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{õ²üÐ ðíõðú ìõ°¬ …°²ü†‹þ Ú±…° â±Ö}ú …¶•. ¬° …¬…ìú ìÛ†èú ì·‰éú

‹ùýñú ¶†²ÿ ÖõÝ ‹† …¶}×†¬û …² …èãõ°ü}î OSP Þú …² ›íéú °ô½|ø†ÿ

{ß†ìéþ ìþ|‹†º~€ ¤ê º~û ô ð}†ü� ¤†¾éú ‹† …èãõ°ü}î {Ïýýò ¶Ç¦

{Ó̄üú ìÛ†ü·ú º~û …¶•.

ô…́û|ø†ÿ Þéý~ÿ:…èãõ°ü}î {Ïýýò ¶Ç¦ {Ó̄üú€ …èãõ°ü}î OSP €

ø³üñú {é×†–€ ø³üñú …¶}ùçá ¶±ì†üú|â̄…°ÿ.

Æ±…¤þ ºŒßú {õ²üÐ ¬° Ÿñ~ ¶Ç¦ ôè}†µ ‹† …¶}×†¬û …² 

…èãõ°ü}íù†ÿ {Ïýýò ¶Ç¦ {Ó̄üú ô OSP

°Â† °ôºñ×ß±                                          ¤·ò ¶ý†øßéþ

�µôø»ß~û ‹±Ý �µôø»ã†û ðý±ô - {ù±…ó - …ü±…ó

Distribution Network Planning Using Supplying Area and PSO Algorithms

Hassan Siahkali                                Reza Roshanfekr

Niroo Research Institute (NRI)  Tehran - Iran

Abstract: The optimal distribution system planning is
recognized as a very complex problem due to the large
number of variables and candidate network configura-
tions. Many factors have affected distribution planning

problem such as load forecasting, load growth, load den-
sity, substation sizing and siting, feeder sizing and rout-
ing and so on. Most of the models and mathematical
methods have been developed and applied to either of

1- Particle Swarm Optimization (PSO)
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1- ìÛ~ìú

‹±ð†ìú|°ü³ÿ ô Æ±…¤þ ¶ý·}î {õ²üÐ …² ›íéú ì·†é̂þ …¶• Þú ‹†

{õ›ú ‹ú ¤œî ô â·}±¬âþ ì}Óý±ø† ô Îõ…ìê ìõ÷± ¬° „ó ‹·ý†°

�ý¡ý~û ìþ|‹†º~. Âíò …üñßú ð³¬üßþ ‹ú ì¿±Ù Þññ~â†ó ô è³ôï

¤×Ì Ú†‹éý• …Æíýñ†ó ô {~…ôï ¶±ôü̧|¬øþ ìñ†¶� ô øí¡ñýò

¤œî ‹†æÿ ¶±ì†üú|â̄…°ÿ æ²ï ¬° ‹©¼ {õ²üÐ ¾ñÏ• ‹±Ý ‹±

…øíý• „ó ðý³ …Ö³ô¬û …¶•. ø~Ù …¶†¶þ ¬° Æ±…¤þ ô ‹±ð†ìú|°ü³ÿ

¶ý·}î {õ²üÐ€ {¥ÛÜ º±…üÈ ‹ùýñú Öñþ ô …Ú}¿†¬ÿ ‹† {Óýý± ô

…Ö³…ü¼ {Û†Â† ìþ|‹†º~. ¬° ]5-1[ {†°ü©¡ú Æ±…¤þ ô ‹±ð†ìú|°ü³ÿ

ºŒßú|ø†ÿ {õ²üÐ ‹ý†ó º~û …¶•. ¬° ]4[ Æ±…¤þ ºŒßú {õ²üÐ ‹†

è¥†Í ðíõ¬ó ºŒßú Ö»†°ì}õ¶È Þú ì·}Ûýí† ‹†° °… {Ó̄üú ìþ|ðí†ü~€

…ðœ†ï º~û …¶•. ¬° ]5[ ì·‰éú ‹ùýñú|¶†²ÿ ºŒßú {õ²üÐ ‹~ôó ¬°

ðË± â±Ö}ò ºŒßú Ö»†°ÂÏýØ ô {ñù† ‹±…ÿ ºŒßú Ö»†°ì}õ¶È

‹±°¶þ º~û …¶•. ¤ê ì·‰éú ‹† °ô½ ‹ùýñú|¶†²ÿ º†̈ú ô Þ±…ó ¬°

]6ô7[ ‹† ¬° ðË± â±Ö}ò ºŒßú Ö»†°ì}õ¶È …°…̂ú º~û …¶•. ì»†ø~û

ìþ|ºõ¬ Þú ¬° …üò ìÇ†èÏ†– Æ±…¤þ ô ‹±ð†ìú|°ü³ÿ ºŒßú|ø†ÿ {õ²üÐ

{ñù† ‹† è¥†Í ðíõ¬ó ºŒßú Ö»†°ì}õ¶È …ðœ†ï º~û ô …² ‹±°¶þ

ºŒßú Ö»†°ÂÏýØ Ÿ»î|�õºþ º~û …¶•. øí¡ñýò Æ±…¤†ó

¶ý·}î {õ²üÐ ‹† {Û·ýî|‹ñ~ÿ ì·‰éú …¾éþ ‹ú ²ü± ì·‰éú|ø†ÿ

ìýñýíî ¶†²ÿ ø³üñú �·}ù†€ Öý~°ø†ÿ …¾éþ ô º†̈ú|ø†ÿ Ö±Îþ ‹†

¬° ðË± â±Ö}ò ì·†é̂þ Ÿõó ¤~ ìœ†² …Ö• ôè}†µ€ Ê±Öý• ‹†°¬øþ

Öý~° ô {±…ð̧ ô {~…ôï ¶±ôü̧|¬øþ ô Ú†‹éý• …Æíýñ†ó€ ¶Ïþ

ðíõ¬û|…ð~ ‹† …°…̂ú °ô½|ø†ÿ ì©}éØ€ ì·‰éú ÖõÝ °… ¤ê ðí†üñ~]8ô9[.

¬° {Ï~…¬ÿ …² Þ†°ø†ÿ …ðœ†ï º~û€ ¤ê ì·‰éú Æ±…¤þ ºŒßú {õ²üÐ

¬° ø± ¬ô ºŒßú Ö»†°ÂÏýØ ô ì}õ¶È ìõ°¬ {õ›ú Ú±…° â±Ö}ú …¶•.

¬° ]01[ °ô½ �ý»ñù†¬ÿ ‹±…ÿ ºŒßú Ö»†°ÂÏýØ€ ‹±…ÿ ºŒßú

Ö»†°ì}õ¶È ðý³ ‹ß†° ‹±¬û º~û …¶•. üà °ô½ øí†øñä º~û

ìùñ~¶þ2ðý³ ‹±…ÿ Æ±…¤þ ø± ¬ô ¶Ç¦ ôè}†µ ºŒßú|ø†ÿ {õ²üÐ ¬°

]11[ �ý»ñù†¬ º~û …¶•. ¬° …üò °ô½ Æ±…¤þ ºŒßú {õ²üÐ ¬° ¬ô

æüú ìœ³… ô ‹† …¶}×†¬û …² °ô½ ‹±ð†ìú|°ü³ÿ �õü† …ðœ†ï º~û …¶•. ‹†

…üò ô›õ¬ ¬° Þéýú …üò °ôºù†€ ‹ùýñú|¶†²ÿ …ðœ†ï º~û ¬° ø± üà …²

¶Çõ§ ôè}†µ ºŒßú|ø†ÿ {õ²üÐ ‹ú ¾õ°– ìœ³… …Îí†ë º~û …¶•. 

¬° …üò ìÛ†èú ‹ú ‹±°¶þ Æ±…¤þ ºŒßú {õ²üÐ ¬° Ÿñ~ ¶Ç¦ ôè}†µ

‹Çõ° øí³ì†ó ô ‹±…ÿ ºŒßú|ø†ÿ ‹† {õ�õèõÿ́ ì»©À )ìñ†ÆÜ

°ô¶}†üþ Þú ìþ|{õ…ó Ö±Å Þ±¬ {õ�õèõÿ́ ºŒßú ì»©À …¶•(

�±¬…̈}ú º~û …¶•. ¬° …‹}~… ‹±…¶†¹ {õ�õèõÿ́ ºŒßú ô ‹† …¶}×†¬û …²

…èãõ°ü}î {Ïýýò ¶Ç¦ {Ó̄üú ‹©»þ …² Þê ÖÃ†ÿ ›·}œõ ‹ú Îñõ…ó

ÖÃ†ÿ ìñ†¶� ›·}œõ )Þú „°…ü»ù†ÿ ìíßò Æ±§ ºŒßú °… º†ìê

ìþ ºõ¬(€ …ð}©†Ž º~û ô ìõ°¬ ‹±°¶þ ô …°²ü†‹þ {õ¶È {†‹Ð ø~Ù

Ú±…° ìþ|âý±¬. ¶�̧ ¬° …¬…ìú …² …èãõ°ü}î OSP ‹±…ÿ ¤ê ì·‰éú

‹ùýñú|¶†²ÿ …¶}×†¬û º~û …¶•. °ô½ OSP üßþ …² °ô½|ø†ÿ

‹ùýñú|¶†²ÿ {ß†ìéþ ìþ|‹†º~ Þú {õ¶È Þñ~ÿ ô …‹±ø†°– ‹±…ÿ …ôèýò

‹†° ìÇ±§ â±¬ü~]21[. ø±Ÿñ~ …üò °ô½ ¬° ìÛ†ü·ú ‹† ¶†ü± °ô½|ø†ÿ

ì»†‹ú …² ¶±Î• øíã±…üþ ‹ý»}±ÿ ‹±̈õ°¬…° …¶• èýßò øñõ²

{¥ÛýÛ†– ô¶ýÏþ ‹±…ÿ …Ö³…ü¼ Þ†°…üþ „ó ¬° ¬¶• …ðœ†ï

ìþ|‹†º~]31ô41[. …ü~û …¾éþ …üò …èãõ°ü}î …² ¤±Þ• ›íÏþ �±ð~â†ó

ü† ì†øý†ó ‹±…ÿ ü†Ö}ò Ò̄… …Ú}Œ†¹ º~û …¶•. ¬° …üò ìÛ†èú ø± ¬ô

…èãõ°ü}î ‹± °ôÿ üà ºŒßú ðíõðú …›±…Š º~û ô ð}†ü� „ó …°…̂ú ô

ìÛ†ü·ú º~û …¶•.

2- Coordinated engineering procedure

the voltage levels in distribution network planning.
In this paper, two new approaches have been developed
for rural distribution network planning and optimization.
In the first approach, this problem has been solved by a
suitable searching method to determine the optimal con-
figuration of network and the voltage level of each sec-
tion of the feeder. This method determines the sizing of
distribution feeder and transformer in each section of the
feeder. Also, the results of this algorithm are evaluated
by some of the main parameters such as load growth
coefficient, lifetime of equipment and energy price. In

the latter, this problem is solved by particle swarm opti-
mization (PSO).
At the end of this paper, both of these two algorithms
have been applied to a real test network of Gilan
Regional Electricity Company and the results have been
shown and compared.

Keywords: Supplying Area Algorithm, Particle Swarm
Optimization Algorithm, Loss Cost, And Annual
Investment Cost.
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øí†ðãõðú Þú …º†°û º~ …èãõ°ü}î {Ïýýò ¶Ç¦ {Ó̄üú ‹± …¶†¹

…°²ü†‹þ Þéýú ¤†æ– ìíßò Æ±§ ºŒßú ¬° Þê ÖÃ†ÿ ›·}œõ Îíê

ìþ|ðí†ü~. ¤†è}ù†ÿ ìíßò {Ó̄üú ºŒßú ÎŒ†°– …² ¤†è}ù†üþ …¶• Þú

¬° „ðù† ¬° ø± º†̈ú {ñù† üßŒ†° Îíê {Óýý± ¶Ç¦ ôè}†µ …ðœ†ï ºõ¬.

‹ú ÎŒ†°– ¬üã± ¬° ø± º†̈ú ¬° ¾õ°– {Óýý± ¶Ç¦ ôè}†µ …²

Ö»†°ì}õ¶È ‹ú Ö»†°ÂÏýØ€ ¬üã± Îíê {Œ~üê ¶Ç¦ ôè}†µ …²

Ö»†°ÂÏýØ ‹ú Ö»†°ì}õ¶È …ðœ†ï ð©õ…ø~ º~. ‹~üò è¥†Í ¬° …üò

Ú·í• ¤†è}ù†ÿ ìíßò …ôèýú {Ó̄üú ºŒßú …¶}©±…ž ìþ|ºõ¬. ¶�̧

‹±…ÿ ø± Æ±§ ìíßò …ôèýú ºŒßú ÚŒê …² …üñßú {†‹Ð ø~Ù ìõ°¬

…°²ü†‹þ Ú±…°âý±¬€ ì¥~ô¬ü}ù†ÿ Öñþ …Ö• ôè}†µ ô Ê±Öý• Öý~° ¬°

ÖÃ†ÿ ›·}œõÿ ì±‹õÉ ‹ú ðõÑ ø†¬ÿ ü† Þ†‹ê Öý~°ø† ìõ°¬ ‹±°¶þ

Ú±…° ìþ|âý±¬. ¬° …üò ì±¤éú ðý³ ¬° ¾õ°{ýßú ¤~ô¬ ìœ†² Öñþ

°Î†ü• ð»õð~ Æ±§ ì±‹õÆú …² ÖÃ†ÿ ›·}œõ ¤Ù̄ ̈õ…ø~ º~.

�̧ …² ì»©À º~ó ÖÃ†ÿ ›·}œõÿ ì±‹õÉ ‹ú Æ±¤ù†ÿ ìíßò

ºŒßú€ ‹† {õ›ú ‹ú ì¥~ô¬ü• {õ…ðþ Öý~°ø†€ ¤~…Úê ¶Ç¦ ìÛÇÐ

ìñ†¶� ‹±…ÿ ø± üà …² ¶Çõ§ ôè}†µ …ð}©†Ž º~û ô ‹~üò {±{ý� ‹†

…¶}×†¬û …² ¬üã± ¶Ç¦ ìÛÇÐ|ø†ÿ ìœ†² ‹³°â}± …² ¶Ç¦ ìÛÇÐ|ø†ÿ

‹~¶• „ì~û€ {±ÞýŒ†– ì©}é×þ ¤†¾ê |º~û Þú {†‹Ð ø~Ù Æ±…¤þ

)ø³üñú|ø†ÿ Æ±§ ºŒßú( ‹† …üò ¶Ç¦ ìÛÇÏù† ì¥†¶Œú ìþ|â±¬¬. ¬°

ðù†ü• ¬° ø± ¤†è• ìíßò {Ó̄üú ºŒßú€ ‹ýò {±ÞýŒ†– ì©}éØ ‹†

¶Ç¦ ìÛÇÐ|ø†ÿ ìœ†²€ ¶Ç¦ ìÛÇÐ|ø†ÿ ø± ¶Ç¦ ôè}†µ {Ó̄üú

ºŒßú ‹† ìýñýíî ø³üñú ‹~¶• „ô°¬û ìþ|ºõð~. °ôð~ ÖõÝ ‹±…ÿ ø±

¤†è• ìíßò {Ó̄üú ºŒßú {ß±…° |â±¬ü~û ô ¬° …ð}ù† Æ±§ ‹ùýñú {Ó̄üú

ºŒßú ¬° Ÿñ~ ¶Ç¦ ôè}†µ ‹~¶• „ô°¬û ìþ|ºõ¬.

{†‹Ð ø³üñú ìõ°¬ ðË± ¬° …üò ìÛ†èú º†ìê ø³üñú ¶±ì†üú|â̄…°ÿ

Öý~°ø† ô �·}ù†ÿ {õ²üÐ ‹ú Îçôû ø³üñú {é×†– ÷†‹• ô ì}Óý± �·}ù†

){±…ð·ù†( ô ø³üñú {é×†– Öý~°ø† ìþ|‹†º~. {†‹Ð ø³üñú ÖõÝ ‹† …ð}Û†ë

ø³üñú|ø†ÿ ì}Óý± ô ÷†‹• {é×†– ¬° Æõë Îí± Æ±§ ‹ú ¶†ë …‹}~…üþ ô

{±Þý� „ó ‹† ø³üñú ¶±ì†üú|â̄…°ÿ {»ßýê º~û ôìÏý†°ÿ ›ù•

ìÛ†ü·ú …Ú}¿†¬ÿ Æ±¤ù†ÿ ì©}éØ °… ¬° …̈}ý†° Ú±…° ìþ|¬ø~

)…°²ü†‹þ …Ú}¿†¬ÿ ‹† °ô½ …°²½ ¤†ë ø³üñú|ø†(. {†‹Ð ø³üñú ÖõÝ ‹†

Úýõ¬ Öñþ Ÿõó …Ö• ôè}†µ ìœ†²€ Ê±Öý• ¤±…°{þ Öý~°ø† ô ì¥~ô¬û

Ê±Öý• {±…ð·ù† ‹ùýñú ìþ|â±¬¬. ‹~üò {±{ý� {†‹Ð ø~Ù ì±‹õÆú
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i: ð±« ‹ù±û )%(

t: Îí± {œùý³…– )¶†ë(

m: {±Þý� ð±« °º~ {é×†– )ì}ñ†¶� ‹† ìœ¯ô° ð±« °º~ ‹†°( ô ð±«

°º~ Úýí• …ð±ÿ́ ¶†æðú )%( Þú …² °…‹Çú )4( ‹~¶• „ô°¬û ìþ|ºõ¬.

)4(                                                          

r: ð±« °º~ ‹†° )%(

d: ð±« °º~ Úýí• …ð±ÿ́ ¶†æðú )%(

°…‹Çú )4( ‹† …¶}×†¬û …² Ú†Î~û …°²½ ì±Þ� ø³üñú|ø† ô ‹† {õ›ú ‹ú

°…‹Çú|…|ÿ Þú {é×†– ‹† ìœ¯ô° ‹†° ¬…°¬€ ‹~¶• „ô°¬û º~û …¶•

]51ô61[. ‹~üò {±{ý� ìœíõÑ ø³üñú|ø†ÿ üà Öý~° ÎŒ†°{·• …²:

)5(  

TC : …°²½ ¤†ë ø³üñú Þê Öý~° )°ü†ë(

IC : ø³üñú ¶±ì†üú|â̄…°ÿ Öý~° )°ü†ë ‹± Þýéõì}±(

LC : Â±ü� …°²½ ¤†ë ø³üñú {é×†– Öý~°

øí¡ñýò ø³üñú {é×†– ÷†‹• ô ì}Óý± {±…ð·ù† ‹† …¶}×†¬û …² °ô…‹È ²ü±

‹~¶• „ô°¬û ìþ|ºõð~.

)6(        …â±                                                   

…â±                                                                     

: {é×†– ‹þ|‹†°ÿ {±…ð̧ i…ï )Þýéõô…–(

EC : Úýí• …ð±ÿ́ )°ü†ë ‹± Þýéõô…– ¶†Î•(            

d : ð±« …Ö³…ü¼ Úýí• …ð±ÿ́ ¶†æðú )%(

i : ð±« ‹ù±û )%(

t : Îí± {œùý³…– )¶†ë(

)7(         …â±                                                                                      

…â±

) j (P : ‹†° {±…ð̧ j…ï ¬° ¶†ë …ôë )AVk(

taR )j( : Ê±Öý• ð†ìþ {±…ð̧ j…ï )AVk(

sLF: Â±ü� {é×†– 

) j (lFssoL : {é×†– ‹†°¬…°ÿ {±…ð̧ j…ï )Þýéõô…–(

m: {±Þý� ð±« °º~ {é×†–)ì}ñ†¶� ‹† ð±« °º~ ‹†°( ‹† ð±« °º~

Úýí• …ð±ÿ́ ¶†æðú ìþ|‹†º~ Þú …² °…‹Çú )4( ‹~¶• „ô°¬û ìþ|ºõ¬.

‹~üò {±{ý� {†‹Ð ø~Ù ‹† {õ›ú ‹ú Úýõ¬ Öñþ )…Ö• ôè}†µ€ ¤~

¤±…°{þ Öý~°ø† ô Ê±Öý• {±…ð·ù†( ô ‹† …¶}×†¬û …² ø³üñú ÷†‹• ô

ì}Óý± Öý~°ø† ô {±…ð·ù† ¬° Ÿñ~ ¶Ç¦ ôè}†µ ìýñýíî ìþ|ºõ¬. ºßê

)1( ÖéõŸ†°– …èãõ°ü}î ÖõÝ °… ð»†ó ìþ|¬ø~. 

3- …ÆçÎ†– …Ú}¿†¬ÿ ìõ°¬ …¶}×†¬û ¬° {¥éýê|ø†

…ÆçÎ†– ô°ô¬ÿ º†ìê …ÆçÎ†– …Ú}¿†¬ÿ ô ì»©¿†– Öñþ

{œùý³…– ¬° ¶Çõ§ ôè}†µ Ö»†°ì}õ¶È )02 Vk(€ Ö»†°ÂÏýØ)004

Vk) ô ôè}†µ ìý†ðþ )6 Vk/6( ìþ|‹†º~ )›~…ôë �ýõ¶• 1 ô 2(]02[.

¶†ü± …ÆçÎ†– ìõ°¬ ðý†² Þú ¬° …üò {¥éýéù† ‹ú Îñõ…ó �ý¼| Ö±Å ¬°

ðË± â±Ö}ú º~û|…ð~ ¬° ›~ôë )1( „ô°¬û º~û …¶•.

›~ôë )1(: …ÆçÎ†– �ý¼ Ö±Å …¶}×†¬û º~û ¬° {¥éýê|ø†
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ºßê )1(: ÖéõŸ†°– …èãõ°ü}î {Ïýýò ¶Ç¦ {Ó̄üú ºŒßú {õ²üÐ ¬° Ÿñ~ ¶Ç¦ ôè}†µ

4- ìÇ†èÏú Öñþ ô …Ú}¿†¬ÿ Æ±§ …ôèýú ºŒßú ðíõðú 

ºßê )2( ¬ü†â±…ï {à ̈Çþ ºŒßú ìõ°¬ ìÇ†èÏú °… ð»†ó |¬…¬û ô

º†ìê 6 ºýñú …ð}ù†üþ ô 921 ì»}±á ‹õ¬û Þú ‹ú Æõ° ì}õ¶È ‹†° ø±

ì»}±á  AVk 1 ìþ|‹†º~.

‹† …¶}×†¬û …² …èãõ°ü}î {Ïýýò ¶Ç¦ {Ó̄üú€ Æ±§ ‹ùýñú ºŒßú ðíõðú

¬° ¬ô °º~ ‹†° ¾×± ô ¶ú ¬°¾~ ‹ú º±§ ²ü± ìþ|‹†º~. æ²ï ‹ú ®Þ±

…¶• Þú ¬° Þéýú {¥éýéù†ÿ …üò ìÛ†èú …² Þ†‹éù†ÿ øõ…üþ ¬° ¶Çõ§

ôè}†́ÿ Ö»†°ì}õ¶È ô ôè}†µ ìý†ðþ …¶}×†¬û º~û …¶•.

1- Æ±§ ‹ùýñú ‹±…ÿ ºŒßú ðíõðú ¬° °º~ ‹† ¾×±¬°¾~ ¬° ºßê )3(

ð»†ó ¬…¬û º~û …¶•. ¬° ̈ÇõÉ Vk02 …² Þ†‹éù†ÿ øõ…üþ ‹† ¶Ç¦

ìÛÇÐ  2mm05 ô ¬° ̈ÇõÉ 004 ôè}þ …² ¶ý·}î 5 ¶ýíú ‹† ¶Ç¦

ìÛÇÐ 2mm52 …¶}×†¬û º~û …¶•. ø³üñú Æ±§ ‹ùýñú 83/291

ìýéýõó °ü†ë…¶•. 

2- Æ±§ ‹ùýñú ‹±…ÿ ºŒßú ðíõðú ¬° °º~ ‹†° 3 ¬°¾~ ¬° ºßê )4(

�†ü†ó
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ð»†ó ¬…¬û º~û …¶•. ¬° ̈ÇõÉ  Vk02 …² Þ†‹éù†ÿ øõ…üþ ‹† ¶Ç¦

ìÛÇÐ  2mm05 ô ¬° ̈ÇõÉ 004 ôè}þ …² ¶ý·}î 5 ¶ýíú ‹† ¶Ç¦

ìÛÇÐ  2mm05 …¶}×†¬û º~û …¶•. ø³üñú Æ±§ ‹ùýñú 91/642

ìýéýõó °ü†ë …¶•.

5- ‹±°¶þ …÷± {Óýý± �†°…ì}±ø†

…÷± {Óýý± �†°…ì}±ø†ÿ Îí~û ô ü† ‹ú ÎŒ†°{þ Ÿãõðãþ {Óýý± ø³üñú ô

¶Ç¦ {Ó̄üú º~û {õ¶È Ÿñ~ �†°…ì}± Îí~û ¬° ø± üà …² ¶Çõ§

ôè}†́ÿ ‹± °ôÿ ºŒßú ðíõðú …ðœ†ï º~û …¶•. {¥éýéù†ÿ ÖõÝ ‹±…ÿ

°º~ ‹†°ø†ÿ 6€ 9 ô21 ¬°¾~€ Úýí}ù†ÿ …ð±ÿ́ ¬° ºýñú ô°ô¬ÿ 001€

003 ô 004 °ü†ë ‹± Þýéõô…– ¶†Î• ô Îí± ì×ý~ {œùý³…– 01€ 51 ô

52 ¶†ë ‹± °ôÿ ºŒßú ðíõðú {õ¶È …èãõ°ü}î {Ïýýò ¶Ç¦ {Ó̄üú

{ß±…° º~û ô ð}†ü� „ó …°…̂ú º~û …¶•. ¬° ›~…ôë )5(€ )6( ô )7( ð}†ü�

{Óýý± ìÛ†¬ü± ¶ú �†°…ì}± Îí~û Æ±…¤þ ºŒßú …°…̂ú º~û|…ð~.

ºßê )2(: ¬ü†â±…ï {à|̈Çþ ºŒßú ðíõðú ‹† ìÛ†¬ü± ‹†° ø± ºýñú )¬° ¶†ë …‹}~…üþ( ô Æõë ø± üà …² ‹©»ù†ÿ Öý~° )‹± ¤·� ì}±(

ºßê )4(: Æ±§ ‹ùýñú ºŒßú ¬° °º~ ‹†° ¶ú ¬°¾~

ºßê )3(: Æ±§ ‹ùýñú ºŒßú ¬° °º~ ‹†° ¾×± ¬°¾~
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›~ôë )5(: ìÛ†ü·ú ø³üñú|ø†ÿ ºŒßú| ðíõðú ¬° °º~ ‹†°ø†ÿ ì©}éØ )ìýéýõó °ü†ë(

›~ôë )6(: ìÛ†ü·ú ø³üñú|ø†ÿ ºŒßú| ðíõðú ‹† Úýí•|ø†ÿ …ð±ÿ́ ì©}éØ )ìýéýõó °ü†ë(

›~ôë )7(: ìÛ†ü·ú ø³üñú|ø†ÿ ºŒßú| ðíõðú ‹† Îí±ø†ÿ ì×ý~ ì©}éØ )ìýéýõó °ü†ë(
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ºßê )6(: Æ±§ ‹ùýñú ºŒßú ðíõðú ¬° ¤†è• °º~ ‹†° 9 ¬°¾~

ºßê )5(: Æ±§ ‹ùýñú ºŒßú ðíõðú ¬° ¤†è• °º~ ‹†° 6 ¬°¾~
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6- ‹ß†°âý±ÿ …èãõ°ü}î OSP ¬° Æ±…¤þ ºŒßú {õ²üÐ ¬°

Ÿñ~ ¶Ç¦ ôè}†́

°ô½ OSP üßþ …² °ô½|ø†ÿ ‹ùýñú|¶†²ÿ {ß†ìéþ ìþ|‹†º~ Þú

…ü~û …¾éþ …üò …èãõ°ü}î …² ¤±Þ• ›íÏþ �±ð~â†ó ü† ì†øý†ó ‹±…ÿ

ü†Ö}ò Ò̄… …Ú}Œ†¹ º~û …¶•. OSP ‹ú Îñõ…ó üà …‹³…° ‹ùýñú|¶†²ÿ€

üà °ô½ ›·}œõ ‹± �†üú ›íÏý• …¶• Þú ìõÚÏý• ÖÏéþ …ÎÃ†Š ‹†

²ì†ó {Óýý± ìþ|Þñ~. ¬° ¶ý·}î OSP …ÎÃ†Š ìþ|{õ…ðñ~ ¬° ø±

›ù}þ …² ÖÃ†ÿ ›·}œõ ¤±Þ• ðí†üñ~. ‹ú …üò {±{ý� Þú {Óýý±

ì·ý± ü† ›ù•|âý±ÿ ø± ÎÃõ …² …üò ¬¶}ú …² ¤ýõ…ð†– ‹± …¶†¹

Þ·� „â†øþ …² ¬ô ìñŒÐ ¾õ°– ìþ|�̄ü±¬. ¬° ì·ý± ¤±Þ•€ ø±

ÎÃõ ì·ý± ̈õ¬ °… ìÇ†‹Ü ‹† {œ±‹ú ô ¶†‹Ûú ¤±Þ• ̈õ¬ ô …ÎÃ†ÿ

øíœõ…° ô øí·†üú ̈õ¬ {ñËýî ìþ|ðí†ü~. Ö±Å Þñý~ X ô V ‹ú

{±{ý� ‹±¬…°ø†ÿ ì©}¿†– ìß†ðþ ô ¶±Î• ø± üà …² …ÎÃ†ÿ â±ôû

¬° üà ÖÃ†ÿ ›·}œõ ‹†ºñ~. ‹ñ†‹±…üò ìþ|{õ…ó ÎÃõ i…ï â±ôû °… ¬°

üà ÖÃ†ÿ n ‹Ï~ÿ ‹† ¬ô ì»©¿ú ²ü± ìÏ±Öþ Þ±¬:

)8(                                                                                                                            

ºßê )7(: Æ±§ ‹ùýñú ºŒßú ðíõðú ¬° ¤†è• °º~ ‹†° 21 ¬°¾~

ºßê )8(: Æ±§ ‹ùýñú ºŒßú ðíõðú ¬° ¤†è• Îí± ì×ý~ 52 ¶†ë

 { }
iniii

XXXX ,...,,
21

=
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‹ù}±üò ìß†ó ô ì·ý± {œ±‹ú º~û {õ¶È ø± ÎÃõ â±ôû ÷Œ• º~û

ô {¥• Îñõ…ó )( ðí†ü¼ ¬…¬û ìþ|ºõ¬.

)9(

‹† Ö±Å …üñßú ø± ÎÃõ â±ôû …² ‹ù}±üò ìß†ó ¶†ü± …ÎÃ†Š â±ôû …ÆçÑ

¬…°¬ )(€ ìþ|{õ…ð~ ‹±¬…° ¤±Þ• ̈õ¬ °… ìÇ†‹Ü ‹† °…‹Çú ²ü±

{ñËýî ðí†ü~.

)01(                                                       

Þú ¬° „ó:

: ¶±Î• ÎÃõ i…ï ¬° {ß±…° k…ï

: {†‹Ð ô²ðþ

: Â±…ü� ô²ðþ º}†Ž ¬øñ~û

: Î~¬ {¿†¬Öþ ‹ýò ]0{† 1[

: ìß†ó ÖÏéþ ÎÃõ i…ï ¬° {ß±…° k…ï

: ‹ù}±üò ìß†ó ÎÃõ i…ï

: ‹ù}±üò ìß†ó …ÎÃ† â±ôû

¬° ‹·ý†°ÿ …² Þ†°ø†ÿ …ðœ†ï º~û ¬° ²ìýñú ‹ùýñú|¶†²ÿ ‹† °ô½

OSP Îíõì†_ …² °ô½ ô²ðù†ÿ …üñ±¶þ3‹±…ÿ ì¥†¶Œú {†‹Ð ô²ðþ

…¶}×†¬û ìþ|â±¬¬:

)11(  

Þú ¬° „ó:

: ô²ó …ôèýú

: ô²ó ðù†üþ

: ì†Þ³üíî {Ï~…¬ {ß±…°

: ºí†°û {ß±…° ÖÏéþ

‹~üò {±{ý� ‹† …¶}×†¬û …² °…‹Çú ²ü± ô ‹† {õ›ú ‹ú ¶±Î• …¾ç§

º~û ÎÃõ i…ï€ ìß†ó ÖÏéþ ÎÃõ ì±‹õÆú …¾ç§ ìþ|ºõ¬.

)21(                                                                                                                                    

¬° |]12[ ìÏ†¬èú ¬üã±ÿ ‹±…ÿ …¾ç§ ‹±¬…° ¶±Î• …ÎÃ†Š {¥•

Îñõ…ó °ô½ Â±ü� …ðÛŒ†Å4�ý»ñù†¬ º~û …¶• Þú ¬° …üò ìÛ†èú ‹†

{õ›ú ‹ú …üñßú …üò °…‹Çú �†¶©ù†ÿ ìñ†¶Œ}±ÿ °… ð·Œ• ‹ú °…‹Çú )11(

…üœ†¬ ðíõ¬|€ …² „ó …¶}×†¬û º~û …¶•.

…èãõ°ü}î OSP ‹± °ôÿ ºŒßú ðíõðú ô ‹† ¬°ðË± â±Ö}ò ìÛ†¬ü±

�ý¼ Ö±Å ‹ý†ó º~û ¬° Ú·í• ÚŒê )°º~ ‹†° 3 ¬°¾~€ Îí± Æ±§

02 ¶†ë ô Úýí• …ð±ÿ́ 002 °ü†ë ‹± Þýéõô…–|¶†Î•( ô ‹† ¬° ðË±

â±Ö}ò 32 ì}Óý± ì±‹õÉ ‹ú ¶Ç¦ ôè}†µ ¬° ‹©»ù†ÿ ì©}éØ Öý~°

ºŒßú ðíõðú ô 3 ì}Óý± ‹±…ÿ ¶Ç¦ ìÛÇÐ Öý~° ¬° ø± ¶Ç¦ ôè}†µ

�ý†¬û ¶†²ÿ º~û …¶•. ð}†ü� ¤†¾ê …² …›±…ÿ …èãõ°ü}î ‹±…ÿ Â±…ü�

ì©}éØôô øí¡ñýò {Ï~…¬ …ÎÃ†ÿ )›íÏý•( ì©}éØ

ìõ°¬ ‹±°¶þ Ú±…° â±Ö• ô ìç¤Ëú º~ Þú �†¶©ù†ÿ ‹~¶• „ì~û

‹±…ÿ  ôô øí¡ñýò {Ï~…¬ …ÎÃ†ÿ‹·ý†°

‹ú ìÛ~…° ‹ùýñú ¶±…¶±ÿ ‹~¶• „ì~û …² …èãõ°ü}î ›·}œõÿ {Ïýýò

¶Ç¦ {Ó̄üú ð³¬üà ìþ|‹†º~. ºßê )9( ø³üñú Þê Æ±§ ºŒßú ‹†

…Îí†ë Â±…ü� ‹ý†ó º~û °… ‹±…ÿ 511 ‹†° …›±…ÿ ìœ³…ÿ …èãõ°ü}î

OSP ð»†ó ìþ|¬ø~. ì»†ø~û ìþ|ºõ¬ Þú ìýñýíî ø³üñú Æ±§

ºŒßú ðíõðú 2/642ìýéýõó °ü†ë ‹õ¬û …¶•)Þú ¬° 51% …² …›±…ø†ÿ

…èãõ°ü}î ÖõÝ ¤†¾ê º~û …¶•(. øí¡ñýò ìç¤Ëú ìþ|ºõ¬ Þú ¬°

06% …² …›±…ø†ÿ ìœ³…ÿ …èãõ°ü}î OSP {õ�õèõÿ́ ‹~¶• „ì~û

ì»†‹ú {õ�õèõÿ́ Æ±§ ºŒßú ‹ùýñú ¤†¾ê …² …èãõ°ü}î {Ïýýò ¶Ç¦

{Ó̄üú ìþ|‹†º~ ‹† …üò {×†ô– Þú ¶Ç¦ ìÛÇÏù†ÿ ‹~¶• „ì~û ¬°

…èãõ°ü}î OSP ‹† Æ±§ ‹ùýñú …èãõ°ü}î {Ïýýò ¶Ç¦ {Ó̄üú ì}×†ô–

ìþ|‹†ºñ~. è̄… …üñãõðú ìþ|{õ…ó …¶}ñŒ†É ðíõ¬ Þú ¬° …ð}ù† ô �̧ …²

‹~¶• „ô°¬ó {õ�õèõÿ́ ºŒßú …² …èãõ°ü}î OSP ìþ|{õ…ó ¶Ç¦

ìÛÇÐ|ø†ÿ ¬üã± ìõ›õ¬ °… ›ù• …Æíýñ†ó ô ¤¿õë ‹ú Æ±§ ‹ùýñú€

ìõ°¬ …°²ü†‹þ ìœ~¬ Ú±…° ¬…¬.
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›~ôë )8( ̈ç¾ú ð}†ü� ‹~¶• „ì~û …² …èãõ°ü}î OSP {¥• º±…üÈ

ì±‹õÉ ‹ú {Óýý± ¶ú �†°…ì}± Îí~û ‹ý†ó º~û ¬° ‹©¼ ÚŒê °… ð»†ó

ìþ|¬ø~. øí†ðãõðú Þú ìç¤Ëú ìþ|ºõ¬ ²ì†ó …›±…ÿ …èãõ°ü}î OSP ¬°

¤~ô¬ 41 …èþ 51 ¬ÚýÛú ìþ|‹†º~ Þú ‹† üà ¶©• …Ö³…° üß·†ó€ ¤~ô¬

üà Ÿù†°¬øî ²ì†ó …›±…ÿ …èãõ°ü}î {Ïýýò ¶Ç¦ {Ó̄üú ìþ|‹†º~ )²ì†ó

…›±…ÿ …èãõ°ü}î {Ïýýò ¶Ç¦ {Ó̄üú ¤~ô¬…_ 5/3 ¶†Î• ìþ|‹†º~(.

øí¡ñýò ¬ü~û ìþ|ºõ¬ Þú {õ�õèõÿ́ ‹~¶• „ì~û ¬° ø± ¬ô …èãõ°ü}î

üß·†ó ‹õ¬û ô {ñù† ¬° ‹ÏÃþ …² ¤†è}ù† ¶Ç¦ ìÛÇÐ|ø†ÿ ì}×†ô– ‹~¶•

„ì~û …¶•. ‹~üò è¥†Í ìþ|{õ…ó ‹ý†ó ðíõ¬ Þú …èãõ°ü}î OSP ‹ú ›õ…Ž

‹ùýñú ð³¬üà º~û ô �†¶©ù†ÿ ìñ†¶Œþ °… ‹~¶•ìþ|¬ø~.

ºßê )9(: ìÛ~…° {†‹Ð ø~Ù )ø³üñú Þê Æ±§ ºŒßú( {¥• Â±…ü�  ô  ô ‹† ›íÏý• …ôèýú 004 ÎÃõ 

›~ôë )8(: ìÛ†ü·ú ð}†ü� ‹~¶• „ì~û …² …èãõ°ü}íù†ÿ OSP ô {Ïýýò ¶Ç¦ {Ó̄üú

Archive of SID

www.SID.ir



82 ìœéú …ðœíò ìùñ~¶ýò ‹±Ý ô …èß}±ôðýà …ü±…ó-||¶†ë ¬ôï-|ºí†°û …ôë-|‹ù†° ô {†‹·}†ó 4831

Jo
ur

na
l o

f 
Ir

an
ia

n 
A

ss
oc

ia
tio

n 
of

 E
le

ct
ri

ca
l a

nd
 E

le
ct

ro
ni

cs
 E

ng
in

ee
rs

 -
 V

ol
.2

 -
 N

o.
1 

- 
Sp

ri
ng

 a
nd

 S
um

m
er

 2
00

5

7- ð}ýœú|âý±ÿ

øí†ðãõðú Þú ì»†ø~û º~ ¬° …üò ìÛ†èú ‹ú ìõÂõÑ Æ±…¤þ ºŒßú

{õ²üÐ ‹Çõ° øí³ì†ó ô ¬° Ÿñ~ ¶Ç¦ ôè}†µ ô ‹† ‹ß†°âý±ÿ ¬ô …èãõ°ü}î

{Ïýýò ¶Ç¦ {Ó̄üú ô OSP �±¬…̈}ú º~. …² ð}†ü� ‹~¶• „ì~û

ìþ|{õ…ó ‹ú ìõ…°¬ ²ü± …º†°û ðíõ¬:

1- ²ì†ó …ðœ†ï {¥éýéù† ¬° …èãõ°ü}î {Ïýýò ¶Ç¦ {Ó̄üú ¤~ô¬…_ 5/3

¶†Î• ô ¬° …èãõ°ü}î OSP ¤~ô¬ 51 ¬ÚýÛú )‹±…ÿ 05 {ß±…° ô ‹†

{Ï~…¬ 004 ÎÃõ( ìþ|‹†º~ )¶©• …Ö³…° ìõ°¬ …¶}×†¬û �ñ}ýõï 4 ‹†

¶±Î• 4/2 âýã† ø±{³ ô ¤†ÖËú  MAR652 ìã† ‹†ü•(.

2- ø± ¬ô …èãõ°ü}î ‹ú ì·‰éú Æ±…¤þ ºŒßú {õ²üÐ ¬° Ÿñ~ ¶Ç¦

ôè}†µ ‹Çõ° øí³ì†ó …Îí†ë º~û ô ð}†ü� ¤†¾éú …² …èãõ°ü}î OSP

ð»†ó ìþ|¬ø~ Þú …² …èãõ°ü}î ÖõÝ ìþ|{õ…ó ¬° ¤ê ì·‰éú Æ±…¤þ

ºŒßú {õ²üÐ ¬° Ÿñ~ ¶Ç¦ ôè}†µ …¶}×†¬û ðíõ¬.

3- ‹±°¶þ ìý³…ó ¶Ç¦ {Ó̄üú º~û {õ¶È ôè}†́ Vk02 ‹ú Þê

Æõë Öý~° ‹ú …²…Š {Óýý±…– ¶ú �†°…ì}± °º~ ‹†°€ Îí± Æ±§ ô Úýí•

…ð±ÿ́ ð»†ó ìþ|¬ø~ Þú ‹† …Ö³…ü¼ °º~ ‹†° ¶Ç¦ {Ó̄üú º~û ‹† ôè}†µ

Ö»†°ì}õ¶È …Ö³…ü¼ ìþ|ü†‹~. øí¡ñýò ìç¤Ëú ìþ|ºõ¬€ ìý³…ó

¶Ç¦ {Ó̄üú º~û {õ¶È ôè}†µ Ö»†°ì}õ¶È ¤·†¶ý• Þíþ ð·Œ•

‹ú …Ö³…ü¼ Îí± ì×ý~ {œùý³…– ¬…°¬. ‹±°¶þ ð}†ü� ‹~¶• „ì~û

¤†Þþ …² „ó …¶• Þú ‹† {Óýý± Îí± ì×ý~ {œùý³…–€ Îí~{†_ ¶Ç¦

ìÛÇÐ ø†¬üù†ÿ Ö»†°ÂÏýØ …Ö³…ü¼ ü†Ö}ú ô ü† …üñßú Ê±Öý•

{±…ð·ù†ÿ ìõ›õ¬ ¬° Æ±§ {Óýý± ìþ|Þññ~. ìý³…ó ¶Ç¦ {Ó̄üú º~û

{õ¶È ôè}†µ Ö»†°ì}õ¶È€ ¤·†¶ý• Þíþ ){Û±üŒ†_ ‹~ôó {Óýý±(

ð·Œ• ‹ú …Ö³…ü¼ Úýí}ù†ÿ …ð±ÿ́ ¬° ºýñú ô°ô¬ÿ ð»†ó ìþ|¬ø~.

øí¡ñýò ‹† {Óýý± Úýí• …ð±ÿ́ ¬° ºýñú ô°ô¬ÿ€ {ñù† {Óýý±…–

ð†Ÿý³ÿ ¬° Ê±Öý• {±…ð·ù†ÿ ìõ›õ¬ ¬° Æ±¤ù† …üœ†¬ ìþ|ºõ¬.

4- æ²ï ‹ú ®Þ± …¶• Þú ¬° …üò {¥éýéù† ø± ¶ú ¶Ç¦ ôè}†µ

Ö»†°ì}õ¶È)Vk02 (€ Ö»†°ÂÏýØ )Vk4/0(€ ô ôè}†µ ìý†ðþ 

)Vk6/6(€ ¬° ðË± â±Ö}ú º~û ‹õ¬ð~ èýßò ‹ú ¬èýê ø³üñú ‹†æÿ

{±…ð·ù†ÿ ìŒ~ë ôè}†µ ìý†ðþ )Ö»†°ì}õ¶È ‹ú ôè}†µ ìý†ðþ ô ôè}†µ

ìý†ðþ ‹ú Ö»†°ÂÏýØ(€ ¬ü~û ìþ|ºõ¬ Þú ¬° Æ±¤ù†ÿ ºŒßú ‹~¶•

„ì~û …² ¶Ç¦ ôè}†µ ìý†ðþ ¬° øý¡ýà …² ¬ô …èãõ°ü}î€ …¶}×†¬û ð»~û

…¶•.

{»ß± ô Ú~°¬…ðþ

…üò ìÛ†èú ‹©»þ …² ð}†ü� �±ô´û {¥ÛýÛ†{þ “…ìß†ó ¶ñœþ …¶}×†¬û

…² ¶Ç¦ ôè}†µ ìý†ðþ ¬° ºŒßú {õ²üÐ ‹±Ý âýçó” …¶• Þú ‹ú ¶×†°½

º±Þ• ‹±Ý ìñÇÛú|…ÿ âýçó ¬° �µôø»ã†û ðý±ô …ðœ†ï º~û …¶• Þú

‹~üñõ¶ýéú …² ¤í†ü}ù†ÿ …ðœ†ï â±Ö}ú {»ß± ô Ú~°¬…ðþ ìþ|â±¬¬.
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