢³Ð é́ÇÂàªè¹¡Ñ¹ ÁÍàµÍÃìàË¹ÕèÂÇ¹Óã¹¢³ÐàÃÔèÁà Ố¹¨Ð Ö́§¡ÃÐáÊ 6 ¶Ö§ 10 à·èÒ
¢Í§¡ÃÐáÊ¾Ô¡Ñ´ ¡ÃÐáÊ·ÕèÅéÒËÅÑ§¹Õé·ÓãËéà¡Ô´áÃ§´Ñ¹µ¡¤ÃèÍÁÍÔÁ¾Õá´¹«ì¢Í§
ÃÐººä¿¿éÒ  ¶éÒ¡ÃÐáÊ¹ÕéÁÕ¢¹Ò´ÁÒ¡àÁ×èÍà·ÕÂº¡Ñº¤èÒ¡ÃÐáÊÅÑ´Ç§¨Ã¢Í§
ÃÐººáÃ§ Ñ́¹µ¡ªÑèÇ¢³Ð¨Ð»ÃÒ¡®ãËéàËç¹ ÃÙ»·Õè 3 áÊ´§¼Å¢Í§¡ÒÃà Ố¹à¤Ã×èÍ§
ÁÍàµÍÃì¢¹Ò´ãË­è
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     á¹Ç·Ò§¡ÒÃá¡é»Ñ­ËÒáÃ§ Ñ́¹µ¡ªÑèÇ¢³ÐÁÕÍÂèÒ§äÃ
     ¡ÒÃá¡é»Ñ­ËÒáÃ§ Ñ́¹µ¡ªÑèÇ¢³Ð ¨ÐµéÍ§ÃèÇÁÁ×Í¡Ñ¹ËÅÒÂ½èÒÂ »ÃÐ¡Íº
é́ÇÂ Ë¹èÇÂ§Ò¹¡ÒÃä¿¿éÒ ¼Ùé¼ÅÔµËÃ×Í¨ÓË¹èÒÂÍØ»¡Ã³ìä¿¿éÒ à»ç¹µé¹ ÊèÇ¹¡ÒÃ

ãªéÍØ»¡Ã³ìà¾×èÍ»éÍ§¡Ñ¹ËÃ×ÍÅ´¼Å¢Í§áÃ§´Ñ¹ªÑèÇ¢³Ð àªè¹ DVR (Dynamic
Voltage Restorer) Ñ́§áÊ´§ã¹ÃÙ»·Õè 4 ËÃ×Í DUPS (Dynamic Uninterrup-
table Power Supply) ÊÒÁÒÃ¶µỐ µÑé§ä é́·ÕèµÓáË¹è§µèÒ§æ ã¹ÃÐººä¿¿éÒµÑé§áµè
áÃ§ÊÙ§¶Ö§áÃ§µèÓ áµè̈ Ǿ ·ÕèÁÕ»ÃÐÊÔ· Ô̧ÀÒ¾·ÕèÊǾ áÅÐ»ÃÐËÂÑ́ ·ÕèÊǾ ¹èÒ¨Ðà»ç¹ÍØ»¡Ã³ì
ËÃ×Íà¤Ã×èÍ§¨Ñ¡Ã·Õè¶Ù¡¡ÃÐ·º áÅÐËÒ¡ÍØ»¡Ã³ìä¿¿éÒ¶Ù¡ÍÍ¡áººãËéÊÒÁÒÃ¶·¹
áÃ§´Ñ¹µ¡ªÑèÇ¢³Ðä´éã¹¢Ñé¹µÍ¹¡ÒÃ¼ÅÔµ¡ç¨ÐÂÔè§´Õ áÅÐ¨ÐäÁèà¡Ô´¤ÇÒÁÊÙ­àÊÕÂ
áÅÐ¤èÒãªé¨èÒÂã¹¡ÒÃá¡éä¢ â´Â»Ñ¨¨ØºÑ¹ä´éÁÕ¡ÒÃ¡ÓË¹´ÃÐ´Ñº¤ÇÒÁ·¹·Ò¹
µèÍáÃ§´Ñ¹µ¡ªÑèÇ¢³Ð¢Í§ÍØ»¡Ã³ìã¹¡ÒÃ¼ÅÔµÊÒÃ¡Öè§µÑÇ¹Ó «Öè§ÊÒÁÒÃ¶ãªéà»ç¹
á¹Ç·Ò§¡ÒÃÍÍ¡áººáÅÐ·´ÊÍºÊÓËÃÑº¼Ùé¼ÅÔµáÅÐ¼Ùé·Õè̈ Ñ́ ËÒÍØ»¡Ã³ì»ÃÐàÀ··Õè
äÇµèÍ¡ÒÃÃº¡Ç¹ÁÒãªé§Ò¹ÊÓËÃÑºÃÒÂÅÐàÍÕÂ´à¡ÕèÂÇ¡Ñºá¹Ç·Ò§á¡éä¢áÃ§ Ñ́¹µ¡
ªÑèÇ¢³ÐáÅÐÍ×è¹æ ¨Ðä é́¹ÓàÊ¹Íã¹©ºÑºµèÍä»

ÃÙ»·Õè 4  DVR (Dynamic Voltage Restorer)

(a) ÃÙ»Ç§¨Ã

ÃÙ»·Õè 3 áÊ´§áÃ§ Ñ́¹µ¡à¹×èÍ§¨Ò¡¡ÒÃà Ố¹à¤Ã×èÍ§ÁÍàµÍÃì¢¹Ò´ãË­è

ÃÙ»·Õè 2 áÊ´§áÃ§ Ñ́¹µ¡ªÑèÇ¢³Ð·Õèà¡Ố ¨Ò¡¡ÒÃÅÑ́ Ç§¨ÃÅ§ Ố¹à¿Êà ṌÂÇ

(b) ÃÙ»¤Å×è¹

(a) ÃÙ»Ç§¨Ã (b) ÃÙ»¤Å×è¹

Series Static Compensator (DVR)

Voltage Dips due to Faults

Induction Motor Starting

IM

Customers experience
an interruption

Customers experience
a voltage dip symmetrical faults-->balanced dips

nonsymmetrical faults-->unbalanced dips

Customers on all feeders
experience a voltage dip

motor takes a high
starting current
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à¡Ãḉ ¤ÇÒÁÃÙéàÃ×èÍ§ÊÒÂà¤àºÔéÅãµé́ Ô¹
Zone

      ÊÒÂä¿¿éÒºÒ§áººäÁèÁÕ©¹Ç¹ËØéÁ àªè¹ ÊÒÂà»Å×ÍÂ
·Õè¡ÒÃä¿¿éÒãªéµÒÁÊÒÂÊè§ä¿¿éÒáÃ§ÊÙ§ «Öè§ã¹¤ÇÒÁ
à»ç¹¨ÃÔ§ÊÒÂä¿¿éÒ·Ñé§ËÅÒÂ¨ÐµéÍ§ÁÕÃÐºº©¹Ç¹áÁé
áµèÊÒÂà»Å×ÍÂ¡ç¨ÐÁÕÃÐºº©¹Ç¹à»ç¹ÍÒ¡ÒÈ
     ÊÓËÃÑºÊÒÂà»Å×ÍÂ·ÕèãªéÍÒ¡ÒÈà»ç¹©¹Ç¹ÍÒ¨
µéÍ§¡ÒÃÃÐÂÐ»ÅÍ´ÀÑÂ (Clearance) ÁÒ¡¹éÍÂ¢Öé¹
ÍÂÙè¡ÑºáÃ§´Ñ¹ä¿¿éÒ¢Í§ÃÐºº ÃÐÂÐ»ÅÍ´ÀÑÂ¹Õé¶Ù¡
¡ÓË¹´ÍÂÙèã¹ÁÒµÃ°Ò¹ IEC71  µÑÇÍÂèÒ§àªè¹ÃÐºº
24kV µéÍ§¡ÒÃÃÐÂÐ Clearance ã¹ÍÒ¡ÒÈ 22 cm
à»ç¹ÍÂèÒ§¹éÍÂ ã¹ÃÐººáÃ§ Ñ́¹µèÓ¡ÒÃãªé©¹Ç¹á¢ç§
¾Ç¡ PVC ·ÓãËéÃÐÂÐ Clearance µèÓÅ§áÅÐ
ÊÒÁÒÃ¶ãªé§Ò¹ä´éÊÐ´Ç¡ÍÂèÒ§·Õè¾º·ÑèÇä»  ¡Ã³Õ
ÃÐººáÃ§´Ñ¹¡ÅÒ§ áÅÐáÃ§´Ñ¹ÊÙ§·Õèãªé©¹Ç¹á¢ç§
¾Ç¡ PE, áÅÐ XLPE ¡ç̈ Ð·ÓãËéÃÐÂÐ Clearance
µèÓÅ§ÁÒ¡¨¹ Ñ̈ºµéÍ§ÊÒÂä é́àÃÒàÃÕÂ¡ÊÒÂä¿¿éÒ»ÃÐàÀ·
¹ÕéÇèÒÊÒÂà¤àºÔéÅ
     ÊÁÑÂ¡èÍ¹àÃ×èÍ§ÇÑÊ ǾÂÑ§äÁè¡éÒÇË¹éÒÁÒ¡àËÁ×Í¹
ÊÁÑÂ»Ñ¨¨ØºÑ¹ ©¹Ç¹ÍÒ¨¨Ðãªéà»ç¹¹éÓÁÑ¹ àªè¹
Oil filled Cable «Ö è§ãªé¹éÓÁÑ¹à»ç¹©¹Ç¹¡çÂÑ§
ÁÕãªéÍÂÙèã¹»Ñ̈ Ø̈ºÑ¹ ÊÒÂà¤àºÔéÅÃÐºº 230kV ¢Í§¡ÒÃ
ä¿¿éÒ¹¤ÃËÅÇ§¨Ò¡ Ê.Â. ªỐ ÅÁä» Ê.Â.ºÒ§¡Ð»Ô
»Ñ­ËÒÊÓËÃÑº Cable ·Õèà»ç¹¹éÓÁÑ¹¤×Í ¤èÒãªé̈ èÒÂã¹
¡ÒÃ¼ÅÔµ ¡ÒÃµèÍàª×èÍÁ joint ËÃ×Í¡ÒÃ·Ó»ÅÒÂ
ÊÒÂ Terminator ã¹ÊÒÂãµé´Ô¹¤èÍ¹¢éÒ§ÊÙ§ àÁ×èÍ
à·ÕÂº¡ÑºÊÒÂÍÒ¡ÒÈ ¨Ö§ä´éÁÕ¡ÒÃ¾ÂÒÂÒÁËÒÇÑÊ´Ø·Õè
¹ÓÁÒãªéãËé¤èÒãªé̈ èÒÂ¶Ù¡Å§

Underground Cable

     »Ñ¨¨ØºÑ¹à·¤â¹âÅÂÕÇÑÊ´Ø¡éÒÇË¹éÒÊÒÁÒÃ¶ãªé
©¹Ç¹á¢ç§ XLPE ¡Ñº Cable ã¹áÃ§´Ñ¹ÊÙ§ä´é
Cross - liked Polyethylene (XLPE) ¤×Í Poly-
mer ª¹Ố Ë¹Öè§·ÕèÁÕ Chemical bonding ÁÒ¨Ò¡
Polyethylene (PE) «Öè§¡çà»ç¹©¹Ç¹àªè¹ Semi-
crystalline polymer ÍÂèÒ§Ë¹Öè§ÁÕÍÂÙèËÅÒÂª¹Ô´
¢Öé¹ÍÂÙè¡Ñº¹éÓË¹Ñ¡âÁàÅ¡ØÅáÅÐ¤ÇÒÁË¹Òá¹è¹ àªè¹
¾Ç¡ HDPE (High density polyethylene)
ËÃ×Í LDPE (low density polyethylene) PE
¨ÐÁÕ¤Ø³ÊÁºÑµÔ·Ò§ä¿¿éÒ·Õè´ÕÁÒ¡ áµèÍÂèÒ§äÃ¡çµÒÁ
µÓÃÒ¡ÅèÒÇÇèÒ àÁ×èÍ¹Óä»ãªé¡ÑºáÃ§´Ñ¹ÊÙ§æ ÂÑ§ÁÕ
»Ñ­ËÒàÃ×èÍ§ Splice failure à¹×èÍ§¨Ò¡ Thermal
expansion â´Âà©¾ÒÐÍÂèÒ§ÂÔè§·ÕèÍØ³ËÀÙÁÔÊÙ§ ¨Ö§
ä´éÁÕ¡ÒÃ·Ó XLPE ÁÒ¨Ò¡Í¹ØÀÒ¤¢Í§ PE â´Â
¡ÒÃ·Ó cross bonding ÃÐËÇèÒ§âÁàÅ¡ØÅ¢Í§ PE
«Öè§ÁÕ¢¹Ò´ãË­èÀÒÂãµé Vulcanizing process
âÁàÅ¡ØÅ¢Í§ PE ¨Ðà¡Ố ¡ÒÃ bonding à»ç¹ XLPE

     ÊÒÂà¤àºÔéÅ à»ç¹ÊÒÂä¿¿éÒª¹Ố Ë¹Öè§ã¹ËÅÒÂæ ª¹Ố ·ÕèàÃÒ¾ºã¹
ªÕÇÔµ»ÃÐ¨ÓÇÑ¹ ÊÒÂä¿¿éÒ¤×ÍÊÒÂ·ÕèÁÕµÑÇ¹ÓÊÓËÃÑºãËé¡ÃÐáÊä¿¿éÒ¼èÒ¹
ÍÒ¨ÁÕ©¹Ç¹ËØéÁªÑé¹à ṌÂÇËÃ×ÍÁÕËÅÒÂ©¹Ç¹ËÅÒÂªÑé¹¡çä é́

C C C C

H H H H

H H H

C C C C

H H HH

ÃÙ» 1.2 áÊ´§ãËéàËç¹âÁàÅ¡ØÅ¢Í§ XLPE ÀÒÂËÅÑ§
¡ÒÃà¡Ô´ Vulcanizing Process áÅÐ atom ¢Í§
Carbon ¨Ð bond à¢éÒ´éÇÂ¡Ñ¹

ÃÙ» 1.1 áÊ´§ãËéàËç¹âÁàÅ¡ØÅ¢Í§ C áÅÐ H
à¡ÒÐ¡Ñ¹à»ç¹ÅÙ¡â«è

C C C C

H H H H

H H H H

     Ñ́§¹Ñé¹ XLPE Ö̈§ÁÕ¤Ø³ÊÁºÑµỐ éÒ¹ä¿¿éÒàËÁ×Í¹
PE à´ÔÁ áµèà¹×èÍ§¨Ò¡à¡Ô´¡ÒÃ bonding ÃÐËÇèÒ§
âÁàÅ¡ØÅ¢Í§ PE ´Ñ§¡ÅèÒÇáÅéÇ¨Ö§·ÓãËé XLPE ÁÕ
¤Ø³ÊÁºÑµÔ·Ò§¡Å, ·Ò§¡ÒÂÀÒ¾ áÅÐ´éÒ¹¤ÇÒÁ
ÃéÍ¹·Õè´Õ¡ÇèÒ PE â´Âà©¾ÒÐ Tensile strength
¢Í§ XLPE ·ÕèÍØ³ËÀÙÁÔÊÙ§
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ÃÙ»ÊÒÂà¤àºÔéÅÇÒ§º¹ TRAY ã¹ËéÍ§à¤àºÔéÅ



ÊÒÂà¤àºÔéÅà»ç¹ÊÒÂä¿¿éÒ·ÕèÁÕà·¤¹Ô¤¾ÔàÈÉáµ¡µèÒ§¨Ò¡ÊÒÂä¿¿éÒáÃ§µèÓ·ÑèÇä»¾ÍÊÁ¤ÇÃ ÅÍ§ÁÒ Ù́â¤Ã§ÊÃéÒ§·ÑèÇä»

 
Jacket

Insulation
Screen Main insulation

Conductor Screen

Strand conductor

Wire Screen and radial water barrierÃÙ» 2 áÊ´§â¤Ã§ÊÃéÒ§¢Í§à¤àºÔéÅ

     Metal sheath
     ¤Ùè¡Ñ¹¡Ñº insulation shield, metallic shield
¨Ð·ÓË¹éÒ·ÕèÃÑº¡ÃÐáÊ Charging current áÅÐ
¡ÃÐáÊ Fault ·Õèà¡Ố ¢Öé¹ã¹ªÑé¹¹Õé̈ Ð·Ó é́ÇÂ Copper
wire ËÃ×Í copper tape ËÃ×ÍÍÒ¨¼ÊÁ¡Ñ¹·Ñé§ 2
ª¹Ố , ã¹ Application ºÒ§áºº·ÕèµéÍ§¡ÒÃ»éÍ§¡Ñ¹
¤ÇÒÁª×é¹ËÃ×Í¹éÓÍÒ¨¨Ðãªé¾Ç¡µÐ¡ÑèÇ lead sheath
ËÃ×Í Metal foil ¾Ñ¹·Ñº metallic shield

     Jacket
     ªÑé¹ Jacket ¨Ðà»ç¹ªÔé¹ÊǾ ·éÒÂÀÒÂ¹Í¡¢Í§
à¤àºÔéÅ·ÓË¹éÒ·Õè»éÍ§¡Ñ¹ Cable ã¹¡ÒÃ Handling
áÅÐÂÑ§»éÍ§¡Ñ¹¡ÒÃ¡Ñ´¡ÃèÍ¹¨Ò¡ÊÔè§áÇ´ÅéÍÁ ªÑé¹
Jacket ÁÑ¡¨Ðà»ç¹¾Ç¡ PVC ËÃ×Í¾Ç¡ Polyethylene

     µÑÇ¹Ó (Conductor)
     à»ç¹µÑÇ¹Ó·Õèà»ç¹ Strander copper ËÃ×Í Alumi-
num ¢¹Ò´·Õè¤Øé¹à¤Âã¹ºéÒ¹àÃÒàªè¹ µÑÇÍÂèÒ§¢¹Ò´
240 mm2, 800 mm2 à»ç¹µé¹

     Conductor screen
     ËÃ×Í Conductor Shield ¨Ø´»ÃÐÊ§¤ìà¾×èÍ
ãªé¡ÒÃ interface ÃÐËÇèÒ§ Conductor áÅÐ
insulation ÁÕ¤ÇÒÁÃÒºàÃÕÂºáÅÐ·ÓãËéÊ¹ÒÁä¿¿éÒ
ÁÕ¤ÇÒÁà»ç¹ Uniform ¼Ùéà¢ÕÂ¹à¤Â¿Ñ§ºÃÃÂÒÂ¨Ò¡
·èÒ¹ Prof. Dr. ÊÓÃÇÂ  ÊÑ§¢ìÊÐÍÒ´  ¡ÃØ³Òà»ÃÕÂº
à·ÕÂºäÇéÇèÒµÃ§¹ÕéàËÁ×Í¹¤¹¢Öé¹ä»Â×¹º¹Ë¹éÒ¼ÒÊÙ§
ÁÍ§Å§ÁÒ¨ÐÁÕ¤ÇÒÁà¤ÃÕÂ´ÊÙ§áµèàÁ×èÍãÊè Semicon-
ducting conductor shield áÅéÇ¨Ð·ÓãËéË¹éÒ
¼ÒÅ´µèÓÅ§à»ÃÕÂºàÊÁ×Í¹ÇèÒ¤ÃÒÇ¹ÕéË¹éÒ¼ÒÅ´µèÓ
Å§¤¹·ÕèÂ×¹ÍÂÙèº¹Ë¹éÒ¼Ò¡ç¨ÐÁÕ¤ÇÒÁà¤ÃÕÂ´¹éÍÂÅ§

     ©¹Ç¹ (insulation)
     ÊèÇ¹¢Í§©¹Ç¹¹Õé¤×Í PE ËÃ×Í XLPE «Öè§¨ÐÁÕ
¤ÇÒÁË¹Òà·èÒäËÃèáÅéÇáµè¢¹Ò´¢Í§áÃ§´Ñ¹ÃÐºº
µÑÇÍÂèÒ§àªè¹ ÊÓËÃÑº¤ÇÒÁË¹ÒµÒÁ IEC ÊÓËÃÑº
Conductor ¢¹Ò´ 1000 kcmil (570 mm2)

kV IEC(mm)
69 11
115 18
230 26

     Insulation Screen
     ËÃ×Í insulation shield à»ç¹ semi con-
ducting insulation ¨ÐÊÃéÒ§ãËéà¡Ô´ Uniform
electric field

Cable terminations

PowerQuality
0005

ÃÙ»¡ÒÃÇÒ§ÊÒÂà¤àºÔéÅã¹á¹ÇµÑé§



¢Í§¿ÃÕÁÒáÅéÇTrick of using incompleted harmonic report

ÁÕà¤Ã×èÍ§Á×ÍÇÑ´ÎÒÃìâÁ¹Ô¤ÊìÁÒÇÑ´¾ÃéÍÁ·Ñé§à¢ÕÂ¹ÃÒÂ
§Ò¹¼Å¡ÒÃÇÑ´ãËé´éÇÂ

     ÇÑ́ ÎÒÃìâÁ¹Ô¤ÊìãËé¿ÃÕ
          ¶éÒÍÂÙè́ Ṍ ÕÁÕ«Ñ¾¾ÅÒÂàÍÍÃìËÃ×ÍºÃÔÉÑ·¼ÙéàªÕèÂÇ
ªÒ­à¡ÕèÂÇ¡ÑºÎÒÃìâÁ¹Ô¤ÊìÁÒàÊ¹ÍÇÑ´ÎÒÃìâÁ¹Ô¤Êì
¾ÃéÍÁ·Ñé§à¢ÕÂ¹ÃÒÂ§Ò¹ÊÃØ»¼Å¡ÒÃÇÑ´ãËéâ´ÂäÁè¤Ô´
¤èÒãªé̈ èÒÂ ÍÑ¹¹Õé̈ ÐàÃÕÂ¡ÇèÒà»ç¹¢Í§¿ÃÕä é́ËÃ×Íà»ÅèÒ¹Ð
à¾ÃÒÐ¡ÒÃÇÑ´ÎÒÃìâÁ¹Ô¤Êì¹Í¡¨Ò¡¨ÐµéÍ§Å§·Ø¹«×éÍ
à¤Ã×èÍ§ÇÑ´áÅéÇÂÑ§µéÍ§ãªé¡ÓÅÑ§¤¹áÅÐÃÐÂÐàÇÅÒã¹
¡ÒÃÇÑ´¾ÃéÍÁ·Ñé§ÊÃØ»¼Åà»ç¹ÃÒÂ§Ò¹ÍÕ¡´éÇÂ ÁÕ¤èÒ
ãªé¨èÒÂÊÙ§¾ÍÊÁ¤ÇÃáÅéÇ·ÓäÁ¶Ö§ÍÂÒ¡ÁÒÇÑ´ÎÒÃì-
âÁ¹Ô¤ÊìãËé¿ÃÕæ
     ËÇèÒ¹¾×ª¡çµéÍ§ËÇÑ§¼Å ·Ó¸ØÃ¡Ô¨µéÍ§ÁÕ¡ÓäÃ
©Ñ¹·ìã´¡ç©Ñ¹·ì¹Ñé¹ ºÃÔÉÑ·àËÅèÒ¹Õé¡èÍ¹·Õè¨ÐÁÒàÊ¹Í
ÇÑ´ÎÒÃìâÁ¹Ô¤ÊìãËé¿ÃÕ à¢Ò¨ÐÁÕ¡ÒÃÇÔà¤ÃÒÐËìã¹àº×éÍ§
µé¹¨Ò¡ÊÀÒ¾¡ÒÃãªéä¿áÅÐÅÑ¡É³Ð¢Í§¡Ô̈ ¡ÒÃÇèÒ¹èÒ
¨ÐÁÕ»Ñ­ËÒÎÒÃìâÁ¹Ô¤Êì̈ ÃÔ§ áÅéÇ¡ç̈ ÐàÊ¹Íá¹Ç·Ò§ã¹
¡ÒÃá¡é»Ñ­ËÒ«Öè§ÍÒ¨¨Ðà»ç¹ÊÔ¹¤éÒ·ÕèºÃÔÉÑ·ÁṎ ÓË¹èÒÂ
ÍÂÙèáÅéÇ¡çä´é â´Â¤èÒãªé¨èÒÂã¹¡ÒÃÇÑ´ÎÒÃìâÁ¹Ô¤Êì¡ç
¨Ðä»ÃÇÁÍÂÙèã¹ÁÙÅ¤éÒ¢Í§ÊÔ¹¤éÒ·ÕèàÃÒ«×éÍã¹ÀÒÂËÅÑ§
ËÃ×ÍÍÒ¨à»ç¹¡Ã³Õ·ÕèºÃÔÉÑ·Ë¹Öè§ÇÑ́ ÎÒÃìâÁ¹Ô¤ÊìáÅéÇàÊ¹Í
ãËé«×éÍÊÔ¹¤éÒ¨Ò¡ÍÕ¡ºÃÔÉÑ·Ë¹Öè§·ÕèÍÂÙè¤èÒÂà´ÕÂÇ¡Ñ¹«Öè§
¤èÒãªé¨èÒÂã¹¡ÒÃÇÑ´ÎÒÃìâÁ¹Ô¤Êì¡ç¨Ð¶Ù¡ÃÇÁÍÂÙèã¹
ÁÙÅ¤èÒÊÔ¹¤éÒ·ÕèàÃÒ«×éÍÍÕ¡àªè¹¡Ñ¹
     áÅéÇ¶éÒäÁèà¨Í»Ñ­ËÒÅèÐ àÃÒ¡çâª¤ Ṍ·Õèä é́ÁÕ¤¹
ÁÒÇÑ´ÎÒÃìâÁ¹Ô¤ÊìáÅÐÇÔà¤ÃÒÐËìÃÐººãËéàÃÒ¿ÃÕæ
ÊèÇ¹ºÃÔÉÑ··ÕèÁÒÇÑ´ãËé¡çµéÍ§¶×ÍÇèÒ¢Ò´·Ø¹¨Ò¡§Ò¹¹Õé
·Õè¤Ò´¡ÒÃ³ì¼Ô´ µéÍ§ä»á¡éµÑÇãËÁèã¹§Ò¹Í×è¹á·¹
â´Â·ÑèÇä»ºÃÔÉÑ·àËÅèÒ¹Õé̈ Ð¤Ò´¡ÒÃ³ìä é́¤èÍ¹¢éÒ§áÁè¹ÂÓ
â´ÂÍÒÈÑÂá¹Ç·Ò§ã¹¡ÒÃÇÔà¤ÃÒÐËì»Ñ­ËÒÎÒÃìâÁ¹Ô¤Êì
µÒÁ·Õèà¤ÂàÊ¹Íä»¡èÍ¹Ë¹éÒ¹Õé ¶éÒà¢Ò»ÃÐàÁÔ³áÅéÇ
ÇèÒäÁè¹èÒ¨ÐÁÕ»Ñ­ËÒÎÒÃìâÁ¹Ô¤ÊìáµèàÃÒÂÑ§ÍÂÒ¡¨ÐãËé
ÁÒÇÑ́ à¢Ò¡çÍÒ¨¨Ð¤Ố ¤èÒãªé̈ èÒÂã¹¡ÒÃÇÑ́ ¨Ò¡àÃÒ Â¡
àÇé¹ã¹¡Ã³Õ·ÕèµéÍ§¡ÒÃ¤ÇÒÁÅÐàÍÕÂ´áÅÐÁÕ¤ÇÒÁ
«Ñº«éÍ¹ã¹¡ÒÃÇÑ´ÎÒÃìâÁ¹Ô¤ÊìÁÒ¡æ à¢Ò¡ç¨Ð¤Ô´¤èÒ
ãªé̈ èÒÂàÃÒ¶Ö§áÁé̈ ÐÁÕâÍ¡ÒÊ¢ÒÂÊÔ¹¤éÒä é́ÀÒÂËÅÑ§¡çµÒÁ

     ËÅÒÂæ¤¹ÁÕ¤ÇÒÁàª×èÍÇèÒ �¢Í§¿ÃÕäÁèÁÕã¹âÅ¡� áµè¼Á¡çá»Å¡ã¨·Õè
ÁÑ¡ÁÕ¤¹ãËé¢Í§¿ÃÕàÃÒÍÂÙèàÃ×èÍÂæ àÇÅÒàÃÒà´Ô¹µÒÁËéÒ§¡ç¨ÐÁÕ¤¹ÁÒ¤ÍÂ
á¨¡¢Í§ãªé àªè¹ ÊºÙè áªÁ¾Ù ãËéàÃÒä»ãªé¿ÃÕ·ÕèºéÒ¹ Ù́â¦É³ÒµÒÁâ·Ã·ÑÈ¹ì
Ë¹Ñ§Ê×Í¾ÔÁ¾ì¡çÁÕ¡ÒÃá¨¡á¶Á¢Í§¿ÃÕÍÂÙèàµçÁä»ËÁ´

    ¢Í§¿ÃṎ Ò¡¡ÒÃä¿¿éÒ
     ã¹Ç§¡ÒÃä¿¿éÒºéÒ¹àÃÒ¡çÁÕ¢Í§¿ÃÕàËÁ×Í¹¡Ñ¹ ¡ç
�¢éÍ¡ÓË¹´¡®à¡³±ìÎÒÃìâÁ¹Ô¤Êì� ¢Í§¡ÒÃä¿¿éÒÏ
¹Ñè¹ä§¤ÃÑº
     ÁÒµÃÒ°Ò¹ÎÒÃìâÁ¹Ô¤Êì©ºÑº¹ÕéÁÕ»ÃÐâÂª¹ì¡Ñº
àÃÒÁÒ¡·Õà´ ÕÂÇà¾ÃÒÐÁÑ¹ª èÇÂ»éÍ§¡ Ñ¹àÃÒ¨Ò¡
ÁÅÀÒÇÐ·Ò§ÎÒÃìâÁ¹Ô¤Êì·ÕèÍÒ¨·Ó¤ÇÒÁàÊÕÂËÒÂá¡è
ÃÐººä¿¿éÒ¢Í§àÃÒ ÁÒµÃÒ°Ò¹µÑÇ¹ÕéÁØè§à¹é¹ä»·Õè¼Ùéãªé
ä¿ºÒ§ÃÒÂ·Õè·Ó Ø̧Ã¡Ô̈ ¢¹Ò´ãË­èáÅÐÊÃéÒ§ÎÒÃìâÁ¹Ô¤Êì
»ÃÔÁÒ³ÁÒ¡æ à¢éÒÁÒÃº¡Ç¹ÃÐººä¿¿éÒ¨¹¡ÅÒÂ
à»ç¹ÁÅÀÒÇÐá¡è¼Ùéãªéä¿ÃÒÂÍ×è¹æ
     ÁÒµÃÒ°Ò¹µÑÇ¹ÕéÁÕ¤ÇÒÁà¢éÁ§Ç´ÁÒ¡·Õà ṌÂÇ¤ÃÑº
¤×Í ¡ÒÃä¿¿éÒÏ ¨ÐµÑ´ä¿ÀÒÂËÅÑ§¨Ò¡¡ÒÃÇÑ´ÎÒÃì-
âÁ¹Ô¤Êì 3 ¤ÃÑé§áÅéÇäÁè¼èÒ¹à¡³±ì
     Â¡µÑÇÍÂèÒ§§èÒÂæ ³ âÃ§§Ò¹áËè§Ë¹Öè§µÍ¹àªéÒ
¡çÇÑ́ ÎÒÃìâÁ¹Ô¤Êì¤ÃÑè§Ë¹Öè§¶éÒäÁè¼èÒ¹¨´¼ÅäÇé ¡èÍ¹¡Ô¹
¢éÒÇ¡ÅÒ§ÇÑ¹ÇÑ́ ÍÕ¡¤ÃÑé§Ë¹Öè§¶éÒäÁè¼èÒ¹¨´¼ÅäÇé µÍ¹
ºèÒÂËÅÑ§¡Ô¹¢éÒÇÇÑ´¤ÃÑé§·ÕèÊÒÁ¶éÒäÁè¼èÒ¹¨´¼ÅäÇé
¾Íµ¡àÂç¹¡çµÑ́ ä¿ä é́àÅÂ
     ÍÂèÒà¾Ôè§µ¡ã¨ÇèÒ·ÓäÁ«Ò ỐÊµì̈ Ñ§ ¨ÃÔ§æáÅéÇ¡ÒÃ
ä¿¿éÒÏ ¨Ðà¢éÁ§Ç´¡Ñº¼Ùéãªéä¿ºÒ§ÃÒÂà·èÒ¹Ñé¹·ÕèÊÃéÒ§
ÎÒÃìâÁ¹Ô¤Êì â´Â¨Ð·Ó¡ÒÃÇÑ´¼Å¾ÃéÍÁ·Ñé§¨ÐªèÇÂ
á¡é»Ñ­ËÒãËé¡Ñº¼Ùéãªéä¿à¾×èÍ·Õè¨Ð»éÍ§¡Ñ¹äÁèãËéà¡Ô´
»Ñ­ËÒÁÅÀÒÇÐ·Ò§ÎÒÃìâÁ¹Ô¤Êìá¡è¼Ùéãªéä¿ÃÒÂÍ×è¹
¼Ùéãªéä¿·Õè´× éÍäÁèÂÍÁá¡é»Ñ­ËÒµÒÁ¤Óá¹Ð¹Ó¢Í§
¡ÒÃä¿¿éÒà·èÒ¹Ñé¹¤ÃÑº·Õè̈ Ð¶Ù¡µÑ́ ä¿áÅÐ¡ÇèÒ¨ÐµÑ́ ä¿
¨ÃÔ§¡ÒÃä¿¿éÒÏ¨ÐÁÕ¡ÒÃ¾Ô̈ ÒÃ³ÒÍÂèÒ§ÃÍº¤Íº¡èÍ¹
àÊÁÍ

     ã¤Ãã¤Ã¡ç¾Ù́ ¶Ö§ÎÒÃìâÁ¹Ô¤Êì
     µÍ¹¹ÕéäÁèÇèÒ¨Ð§Ò¹ÊÑÁÁ¹Ò ½Ö¡ÍºÃÁ·Ò§ÇÔªÒ
¡ÒÃà¡ÕèÂÇ¡ÑºÇÔÈÇ¡ÃÃÁä¿¿éÒ¡çÁÑ¡¨ÐÁÕ¡ÒÃ¾Ù´¶Ö§
ÎÒÃìâÁ¹Ô¤ÊìÍÂÙèàÊÁÍ¨¹·ÓãËéàÃÒµéÍ§·ÓµÑÇà»ç¹¤¹
·Ñ¹ÊÁÑÂ·ÕèÃÙéàÃ×èÍ§ÎÒÃìâÁ¹Ô¤Êì́ éÇÂàËÁ×Í¹¡Ñ¹ ËÅÒÂæ
¤¹¾Í¼èÒ¹¡ÒÃ½Ö¡ÍºÃÁËÃ×ÍàÃÔèÁÈÖ¡ÉÒÎÒÃìâÁ¹Ô¤Êì
¡çÁÑ¡¨ÐÃÙéÊÖ¡ÃéÍ¹ÇÔªÒà¡Ô´Ê§ÊÑÂÇèÒ·Õè·Ó§Ò¹¢Í§àÃÒÁÕ
ÎÒÃìâÁ¹Ô¤ÊìËÃ×Íà»ÅèÒ àÅÂÍÂÒ¡¨Ð·´ÅÍ§ÇÑ´ÎÒÃì-
âÁ¹Ô¤Êì·Õè·Ó§Ò¹´ÙºéÒ§ »Ñ­ËÒ¡ç¤×Íà é̈Òà¤Ã×èÍ§Á×ÍÇÑ́
ÁÕÃÒ¤Ò¤èÍ¹¢éÒ§ÊÙ§ ¨Ð¢ÍÍ¹ØÁÑµÔÊÑè§«×éÍÁÒà¾×èÍÅÍ§ÇÑ´
Ù́àÅè¹æ ÊÑ¡¤ÃÑé§áÅéÇ¡çà¡çºà¢éÒµÙéä»µÅÍ´¤§äÁèÁÕ·Ò§

á¹è ¡çàÅÂµéÍ§¾Öè§ºÃÔ¡ÒÃ¨Ò¡¼ÙéàªÕèÂÇªÒ­·Ñé§ËÅÒÂ·Õè

  »¡µÔáÅéÇºÃÔÉÑ··ÕèÁÕ·ÕÁ§Ò¹ºÃÔ¡ÒÃËÅÑ§¡ÒÃ¢ÒÂ¢Í§
ÊÔ¹¤éÒ·ÕèµÑÇàÍ§¨ÓË¹èÒÂÍÂÙèáÅÐÃÑºµÃÇ¨ÇÑ́ ÎÒÃìâÁ¹Ô¤Êì
é́ÇÂ ¨Ðä é́à»ÃÕÂºã¹ é́Ò¹¤ÇÒÁ¾ÃéÍÁ¢Í§à¤Ã×èÍ§Á×Í

áÅÐ·ÕÁ§Ò¹ ¶éÒÇèÒ§¨Ò¡¡ÒÃºÃÔ¡ÒÃËÅÑ§¡ÒÃ¢ÒÂ¡ç
ÊÒÁÒÃ¶ÇÑ´ÎÒÃìâÁ¹Ô¤ÊìãËéÅÙ¡¤éÒä´é¿ÃÕ ´Õ¡ÇèÒ»ÅèÍÂ
¤¹áÅÐà¤Ã×èÍ§Á×ÍÇèÒ§§Ò¹à»ÅèÒæ

     áºº¹Õé¡çà¡Ố ¢Öé¹ä é́
     âÃ§§Ò¹áËè§Ë¹Öè§µỐ µèÍ«Ñ¾¾ÅÒÂàÍÍÃìÃÒÂË¹Öè§
ãËéàÊ¹ÍÃÒ¤Ò¿ÔÅàµÍÃìà¾×èÍá¡é»Ñ­ËÒÎÒÃìâÁ¹Ô¤Êì·ÕèÃÐ Ñ́º
áÃ§ÊÙ§  ÇÔÈÇ¡Ã¢ÒÂ¢Í§«Ñ¾¾ÅÒÂàÍÍÃìÃÒÂ¹Ñé¹ã¹ã¨
¤Ô´ÇèÒ �§Ò¹¹ÕéÊ§ÊÑÂÊéÁËÅè¹ä´é¢ÒÂ¿ÔÅàµÍÃìâ´ÂäÁè
µéÍ§àË¹×èÍÂÇÑ́ ÎÒÃìâÁ¹Ô¤ÊìáÅÐ·Ó system study�
à¾ÃÒÐÅÙ¡¤éÒá¨é§ÇèÒÁÕ¤¹ÁÒÇÑ´ÎÒÃìâÁ¹Ô¤ÊìáÅÐÍÍ¡
áºº¿ÔÅàµÍÃìãËéáÅéÇ
     µèÍÁÒ¾ÍÃÙéÇèÒà»ç¹ Ù̈¹¿ÔÅàµÍÃìÇÔÈÇ¡Ã¢ÒÂÃÒÂ¹Ñé¹
¡ìàÃÔèÁÍÂÒ¡ÃÙéÇèÒÁÕ¡ÒÃÇÔà¤ÃÒÐËìÃÐººáÅÐÍÍ¡áºº
·ÕèàËÁÒÐÊÁáÅéÇËÃ×ÍÂÑ§ à¾ÃÒÐÍÂèÒ§·Õè¾Ç¡àÃÒ·ÃÒº
¡Ñ¹ ṌÇèÒ Ù̈¹¿ÔÅàµÍÃìÁÕ¢éÍ¨Ó¡Ñ́ ËÅÒÂ»ÃÐ¡ÒÃ  ¡èÍ¹·Õè
¨ÐàÊ¹ÍÃÒ¤Ò Ö̈§µéÍ§¡ÒÃãËéá¹èã¨ÇèÒ ÊÒÁÒÃ¶á¡é»Ñ­ËÒ
ãËéÅÙ¡¤éÒä é́áÅÐäÁèà¡Ố »Ñ­ËÒÍ×è¹æ µÒÁÁÒã¹ÀÒÂËÅÑ§
     àÁ×èÍÅÙ¡¤éÒãËé́ Ù¢éÍÁÙÅ¡ÒÃÇÑ́ ÎÒÃìâÁ¹Ô¤ÊìáÅÐ¡ÒÃ
ÍÍ¡áºº·ÕèÁÕºÃÔÉÑ·Ë¹Öè§·ÓãËé¿ÃÕáÅéÇ¾ºÇèÒÃÒÂ§Ò¹
¼Å¡ÒÃÇÑ´ÎÒÃìâÁ¹Ô¤Êì¢Ò´¤ÇÒÁÊÁºÙÃ³ì â´ÂÊÃØ»
à©¾ÒÐÇèÒÁÕ THD »ÃÐÁÒ³ 8-10% áÅÐÎÒÃìâÁ¹Ô¤Êì
ÊèÇ¹ãË­è¤×ÍÍÑ¹´Ñº·Õè 5 áÅÐ 7 ÊÁ¤ÇÃãªé¨Ù¹¿ÔÅ-
àµÍÃìà¾×èÍá¡é»Ñ­ËÒâ´ÂÃÑº»ÃÐ¡Ñ¹ÇèÒÀÒÂËÅÑ§µỐ µÑé§
Ù̈¹¿ÔÅàµÍÃìáÅéÇ¨ÐÁÕ¤èÒ THD äÁèà¡Ô¹  4% µÑÇÇÔÈÇ¡Ã

¢ÒÂàÍ§¡ç§§ÇèÒ THD ¹Õéà»ç¹ THDV ËÃ×Í THDI
ÎÒÃìâÁ¹Ô¤Êì·Õè 5 ¡Ñº 7 ¹Ñé¹ÁÕ¢¹Ò´à·èÒäÃ áÅÐÍÍ¡áºº
¨Ù¹¿ÔÅàµÍÃìÍÂèÒ§äÃ àÅÂàÊ¹ÍµÑÇ¢ÍÇÑ´ÎÒÃìâÁ¹Ô¤Êì
ãËé¿ÃÕáÅÐ·Ó system studyãËÁè
     ÀÒÂËÅÑ§¡ÒÃÇÑ́ áÅÐ·Ó system study ãËÁè
ÊÃØ»ä é́ÇèÒâÃ§§Ò¹¢Í§ÅÙ¡¤éÒÁÕâËÅ´·ÕèÊÃéÒ§ÎÒÃìâÁ¹Ô¤Êì
ÍÂÙè¨Ó¹Ç¹Ë¹Öè§äÁèÁÒ¡¹Ñ¡¢³Ðà´Ô¹à¤Ã×èÍ§¨Ñ¡ÃàµçÁ·Õè
THDU 3-4% áÅÐ THDI 8-10% ÇÔÈÇ¡Ã¢ÒÂÃÒÂ
¹Ñé¹¨Ö§àÊ¹ÍÅÙ¡¤éÒÇèÒ»ÃÔÁÒ³ÎÒÃìâÁ¹Ô¤ÊìäÁèÁÒ¡¹Ñ¡

àÃ×èÍ§àºÒæ àÅèÒÊÙè¡Ñ¹¿Ñ§

PowerQuality
0006

somkane.hunchanasavee@th.abb.com



äÁè̈ Óà»ç¹µéÍ§ãªé̈ Ù¹¿ÔÅàµÍÃìà¾ÃÒÐÁÕ¢éÍ¨Ó¡Ñ́ ËÅÒÂæ
»ÃÐ¡ÒÃ ãªé´Õ¨Ù¹¿ÔÅàµÍÃì´Õ¡ÇèÒáÅÐÂÑ§ÊÒÁÒÃ¶
ÃÑº»ÃÐ¡Ñ¹ÇèÒ THDU µèÓ¡ÇèÒ 4% ÍÕ¡ é́ÇÂ
     ÅÙ¡¤éÒ¡ç§§ÇèÒà¤Âà¨Íáµè«Ñ¾¾ÅÒÂàÍÍÃìÍÂÒ¡
¢ÒÂ¢Í§ÁÙÅ¤èÒÊÙ§¢Öé¹áµè¤ÃÒÇ¹Õé¡ÅÑºÁÒà¨ÍÇèÒãËé«×éÍ
¢Í§¶Ù¡Å§áÅÐÂÑ§´Õ¡ÇèÒ ¨Ðà»ç¹à¾ÃÒÐÍØ´Á¡ÒÃ³ì

ËÃ×Í¤ÇÒÁ«×èÍ¢Í§ÇÔÈÇ¡Ã¢ÒÂ¡çÂÒ¡¨ÐºÍ¡ä´é àÁ×èÍ
¤ØÂ¡Ñ¹¨¹à¢éÒã¨àËµØ¼Å·Ñé§ËÁ´áÅéÇ ÅÙ¡¤éÒ¡çà»ÅÕèÂ¹
ã¨µéÍ§¡ÒÃµỐ µÑé§ Ṏ́ Ù¹¿ÔÅàµÍÃìá·¹â´Â¢ÍÃÒ¤Ò Ṏ́ Ù¹
¿ÔÅàµÍÃì¨Ò¡ÇÔÈÇ¡Ã¢ÒÂÃÒÂ¹Ñé¹áÅÐºÃÔÉÑ·Í×è¹à¾×èÍ
·Ó¡ÒÃà»ÃÕÂºà·ÕÂº

     ¢Ò´¢éÍÁÙÅ¡çÍÒ¨¾ÅÒ´ä é́
     ¨Ò¡µÑÇÍÂèÒ§¢éÒ§µé¹àÃÒàËç¹ä é́ªÑ́ ÇèÒ¶éÒÃÒÂ§Ò¹
¼Å¡ÒÃÇÑ´ÎÒÃìâÁ¹Ô¤ÊìäÁèÊÁºÙÃ³ì¡çÍÒ¨·ÓãËéàÃÒµÑ´
ÊÔ¹ã¨¾ÅÒ´ä´é
     ¶Ö§µÃ§¹Õé¤§¨Ð¾ÍÁÍ§ä é́ÇèÒÍÐäÃ¿ÃÕÍÐäÃäÁè¿ÃÕ
ºéÒ§ÅÐ¤ÃÑº

¡çÁÕá¾ÐàËÁ×Í¹¡Ñ¹
Problem of using multiple
brand in one package

PowerQuality
0007

¨Óà»ç¹µéÍ§ÁÕËÅÒÂÂÕèËéÍ»¹¡Ñ¹à¾×èÍãËéµé¹·Ø¹ÃÇÁ¢Í§
Package µèÓ·ÕèÊǾ
     ·Ñé§ÊÒÁá¹Ç·Ò§¹ÕéµèÒ§ÁÕ¢éÍ Ṍ¢éÍàÊÕÂáµ¡µèÒ§¡Ñ¹
ä» ¼ÁÊÑ§à¡µØàËç¹¼ÙéÍÍ¡áºº à é̈Ò¢Í§â¤Ã§¡ÒÃáÅÐ
¼Ù éÃ ÑºàËÁÒÂÖ´¶×Íá¹Ç·Ò§áÃ¡ÁÒ¡¢Ö é¹àÃ × èÍÂæ
à¾ÃÒÐ¤ÇÒÁÊÐ´Ç¡ã¹¡ÒÃËÒ¼ÙéÃÑº¼Ô´ªÍºËÒ¡à¡Ô´
»Ñ­ËÒËÅÑ¡¨Ò¡àÃÔèÁãªé§Ò¹áÅéÇ  àÃÒÁÒÅÍ§ Ù́¢éÍàÊÕÂ
¢Í§á¹Ç·Ò§·ÕèÊÍ§áÅÐÊÒÁ¡Ñ¹

     àÁ×èÍ»Ñ­ËÒàÃÔèÁ
     ·ÕèâÃ§§Ò¹áËè§Ë¹Öè§ ªèÒ§ä¿¿éÒä é́ÂÔ¹àÊÕÂ§ÃÐàºỐ
´Ñ§¢Öé¹¨Ò¡ËéÍ§¤Çº¤ØÁä¿¿éÒ¨Ö§ÃÕºä»µÃÇ¨ÊÍº¾º
à¢ÁèÒáÅÐ¤ÇÑ¹¨Ò¡µÙé¤Òá¾«ÔàµÍÃì ÀÒÂã¹µÙé¾ºà¢ÁèÒ
ºÃÔàÇ³àºÃ¤à¡ÍÃìáÅÐ½ÒµÙé·ÕèµÃ§µÓáË¹è§¡Ñ¹
     ·Ò§âÃ§§Ò¹àÃÕÂ¡¤¹·ÓµÙéÁÒ Ù́áÅÐÊÑ¹¹ÔÉ°Ò¹ÇèÒ
»Ñ­ËÒ¹èÒ¨ÐÁÒ¨Ò¡àºÃ¤à¡ÍÃì ¤¹·ÓµÙé¨Ö§àÃÕÂ¡¤¹
¢ÒÂàºÃ¤à¡ÍÃìÁÒ Ù́  ¤¹¢ÒÂàºÃ¤à¡ÍÃì·Ó¡ÒÃà»ÅÕèÂ¹
àºÃ¤à¡ÍÃìà»ç¹µÑÇãËÁèáÅÐÊÑ¹¹ÔÉ°Ò¹ÇèÒ »Ñ­ËÒ¹èÒ
¨ÐÁÒ¨Ò¡¤Òá¾«ÔàµÍÃì ¤¹·ÓµÙ é¨Ö§àÃÕÂ¡¤¹¢ÒÂ
¤Òá¾«ÔàµÍÃìÁÒ´Ù ¤¹¢ÒÂ¤Òá¾«ÔàµÍÃìÁÒ´ÙºÍ¡ÇèÒ
¤Òá¾«ÔàµÍÃì»¡µÔ»Ñ­ËÒäÁèà¡ÕèÂÇ¡Ñº¤Òá¾«ÔàµÍÃì
     àÍÒÅÐ«Ô áÅéÇ»Ñ­ËÒÁÑ¹à¡Ố ¨Ò¡ÍÐäÃÅèÐ¤ÃÑº
ã¤Ã¤ÇÃ¨ÐµéÍ§ÃÑº¼Ô´ªÍº ¨Ò¡¡ÒÃµÃÇ¨ÊÍº´ÙµÙé
¤Òá¾«ÔàµÍÃì¾ºÃÍÂà¢ÁèÒáºº¹Õéº¹½ÒµÙéËÅÒÂæ
áËè§áÊ´§ÇèÒ»Ñ­ËÒà¡Ô´«éÓæ ¡Ñ¹áÅÐÂÑ§äÁèÃÙéÊÒàËµØ
     µÙé¤Òá¾«ÔàµÍÃì¹ÕéµéÍ§àÃÕÂ¡ÇèÒà»ç¹µÙéÊË»ÃÐªÒªÒµÔ
¤ÃÑº à¾ÃÒÐÍØ»¡Ã³ìËÅÑ¡æ ÀÒÂã¹ÁÕËÅÒÂÂÕèËéÍ ÁÒ
¨Ò¡ËÅÒÂ»ÃÐà·È·Ñé§¨Ò¡ÂØâÃ» ÍàÁÃÔ¡Ò áÅÐàÍà«ÕÂ
·Ø¡ÂÕèËéÍ¾ÃéÍÁã¨¡Ñ¹àÅè¹µÐ¡ÃéÍÇ§¤×Í »Ñ­ËÒä»·Õèã¤Ã
¡çàµÐä»ãËé¤¹Í×è¹¤ÃÑº

     ã¹¤ÇÒÁà§ÕÂº
     ÍÂÙèæ Ç§µÐ¡ÃéÍ¡çàÅÔ¡áÅéÇàÃ×èÍ§¡çà§ÕÂºä»àÍ§
»Ñ­ËÒ¡çÂÑ§äÁèà¡Ố ¢Öé¹«éÓÍÕ¡  ¨¹¡ÃÐ·Ñè§ÇÑ¹Ë¹Öè§¡çÁÒ¶Ö§

     ¡èÍ¹¨Ð¶Ö§Á×Í¼Ùéãªé§Ò¹
     äÁèãªèàÃ×èÍ§ÂÒ¡àÅÂ¤ÃÑºÊÓËÃÑº¼ÙéÍÍ¡áºº·Õè̈ Ð
ÍÍ¡áººÃÐººä¿¿éÒ·Õè´Õ áµè¼ÁÇèÒÊÔè§·ÕèÊÃéÒ§¤ÇÒÁ
»Ç´ËÑÇãËé¡Ñº¼ÙéÍÍ¡áººÁÒ¡·ÕèÊØ´¤×Í¡ÒÃ¡ÓË¹´
Êà»ç¤¢Í§ÍØ»¡Ã³ìä¿¿éÒ·Õè¨ÐàÍÒÁÒãªéÊÓËÃÑºáµèÅÐ
§Ò¹¹ÕèÅÐ¤ÃÑº µÑÇÊà»ç¤¹Õé¹Í¡¨Ò¡¨ÐºÍ¡¶Ö§¤Ø³ÀÒ¾
¢Í§ÍØ»¡Ã³ìµèÒ§æ ÃÒ¤Ò ¤ÇÒÁÂÒ¡§èÒÂã¹¡ÒÃãªé§Ò¹
áÅÐ¡ÒÃ Ñ́̈ ËÒ áÅéÇÂÑ§µéÍ§ÁÕ¢Íºà¢µ·Õè¡ÇéÒ§¾Í·Õè̈ Ð
µÍºÊ¹Í§¤ÇÒÁµéÍ§¡ÒÃ¢Í§à¨éÒ¢Í§â¤Ã§¡ÒÃ áÅÐ
ÁÕ¤ÇÒÁà»ç¹¡ÅÒ§ÍÕ¡´éÇÂ ËÅÑ§¨Ò¡¹Ñé¹ÀÒÃÐ¡ç¨ÐÁÒ
ÍÂÙè¡Ñº¼ÙéÃÑºàËÁÒ·Õè¨ÐµÑ´ÊÔ¹ã¨àÅ×Í¡¼ÅÔµÀÑ³±ìã´
â´ÂÁÕ»ÃÐà ḉ¹·ÕèµéÍ§¾Ô̈ ÒÃ³Òà¾ÔèÁà»ç¹¾ÔàÈÉ¤×ÍºÃÔ¡ÒÃ
ËÅÑ§¡ÒÃ¢ÒÂ

     ËÅÒ¡ËÅÒÂá¹Ç·Ò§
     ¼ÁàËç¹ÁÕËÅÒÂæá¹Ç·Ò§ã¹¡ÒÃàÅ×Í¡ÍØ»¡Ã³ì
·Õè¹ÔÂÁãªé¡Ñ¹¤ÃÑº
     á¹Ç·Ò§áÃ¡¨Ðà¹é¹·Õè¤ÇÒÁà¢éÒ¡Ñ¹ä é́à»ç¹ËÅÑ¡
â´ÂÍØ»¡Ã³ì¨Ðà»ç¹ÂÕèËéÍà´ÕÂÇ¡Ñ¹·Ñé§ËÁ´ÊÒÁÒÃ¶
·Ó§Ò¹à¢éÒ¡Ñ¹ä é́ÍÂèÒ§ Ṍ ÊÐ´Ç¡ã¹¡ÒÃËÒ¼ÙéÃÑº¼Ố ªÍº
ºÃÔ¡ÒÃËÅÑ§¡ÒÃ¢ÒÂ
     á¹Ç·Ò§·ÕèÊÍ§¨Ðà¹é¹¤Ø³ÀÒ¾à»ç¹ËÅÑ¡ ¨Ò¡
»ÃÐÊº¡ÒÃ³ìáÅÐ»ÃÐÇÑµÔ¡ÒÃãªé§Ò¹¢Í§áµèÅÐÂÕèËéÍ
àÃÒÍÒ¨¾Í¨ÐºÍ¡ä´éÇèÒÂÕèËéÍã´ÁÕ¤Ø³ÀÒ¾ÊÙ§ÊØ´·Ñé§
ã¹´éÒ¹¤ÇÒÁ·¹·Ò¹ ¡ÒÃãªé§Ò¹ áÅÐºÃÔ¡ÒÃËÅÑ§
¡ÒÃ¢ÒÂ  »Ñ­ËÒ¡ç¤×ÍàÃÒ¾ºÇèÒáµèÅÐÂÕèËéÍÁÕ¤ÇÒÁ
ªÓ¹Ò­ã¹áµèÅÐÍØ»¡Ã³ìáµ¡µèÒ§¡Ñ¹ ÂÕèËéÍË¹Öè§ÁÕ
¤ÇÒÁªÓ¹Ò­ã¹ÍØ»¡Ã³ìË¹Öè§ÁÒ¡¡ÇèÒ áµèÍÕ¡ÂÕèËéÍ
ÁÕ¤ÇÒÁªÓ¹Ò­ã¹ÍÕ¡ÍØ»¡Ã³ìÁÒ¡¡ÇèÒ  Ö̈§Êè§¼ÅãËé
ã¹Package ËÃ×ÍÃÐºº¢Í§àÃÒ¨Óà»ç¹µéÍ§ÁÕËÅÒÂ
ÂÕèËéÍ»¹¡Ñ¹
          á¹Ç·Ò§·ÕèÊÒÁ¨Ðà¹é¹¤ÇÒÁ»ÃÐËÂÑ́ à»ç¹ËÅÑ¡
à»ç¹á¹Ç·Ò§·ÕèàÃÒÁÑ¡¨Ð¾ºàËç¹ÍÂÙèºèÍÂæ àªè¹à´ÕÂÇ
¡Ñºá¹Ç·Ò§·ÕèÊÍ§ ã¹ Package ËÃ×ÍÃÐºº¢Í§àÃÒ

ºÒ§ÍéÍàÁ×èÍáËÅè§¢èÒÇà»Ố à¼ÂÇèÒ àÊÕÂ§ÃÐàºỐ áÅÐà¢ÁèÒ
·Õèà¡Ố ¢Öé¹¹Ñé¹ÁÒ¨Ò¡¡ÒÃ·ÕèàºÃ¤à¡ÍÃì·ÃÔ»áÅéÇ»ÃÐ¡ÒÂ
ä¿áÅÐà¢ÁèÒ¤ÇÑ¹¾Øè§ÍÍ¡ÁÒ¨Ò¡àºÃ¤à¡ÍÃìä»¶Ö§½Ò
µÙé¤Òá¾«ÔàµÍÃì à»ç¹àËµØãËéà¡Ố ¡ÒÃ �Flash� Å§½ÒµÙé
»¡µÔáÅéÇÍÒ¡ÒÈ¨Ðà»ç¹©¹Ç¹áµèà¢ÁèÒ¤ÇÑ¹¨Ò¡¡ÒÃ
µÑ´Ç§¨Ã¢Í§àºÃ¤à¡ÍÃì¨Ð·ÓãËéÍÒ¡ÒÈà»ç¹·Ò§à Ố¹
ä¿¿éÒ Êè§¼ÅãËéà¡Ố ¡ÒÃ �Flash�¨Ò¡µÑÇàºÃ¤à¡ÍÃìä»
ÂÑ§½ÒµÙé ã¹¡Ã³Õ¹ÕéÍÒ¨ÊÑ¹¹ÔÉ°Ò¹ä´éÇèÒÊÒàËµØ¹èÒ¨Ð
ÁÒ¨Ò¡ÁÕà¢ÁèÒ¤ÇÑ¹¨Ò¡àºÃ¤à¡ÍÃìÁÒ¡¡ÇèÒ»¡µÔ ËÃ×Í
ÃÐÂÐËèÒ§¨Ò¡àºÃ¤à¡ÍÃì¶Ö§½ÒµÙé¹éÍÂ¡ÇèÒ»¡µÔ ËÃ×Í
·Ñé§ÊÍ§ÊÒàËµØ»ÃÐ¡Íº¡Ñ¹
     áËÅè§¢èÒÇÂÑ§à»Ố à¼ÂÍÕ¡ÇèÒ·Ò§ÅÙ¡¤éÒâÃ§§Ò¹ä é́
ÃÑºÃÒÂ§Ò¹ÇèÒÊÒàËµØ¢Í§»Ñ­ËÒÁÒ¨Ò¡µÑÇ¤Òá¾«ÔàµÍÃì
·Õè·ÓãËéàºÃ¤à¡ÍÃì·ÃÔ»áÅÐà¡Ô´¡ÒÃÍÒÃì¤ä»ÂÑ§½ÒµÙé
¤¹¢ÒÂ¤Òá¾«ÔàµÍÃì¡ç§§à¾ÃÒÐ¤Òá¾«ÔàµÍÃì̈ Ð·ÓãËé
à¡Ố  �Flash� µÃ§àºÃ¤à¡ÍÃìä é́ÍÂèÒ§äÃ ¤Òá¾«ÔàµÍÃì
àÍ§¡çÂÑ§ÍÂÙèã¹ÊÀÒ¾´Õà¡×Íº 100% ¶Ö§áÁé¨Ðãªé§Ò¹
ÁÒáÅéÇà»ç¹»Õ
    ÍÑ¹¹Õé·ÓãËé¾Í¨ÐÊÑ¹¹ÔÉ°Ò¹ä´éÇèÒÁÕá¾Ðà¡Ô´
¢Öé¹ à¾ÃÒÐ·Ñé§¤¹ÃÑº¼Ố ªÍºàÃ×èÍ§µÙéáÅÐ¤¹¢ÒÂàºÃ¤-
à¡ÍÃìÁÒ¨Ò¡¤èÒÂà´ÕÂÇ¡Ñ¹ÊèÇ¹¤¹¢ÒÂ¤Òá¾«ÔàµÍÃì
ÁÒ¨Ò¡¤¹ÅÐ¤èÒÂ ¡çä´éáµèËÇÑ§ÇèÒ»Ñ­ËÒ·Õèá·é¨ÃÔ§¨Ð
¶Ù¡á¡éä¢ÍÂèÒ§à§ÕÂºæ äÁèÍÂèÒ§¹Ñé¹áÅéÇ¼ÅàÊÕÂ¡ç¨Ð
µ¡ÍÂÙè¡ÑºÅÙ¡¤éÒâÃ§§Ò¹ã¹·ÕèÊǾ

     ÊÍ§ Ô̈µÊÍ§ã¨
     ¤§¾Í¨ÐÁÍ§àËç¹ÀÒ¾¢Í§»Ñ­ËÒ·Õèà¡Ố ¨Ò¡Ç§
µÐ¡ÃéÍÊË»ÃÐªÒªÒµÔáÅéÇ¹Ð¤ÃÑº à»ç¹àÃ×èÍ§ÂÒ¡
¨ÃÔ§æ·Õè̈ ÐµÑ́ ÊÔ¹ãªéá¹Ç·Ò§äË¹ã¹¡ÒÃàÅ×Í¡ÍØ»¡Ã³ì
ÂÕèËéÍµèÒ§æ à¾×èÍ»ÃÐâÂª¹ìÊÙ§ÊØ´ã¹ÃÐÂÐÂÒÇ¢Í§
ÅÙ¡¤éÒ áµè¼Á¡çÍÂÒ¡¨Ðá¹Ð¹ÓãËé¾ÂÒÂÒÁàÅ×Í¡
ÍØ»¡Ã³ìÂÕèËéÍà ṌÂÇ¡Ñ¹ã¹áµèÅÐ Package àÃÒ¨Ðä é́
ËÒ¤¹ÃÑº¼Ô´ªÍºÍÂèÒ§àµçÁ·Õèä´é ¶Ö§áÁéá¹Ç·Ò§¹Õé¨Ð
ÁÕµÑÇÂÕèËéÍãËéàÅ×Í¡¹éÍÂ¡ÇèÒ¡çµÒÁ

     ¼ÁäÁèä é́ËÁÒÂ¶Ö§ �á¾Ð� ã¹¤ Ṍ́ Ñ§·Õèà¾Ôè§à»ç¹¢èÒÇ
ËÃÍ¡¤ÃÑº áµèËÁÒÂ¶Ö§»Ñ­ËÒ·ÕèÍÒ¨à¡Ô´¢Öé¹ä´é¨Ò¡¡ÒÃ
àÅ×Í¡ãªéÍØ»¡Ã³ìä¿¿éÒËÅÒÂæ ÂÕèËéÍã¹ÃÐººä¿¿éÒ àÃÒ
ÍÒ¨à¤Âà¨Í»ÃÐÊº¡ÒÃ³ì¹Õé´éÇÂµÑÇàÍ§ÁÒáÅéÇ¡çä´é
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Technical Seminar on
Cable Accessories for the future
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Introduction to ABB Kabeldon 80 participants from PEA
joined this seminar

40 participants from MEA
joined this seminar Critical steps during cable preparation

Presentation of 24 kV
Cable Accessories

Installation of Outdoor
Termination 24 kV
Installation of Screened
Separable Connector 24 kV


