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Ç ȴɇəɗɑɔɈɑɋɓɆ əɗɑɔɌɓɋɓɎɋɒ ɖɆɗɝɋɘɔɈ ɕɋɖɋɛɔɊɓɡɛ 
ɕɖɔɜɋɗɗɔɈ Ɉ ɗɔɈɖɋɒɋɓɓɡɛ ɣɓɋɖɉɔɗɎɗɘɋɒɆɛ (Ƀȷ). 

Å ȹɈɋɑɎɝɋɓɎɋ ɖɆɍɒɋɖɔɈ Ƀȷ. 

Å ȶɔɗɘ ɐɔɑɎɝɋɗɘɈɆ ɗɈɥɍɋɏ ɒɋɌɊə ɣɑɋɒɋɓɘɆɒɎ Ƀȷ. 

Å ȶɔɗɘ ɝɎɗɑɆ ɈɎɊɔɈ Ɏɗɕɔɑɢɍəɋɒɔɉɔ 
ɣɑɋɐɘɖɔɔɇɔɖəɊɔɈɆɓɎɥ. 

Å Ȩɗɋ ɇɔɑɋɋ ɞɎɖɔɐɔɋ ɎɗɕɔɑɢɍɔɈɆɓɎɋ ɓɋɑɎɓɋɏɓɡɛ 
ɣɑɋɒɋɓɘɔɈ. 

Å ȹɗɑɔɌɓɋɓɎɋ ɆɑɉɔɖɎɘɒɔɈ ȶȭ Ɏ ȵȦ. 

Å ȵɔɈɡɞɋɓɎɋ ɘɖɋɇɔɈɆɓɎɏ ɐ ɔɕɋɖɆɘɎɈɓɔɗɘɎ Ɏ 
ɐɆɝɋɗɘɈə ɈɡɕɔɑɓɋɓɎɥ ɖɆɗɝɋɘɔɈ. 

Å ȶɆɍɊɋɑɋɓɎɋ Ƀȷ ɒɋɌɊə ɓɋɗɐɔɑɢɐɎɒɎ 
ɗɔɇɗɘɈɋɓɓɎɐɆɒɎ. 

Å ȵɔɥɈɑɋɓɎɋ ɐɎɇɋɖəɉɖɔɍ  Ɏ ɓɋɔɇɛɔɊɎɒɔɗɘɢ 
ɕɔɈɡɞɋɓɎɥ ɐɎɇɋɖɍɆɟɎɟɋɓɓɔɗɘɎ ɔɇɠɋɐɘɔɈ ɃɃ.  

The World Standard fo66r Real Time Digital 

Power System Simulation 

˹͔ͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙͔͔͙ͨͪͣͤͤΎ ͙ͫͣͯ͡Ύ͍ͭͦͪͦ  
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ʐʘʛ ʨʘʩʯʝʪʘ 

ÇȪɑɥ ɖɆɗɝɋɘɆ ɣɑɋɐɘɖɔɒɆɉɓɎɘɓɡɛ 
ɕɋɖɋɛɔɊɓɡɛ ɕɖɔɜɋɗɗɔɈ (EMTP) 
Ɏɗɕɔɑɢɍəɋɘɗɥ ɆɑɉɔɖɎɘɒ ȩ. Ȫɔɒɒɋɑɥ 
(H.Dommel) ɗ ɕɖɋɔɇɖɆɍɔɈɆɓɎɋɒ Ɉ 
ɣɐɈɎɈɆɑɋɓɘɓəɤ ɗɛɋɒə ɍɆɒɋɟɋɓɎɥ, 
ɗɔɗɘɔɥɟəɤ Ɏɍ ɎɗɘɔɝɓɎɐɔɈ ɘɔɐɆ Ɏ 
ɗɔɕɖɔɘɎɈɑɋɓɎɏ: 

Å ɊɎɚɚɋɖɋɓɜɎɆɑɢɓɡɋ əɖɆɈɓɋɓɎɥ 
ɕɖɋɔɇɖɆɍəɤɘɗɥ Ɉ ɆɑɉɋɇɖɆɎɝɋɗɐɎɋ Ɏ 
Ɉɡɕɔɑɓɥɋɘɗɥ ɝɎɗɑɋɓɓɔɋ ɎɓɘɋɉɖɎɖɔɈɆɓɎɋ 
ɒɋɘɔɊɔɒ ɘɖɆɕɋɜɎɏ. 

Å Ɏɗɕɔɑɢɍəɋɘɗɥ ɖɆɈɓɔɒɋɖɓɡɏ ɞɆɉ ɖɆɗɝɋɘɔɈ ɗ 
ɕɋɖɎɔɊɔɒ 50 ɒɐɗ (ɔɇɡɝɓɔ) Ɏ 2 ɒɐɗ 
(ɕɔɑəɕɖɔɈɔɊɓɎɐɔɈɡɋ ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɎ). 

The World Standard fo66r Real Time Digital 

Power System Simulation 

ˢ͎͙ͦͪͭͣ͡ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ 
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ȸɖɆɊɎɜɎɔɓɓɔɋ ɐɔɒɕɢɤɘɋɖɓɔɋ ɒɔɊɋɑɎɖɔɈɆɓɎɋ 
ɓɋ Ɉ ɖɋɆɑɢɓɔɒ ɈɖɋɒɋɓɎ 
Vȴɇɡɝɓɔ Ɏɗɕɔɑɢɍəɋɘɗɥ ɔɊɎɓ ɈɡɝɎɗɑɎɘɋɑɢɓɡɏ ɕɖɔɜɋɗɗɔɖ 
VȵɖɔɊɔɑɌɎɘɋɑɢɓɔɗɘɢ ɖɆɗɝɋɘɔɈ ɓɆ ɐɆɌɊɔɒ ɞɆɉɋ 
ɍɓɆɝɎɘɋɑɢɓɔ ɇɔɑɢɞɋ ɍɆɊɆɓɓɔɉɔ ɞɆɉɆ, ɓɆɕɖɎɒɋɖ, ɕɖɎ 
ɞɆɉɋ ɖɆɗɝɋɘɆ 50 ɒɐɗ, ɈɡɝɎɗɑɋɓɎɥ ɒɔɉəɘ ɊɑɎɘɢɗɥ 500 ɒɐɗ 
Ɏ ɇɔɑɋɋ. 

 
ȲɔɊɋɑɎɖɔɈɆɓɎɋ Ɉ ɖɋɆɑɢɓɔɒ ɈɖɋɒɋɓɎ ɓɆ RTDS  
VȮɗɕɔɑɢɍəɤɘɗɥ ɕɆɖɆɑɑɋɑɢɓɡɋ ɈɡɝɎɗɑɋɓɎɥ ɓɆ ɓɋɗɐɔɑɢɐɎɛ 
ɕɖɔɜɋɗɗɔɖɆɛ. 

Vȸɋɒɕ ɈɡɕɔɑɓɋɓɎɥ ɖɆɗɝɋɘɔɈ ɍɆɊɆɋɘɗɥ ɈɡɗɔɐɔɗɘɆɇɎɑɢɓɡɒ 
ɘɆɐɘɔɈɡɒ ɉɋɓɋɖɆɘɔɖɔɒ. 

VȲɔɊɋɑɎɖɔɈɆɓɎɋ ɕɔɈɋɊɋɓɎɥ ɗɎɗɘɋɒɡ Ɉ ɘɋɝɋɓɎɋ, ɓɆɕɖɎɒɋɖ, 
1 ɗɋɐəɓɊɡ Ɉɡɕɔɑɓɥɋɘɗɥ ɖɔɈɓɔ 1 ɗ. 

VȨ ɗɎɗɘɋɒɆɛ Ɍɋɗɘɐɔɉɔ ɖɋɆɑɢɓɔɉɔ ɈɖɋɒɋɓɎ Ɉɗɋ ɖɆɗɝɋɘɡ, 
ɓɋɔɇɛɔɊɎɒɡɋ Ɋɑɥ ɔɕɖɋɊɋɑɋɓɎɥ ɗɔɗɘɔɥɓɎɥ ɒɔɊɋɑɎ Ɏ 
ɔɇɖɆɇɔɘɐɆ ɗɔɗɘɔɥɓɎɏ ɕɔɖɘɔɈ ɈɈɔɊɆ/ɈɡɈɔɊɆ, ɍɆɈɋɖɞɆɤɘɗɥ 
ɗɘɖɔɉɔ Ɉ ɘɋɝɋɓɎɋ ɍɆɊɆɓɓɔɉɔ ɞɆɉɆ ɖɆɗɝɋɘɆ. 

˻͔͙ͫͦ͋ͤͤͦͫͭ ͔͙͍͙ͣͦ͒ͪͦ͊ͤ͡Ύ ͍ ͔ͪ͊͡Έͤͦͣ ͍͔͔͙ͪͣͤ 

ʈʘʟʛʦʚʦʨ: <1 ʩ 

ɺʠʜʝʦʠʛʨʳ: <10 ʤʩ 

RTDS: 2 ʤʢʩ ~ 50 ʤʢʩ 

ɺʈɽʄʗ ʈɽɸʂʎʀʀ 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʨʦʚʝʨʢʘ ʫʩʪʨʦʡʩʪʚ ʈɿɸ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʦʚ RTDS 
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RTDS ʈɿɸ

ʅʘʧʨ̫ʞʝʥʠʝ,

ʪʦʢ,

ʜʠʩʢʨʝʪʥr ʝ 

ʩʠʛʥʘʣr

ʦʪ ʤʦʜʝʣʠ

ʉʠʛʥʘʣr  ʦʪ 

ʨʝʘʣɹ ʥr ʭ 

ʫʩʪʨʦʡʩʪʚ ʈɿɸ

ʠʣʠ ʜʨʫʛʦʛʦ 

ʚʪʦʨʠʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠ̫ 

˴͔ͦͣͨͫ͟͡ RTDS ͍ ͙͔͚͍͔͊ͣͦ͒ͫͭͯͭ͘ ͫͦ ͍͙ͭͦͪ;ͤ·͙ͣ ͚͍͙ͯͫͭͪͦͫͭ͊ͣ ͍ ͔ͪ͊͡Έͤͦͣ ͍͔͔͙ͪͣͤ ͭ͊͟Σ 
͊͟͟ ͋ͯ͒ͭͦ ͙ͦͤ ͨͦ͒͟͡Ό;͔ͤ· ͟ ͔ͪ͊͡Έͤͦͣͯ ͦ͋Ά͔ͭͯ͟. 



ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʨʦʚʝʨʢʘ ʫʩʪʨʦʡʩʪʚ ʈɿɸ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʦʚ RTDS 

7 

ʇʦʜʢʣʶʯʝʥʠʝ 

ʫʩʪʨʦʡʩʪʚ ʈɿɸ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʘʯʠ 

ʘʥʘʣʦʛʦʚʳʭ ʠ 

ʜʠʩʢʨʝʪʥʳʭ 

ʩʠʛʥʘʣʦʚ 

ʇʦʜʢʣʶʯʝʥʠʝ 

ʫʩʪʨʦʡʩʪʚ ʈɿɸ 

ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʦʪʦʢʦʣʘ 

ʄʕʂ 61850  



̉ͭͦ ͙͘ ͔ͫ͋Ύ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͔ͦͣͨͫ͟͟͡· RTDS? 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ RSCAD 

RSCAD ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʇʂ ʧʦʣʴʟʦʚʘʪʝʣʷ  ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ: 

Çʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ.  

Vɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʚʚʦʜʘ ʩʭʝʤ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʜʝʣʠ. 

Vʉʦʚʝʨʰʝʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʤʦʜʝʣʝʡ ʢʦʤʧʦʥʝʥʪʦʚ: ɺʃ ʠ 

ʂʃ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʠ ʛʝʥʝʨʘʪʦʨʳ, 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʢʣʶʯʠ, ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʧʘʩʩʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʠʩʪʦʯʥʠʢʠ, ʠ ʧʨ. 

Vʂʦʤʧʠʣʷʪʦʨ ʠʩʧʦʣʥʷʝʤʳʭ ʬʘʡʣʦʚ ʜʣʷ ʟʘʛʨʫʟʢʠ ʚ 

ʢʦʤʧʣʝʢʩ RTDS. 

Çɺʳʧʦʣʥʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

Vɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʠʤ. 

Vʋʜʦʙʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

Vɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʦʜʝʣʴ ʧʦ ʟʘʜʘʥʥʦʤʫ 

ʩʮʝʥʘʨʠʶ. 
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ʇʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ RSCAD 

"ȨɐɅɇɒɅɤ ɖɗɕɅɒɍɛɅ" 

RSCAD ɉɐɤ ɘɔɕɅɇɐɊɒɍɤ 

ɔɕɓɊɏɗɅɑɍ ɍ ɍɚ ɌɅɔɘɖɏɘ  

ȨɕɅəɍɜɊɖɏɍɎ ɕɊɉɅɏɗɓɕ 

ɉɐɤ ɕɍɖɓɇɅɒɍɤ ɖɚɊɑɠ 

ɑɓɉɊɐɍ ɍ ɇɇɓɉɅ 

ɔɅɕɅɑɊɗɕɓɇ 

ȬɅɔɘɖɏ ɍ ɘɔɕɅɇɐɊɒɍɊ 

ɖɍɑɘɐɤɛɍɊɎ, ɔɕɓɖɑɓɗɕ 

ɕɊɌɘɐɡɗɅɗɓɇ ɑɓɉɊɐɍɕɓɇɅɒɍɤ. 

ȶɓɌɉɅɇɅɗɡ ɖɓɆɖɗɇɊɒɒɠɚ 

ɏɓɑɔɓɒɊɒɗɓɇ: ɇɒɊɝɒɍɎ 

ɇɍɉ, ɑɊɒɣ ɔɅɕɅɑɊɗɕɓɇ, 

ɍ ɅɐɈɓɕɍɗɑɅ ɕɅɆɓɗɠ ɇ 

ɕɊɅɐɡɒɓɑ ɇɕɊɑɊɒɍ. 

ȥɒɅɐɍɌ ɔɓɐɘɜɊɒɒɠɚ 

ɉɅɒɒɠɚ ɍ 

əɓɕɑɍɕɓɇɅɒɍɊ 

ɇɠɇɓɉɓɇ 

ȵɅɖɜɊɗ ɚɅɕɅɏɗɊɕɍɖɗɍɏ 

ɏɅɆɊɐɡɒɠɚ ɐɍɒɍɎ ɔɓ əɍɌɍɏɓ-

ɈɊɓɑɊɗɕɍɜɊɖɏɍɑ  ɉɅɒɒɠɑ 

ɍɐɍ ɖɓɔɕɓɗɍɇɐɊɒɍɣ 

ɔɓɖɐɊɉɓɇɅɗɊɐɡɒɓɖɗɊɎ. 

ȵɅɖɜɊɗ ɚɅɕɅɏɗɊɕɍɖɗɍɏ 

ɇɓɌɉɘɝɒɠɚ ɐɍɒɍɎ ɔɓ 

əɍɌɍɏɓ-ɈɊɓɑɊɗɕɍɜɊɖɏɍɑ  

ɉɅɒɒɠɑ ɍɐɍ 

ɖɓɔɕɓɗɍɇɐɊɒɍɣ 

ɔɓɖɐɊɉɓɇɅɗɊɐɡɒɓɖɗɊɎ. 
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ȭɑɔɓɕɗ ɖɚɊɑ ɍɌ  

PSS/E, PSCAD, CYME 



̉ͭͦ ͙͘ ͔ͫ͋Ύ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͔ͦͣͨͫ͟͟͡· RTDS? 
10 

ʆʙʰʠʨʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʤʦʜʝʣʝʡ ʢʦʤʧʦʥʝʥʪʦʚ: 

- ʚʦʟʜʫʰʥʳʝ ʠ ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ; 

- ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʜʚʠʛʘʪʝʣʠ ʠ ʛʝʥʝʨʘʪʦʨʳ; 

- ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʠʣʦʚʦʡ 

ʵʣʝʢʪʨʦʥʠʢʠ; 

- ʠʥʚʝʨʪʦʨʳ, ʚʳʧʨʷʤʠʪʝʣʠ, ʢʦʤʧʝʥʩʘʪʦʨʳ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, ʩʠʣʦʚʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ; 

- ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʠ ʩʠʣʦʚʳʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ; 

- ʫʩʪʨʦʡʩʪʚʘ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ; 

- ʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ; 

- ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ; 



̉ͭͦ ͙͘ ͔ͫ͋Ύ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͔ͦͣͨͫ͟͟͡· RTDS? 
11 

ʅʦʚʘʷ ʘʧʧʘʨʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ ʩʠʤʫʣʷʪʦʨʦʚ RTDS 

ʄʦʱʥʳʡ NovaCor ʧʦʩʪʨʦʝʥ ʥʘ ʙʘʟʝ ʥʦʚʝʡʰʝʛʦ 10-ʷʜʝʨʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ IBM POWER8 ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 3,5 ɻɻʮ ʠ 

ʚ 2-3 ʨʘʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʝʝ, ʯʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʢʘʩʩʝʪʘ ʩ ʰʝʩʪʴʶ ʤʦʜʫʣʷʤʠ PB5.  

ʊʦʯʥʳʡ NovaCor ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʪʦʯʥʦʩʪʴ ʩʠʤʫʣʷʮʠʠ ʟʘ 

ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʰʘʛʘ ʨʘʩʯʝʪʘ. 

ʄʘʩʰʪʘʙʠ-

ʨʫʝʤʳʡ 

ʂʦʣʠʯʝʩʪʚʦ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʧʨʠ ʩʠʤʫʣʷʮʠʠ ʷʜʝʨ 

ʧʨʦʮʝʩʩʦʨʘ POWER8 ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ 

ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʣʠʮʝʥʟʠʡ ʥʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʤʦʞʝʪ 

ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 1 ʜʦ 10 ʜʣʷ ʦʜʥʦʛʦ ʙʣʦʢʘ NovaCor . ɼʦ 

60 ʙʣʦʢʦʚ NovaCor ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʦʜʠʥ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʣʘʩʪʝʨ ʠ ʚʳʧʦʣʥʷʪʴ ʩʠʤʫʣʷʮʠʶ ʦʯʝʥʴ 

ʙʦʣʴʰʠʭ ʵʥʝʨʛʦʩʠʩʪʝʤ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.  

ɼʦʩʪʫʧʥʳʡ NovaCor ʫʞʝ, ʥʘʯʠʥʘʷ ʩ ʣʠʮʝʥʟʠʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʷʜʨʘ, ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʦʩʠʩʪʝʤ. 



̉ͭͦ ͙͘ ͔ͫ͋Ύ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͔ͦͣͨͫ͟͟͡· RTDS? 

ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ RTDS 

Ç ʉʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʙʘʟʦʚʳʡ ʧʨʦʮʝʩʩʦʨʥʳʡ 

ʤʦʜʫʣʴ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

Ç ʄʦʜʫʣʠ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʜʠʩʢʨʝʪʥʳʭ ʠ ʘʥʘʣʦʛʦʚʳʭ 

ʩʠʛʥʘʣʦʚ (GTFPI, GTDI, GTDO, GTAI, GTAO) ʜʣʷ 

ʩʦʧʨʷʞʝʥʠʷ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

Ç ʄʦʜʫʣʴ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʩʯʝʪʦʚ ʧʦ ʩʠʛʥʘʣʘʤ ʪʦʯʥʦʛʦ 

ʚʨʝʤʝʥʠ (GTSYNC) ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʪʦʚʳʭ 

ʩʠʛʥʘʣʦʚ ʜʣʷ ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʈɿɸ 

Ç ʄʦʜʫʣʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ ʠ ʜʘʥʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʄʕʂ61850, ʄʕʂ104 ʠ ʤʥ. ʜʨ. 
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̉ͭͦ ͙͘ ͔ͫ͋Ύ ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͔ͦͣͨͫ͟͟͡· RTDS? 
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ȷɎɗɘɋɒɆ ɕɆɖɆɑɑɋɑɢɓɡɛ ɈɡɝɎɗɑɋɓɎɏ 

 ʋʯʘʩʪʢʠ ʩʭʝʤʳ ʠ ʢʦʤʧʦʥʝʥʪʳ 
ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ 
ʤʝʞʜʫ ʷʜʨʘʤʠ Novacor  
 
ʏʝʤ ʙʦʣʴʰʝ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 
ʷʜʝʨ, ʪʝʤ ʙʦʣʝʝ ʢʨʫʧʥʫʶ 
ʤʦʜʝʣʴ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ 
 
ɺʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʷʜʨʘʤʠ ʘ 
ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʠʤʠ ʤʦʜʫʣʷʤʠ 
Novacor ʧʦʟʚʦʣʷʶʪ ʩʪʫʧʝʥʯʘʪʦ 
ʫʚʝʣʠʯʠʚʘʪʴ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 
ʢʦʤʧʣʝʢʩʘ RTDS 

t > Dt 

ʋʧʨʘʚʣʷʶʱʠʝ ʇʂ ʠ 

RTDS ʧʦʜʢʣʶʯʘʶʪʩʷ 

ʯʝʨʝʟ ʣʦʢʘʣʴʥʫʶ 

ʩʝʪʴ Ethernet 
ʉʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʰʠʥʥʦʛʦ 

ʚʨʝʤʝʥʠ 

ʀʩʩʣʝʜʫʝʤʘʷ ʤʦʜʝʣʴ 



ʏʪʦ ʧʦʟʚʦʣʷʶʪ ʜʝʣʘʪʴ ʢʦʤʧʣʝʢʩʳ RTDS? 
14 

üʄʦʜʝʣʠʨʦʚʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ: 

       - ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʠʜʳ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

Vʚʦʟʜʫʰʥʳʝ ʠ ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ; 

Vɻ ʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʠ ʛʝʥʝʨʘʪʦʨʳ; 

Vʩʠʣʦʚʳʝ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ; 

Vʈɿɸ, ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ;   

- ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: 

Vʫʩʪʘʥʦʚʢʠ ʧʨʦʜʦʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ; 

Vʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʩʠʣʦʚʳʝ ʢʦʤʧʣʝʢʩʳ FACTS, HVDC, 

SVC; 

üʌʦʨʤʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʪʦʨʠʯʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. 

üɺʦʩʧʨʠʥʠʤʘʪʴ ʩʠʛʥʘʣʳ ʦʪ ʚʪʦʨʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩ ʫʯʝʪʦʤ ʵʪʠʭ ʩʠʛʥʘʣʦʚ ʠʟʤʝʥʷʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ 

ʤʦʜʝʣʠ, ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ. 



ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʢʦʤʧʣʝʢʩʦʤ RTDS 
15 

ʕʪʘʧ 1. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ 

 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ ʚ ʩʨʝʜʝ RSCAD ʥʘ ʇʂ, ʥʝ ʩʚʷʟʘʥʥʦʤ ʩ 

RTDS. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʇʂ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ 

RTDS 



ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʢʦʤʧʣʝʢʩʦʤ RTDS 
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ʕʪʘʧ 2. ʆʪʣʘʜʢʘ ʤʦʜʝʣʠ 

 

ʆʪʣʘʜʢʘ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʨʘʚʥʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ, ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʨʘʥʝʝ ʧʨʦʚʝʨʝʥʥʳʭ 

ʤʦʜʝʣʷʭ, ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʣʝʛʢʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʠʤʫʣʷʪʦʨʘ ʦʪ ʦʜʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʜʨʫʛʦʤʫ. 



ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʢʦʤʧʣʝʢʩʦʤ RTDS 
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ʕʪʘʧ 3. ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

ʂ ʦʪʣʘʞʝʥʥʦʡ ʤʦʜʝʣʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʠʩʩʣʝʜʫʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʌʦʪʦ ʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ  

ʢʦʤʧʘʥʠʠ NARI (ʂʠʪʘʡ) 
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üʇʨʦʚʝʜʝʥʠʝ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʝʪʷʭ 

ʧʝʨʝʤʝʥʥʦʛʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ.  

ʇʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʞʠʤʦʚ, 

ʩʦʟʜʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʚʷʟʘʥʦ ʩ 

ʦʧʘʩʥʦʩʪʴʶ ʜʣʷ ʞʠʟʥʠ ʣʶʜʝʡ ʠʣʠ ʦʯʝʥʴ ʙʦʣʴʰʠʤʠ 

ʨʘʩʭʦʜʘʤʠ. 

üʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʢʘʩʢʘʜʥʳʭ 

ʘʚʘʨʠʷʭ  

ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʥʝʨʛʦʩʠʩʪʝʤ 

ʠ ʘʥʘʣʠʟ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʨʦʪʝʢʘʥʠʷ ʘʚʘʨʠʡ. 

 

 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 
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üʌʦʨʤʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ PMU 

ʩʪʘʥʜʘʨʪʘ C37.118 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ 

ʚ ʟʘʜʘʥʥʳʭ ʪʦʯʢʘʭ ʤʦʜʝʣʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥ-ʜʘʨʪʦʤ C37.118 ʜʣʷ ʠʤʠʪʘʮʠʠ 

ʫʩʪʨʦʡʩʪʚ ʩʠʥʭʨʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ PMU ʠ ʧʨʦʚʝʨʢʠ 

ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ PDC. 

üʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʠ ʟʘʱʠʪʳ WAMPAC. 

ʉʦʟʜʘʥʠʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʤʦʜʝʣʝʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ 

ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʣʝʢʪʨʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʤʫ-

ʱʝʥʠʡ ʧʦ ʥʝʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʛʣʦʙʘʣʴʥʦʡ 

ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʫʧʨʘʚʣʝʥʠʷ WAMPAC. 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 

0c 1c 2c

3c 4c 7c
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üʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʙʦʪʳ 

ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʝʝ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. 

üʌʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʬʦʨʤʘʪʝ 

COMTRADE ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ 

ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤʘʭ. 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 
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ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 

üʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ 

Vʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ 

ʘʚʪʦʤʘʪʠʢʠ ʢ ʢʠʙʝʨʘʪʘʢʘʤ 
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üʇʨʦʚʝʨʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʪʦʨʠʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ: 

Vʧʨʦʚʝʨʢʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʈɿɸ; 

Vʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ 

ʵʥʝʨʛʦʩʠʩʪʝʤ ʧʨʠ ʨʘʙʦʪʝ ʈɿɸ; 

Vʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʈɿɸ; 

Vʫʪʦʯʥʝʥʠʝ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʫʩʪʘʚʦʢ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʈɿɸ ʩʦ 

ʩʚʦʙʦʜʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʣʦʛʠʢʦʡ. 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 
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üʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ: 

Vʉʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; 

Vʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʚʩʪʘʚʦʢ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

(HVDC); 

Vʪʠʨʠʩʪʦʨʥʳʭ ʩʪʘʪʠʯʝʩʢʠʭ ʢʦʤʧʝʥʩʘʪʦʨʦʚ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ (SVC); 

Vʈʇʅ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ; 

Vʪʠʨʠʩʪʦʨʥʳʭ ʢʦʤʤʫʪʘʪʦʨʦʚ ʫʩʪʨʦʡʩʪʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ (TCSC); 

VSTATCOM; 

üʊʝʩʪʠʨʦʚʘʥʠʝ SCADA ʩʠʩʪʝʤ. 

üʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʚʝʨʢʘ ʥʦʚʳʭ ʩʪʨʘʪʝʛʠʡ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʵʥʝʨʛʝʪʠʢʠ. 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 
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ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 

üʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʛʝʥʝʨʘʪʦʨʘʤʠ: 

Vʨʝʛʫʣʷʪʦʨʳ ʚʦʟʙʫʞʜʝʥʠʷ; 

Vʛʨʫʧʧʦʚʳʝ ʨʝʛʫʣʷʪʦʨʳ ʘʢʪʠʚʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ (ɻʈɸʈʄ). 

üʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ 

ʘʚʪʦʤʘʪʠʢʠ: 

Vʘʚʪʦʤʘʪʠʢʘ ʣʠʢʚʠʜʘʮʠʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʨʝʞʠʤʘ 

(ɸʃɸʈ); 

Vʘʚʪʦʤʘʪʠʢʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʨʫʰʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ (ɸʇʅʋ); 

Vʘʚʪʦʤʘʪʠʢʘ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʚʳʰʝʥʠʷ 

ʯʘʩʪʦʪʳ (ɸʆʇʏ) ʠ ʥʘʧʨʷʞʝʥʠʷ (ɸʆʇʅ). 
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ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 

ʀʩʧʳʪʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʘ ʨʝʛʫʣʷʪʦʨʦʚ 

ʚʦʟʙʫʞʜʝʥʠʷ ʥʘ RTDS 
 

ɸʥʘʣʦʛʦʚʳʝ  

ʚʳʭʦʜʳ ʎɸʇ 

ʀʩʧʳʪʫʝʤʳʡ 

ʨʝʛʫʣʷʪʦʨ  

ʚʦʟʙʫʞʜʝʥʠʷ 

ʋʩʠʣʠʪʝʣʴ 

ʪʦʢʘ ʠ  

ʥʘʧʨʷʞʝʥʠʷ 

G 

ɼʠʩʢʨʝʪʥʳʝ  

ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ 

ʊʦʢ ʜʦ  30 ɸ 

ʅʘʧʨʷʞʝʥʠʝ ʜʦ  250 ɺ 

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʤʘʰʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʇʉ ʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ 
 

I U 
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ʄʦʙʠʣʴʥʳʝ ʩʪʝʥʜʳ ʜʣ ̫ʥʘʩʪʨʦʡʢʠ ɸʈɺ. 

ʉʪʝʥʜʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠ ʥʘʩʪʨʦʡʢʠ 

ʩʣʝʜʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʛʝʥʝʨʘʪʦʨʝ: 

Åʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʛʫʣʷʪʦʨ ʚʦʟʙʫʞʜʝʥʠʷ (ɸʈɺ); 

Åʘʚʪʦʤʘʪʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʛʝʥʝʨʘʪʦʨʥʳʤʠ ʚʳʢʣʶʯʘʪʝʣʷʤʠ; 

Åʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʝʛʘʪʘʤʠ; 

Åʦʩʥʦʚʥʳʝ ʠ ʨʝʟʝʨʚʥʳʝ ʟʘʱʠʪʳ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʙʣʦʢʦʚ,  

ʚʢʣʶʯʘʷ ʟʘʱʠʪʳ ʨʦʪʦʨʘ; 

Åʛʨʫʧʧʦʚʳʝ ɸʈɺ, ʨʝʛʫʣʷʪʦʨʳ ʘʢʪʠʚʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ. 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 

ɸʥʘʣʦʛʦʚʳʝ 

ʚʳʭʦʜʳ ʎɸʇ

ʀʩʧʳʪʫʝʤʳʡ

ʨʝʛʫʣʷʪʦʨ 

ʚʦʟʙʫʞʜʝʥʠʷ

ʋʩʠʣʠʪʝʣʴ

ʪʦʢʘ ʠ 

ʥʘʧʨʷʞʝʥʠʷ

G

ɼʠʩʢʨʝʪʥʳʝ 

ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ

ʊʦʢ ʜʦ 30ɸ

ʅʘʧʨʷʞʝʥʠʝ ʜʦ 250ɺ

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʤʘʰʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ,

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʇʉ ʠɻʥʝʨʛʦʩʠʩʪʝʤʳ

I U
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ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 

ɻʝʥʝʨʘʪʦʨʳ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ 

ʊʦʧʣʠʚʥʳʝ 

ʵʣʝʤʝʥʪʳ 

ɺʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ 

ʊʨʝʭʬʘʟʥʳʡ 

ʯʝʪʳʨʝʭʢʚʘʜʨʘʥʪʥʳʡ 

ʫʩʠʣʠʪʝʣʴ 

ʄʦʜʝʣʴ 

ʵʥʝʨʛʦʩʠʩʪʝʤʳ 

PHIL -  ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩ ʚʢʣʶʯʝʥʠʝʤ  

ʩʠʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʮʝʧʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʕʣʝʢʪʨʦʥʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ 
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ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 

ü ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʩʠʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (Power 

hardware in the loop - PHIL).  

Åʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʢʣʶʯʝʥʥʦʡ ʢ 

ʜʝʡʩʪʚʫʶʱʝʡ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʝ; 

Åʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʛʨʫʟʢʠ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ 
ʛʝʥʝʨʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ; 

Åʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʝʥʝʨʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 
ʪʘʢʠʭ ʢʘʢ,  ʩʠʥʭʨʦʥʥʳʝ ʛʝʥʝʨʘʪʦʨʳ, 

ʚʝʪʨʦʫʩʪʘʥʦʚʢʠ, ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʠ ʧʨ. 

Åʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 
HVDC ʠ FACTS ʠ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʤ ʚʳʩʦʢʦʚʦʣʴʪʥʳʤ 

ʩʠʣʦʚʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤ (MMC). 

 



29 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 

ü ʄʦʜʝʣʠʨʦʚʘʥʠʝ  ʩʠʣʦʚʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʠ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ÅHVDC ï ʢʣʘʩʩʠʯʝʩʢʠʝ ʚʩʪʘʚʢʠ ʠ ʣʠʥʠʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; 

ÅHVDC VSC ï ʤʥʦʛʦʢʦʥʮʝʚʳʝ ʣʠʥʠʠ  ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʦʢʘ; 

ÅFACTS ï ʛʠʙʢʠʝ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ; 

ÅSTATCOM, SVC ï ʩʠʩʪʝʤʳ ʩʪʘʪʠʯʝʩʢʠʭ 

ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ. 

ʉʠʤʫʣʷʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩ çʤʘʣʳʤè ʰʘʛʦʤ 

ʨʘʩʯʝʪʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ 

ʢʦʤʤʫʪʘʮʠʠ.  
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üɺʳʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ 

ʨʝʞʠʤʦʚ ʩʝʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ 

ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. 

üʈʘʟʨʘʙʦʪʢʘ ʠ ʘʢʪʫʘʣʠʟʘʮʠʷ 

ʨʘʩʯʸʪʥʳʭ ʤʦʜʝʣʝʡ. 

üʈʘʟʙʦʨ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ 

ʧʨʠ ʩʣʦʞʥʳʭ ʘʚʘʨʠʷʭ. 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

çʫʤʥʳʭ ʩʝʪʝʡè Smart Grid ʠ ʩʝʪʝʡ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʛʝʥʝʨʘʮʠʝʡ. 
 

Çɺʳʩʦʢʦʫʨʦʚʥʝʚʳʝ ʧʨʦʪʦʢʦʣʳ 
Åʄʕʂ 61850 

Åʄʕʂ 60870-5-104 

ÅDNP 

ÅIEEE C37.118 

 

Çɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ  

ʵʥʝʨʛʠʠ 
Åɺʝʪʨʦʫʩʪʘʥʦʚʢʠ 

Åʉʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ 

Åʊʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

Åʉʠʣʦʚʳʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 

Çʋʧʨʘʚʣʝʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ çʫʤʥʳʭ ʩʝʪʷʭè. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

üʃʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʢʫʨʩʦʚʳʝ ʠ 

ʜʠʧʣʦʤʥʳʝ ʧʨʦʝʢʪʳ ʩʪʫʜʝʥʪʦʚ ɺʋɿʦʚ 

üʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ: 

V ʆʙʫʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

(ʧʝʨʩʦʥʘʣʘ ʩʣʫʞʙ ʈɿɸ, ɸʉʋ, ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ SCADA-ʩʠʩʪʝʤʘʤʠ ʠ 

ʪʝʣʝʤʝʭʘʥʠʢʦʡ); 

V  ʆʙʫʯʝʥʠʝ ʠ ʪʨʝʥʠʥʛ ʦʧʝʨʘʪʦʨʦʚ (ʜʠʩʧʝʪʯʝʨʦʚ, 

ʜʝʞʫʨʥʳʭ) ʮʝʥʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʘʤʠ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ ʠ ʩʝʪʝʡ; 

V ʀʟʫʯʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʇʨʠʤʝʥʝʥʠʝ RTDS ʜʝʣʘʝʪ ʫʯʝʙʥʳʝ ʟʘʥʷʪʠʷ ʙʦʣʝʝ 

ʥʘʛʣʷʜʥʳʤʠ, ʫʩʠʣʠʚʘʝʪ ʚ ʥʠʭ ʵʤʦʮʠʦʥʘʣʴʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ. ɿʘ ʩʯʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʨʝʰʝʥʠʡ 

ʢʦʤʧʣʝʢʩ RTDS ʧʦʟʚʦʣʷʝʪ ʟʘʤʝʥʠʪʴ ʮʝʣʳʡ ʨʷʜ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʨʝʥʘʞʝʨʦʚ. 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 
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üʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʩʫʜʦʚʦʡ ʠ ʢʦʨʘʙʝʣʴʥʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ: 

Vʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

Vʧʨʦʚʝʨʢʘ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 
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üʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʪʝʡ ɾɼ ʪʨʘʥʩʧʦʨʪʘ: 

Vʉʭʝʤʳ ʧʠʪʘʥʠʷ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ ʉʢʦʪʘ; 

Vʉʭʝʤʳ ʧʠʪʘʥʠʷ ʩ ʦʪʢʨʳʪʳʤ (ʥʝʧʦʣʥʳʤ) 

ʪʨʝʫʛʦʣʴʥʠʢʦʤ; 

Vʌʠʜʝʨʳ ʠ ʠʭ ʟʘʱʠʪʳ; 

Vʉʝʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; 

Vɺʳʧʨʷʤʠʪʝʣʴʥʳʝ ʠ ʪʷʛʦʚʳʝ ʧʦʜʩʪʘʥʮʠʠ. 

üʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʷʛʦʚʦʛʦ ʧʨʠʚʦʜʘ: 

Vɸʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʠ ʠʥʚʝʨʪʠʨʫʶʱʠʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ; 

Vɼʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʨʝʛʫʣʷʪʦʨ 

ʚʦʟʙʫʞʜʝʥʠʷ. 

üʄʦʜʝʣʠʨʦʚʘʥʠʝ ʘʚʪʦʥʦʤʥʦʛʦ ʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩʦʩʪʘʚʘ 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 
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üɸʪʪʝʩʪʘʮʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

Vɺʦʟʤʦʞʥʦʩʪʴ ʩʠʤʫʣʷʮʠʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʨʝʞʠʤʦʚ. 

Vʆʙʲʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʘʪʪʝʩʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

Vʉʦʢʨʘʱʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʘʪʪʝʩʪʘʮʠʠ ʠ ʟʘʪʨʘʪ 

ʥʘ ʝʝ ʧʨʦʚʝʜʝʥʠʝ. 

Vʋ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʠʪʴ ʝʛʦ ʟʘʨʘʥʝʝ. 

ɺʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ RTDS 

ʉʪʘʥʜʘʨʪ ʆɸʆ çʌʉʂ ɽʕʉè ʉʊʆ 56947007- 33.040.20.123-2012 

çɸʪʪʝʩʪʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ 

ʘʚʪʦʤʘʪʠʢʠ (ʇɸ)è ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ RTDS ʧʨʠ 

ʘʪʪʝʩʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉ 2012 ʅʊʎ ʌʉʂ ɽʕʉ ʠʩʧʦʣʴʟʫʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʩʠʤʫʣʷʪʦʨ RTDS 

ʧʨʠ ʘʪʪʝʩʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 



üʋʜʦʙʥʳʡ ʠ ʥʘʛʣʷʜʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʝʜʘʢʪʦʨʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʩʯʝʪʥʦʡ 

ʤʦʜʝʣʠ; 

 

üʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ 

ʚʠʨʪʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠ 

ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʨʝʜʩʪʚ ʈɿɸ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʣʝʢʩʦʚ RTDS 
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ü ɻʠʙʢʘʷ ʠ ʦʧʝʨʘʪʠʚʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʞʠʤʦʚ; 

 

ü ʩʚʷʟʴ ʩ ʧʨʦʚʝʨʷʝʤʳʤ ʚʪʦʨʠʯʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʦ ʧʨʦʪʦʢʦʣʘʤ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ (ʄʕʂ 61850, 

DNP3). 
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ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʤʧʣʝʢʩʦʚ RTDS 



ü ɺʩʝʩʪʦʨʦʥʥʠʝ ʠʩʧʳʪʘʥʠʷ ʨʝʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʚ ʫʩʣʦʚʠʷʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʵʣʝʢʪʨʠʯʝʩʢʠ ʙʣʠʟʢʠʭ ʢ 

ʪʝʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʨʝʘʣʴʥʳʭ 

ʵʥʝʨʛʦʩʠʩʪʝʤʘʭ; 

ü ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ FACTS, HVDC, SVC ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʩʠʩʪʝʤ, ʚ 

ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ; 

ü ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʪʣʘʜʢʠ ʘʣʛʦʨʠʪʤʦʚ 

ʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚ ʫʧʨʘʚʣʝʥʠʷ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ 

ʟʘʱʠʪʳ; 

ü ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʤʦʜʝʣʝʡ ʩʝʪʝʡ; 

ü ʢʘʩʩʝʪʥʦ-ʤʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʘʧʧʘʨʘʪʥʫʶ ʯʘʩʪʴ RTDS ʠ 

ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʤʦʜʫʣʠ; 

ü ʧʦʩʪʦʷʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʢʦʤʧʣʝʢʩʦʚ RTDS 
38 



ü ʚʳʩʦʢʘʷ ʘʧʨʦʙʠʨʦʚʘʥʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʨʝʰʝʥʠʡ, ʙʦʣʴʰʦʡ ʨʝʬʝʨʝʥʩ-ʣʠʩʪ; 

ü ʦʯʝʥʴ ʦʙʰʠʨʥʘʷ ʠ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʝʤʘʷ 

ʙʠʙʣʠʦʪʝʢʘ ʧʨʦʛʨʘʤʤ ʵʣʝʤʝʥʪʦʚ ʩʝʪʠ; 

ü ʣʝʛʢʦʩʪʴ, ʧʨʦʩʪʦʪʘ ʠ ʫʜʦʙʩʪʚʦ ʨʘʙʦʪʳ ʩ 

ʢʦʤʧʣʝʢʩʦʤ; 

ü ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʥʦʚʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ 

RTDS ʩ ʢʦʤʧʣʝʢʩʘʤʠ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ; 

ü ʧʦʩʪʦʷʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ; 

ü ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʰʝʥʠʡ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ 

ʢʨʫʛʘ ʟʘʜʘʯ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʢʦʤʧʣʝʢʩʦʚ RTDS 
39 



ʅʘʣʠʯʠʝ RTDS ʧʦʚʳʰʘʝʪ ʤʘʨʢʝʪʠʥʛʦʚʫʶ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ: 

ü ʨʘʩʰʠʨʷʝʪ ʢʨʫʛ ʟʘʜʘʯ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʝʪ 

ʨʝʰʠʪʴ; 

ü ʧʦʚʳʰʘʝʪ ʠʤʠʜʞ ʧʨʝʜʧʨʠʷʪʠʷ ʫ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʟʘʢʘʟʯʠʢʦʚ ʠ ʧʘʨʪʥʝʨʦʚ; 

ü ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʣʫʙʦʢʦʤ ʥʘʫʯʥʦʤ ʧʦʜʭʦʜʝ ʧʨʠ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʠ ʠʩʧʳʪʘʥʠʠ ʧʨʦʜʫʢʮʠʠ. 

 

ɼʦʩʪʦʠʥʩʪʚʘ ʢʦʤʧʣʝʢʩʦʚ RTDS 
40 



ü ʇʨʦʩʪʦʪʘ ʧʝʨʝʥʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʤʦʜʝʣʝʡ 

ʠʟ Matlab/Simulink ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʬʘʡʣ 

ʥʘ ʷʟʳʢʝ ʉ. 

ü ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ S-ʤʦʜʝʣʠ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʰʘʛʦʤ 

ʨʘʩʯʝʪʘ. 

 

 

 

 

 

ʇʦʜʨʦʙʥʦʩʪʠ ʚ ʜʦʢʫʤʝʥʪʝ:  

çSimulink to RSCAD Conversion. An Introductory Tutorialè 

ʇʝʨʝʥʦʩ ʤʦʜʝʣʝʡ Matlab/Simulink ʥʘ ʢʦʤʧʣʝʢʩ 

RTDS 
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RSCAD/Runtime 
Simulink 
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ɺʘʣʠʜʘʮʠʷ 

ÅȷɖɆɈɓɋɓɎɋ ɖɋɍəɑɢɘɆɘɔɈ, ɕɔɑəɝɋɓɓɡɛ ɓɆ RTDS  ɗ 
ɖɋɍəɑɢɘɆɘɆɒɎ ɗɘɔɖɔɓɓɎɛ ɎɗɘɔɝɓɎɐɔɈ 
 
Ç ʇʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ PSCAD, EMTP, ATP ʠ ʧʨ. 

Ç ʇʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ PSS/E, Y-Method, 

Netomac, BPA. 

Ç ʇʨʦʛʨʘʤʤʳ ʨʘʩʯʝʪʘ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ 

ʨʝʞʠʤʘ PSS/E, Netomac, BPA. 

Ç ʈʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʢʦʥʪʨʦʣʴʥʳʝ 

ʧʨʠʤʝʨʳ CIGRE ʠ IEEE.  

Ç ʀʟʤʝʨʝʥʠʷ ʚ ʨʝʘʣʴʥʳʭ ʵʥʝʨʛʦʩʠʩʪʝʤʘʭ. 



ʇʨʠʤʝʥʝʥʠʝ ʫʩʠʣʠʪʝʣʝʡ PONOVO ʜʣʷ ʢʦʤʧʣʝʢʩʘ RTDS 

ʆʩʦʙʝʥʥʦʩʪʠ ʫʩʠʣʠʪʝʣʝʡ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʢʦʤʧʘʥʠʠ çPONOVOè 

Å 2 ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠʩʧʦʣʥʝʥʠʷ: ʚʩʪʨʘʠʚʘʝʤʳʡ ʚ ʰʢʘʬ 19ôô ʠ ʧʝʨʝʥʦʩʥʦʡ 

Å 3 ʠʩʧʦʣʥʝʥʠʷ ʫʩʠʣʠʪʝʣʝʡ ʪʦʢʘ ʩ ʚʳʭʦʜʥʳʤ ʪʦʢʦʤ ʜʦ: 30ɸ, 60ɸ ʠ 200ɸ  

Å 2 ʠʩʧʦʣʥʝʥʠʷ ʫʩʠʣʠʪʝʣʝʡ ʥʘʧʨʷʞʝʥʠʷ ʩ ʚʳʭʦʜʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ: 120ɺ ʠ 250ɺ 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʩʪʨʘʠʚʘʝʤʳʭ ʫʩʠʣʠʪʝʣʝʡ 

Å ɺʳʩʦʢʘʷ ʜʣʠʪʝʣʴʥʘʷ ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʢʘʥʘʣʦʚ ʪʦʢʘ: ʜʦ 3600ɺɸ ʧʦ ʢʘʞʜʦʡ ʬʘʟʝ (ʧʨʠ 200ɸ) 

Å ʇʠʪʘʥʠʝ ʦʪ ʪʨʝʭʬʘʟʥʦʡ ʩʝʪʠ 380ɺ ʠ ʨʘʚʥʦʤʝʨʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʠʪʘʶʱʫʶ ʩʝʪʴ 

Å ʄʥʦʛʦʢʘʥʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ʠʥʜʠʢʘʪʦʨ ʚʳʭʦʜʥʳʭ ʚʝʣʠʯʠʥ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ 

Å ʇʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʚʨʝʤʷʪʦʢʦʚʘʷ ʟʘʱʠʪʘ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʦʰʠʙʦʢ ʦʧʝʨʘʪʦʨʘ 
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RTDS 

ʂʦʤʧʣʝʢʩ RTDS 

ɺʩʪʨʘʠʚʘʝʤʳʝ ʠ ʧʝʨʝʥʦʩʥʳʝ 

ʫʩʠʣʠʪʝʣʠ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ 
ɺʪʦʨʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʈɿʠɸ ʠ ɸʉʋʊʇ 

ʅʠʟʢʦʚʦʣʴʪʥʳʝ 

ʘʥʘʣʦʛʦʚʳʝ 

ʩʠʛʥʘʣʳ  

ɺʪʦʨʠʯʥʳʝ ʮʝʧʠ 

ʢʘʥʘʣʦʚ ʪʦʢʘ 

ɺʪʦʨʠʯʥʳʝ ʮʝʧʠ 

ʢʘʥʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ 

ʅʠʟʢʦʚʦʣʴʪʥʳʝ ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ 

ɼʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ 

ʥʘʧʨʷʞʝʥʠʝʤ 220ɺ 

ʀʟʤʝʨʷʝʤʳʝ ʘʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ 
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RTDS 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʝ 

ʉʐɸ, 
ʚ ʪʦʤ ʯʠʩʣʝ: 

-ABB USA 

-American Electric Power 

-American Superconductor 

-Pacific Gas & Electric 

-PPL  

-Quanta Technology 

-Schweitzer Engineering 

ʈʦʩʩʠʷ 

ʂʠʪʘʡ , 
ʚ ʪʦʤ ʯʠʩʣʝ: 

- NR 

- CSG Technology 

Research Center 

- East China EPRI 

- North China Electric 

Power University 

ɹʨʘʟʠʣʠʷ  

ʂʘʥʘʜʘ, 
ʚ ʪʦʤ ʯʠʩʣʝ: 

-Manitoba Hydro 

-University of Manitoba 

ɻʝʨʤʘʥʠʷ , 
ʚ ʪʦʤ ʯʠʩʣʝ: 

-Siemens AG 

-Siemens EA 

-Siemens Mobility 

ʀʩʧʘʥʠʷ  

ʀʥʜʠʷ 

ʗʧʦʥʠʷ , 

 ʚ ʪʦʤ ʯʠʩʣʝ: 

-FUJI Electric Co. 

- Hitachi Kokobu Works & 

Hitachi Research 

-Toshiba Corporation 

ʖɸʈ  

ʖʞʥʘʷ ʂʦʨʝʷ, 

 ʚ ʪʦʤ ʯʠʩʣʝ: 

-Korea Electric Power 

Corporation 

ʀʪʘʣʠʷ  

ʐʚʝʮʠʷ : 
ABB AB - Automation Technologies 

ABB AB - Power Systems FACTS 

ABB AB - Power Systems HVDC 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ  

ʂʦʤʧʘʥʠʷ RTDS Technologies ʟʘ ʙʦʣʝʝ ʯʝʤ 25 ʣʝʪʥʶʶ ʠʩʪʦʨʠʶ ʦʩʫʱʝʩʪʚʠʣʘ 

ʧʦʩʪʘʚʢʫ ʙʦʣʝʝ ʯʝʤ 1910 ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ RTDS 

ʜʣʷ 416 ʦʨʛʘʥʠʟʘʮʠʡ ʚ 50 ʩʪʨʘʥ. 

(ʇʦ ʩʚʝʜʝʥʠʷʤ ʟʘ ʤʘʨʪ 2020 ʛ.) 

ɸʚʩʪʨʘʣʠʷ  ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ 

ʂʘʟʘʭʩʪʘʥ 
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ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ RTDS ʧʦ ʩʪʨʘʥʘʤ 

Ѕ ˿ͭͪ͊ͤ͊  
˻͎͙ͪ͊ͤ͊͘ͼ͙͚  

ό͙͘ ͙ͤͻ ͍͍ͯͦ͘ύ 

ˤ·;͙͙͔ͫͭ͡͡Έͤ·ͻ ͍ͯͦ͘͡ 

ͪ͊ͤ͘·ͻ ͙͍ͭͨͦ 

1 ˴͙͚ͭ͊ 100 (35) 542 

2 ˿̊ s 71 (34) 307 

3 ̑͗ͤ͊Ύ ˴͔ͦͪΎ 34 (13) 107 

4 ͙̒ͨͦͤΎ 27 (3) 110 

5 ˮ͙ͤ͒Ύ 18 (12) 86 

6 ˴͊ͤ͊͒͊ 17 (9) 76 

7 ˣ͙͙ͪ͊͘͡Ύ 17 (8) 61 

8 ˥͔͙ͪͣ͊ͤΎ 14 (7) 117 

9 ˾͙ͦͫͫΎ 13 (6) 25 

10 ˤ͔͙͙͙ͦ͋ͪͭ͊ͤ͟͡Ύ 11 (6) 110 

11 ˢ͍͙ͫͭͪ͊͡Ύ 10 (6) 33 

12 ˮ͙ͭ͊͡Ύ 9 (4) 19 

13 ˮ͙ͫͨ͊ͤΎ 7 (2) 14 

14 ̑ˢ ˾ 6 (5) 21 

ʇʦ ʜʘʥʥʳʤ ʥʘ ʥʘʯʘʣʦ 2020 ʛ. 
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ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʤʫʣʷʪʦʨʦʚ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

Ѕ 
˥ͪͯͨͨ· ͙͚ͦͣͨ͊ͤ͟  
όͫ ͺ͙͙͙͊͊ͣ͡͡ύ 

ˤ͔͎ͫͦ ͍·;͙͙ͫͭ͡Φ 
͍ͯͦ͘͡ 

ό͙͘ ͤ ͙ͻ Novacor ) 
˽͙͔ͪͣ;͙͊ͤΎ 

1 97 (7) 

2       NARI ό˴͙͚ͭ͊ύ  92 (52) 
˿͊ͣ·͚ ͪͯͨͤ͟·͚ ͔͙͙͒ͤ;ͤ·͚ 
͙ͫͣͯ͡Ύͭͦͪ ͙͘ пл Novacor  

3 92 (6) 

4             CEPRI (˴ ͙͚ͭ͊) 87 (14) 

5   CSG (˴ ͙͚ͭ͊) 82 (23) 

6                        68 (3) 

7                           SEC (˿ ͍͊ͯ͒ͦͫ͊͟Ύ ˢ͍͙ͪ͊Ύ) 51 

8         SEL (˿ ̊)s 50 (13)   

9 
  KEPCO (KEPRI)                
  (̑͗ͤ͊Ύ ˴͔ͦͪΎύ 

45 (2)   

10  PGCI όˮ͙ͤ͒Ύύ 37 (8)   



47 

ʈʝʬʝʨʝʥʩ-ʣʠʩʪ RTDS ʧʦ ʈʦʩʩʠʠ (ʧʦ ʜʘʥʥʳʤ ʥʘ ʘʧʨʝʣʴ 2020 ʛ.) 

ʇʨʝʜʧʨʠʷʪʠʷ, ʠʤʝʶʱʠʝ ʩʠʤʫʣʷʪʦʨ 

RTDS 

ɻʦʜ ʇʨʠʤʝʯʘʥʠʝ 

1 ʆɸʆ çɺʅʀʀʈè, ʛ. ʏʝʙʦʢʩʘʨʳ 2008,17 1 ʵʪʘʧ  ʤʦʜʝʨʥʠʟʘʮʠʠ 

2 ʅʇʇ çʕʂʈɸè, ʛ. ʏʝʙʦʢʩʘʨʳ 2009-15 2 ʵʪʘʧʘ  ʨʘʩʰʠʨʝʥʠʷ 

3 ʅʀʋ çʄʕʀè, ʛ. ʄʦʩʢʚʘ 2011-19 4 ʵʪʘʧʘ ʨʘʩʰʠʨʝʥʠʷ 

4 ʆɸʆ çʅʊʎ ʌʉʂ ɽʕʉè, ʛ. ʄʦʩʢʚʘ 2012 

5 ʆɸʆ çʅʊʎ ɽʕʉè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 2012-19 3 ʵʪʘʧʘ ʨʘʩʰʠʨʝʥʠʷ 

6 ʊʇʋ, ʛ. ʊʦʤʩʢ 2013-14 1 ʵʪʘʧ  ʨʘʩʰʠʨʝʥʠʷ 

7 ʂʅʀʊʋ çʂɸʀè, ʛ. ʂʘʟʘʥʴ 2013 

8 ɻʂ çʊɽʂʆʅè, ʛ. ʄʦʩʢʚʘ 2014 

9 ɿɸʆ çʈʂʉʉè, ʛ. ʄʦʩʢʚʘ 2017 

10 ʀɻʕʋ, ʛ. ʀʚʘʥʦʚʦ  2017,19 1 ʵʪʘʧ  ʨʘʩʰʠʨʝʥʠʷ 

11 ʂɻʕʋ, ʛ. ʂʘʟʘʥʴ 2017,18 1 ʵʪʘʧ  ʨʘʩʰʠʨʝʥʠʷ 

12 ʄʌʊʀ, ʛ. ɼʦʣʛʦʧʨʫʜʥʳʡ 2018 

13 ʅɻʊʋ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 2018 
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ʆʪʟʳʚʳ ʨʦʩʩʠʡʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

éʇɸʂ RTDS ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʟʚʦʣʷʶʱʠʤ 

ʧʨʦʚʦʜʠʪʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʤ ʫʨʦʚʥʝ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʥʦ ʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʈɿɸ. 

 ʇʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʅʀʋ çʄʕʀè, ʜ.ʪ.ʥ.  ɺ.ʂ. ɼʨʘʛʫʥʦʚ 
 

éʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ çRTDSè ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʧʳʪʘʥʠʷ ʚʳʧʫʩʢʘʝʤʳʭ 

ʫʩʪʨʦʡʩʪʚ ʚ ʨʝʞʠʤʘʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʳʤ, ʩ 

ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʘʣʛʦʨʠʪʤʘʭ ʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

 ɼʠʨʝʢʪʦʨ ʧʦ ʨʘʟʚʠʪʠʶ ʆʆʆ ʅʇʇ "ʕʂʈɸ" ɺ.ɸ. ʅʘʫʤʦʚ 

 

é ʧʦʜʜʝʨʞʢʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʠʣʘʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ɿɸʆ 

çʕʥʃɸɹè ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ çRTDS Technologiesè, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʨʨʝʢʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʇɸʂ RTDS. 

ɿʘʤʝʩʪʠʪʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʆɸʆ çʅʊʎ ɽʕʉè  

ɸ.ʉ. ɻʝʨʘʩʠʤʦʚ. 


