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ÿäøćîÈ ë¬èÚÜäñÂîÛÃîÈäñÛÛë¬ÈÉ¬óãăààó 

 
 ëóãë¬ÈăààóĀäÈëúÈÉñÿÜĆÚîùÜÂäÔ°ë¬ÈÝ¬óÚßæòÈÈóÚăààóāÕãĂËäñÕòÛĀäÈÕòÚăààóĀäÈëúÈÉóÂÉùÕ
ë¬ÈăÜãòÈÉùÕäòÛ  āÕãÿÜĆÚÂóäë¬ÈÝ¬óÚßæòÈÈóÚăààóÉóÂĀìæ¬ÈÝæõÖßæòÈÈóÚăààó (Power plant) ăÜãòÈ
éúÚã°ÂæóÈÂóäÉ¬óãāìæÕ (load- center) Ì÷ćÈäñÛÛëóãë¬ÈăààóØöćÕöÚòĈÚÉñ×úÂîîÂĀÛÛĂìëóâóä×ØČóÂóäë¬ÈÝ¬óÚ
ÂČóæòÈăààóăÕîã¬óÈâöÜäñëõØÙõáóß  ßæòÈÈóÚăààóëúÎÿëöãÖČćó Āæñëóâóä×äîÈäòÛāìæÕáóäñØöćâöÂóä
ÿÜæöćãÚĀÜæÈØòĈÈßõÂòÕÂóäĂËÂČóæòÈĀæñÅ¬óÖòèÜäñÂîÛÂČóæòÈ  ÕòÈÚòĈÚĂÚÂóäîîÂĀÛÛäñÛÛëóãë¬ÈØöćÕöÚòĈÚÉñÖîÈ
ÿÜäöãÛÿØöãÛĀæñÝëâÝëóÚĂÚÂóäØöćÉñßõÉóäÔóëõćÈØöćÃòÕĀãÈÂòÚ äñìè¬óÈÂóäÜäñìãòÕ ÂòÛÅèóâÜæîÕáòãÃîÈ
äñÛÛ Ì÷ćÈÖäÈÃóâÂòÚ āÕãÿÊßóñîã¬óÈãõćÈÿØÅÚõÅÂóäÅèÛÅùâÅ¬óāèæØ°ÿÖÉÿäÂÂõèÿæËòĈÚ Ì÷ćÈÿÂõÕÉóÂÝæÃîÈ
ĀäÈÕòÚăààóÖÂ äñìè¬óÈÉùÕë¬ÈÂòÛÉùÕäòÛÿÜĆÚëõćÈØöćÖîÈßõÉóäÔó äèâăÜ×÷ÈÿäøćîÈÿë×öãäáóßÃîÈäñÛÛ (system 
stability) ĀæñÅèóâÚ¬óÿËøćî×øîÃîÈäñÛÛ (system reliability) 
 
 äñÛÛëóãë¬ÈăààóĀäÈëúÈØöćĂËÂòÚîãú¬ßîØöćÉñÉČóĀÚÂîîÂÖóâÅùÔëâÛòÖõ ĀæñæòÂêÔñÂóäĂËÈóÚ
áóãÚîÂ ăÕÿÜĆÚ Ƙ ÜäñÿáØ Åøî 
 Ɨ.  ëóãë¬ÈăààóĀäÈëúÈßóÕÿëóÿìÚøîÕõÚ (Overhead Transmission Lines) ÿÜĆÚëóãë¬ÈăààóÿÕõÚæîã
ĂÚîóÂóé  ÕòÈÚòĈÚ ëóãÖòèÚČóÉñÿÜĆÚëóãÿÜæøîãăâ¬âöÊÚèÚìùâĀæñâöÚČĈóìÚòÂÿÛó ÖõÕÖòĈÈîãú¬ÂòÛÿëóë¬Èăààó 
(tower) āÕãâöÊÚèÚæúÂ×èã (Insulator) ÿÜĆÚÖòèÿÂóñã÷ÕÂóäßóÕèóÈëóã ÕòÈÚòĈÚäñãñì¬óÈäñìè¬óÈëóãĀæñ
ÅèóâëúÈÃîÈÿëó Éñ×úÂÂČóìÚÕāÕã Å¬óÅèóâÅÈØÚÊÚèÚÃîÈîóÂóé (dielectric strength)  
 Ƙ.  ëóãë¬ÈăààóĀäÈëúÈĂÖÕõÚ (Underground Cable)  ÿÜĆÚëóãë¬ÈăààóØöćĂËÖòèÚČóØöćâöÊÚèÚìùâÌ÷ćÈ
ăÕäòÛÂóäîîÂĀÛÛÿÜĆÚßõÿéê  ØČóÂóäèóÈëóãë¬ÈăèĂÖßøĈÚÕõÚĂÚË¬îÈÃùÕ(trench dug) ØöćëäóÈÿÖäöãâăèÌ÷ćÈ
îóÉÉñÂ¬îäúÜāÕãĂËÅîÚÂäöÖìäøîîóÉèóÈëóãë¬ÈăèĂÚÅúØöćÃùÕăèāÕãÖäÈ ìäøîØČóÂóääîãØ¬î (conduit) ìäøî
èóÈÛÚäóÈÿÕõÚëóã ĀæèØČóÂóäÂæÛØòÛëóãë¬ÈāÕãĂËÿØÅÚõÅÂääâèõÙöÖ¬óÈ ą ÕòÈÚòĈÚ ÿØÅÚõÅÃîÈÂóäîîÂĀÛÛ
ÊÚèÚØöćìùâëóãÿÅÿÛõæ É÷ÈâöÅèóâëČóÅòÎÿÜĆÚîã¬óÈâóÂÖ¬îäñÛÛë¬ÈÉ¬óãÂČóæòÈăààóÜäñÿáØÚöĈ 
 ÉñÿìĆÚăÕè¬ó ÉóÂÅùÔëâÛòÖõÃîÈäñÛÛëóãë¬ÈØòĈÈëîÈÜäñÿáØÚöĈâöÅèóâĀÖÂÖ¬óÈÂòÚîã¬óÈâóÂ ØòĈÈĂÚĀÈ¬
ÅùÔëâÛòÖõÖòèÚČóæòÂêÔñÂóäÊÚèÚĀæñäúÜĀÛÛāÅäÈëäóÈÂóäĂËÈóÚ ĀæñÂóäÅèÛÅùâ äèâ×÷ÈèõÙöÂóäÅČóÚèÔ 
ÿßøćîÅùÔëâÛòÖõáóÅăààóÃîÈäñÛÛ Ì÷ćÈÉñÂæ¬óè×÷Èîã¬óÈæñÿîöãÕÖ¬îăÜ āÕãĂÚÛØÚöĈÉñßúÕ×÷ÈÅùÔëâÛòÖõ Āæñ
æòÂêÔñāÅäÈëäóÈÃîÈäñÛÛëóãë¬ÈßóÕÿëóÿìÚøîÕõÚØöćÿÕõÚæîãĂÚîóÂóéÿÜĆÚëČóÅòÎ 
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îã¬óÈăäÂĆÕöÅČóè¬ó ́äñÛÛë¬ÈÉ¬óãÂČóæòÈăààó (transmission system)µ ÉñâöÅèóâìâóãāÕãäèâ×÷È

îùÜÂäÔ° ØùÂÜäñÿáØØöćĂËÈóÚĂÚÂóäë¬ÈÝ¬óÚßæòÈÈóÚăààóÕèã ÖòĈÈĀÖ¬îùÜÂäÔ°ØóÈÕóÚÉùÕÝæõÖßæòÈÈóÚăààó 
(generating-end) ëóãë¬ÈëèõØÌ°ãóä°Õ (switchyard lines), ìäøî ëóãë¬ÈĀäÈëúÈ (transmission lines) , ë×óÚö
ëòÛÿÜæöćãÚĀäÈÕòÚ (switching stations), îùÜÂäÔ°ØöćÜæóãÕóÚäòÛ (receiving-end) ÉÚăÜ×÷ÈèÈÉäëóãë¬Èã¬îã 
(sub-transmission circuit), ĀæñëóãÉČóìÚ¬óãìæòÂ(distribution circuits) 
 
ëóãë¬ÈăààóĀäÈëúÈßóÕÿëóÿìÚøîÕõÚ 
      ( HIGH-VOLTAGE OVERHEAD TRANSMISSION LINES ) 
 
 ëóãë¬ÈăààóĀäÈëúÈØöćßóÕÿëóæîãĂÚîóÂóéÿìÚøîßøĈÚÕõÚ ÿÜĆÚäñÛÛëóãë¬ÈØöćßÛÿìĆÚĀæñĂËÂòÚîãú¬
ÿÜĆÚÉČóÚèÚâóÂĂÚÜòÉÉùÛòÚ Ì÷ćÈÿØÅÚõÅèõÙöÂóäÿæøîÂÂóäèóÈëóãÛÚÿëóë¬È æòÂêÔñÃîÈëóãÖòèÚČó ĀæñæòÂêÔñ
ÃîÈÿëóë¬È ØöćÃ÷ĈÚîãú¬ÂòÛßõÂòÕÂČóæòÈăààóØöćÖîÈÂóäë¬ÈÉ¬óã äñÕòÛĀäÈÕòÚăààóäñìè¬óÈëóã ĀæñëáóèñĀèÕæîâ
ÃîÈë×óÚØöćØöćßóÕëóãăÜÿÜĆÚëČóÅòÎ ÚîÂÉóÂÚòĈÚãòÈÖîÈÅČóÚ÷È×÷ÈëáóèñÕõÚàóîóÂóé, ÅèóâÕòÚ ĀæñîùÔìáúâõ
ĂËÈóÚÃîÈë×óÚØöćÚòĈÚ ą ÿßøćîÉñăÕîîÂĀÛÛĂìëóâóä×äòÛĀäÈØóÈÂæ (mechanical loading) ăÕÿìâóñëâ 
ëõćÈØöćëČóÅòÎØöćÖîÈÅČóÚ÷È×÷Èîã¬óÈâóÂ ÂĆÅøîÂóäÿÂõÕ ÜäóÂÏÂóäÔ°āÅāäÚó (corona phenomena) ÛÚëóãë¬ÈĀäÈ
ëúÈ ĀæñÝæÂäñØÛØöćÖóââóÃîÈāÅāäÚó (corona effect) Ì÷ćÈÉñÿÜĆÚÖòèÂ¬îĂìÿÂõÕ ÂČóæòÈăààóëúÎÿëöãë¬èÚìÚ÷ćÈ
ÃîÈäñÛÛëóãë¬È ÿäöãÂè¬ó ÂČóæòÈăààóëúÎÿëöãāÅāäÚó (corona loss)ĀæñãòÈÖîÈÅČóÚ÷È×÷È Å¬óÂäñĀëîòÕÜäñÉù 
(charging current) Ì÷ćÈÃ÷ĈÚîãú¬ÂòÛ Å¬óÅèóâÉùăààó (capacitance) ÃîÈëââúæã°ØóÈăààóÃîÈäñÛÛëóãë¬È Āæñ
ÉñÖîÈÅèÛÅùâăâ¬ĂìâóÂÿÂõÚăÜ ÿìÚøîëõćÈîøćÚĂÕØòĈÈìâÕÚòĈÚäñÛÛëóãë¬ÈÂČóæòÈăààóØöćÕöÉñÖîÈâöÃöÕ
Åèóâëóâóä×ÿßöãÈßî ØöćÉñë¬ÈÉ¬óãÂČóæòÈăààóÖóâÅèóâÖîÈÂóäÃîÈÝúĂË ÖîÈâöÅèóââòćÚÅÈÚ¬óÿËøćî×øî Ö¬îÂóä
äòÂêóÅèóâÖ¬îÿÚøćîÈĂÚÂóäÉ¬óãāÕãăâ¬ÝõÕßæóÕ Āæñëóâóä×äòÂêóäñÕòÛĀäÈÕòÚăààóĀæñÅèóâ×öćĂìÅÈØöć
ĀÚ¬ÚîÚ ÚîÂÉóÂÚòĈÚÉñÖîÈâöÅèóâĀÃĆÈĀäÈØóÈÂæØöćÕößîØöćÉñăâ¬ĂìäñÛÛë¬ÈÉ¬óãßæòÈÈóÚÿÂõÕÂóäÝõÕßæóÕ
ìäøîÖîÈìãùÕăÜ ÿÚøćîÈÉóÂÂóäßòÈÃîÈāÅäÈëäóÈØóÈÂæ 
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 ëóãë¬ÈäñãñăÂæ (Long transmission lines) ÉñÿÜĆÚäñÛÛëóãë¬ÈØöćĂËë¬ÈÉ¬óãßæòÈÈóÚăààóÉóÂĀìæ¬È
ÝæõÖØöćîãú¬ăÂæâóÂ ą ÉóÂĀìæ¬ÈĂËÈóÚ Ì÷ćÈâòÂÉñÿÜĆÚäñÛÛëóãë¬ÈØöćÖ¬îâóÉóÂ ́ë×óÚöÝæõÖăààóßæòÈÚČĈó 
(hydro electric power station)µ âóãòÈéúÚã°ÂæóÈÉ¬óãāìæÕ îòÚÿÚøćîÈâóÉóÂĀìæ¬ÈÚČĈóØöćĂËÿÜĆÚÖÚÂČóæòÈìäøî
ÿÃøćîÚâòÂÉñîãú¬ì¬óÈăÂæÉóÂËùâËÚ ĀæñĀìæ¬ÈîùÖëóìÂääâāÕãØòćèăÜ ë¬èÚëóãë¬ÈäñãñÜóÚÂæóÈìäøî
äñãñĂÂæ (Medium-Length and Short transmission lines) ÉñÿÜĆÚäñÛÛëóãë¬ÈÿßøćîÂóäë¬ÈÉ¬óãÂČóæòÈăààóÉóÂ  
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ë́×óÚöÝæõÖßæòÈÈóÚăààóĀÛÛĂËÅèóâäîÚ (thermal station)µ  ìäøî  ́ë×óÚöÝæõÖßæòÈÈóÚăààó

ĀÛÛÚõèÿÅæöãä° (Nuclear power station)µ ăÜãòÈéúÚã°ÂæóÈÉ¬óãāìæÕ Ì÷ćÈâòÂÉñâöÅèóâãóèÃîÈëóãë¬ÈëòĈÚÂè¬ó
ÿâøćîÿØöãÛÂòÛëóãë¬ÈÉóÂë×óÚöăààóßæòÈÚČĈó 
 îã¬óÈăäÂĆÖóâäñÛÛăààóÂČóæòÈØöćÕöÉñÖîÈâöÂóäÖ¬îÿËøćîâāãÈÂòÚ (interconnected) ÃîÈäñÛÛëóãë¬È
Öóâë×óÚöăààóÂČóæòÈ (power station) ÿßøćîØöćÉñØČóĂìëóâóä×ÿÛöćãÈ×¬óãÂČóæòÈăààóÉóÂäñÛÛìÚ÷ćÈăÜãòÈäñÛÛ
îøćÚ ą Ì÷ćÈÂòÚĀæñÂòÚăÕ ĂÚË¬èÈÿèæóØöćâöÅèóâÖîÈÂóäßæòÈÈóÚăààóÃîÈāìæÕëúÈëùÕ( peak load) ìäøîÃÔñØöć
âöÂóäÿÂõÕÂóäÝõÕßæóÕÃ÷ĈÚĂÚäñÛÛëóãë¬ÈË¬èãĂÕ ą ÂĆÖóâ 
 Âóäé÷ÂêóèõÿÅäóñì°ÿßøćîÂóäèóÈĀÝÚîîÂĀÛÛäñÛÛëóãë¬ÈÂČóæòÈăààóĀäÈëúÈÿìÚøîÕõÚÚòĈÚ âöÃîØöćÅèä
ÅČóÚ÷È×÷ÈÿÜĆÚÜòÉÉòãëČóÅòÎ Åøî 

1. äñÕòÛĀäÈÕòÚăààóĂËÈóÚ 
2. ËÚõÕĀæñÃÚóÕÃîÈëóãÖòèÚČó 
3. ÂóäÅèÛÅùâĀäÈÕòÚăààóĀæñÿäÂÂõèÿæËòćÚ 
4. ÂóäëúÎÿëöãÉóÂÝæÃîÈāÅāäÚ¬ó 
5. îòÖäóÂóäÿÜæöćãÚĀÜæÈÃîÈāìæÕĀæñÅèóâĀÚ¬ÚîÚÃîÈäñÛÛăààó 
6. äñÛÛÜîÈÂòÚ 
7. äñÛÛÂäóèÚ°Õ 
8. ÿØÅÚõÅÂóäÊÚèÚ 
9. ÂóäØÚĀäÈØóÈÂæ 
10. āÅäÈëäóÈÃîÈÿëóë¬ÈĀäÈëúÈ 
 
ÚîÂÉóÂÚöĈãòÈâöÜòÉÉòãîøćÚ ą ØöćâöÝæÖ¬îÂóäèóÈĀÝÚäñÛÛë¬ÈÉ¬óãÂČóæòÈăààóîöÂìæóãÕóÚ îóØõ  

ÿË¬Ú ÕóÚÂóäÜäñìãòÕ Å¬óÚõãâÃîÈØîÈ×õćÚ ÿØÅÚõÅÂóäĂËÈóÚ ÿÜĆÚÖÚ 
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äñÕòÛĀäÈÕòÚăààóÃîÈóëóãë¬ÈĀäÈëúÈ 
        ( VOLTAGE LEVEL OF HIGH-VOLTAGE TRANSMISSION LINES) 
 
 ÿâøćîâöÂóäë¬ÈÝ¬óÚÂČóæòÈăààóßõÂòÕëúÈ ą ØöćäñãñØóÈăÂæ ą äñÕòÛĀäÈÕòÚăààóÃîÈëóãë¬ÈØöćĂËÂĆ
ÉñÖîÈÿßõćâëúÈÃ÷ĈÚ ĀÖ¬äñÕòÛĀäÈÕòÚăààóĀäÈëúÈØöćÉñĂËÉñÖîÈÅČóÚ÷È×÷ÈÿäøćîÈÃîÈÅèóâÜäñìãòÕÿìâóñëâĀæñ
äóÅóÃîÈîùÜÂäÔ°ÜäñÂîÛÃîÈäñÛÛëóãë¬ÈÕèãÿË¬ÚÂòÚ îóØõÿË¬Ú ìâîĀÜæÈăààó, ÿÌîä°ÂõÖÿÛäÂÿÂîä°
,ÊÚèÚæúÂ×èÚ, ÿëóë¬È  ÿÜĆÚÖÚ ĀæñäóÅóāÕãäèâÿìæ¬óÚöĈÃîÈäñÛÛÉñÿßõćâÃ÷ĈÚîã¬óÈâóÂ ÿâøćîĂËäñÕòÛ
ĀäÈÕòÚăààóÖòĈÈĀÖ¬ ƘƙƖ kV Ã÷ĈÚăÜ ÕòÈÚòĈÚĂÚÂóäë¬ÈÝ¬óÚÂČóæòÈăààóØöćâóÂÃ÷ĈÚÚòĈÚÉñÖîÈÖäèÉÿËĆÅÿëöãÂ¬îÚè¬ó
ëóâóä×ĂËĀäÈÕòÚăààóäñÕòÛÖČćóăÕìäøîăâ¬ Â¬îÚØöćÉñÿæøîÂĂËäñÕòÛĀäÈÕòÚăààóØöćëúÈÃ÷ĈÚ 
 ßõÂòÕĀäÈÕòÚăààóâóÖäÑóÚØöćĂËÂòÚîãú¬ĂÚÜäñÿØéăØã ÿâøćîÿØöãÛÂòÛäñãñØóÈëóãë¬ÈÉñÿÜĆÚ 
 -  ëóãë¬ÈäñãñĂÂæ    ƗƗ kV ,  22 kV, Ƙƚ kV , ƙƙ kV 
 - ëóãë¬ÈäñãñÜóÚÂæóÈ ƜƟ kV , ƗƗƛ kV 
 - ëóãë¬ÈäñãñăÂæ ƘƙƖ kV, ƛƖƖ kV 
 

ÖóäóÈØöć Ɨ.Ɨ  äñÕòÛĀäÈÕòÚăààó ÂòÛ ßõÂòÕÂČóæòÈăààó- ÅèóâãóèÃîÈäñÛÛëóãë¬È 
 

Line-to-Line voltage 
kV 

Line  Loading 
kW.km 

11 
33 
69 
115 
230 

24 x 103 
200 x 103 
600 x 103 
11 x 106 
90 x 106 

 
 
 
 
 
 



ĂÛÅèóâäú 
èõËóÂóäë¬ÈĀæñÉ¬óãăààó 

 

 
ÖóäóÈØöć Ɨ.Ƙ  äñÕòÛĀäÈÕòÚăààóÂòÛÅèóâãóèëóãë¬È 

  
Line-to-Line voltage 

kV 
Length of line in km 

Minimum            Maximum 
69 
115 
230 
500 

40 120 
50                           140 
100                         300 
250 

  
 ÚîÂÉóÂÉñÖîÈÿæøîÂäñÕòÛĀäÈÕòÚăààóĀæèÉñÖîÈĂìëòâßòÚÙ°ÂòÛÃÚóÕÃîÈëóãÖòèÚČóØöćÿìâóñëâ
Ì÷ćÈÉñÖîÈÅČóÚ÷È×÷È ÿÜîä°ÿÌĆÚÖ°ÂČóæòÈăààóëúÎÿëöãÃîÈëóã äèâăÜ×÷ÈāèæØ°ÿÖÉÿäÂÂõèÿæËòćÚÃîÈëóã
ÿÜäöãÛÿØöãÛäñìè¬óÈ ÜæóãÕóÚäòÛÂòÛÕóÚë¬È ØòĈÈÂČóæòÈăààóØöćÖîÈë¬ÈÝ¬óÚ ĀæñäñãñØóÈÃîÈëóãë¬ÈÉñÿÜĆÚÖòè
ÂČóìÚÕÂóäÿæøîÂĂËäñÕòÛĀäÈÕòÚăààóØöćÿìâóñëâÃîÈäñÛÛëóãë¬ÈÚòĈÚ ą ÖóäóÈØöć Ɨ.Ɨ ÿÜĆÚÖóäóÈÜäñâóÔ
Âóäîã¬óÈÅä¬óè ą ëČóìäòÛÅèóâëòâßòÚÙ°ÃîÈäñÕòÛĀäÈÕòÚăààóÂòÛßõÂòÕÂČóæòÈăààóë¬ÈÝ¬óÚĀæñÅèóâãóèëóã
Øöćÿìâóñëâ Ì÷ćÈßîÉñÿÜĆÚĀÚèØóÈĂÚÂóäÿäõćâÖÚîîÂĀÛÛäñÛÛ Â¬îÚÉñèõÿÅäóñì°îã¬óÈæñÿîöãÕÖ¬îăÜÿßøćîÂóä
ÖòÕëõÚĂÉ 
 ëČóìäòÛäñÕòÛĀäÈÕòÚăààó ƗƗ kV Āæñ ƙƙ kV  ÚòĈÚë¬èÚĂìÎ¬ÉñĂËÂòÛëóãäñãñØóÈëòĈÚâóÂ ë¬èÚ
äñÕòÛ ĀäÈÕòÚăààóØöćëúÈÂè¬óÚòĈÚÉñĂËÂòÛäñãñØóÈÃîÈëóãë¬ÈØöćăÂæÃ÷ĈÚ ÖóäóÈØöć Ɨ.Ƙ  ÿÜĆÚÖóäóÈĀëÕÈÂóä
ÿæøîÂĂËäñÕòÛĀäÈÕòÚăààóÂòÛäñãñØóÈ Ì÷ćÈÉñÿÜĆÚĀÚèØóÈÃîÈÂóäÿäõćâÖÚîîÂĀÛÛ 
 ĂÚÂóäèõÿÅäóñì°ÿßøćîÿæøîÂîîÂĀÛÛäñÛÛëóãë¬ÈÉäõÈ ą ÚòĈÚ ãòÈÉñÖîÈÅČóÚ÷È×÷ÈîÈÅ°ÜäñÂîÛîøćÚÿÃó
ä¬èâĂÚÂóäßõÉóäÔóÕèã îóØõÿË¬Ú ËÚõÕÃîÈëóãÖòèÚČó ÃîÉČóÂòÕÃîÈÂČóæòÈăààóëúÎÿëöãÿäÂÂõèÿæËòćÚ äñãñì¬óÈ
äñìè¬óÈëóã ÿÜĆÚÖÚ ÚîÂÉóÂÅùÔëâÛòÖõØóÈÕóÚăààóĀæè ãòÈÉñÖîÈÅČóÚ÷È×÷ÈØóÈÕóÚäóÅóÃîÈîùÜÂäÔ°Ö¬óÈ 
ą ĂÚäñÛÛÌ÷ćÈĂÚÂóäîîÂĀÛÛäñÛÛëóãë¬ÈØöćÕöÉñÖîÈØČóÂóäèõÿÅäóñì°ÿÜäöãÛÿØöãÛäñìè¬óÈëîÈìäøîëóâ
äñÕòÛĀäÈÕòÚØöćëîÈìäøîëóâÃÚóÕëóãÖòèÚČó ÿÜĆÚÖÚ ÿßøćîĂìăÕäñÛÛëóãë¬ÈØöćÿìâóñëâØöćëùÕÂòÛë×óÚØöćÚòĈÚ 
ą  
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ËÚõÕĀæñÃÚóÕÃîÈëóãÖòèÚČó 
  (TYPE OF CONDUCTORS AND CONDUCTOR SIZE) 
 
 ëóãÖòèÚČóĂÚäñÕòÛĀäÈÕòÚăààóÖČćó (ăâ¬ÿÂõÚ ƙƙ kV) ĂÚÂóäë¬ÈÉ¬óãÂČóæòÈăààóäñãñĂÂæą āÕãØòćè ą 
ăÜĀæèÉñßÛÿìĆÚëóãÖòèÚČóØöćÿÜĆÚ ØîÈĀÕÈ (copper) ÿÜĆÚÖòèÚČóìæòÂØöćĂËÂòÚîãú¬ÿÚøćîÈÉóÂØîÈĀÕÈâöÅùÔëâÛòÖõ
ÂóäÚČóăààó (conductivity) ØöćÕöĀæñäóÅóÂĆăâ¬ĀßÈÉÚÿÂõÚăÜÚòÂ ĀÖ¬×÷ÈĀâØîÈĀÕÈÉñâöÅùÔëâÛòÖõÂóäÚČó
ăààóØöćÕöÂè¬ó îæúâõÿÚöãâ (aluminum) ÜäñâóÔëîÈÿØ¬óÂĆÖóâ ÉñßÛè¬óĂÚäñÛÛëóãë¬ÈăààóĀäÈëúÈßóÕÿëó
ÿìÚøîÕõÚ ØöćâößõÂòÕĀäÈÕòÚăààóë¬ÈÉ¬óãëúÈ ą äñãñØóÈăÂæ ą ÚòĈÚ ÉñĂËëóãîæúâõÿÚöãâĀÛÛÿÜæøîã (aluminum 
conductor) ÿÜĆÚëóãÖòèÚČóØöćĂËßóÕîãú¬ÛÚÿëóë¬È ×÷ÈĀâè¬óîæúâõÿÚöãâÉñâöÅ¬óÅèóâÖóÚØóÚăààóëúÈÂè¬ó
ØîÈĀÕÈ ĀÖ¬ÿâøćîëóãë¬ÈÿÜĆÚëóãÿÜæøîãăâ¬âöÊÚèÚìùâ ÕòÈÚòĈÚÿâøćîÿØöãÛÂòÚØöćÅ¬óÅèóâÖóÚØóÚëóãë¬ÈÅ¬ó
ÿÕöãèÂòÚĀæèëóãë¬ÈîæúâõÿÚöãâÂĆÉñâöÚČĈóìÚòÂÿÛóĀæñäóÅó×úÂÂè¬óØîÈĀÕÈÖóâØöćăÕĀëÕÈăèĂÚ ÖóäóÈØöć Ɨ.ƙ Ì÷ćÈ
ÉñâöÝæÖ¬îāÅäÈëäóÈÃîÈÿëóë¬È ÚîÂÉóÂÚòĈÚØöćëČóÅòÎÂĆÅøî ÿëÚÝ¬óéúÚã°ÂæóÈÃîÈëóãë¬ÈîæúâõÿÚöãâÂĆÉñâöÃÚóÕ
ĂìÎ¬Âè¬óÃîÈÖòèÚČóØîÈĀÕÈâóÂÕèã ÝæÕöØöćÿìĆÚăÕËòÕÂĆÅøî ÿâøćîëóãë¬ÈÖòèÚČóîæúâõÿÚöãââöÃÚóÕāÖÂè¬óÉñÿÜĆÚ
ÝæØČóĂì Å¬óÅèóâÿÃâëÚóâăààó (electric field intensity) äîÛÝõèÖòèÚČóÉñæÕÚîãæÈ ØöćßõÂòÕĀäÈÕòÚăààóë¬È
É¬óãÿÕöãèÂòÚ ÕòÈÚòĈÚÉñ æÕØîÚÂóäÿÂõÕāÅāäÚ¬ó Ì÷ćÈÿÜĆÚëóÿìÖùëČóÅòÎîã¬óÈìÚ÷ćÈÃîÈÂóäëúÎÿëöãÂČóæòÈăààóÃîÈ
äñÛÛ ĀæñãòÈÂ¬îĂìÿÂõÕëòÎÎóÔäÛÂèÚĂÚäñÛÛëøćîëóäāØäÅâÚóÅâ ÕòÈÚòĈÚāÕãØòćèăÜĀæèëóãë¬È
ăààóĀäÈëúÈËÚõÕßóÕÿëóÚöĈÉ÷ÈÉñÖîÈâöÚČĈóìÚòÂÿÛóĀæñâöÃÚóÕāÖ 
 

ÖóäóÈØöć Ɨ.ƙ ÂóäÿÜäöãÛÿØöãÛÅùÔëâÛòÖõÃîÈØîÈĀÕÈÂòÛîæúâõÿÚöãâ 
 

ÅùÔëâÛòÖõÿËõÈÿÜäöãÛÿØöãÛ ØîÈĀÕÈ îæúâõÿÚöãâ 
îòÖäóë¬èÚÅèóâÚČóăààó (ßøĈÚØöćìÚóÖòÕÿØ¬óÂòÚ) 
îòÖäóë¬èÚßøĈÚØöćìÚóÖòÕ (ÅèóâÖóÚØóÚÿØ¬óÂòÚ) 
îòÖäóë¬èÚÿëÚÝ¬óéúÚã°ÂæóÈ (ÅèóâÖóÚØóÚÿØ¬óÂòÚ) 
îòÖäóë¬èÚÚČĈóìÚòÂ (ßøĈÚØöćìÚóÖòÕÿØ¬óÂòÚ) 
îòÖäóë¬èÚÚČĈóìÚòÂ (ÅèóâÖóÚØóÚÿØ¬óÂòÚ) 

Ɨ.Ɩ 
Ɨ.Ɩ 
Ɨ.0 
Ɨ.Ɩ 
Ɨ.Ɩ 

0.60 
1.66 
1.29 
0.30 
0.50 
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ÿâøćîßõÉóäÔóÝæÃîÈëÚóâăààó (electric field) ÉóÂËÚõÕĀæñæòÂêÔñÃîÈëóãÖòèÚČóëóâĀÛÛØöćĀÖÂÖ¬óÈÂòÚ 
Åøî 

(Â) ëóãÖòèÚČóØîÈĀÕÈÿÕöćãè(single copper conductor) 
(Ã) ëóãÖòèÚČóîæúâõÿÚöãâÿÕöćãè(single aluminium conductor) 
(Å) ëóãÖòèÚČóîæúâõÿÚöãâĀÛÛÅèÛ(´bundledµ aluminium conductor) 
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ÉñÿìĆÚăÕè¬óÉóÂ äúÜØöć Ɨ-Ƙ  ÿßøćîßõÉóäÔóÿÜäöãÛÿØöãÛëóãÖòèÚČóØòĈÈëóâËÚõÕ ØöćäñÕòÛĀäÈÕòÚăààó

ÿÕöãèÂòÚÉñßÛè¬óÅ¬óÅèóâÿÃâëÚóâăààó (electric field intensity ; E) ÃîÈÖòèÚČóØöćāÖÃ÷ĈÚÉñâöÅ¬óÚîãæÈÚòĈÚ
ÅøîÅ¬ó E ÉñæÕæÈÖóâäúÜ  (Â)  -->  (Ã)   -->  (Å)   ÝæÉóÂÂóäØöćÅ¬óÅèóâÿÃâëÚóâăààóâöÅ¬óÖČćóÉñØČóĂì
āîÂóëÂóäÿÂõÕÃÛèÚÂóäăîîîăÚÌ° (ionization) ØöćÉñÂäñÖùÚÂóäĀÖÂÖòèÃîÈîóÂóéäîÛ ą ëóãÖòèÚČóÂäñØČó
ăÕãóÂë¬ÈÝæĂìîóÂóéÿÂõÕÂóäëúÎÿëöãÂČóæòÈăààó ÿÚøćîÈÉóÂÜäóÂÏÂóäÔ°āÅāäÚ¬óÂĆÉñæÕÚîãæÈāÕãÿÊßóñĂÚ
äñÛÛëóãë¬ÈĀäÈëúÈâóÂ ą ÖòĈÈĀÖ¬ ƘƙƖ  kV  Ã÷ĈÚăÜ äñÛÛëóãë¬ÈĂÚĀÖ¬æñÿàëÉñÿÜĆÚäñÛÛëóãë¬ÈèÈÉäÅèÛ
(bundled) ĀØÛØòĈÈëõĈÚ 
 
Ɨ  ëóãăààóîæúâõÿÚöãâÖöÿÂæöãèÿÜæøîã  (ALUMINIUM STRANDED CONDUTORS) 
 
 ëóãÖòèÚČóāÕãØòćè ą ăÜîóÉÉñÿÜĆÚëóãÿÕöćãèÖòÚÿëÚÿÕöãè (single stand; solid) ìäøîÜäñÂîÛÕèã
ÖòèÚČóìæóãÿëÚâóÛõÕÿÂæöãèäèâÂòÚä¬èâéúÚã°ÂæóÈÿÕöãèÂòÚ ÿäöãÂè¬ó ëóãÖöÿÂæöãè (stranded conductors) āÕã
ÖòèÚČóØöćÿÜĆÚÿëÚÿÕöćãèÉñâöæòÂêÔñĀÃĆÈ (solid) ÛóÈÅäòĈÈÉñÿäöãÂÖòèÚČóÿÕöćãèĀÛÛÚöĈè¬ó ëóã (wire) ĂÚÃÔñØöćëóãÖö
ÿÂæöãèØöćÜäñÂîÛÕèãÖòèÚČóìæóãÿëÚÛõÕÿÂæöãèä¬èâÂòÚ ÿäöãÂè¬ó ÿÅÿÛõæ(cable) 
 

 
äúÜØöć Ɨ-ƙ ØõéØóÈÂóäÖöÿÂæöãè 
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 ë́óãÖöÿÂæöãèÿÜæøîãµ  ìâóã×÷È  ëóãăààóØöćÿîóëóãÖòÚÿÜæøîã Ɲ-ƟƗ  ÿëÚã¬îãâóÖöÿÂæöãèÿÃóÕèãÂòÚ
äèâÿÜĆÚëóãÿëÚÿÕöãèĀæñăâ¬âöÊÚèÚìùâ ëóãÖòÚĀÖ¬æñÿëÚĂÚëóãÖöÿÂæöãè ÿäöãÂè¬óëóãÜäñÂîÛ âóÉòÕÿäöãÈ
ÌîÚÿÜĆÚèÈÂæâ āÕãëóãÖòÚã¬îãÉñâöÃÚóÕÿëÚÝ¬óéúÚã°ÂæóÈÿØ¬óÂòÚ âóÖöÿÂæöãèä¬èâéúÚã°ÂæóÈÿÕöãèÂòÚ×ó
ÜäñÂîÛÕèãËòĈÚÃîÈÂóäÖöÿÂæöãèâóÂÂè¬óìÚ÷ćÈËòĈÚ ËòĈÚ×òÕăÜÖîÈÖöÿÂæöãèëèÚØóÈÂòÚ ĀæñËòĈÚÚîÂëùÕÖîÈâö
ØõéØóÈÖöÿÂæöãèØóÈÃèó ĀæñæèÕÚČóîæúâõÿÚöãâã¬îãØöćÉñÚČóâóÖöÿÂæöãèÚòĈÚ ÉñÖîÈÿÜĆÚÖòèÚČóäöÕĀÃĆÈ(hard-drawn 
conductors) 
 äúÜØöć Ɨ-ƙ ĀëÕÈØõéØóÈÂóäÖöÿÂæöãèÃîÈÖòèÚČóã¬îã āÕãĀÛ¬ÈÿÜĆÚ 

(Â) ÂóäÖöÿÂæöãèØóÈÃèó  ìâóã×÷È  æèÕâöæòÂêÔñÂóäìâùÚÅæóãäúÜîòÂêä Z Ö¬îĀÂÚÂæóÈÿâøćîĂì
ÖòèÚČóîãú¬ĂÚĀÚèãøÚ 

(Ã) ÂóäÖöÿÂæöãèØóÈÌóã  ìâóã×÷È  æèÕâöæòÂêÔñÂóäìâùÚÅæóãäúÜîòÂêä S Ö¬îĀÂÚÂæóÈÿâøćîĂì
ÖòèÚČóîãú¬ĂÚĀÚèãøÚ 

āÕãâöÃîÂČóìÚÕÃîÈæòÂêÔñÅèóâãóèÂóäÖöÿÂæöãèÿÜĆÚ 
îòÖäóë¬èÚÂóäÖöÿÂæöãè (lay ration)  ìâóã×÷È  îòÖäóë¬èÚÃîÈÅèóâãóèÖóâĀÚèĀÂÚ ÃîÈ 

ÂóäÿèöãÚØäÈÂäñÛîÂ (helix) ÅäÛìÚ÷ćÈäîÛ ÃîÈæèÕÿëÚĂÕÿëÚìÚ÷ćÈÃîÈëóãăààó Ö¬îÅ¬óÿÊæöćãÃîÈ
ÿëÚÝ¬óéúÚã°ÂæóÈáóãÚîÂÃîÈèÈØöćÿèöãÚÅäÛ Ɨ äîÛ 
 ĂÚÜòÉÉùÛòÚÚöĈäñÛÛëóãë¬ÈăààóĀäÈëúÈßóÕÿëóÿìÚøîÕõÚÉñĂËëóãë¬ÈÖòèÚČóØöćÿÜĆÚëóãîæúâõÿÚöãâÖö
ÿÂæöãèÿÜæøîãÿÜĆÚë¬èÚĂìÎ¬ ëóâóä×ĀÛ¬ÈîîÂăÕÿÜĆÚ ƚ ÜäñÿáØ ÖóâæòÂêÔñāÅäÈëäóÈ ĀæñîÈÅ°ÜäñÂîÛ
ÃîÈÖòèÚČó āÕã 
 Ɨ.  ëóãÖòèÚČóîæúâõÿÚöãâæèÚ :  AAC ( All Aluminium Conductors)  ÿÜĆÚëóãÖòèÚČóÖöÿÂæöãèÿÜæøîãØöć
ÜäñÂîÛÕèãÿëÚæèÕîæúâõÿÚöãâäöÕĀÃĆÈ (heard-drawn aluminium) æèÚ ą ØöćâöÃÚóÕÿØ¬óÂòÚĀæñÅùÔëâÛòÖõ
ÿìâøîÚÂòÚâóßòÚÖöÿÂæöãèÿÜĆÚËòĈÚ ą āÕãâöÉČóÚèÚÿëÚæèÕÖòĈÈĀÖ¬ Ɲ ÿëÚÃ÷ĈÚăÜ ëóãÖöÿÂæöãèÿÜæøîãÜäñÿáØÚöĈÉñ
äòÛĀäÈÕ÷ÈăÕÖČćóâóÂÉ÷Èăâ¬ëóâóä×Ã÷ÈëóãĂìâöäñãñì¬óÈäñìè¬óÈË¬èÈÿëóãóèâóÂ ą ăÕ 
 Ƙ.  ëóãÖòèÚČóîæúâõÿÚöãâÝëâ :  AAAC ( All Aluminium Alloy Conductors)  ÿÜĆÚëóãÖöÿÂæöãèÿÜæøîã
ØöćÜäñÂîÛÕèãÿëÚæèÕîæúâõÿÚöãâØöćÝëâÂòÛëóäîøćÚāÕãÿÜĆÚ îæúâõÿÚöãâ ƟƟ% ĀâÂÚöÿÌöãâ Ɩ.ƛ% ĀæñÌõæõÂîÚ 
Ɩ.ƛ% Ì÷ćÈîæúâõÿÚöãâÝëâÚöĈÉñâöÅèóâÿìÚöãèĀæñëóâóä×äòÛĀäÈÕ÷ÈăÕëúÈÂè¬óëóãîæúâõÿÚöãâæèÚ É÷Èëóâóä×Ã÷È
ëóãËÚõÕÚöĈÕèãäñãñì¬óÈË¬èÈÿëóØöćãóèÃ÷ĈÚ ĀÖ¬ëóãîæúâõÿÚöãâÝëâÉñâöäóÅóĀßÈĀæñâöÅ¬óÅèóâÖóÚØóÚăààó
ëúÈÂè¬óëóãîæúâõÿÚöãâæèÚ É÷Èăâ¬Å¬îãÚõãâĂËëóã AAAC ÂòÚâóÂÚòÂÿèÚĀÖ¬ë×óÚØöćØöćÉČóÿÜĆÚ ÿË¬Ú ÛäõÿèÔ
ËóãØñÿæ ÿÜĆÚÖÚ 
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ƙ.  ëóãÖòèÚČóîæúâõÿÚöãâĀÂÚÿìæĆÂ : ACSR ( Aluminium Conductors Steel Reinforced) ÿÜĆÚëóã
ÖòèÚČóÖöÿÂæöãèÿÜæøîã ØöćÜäñÂîÛÕèãæèÕîæúâõÿÚöãâäöÕĀÃĆÈâóÂÂè¬ó Ɲ ÿëÚ ØöćâöÃÚóÕÿëÚÝ¬óéúÚã°ÂæóÈÿØ¬óÂòÚ
âóÖöÿÂæöãè āÕãâöëóãĀÂÚÿìæĆÂîãú¬ÖäÈÂæóÈ ëóãÿìæĆÂØöćĂë¬ăèÉñË¬èãØČóĂìëóâóä×äòÛĀäÈÕ÷ÈăÕëúÈÃ÷ĈÚ
âóÂÂè¬ó AAC ÜäñâóÔ Ƙ ÿØ¬ó ØČóĂìëóâóä×ĂËäñãñì¬óÈäñìè¬óÈÿëóăÕãóèâóÂ ą É÷ÈÚõãâĂËëóã ACSR  ÂòÛ
ÿëóë¬ÈāÅäÈÿìæĆÂßõÂòÕĀäÈÕòÚăààóëúÈ ą ĀÖ¬ăâ¬ÚõãâÚČóăÜĂËÂòÛÛäõÿèÔĂÂæËóãØñÿæÿÚøćîÈÉóÂăîÃîÈÿÂæøîÉñ
ØČóĂìÿÂõÕÂóäÝùÂä¬îÚĀæñîóãùÂóäĂËÈóÚÉñëòĈÚæÈ 
 ƚ.  ëóãîæúâõÿÚöãâĀÂÚāæìñÝëâ : ACAR (Aluminum Conductors Alloy Reinforced) ÿÜĆÚëóã
ÖòèÚČóÖöÿÂæöãèÿÜæøîãÅæóã ACSR ĀÖ¬ĀÂÚÂæóÈÉñÿÜæöćãÚÉóÂÿìæĆÂÿÜĆÚāæìñÝëâ ÿßøćîĂìØÚÂóäÂòÕÂä¬îÚ
ÃîÈăîÿÂæøîăÕâóÂ ĀÖ¬Åèóâëóâóä×ĂÚÂóääòÛĀäÈÕ÷ÈÂĆÉñÚîãÂè¬óëóã ACSR ĀæñâöäóÅóĀßÈÂè¬ó 
 
Ƙ  ÉČóÚèÚæèÕÖòèÚČóÖöÿÂæöãè (NUMBER OF STRANDS) 
 

 ×óÃÚóÕÃîÈÿëÚÝ¬óéúÚã°ÂæóÈÃîÈæèÕÖòèÚČóã¬îãâöÃÚóÕÿØ¬óÂòÚØùÂÿëÚÿäóßîÉñÛîÂÉČóÚèÚÿëÚã¬îã 
(strands) ØöćâóÖöÿÂæöãèÜäñÂîÛäèâÂòÚÃîÈëóãÿÅÿÛõæăÕÉóÂÉČóÚèÚËòĈÚ (layer) ÃîÈÖòèÚČó āÕã 
 ÉČóÚèÚÿëÚæèÕÃîÈëóãÖöÿÂæöãè   =         3n2 -3n + 1                                                 (1.1) 
 
ÿâøćî n  :  ÿÜĆÚÉČóÚèÚËòÚÃîÈëóãÖöÿÂæöãèÖäÈÂæóÈÿÅÿÛõæâöæèÕÖòèÚČóã¬îãÿßöãÈÿëÚÿÕöãè 

ÕòÈÚòĈÚ  ÉČóÚèÚÿëÚæèÕÖòèÚČóã¬îãØöćâóßòÚÖöÿÂæöãèÂòÚĂÚĀÖ¬æñëóãÿÅÿÛõæ āÕãâöÃÚóÕ
ÿëÚÝ¬óéúÚã°ÂæóÈÃîÈÖòèÚČóã¬îãÿØ¬ó ą ÂòÚ ÉñÿÜĆÚëóãÿÅÿÛõæØöćÜäñÂîÛÕèã Ɲ, ƗƟ, ƙƝ, ƜƗ, ƟƗ....ÿëÚ 

ĀÖ¬ëČóìäòÛëóã ACSR Āæñ ACAR Āæè ăâ¬ëóâóä×ÅČóÚèÔìóÉČóÚèÚÿëÚæèÕÖòèÚČóã¬îãØöćâóßòÚÖö
ÿÂæöãèÂòÚĂÚĀÖ¬æñëóãÿÅÿÛõæāÕãĂËëâÂóäÕòÈÂæ¬óèăÕ ÿÚøćîÈÉóÂÿëÚæèÕÃóÈĂÚâöÃÚóÕÿëÚÝ¬óéúÚã°ÂæóÈăâ¬
ÿØ¬óÂòÚØòĈÈìâÕ āÕãØöćÿëÚæèÕØöćÿÜĆÚĀÂÚÂæóÈÉñâöÃÚóÕÿæĆÂÂè¬óÿëÚæèÕÖòèÚČóã¬îãîæúâõÿÚöãâ ÕòÈÖòèîã¬óÈĂÚ
äúÜØöć Ɨ-ƚ Ì÷ćÈÿÜĆÚÖòèîã¬óÈÃîÈëóãÿÅÿÛõæĀÛÛ ACSR ØöćÜäñÂîÛÕèã Ɲ steel strands Āæñ Ƙƚ aluminium 
strands Ì÷ćÈÿäöãÂëóãÿÅÿÛõæĀÛÛÚöĈè¬óÿÜĆÚëóãÿÅÿÛõæĀÛÛ ACSR 24 A1/7 ìäøî 24/7 Ì÷ćÈëóâóä×ßõÉóäÔóăÕÉóÂ
ÖóäóÈ A.1 ĂÚáóÅÝÚèÂ ëČóìäòÛëóã ACSR âóÖäÑóÚØöćĂËÈóÚØòćèăÜ 
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äúÜØöć Ɨ-ƚ  áóßÖòÕÃèóÈÃîÈÿÅÿÛõæĀÛÛ ACSR 
7  steel stands, 24 aluminium  strands 

 
3  ÃÚóÕÃîÈÖòèÚČó (CONDUCTOR SIZE) 

 
ĂÚÿäøćîÈÃÚóÕÃîÈëóãÖòèÚČóÚòĈÚ ÿäóÉñÿäöãÂÿÜĆÚ ÿÛîä°ëóãÖóââóÖäÑóÚëóÂæØöćĂËÂòÚ ÿÜĆÚâóÖäÑóÚ 

AWG  :  American Wire Gauge āÕãÉñÿäõćâÖòĈÈĀÖ¬ÃÚóÕÖòèÚČóÿæĆÂØöćëùÕÿÛîä° ƚƖ ÉÚ×÷ÈÃÚóÕëóãÖòèÚČóĂìÎ¬ëùÕ
ÿÛîä° ƖƖƖƖ ìäøî ƚ/Ɩ  Ì÷ćÈÉñÿìĆÚăÕè¬óÿæÃìâóãÿÛîä°Å¬óâóÂÃÚóÕÖòèÚČóÉñÿæĆÂæÈĂÚÃÔñØöćÿÛîä°Å¬óÚîãæÈÉñâö
ÃÚóÕÖòèÚČóĂìÎ¬Ã÷ĈÚ ÕòÈĀëÕÈăèĂÚÖóäóÈØöć Ɨ.ƚ 

ÿÚøćîÈÉóÂĂÚĀ×ÛÜäñÿØéãùāäÜĀæñîÿâäõÂó ÚõãâĂËìÚ¬èãèòÕÅèóâãóèÿÜĆÚàùÖ ÕòÈÚòĈÚÃÚóÕ
ßøĈÚØöćìÚóÖòÕÃîÈÖòèÚČó ÉñĂËìÚ¬èã circular mil (cmil) āÕãØöć 

   Ɨ linear mil       =  0.001 inch     =     0.0254   millimeter 
Āæñ    1 circular mil   =  ßøĈÚØöćèÈÂæâØöćâöÿëÚÝ¬óéúÚã°ÂæóÈãóè 1 linear mil 

                =  2

4
D
p                   (1.2) 

                =  
4

p x ( 1 linear mil)2 

                                              = 
4

p  x (10-3)2         =   0.7854 x 10-6           (inch)2 
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ÚòćÚÅøî ÃÚóÕßøĈÚØöćìÚóÖòÕÃîÈÖòèÚČóÉñÂČóìÚÕăèĂÚìÚ¬èã circular mil ÖóââóÖäÑóÚ AWG Ì÷ćÈ Ɨ 
mil  ÉñâöÅ¬óÿØ¬óÂòÛ  Ɨx10-3 ÚõĈè  ÕòÈÚòĈÚÿâøćîÖîÈÂóäìóßøĈÚØöćìÚóÖòÕĂÚìÚ¬èã (ÚõĈè)Ƙ ÉñâöÅ¬óÿØ¬óÂòÛßøĈÚØöćìÚóÖòÕ
ĂÚìÚ¬èã circular mil ÅúÔÂòÛ Ɩ.Ɲƞƛƚ x10- 6 ìäøî 

ßøĈÚØöćìÚóÖòÕĂÚìÚ¬èã Öä. ÚõĈè  =   (ßøĈÚØöćìÚóÖòÕĂÚìÚ¬èã cmil)x 0.7854 x10- 6          (1.3) 
ìÚ¬èãØöćĂìÎ¬Ã÷ĈÚăÜÃîÈ cmil  ÂĆÅøî  kcmil  Āæñ MCM  āÕã 
  Ɨ  MCM       =     103 kcmil      =  106  cmil 
ÿË¬ÚßøĈÚØöćìÚóÖòÕ ƘƛƖ  kcmil  ÉñÿØ¬óÂòÛ ƘƛƖ,ƖƖƖ cmil   ÿÜĆÚÖÚ 
 āÕãØòćèăÜĀæè ÿâøćîßõÉóäÔóÉóÂÖóäóÈØöć Ɨ.ƚ ÉñÿìĆÚăÕè¬óÿâøćîÃÚóÕëóãØöćāÖÂè¬óÿÛîä° Ƙ AWG Éñ
ÿÜĆÚëóãÖòèÚČóÖöÿÂæöãè (stranded) 
 ë¬èÚĂÚäñÛÛ SI units ĂËìÚ¬èãèòÕÅèóâãóèÿÜĆÚÿâÖä  ÕòÈÚòĈÚÃÚóÕßøĈÚØöćìÚóÖòÕÃîÈÖòèÚČóÉñÿÜĆÚ
ìÚ¬èã ÿâÖä Ƙ (Öä.â.) ìäøî ââ.Ƙ (Öä.ââ.) 

ÕòÈÚòĈÚ ×óĂì A  :  ÿÜĆÚßøĈÚØöćìÚóÖòÕÃîÈëóãÖòèÚČó 
ÉñăÕÅèóâëòâßòÚÙ°äñìè¬óÈëîÈäñÛÛÚöĈ ÿâøćî Ɨ ÚõĈè = Ƙƛ.ƚ  ââ.  āÕã 
  A(mm)2     =      5.067 x 10- 4 x A(cmil)                                                        (1.4) 
ìäøî   A(cmil)     =       1973.525 x A(mm)2     (1.5) 
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ÖóäóÈØöć Ɨ.ƚ  ÃÚóÕÖòèÚČóâóÖäÑóÚ (Standard Conductor Sizes) 
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ÿëóë¬È (TOWERS) 
 
 ÿëóë¬ÈăààóĀäÈëúÈĂÚäñÛÛëóãë¬ÈăààóÿìÚøîÕõÚÚòĈÚ ĂÚîÕöÖâòÂÉñëäóÈÕèãăâ ìäøîÿÜĆÚÿëó
ÅîÚÂäöÖ ĂÚäñÕòÛĀäÈÕòÚĀæñßõÂòÕÂČóæòÈăààóăâ¬ëúÈâóÂÚòÂāÕãâöäñãñØóÈë¬ÈÉ¬óãăâ¬ăÂæÿÂõÚăÜ ĀÖ¬ĂÚ
ÜòÉÉùÛòÚâòÂÉñâö āÅäÈëäóÈØöćØČóÕèãÿìæĆÂ Āæñã÷Õëóãë¬ÈÖòèÚČóāÕã æúÂ×èãÊÚèÚĀÛÛĀÃèÚ (suspension 
insulators) ÿÜĆÚìæòÂ ÿÚøćîÈÉóÂäñÛÛëóãë¬ÈâöäñãñØóÈăÂæâóÂÃ÷ĈÚĀæñâößõÂòÕĀäÈÕòÚăààóĀæñÂČóæòÈăààó
ë¬ÈÉ¬óãëúÈ āÕãØöćĂÚäñÕòÛăàĀäÈÖČćóĂÚÜòÉÉùÛòÚîóÉĂËÿëóÅîÚÂäöÖÂĆăÕ Ì÷ćÈæòÂêÔñÂóäèóÈëóãë¬ÈîóÉÉñÿÜĆÚ 
äñÛÛëóãèÈÉäÿÕöćãè (single-circuit lines) ìäøîîóÉÿÜĆÚ äñÛÛëóãë¬ÈèÈÉäÅú¬(double · circuit lines) ÕòÈÚòĈÚ
ĂÚĀÖ¬æñĀÛÛÃîÈäñÛÛëóãë¬È ĀæñäñÕòÛĀäÈÕòÚăààóÃîÈëóãÉñØČóĂìæòÂêÔñāÅäÈëäóÈÃîÈÿëóë¬È
ÉñÖîÈÿÜæöćãÚĀÜæÈăÜĂìÿìâóñëâ äñãñì¬óÈäñìè¬óÈëóãîóÉÉñîãú¬ĂÚĀÚèÖòĈÈ (vertical) ìäøîèóÈëóãì¬óÈÂòÚ
ĂÚĀÚèÚîÚ (horizontal) ÂĆăÕ ĀÖ¬ĂÚäñÛÛëóãë¬ÈĀäÈëúÈØöćâöäñÕòÛĀäÈÕòÚăâ¬ëúÈâóÂÚòÂ îóÉÉñîîÂĀÛÛĂì
èóÈîãú¬ĂÚäúÜĀÛÛëóâÿìæöćãâäñìè¬óÈì¬óÈÿØ¬ó ĀÛÛÿÕæÖó (delta) ÂĆăÕ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


