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PSCAD ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʤ, ʪʦʯʥʳʤ ʠ 

ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣ ̫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʘʙʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤ ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʨʠ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʘʥʘʣʠʟʝ ʠ ʦʧʪʠʤʠʟʘʮʠʠ. 

PSCAD ʩ ʤʦʜʫʣʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ EMTDCÊ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʡ 

ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʙʦʛʘʪʫʶ ʙʠʙʣʠʦʪʝʢʫ 

ʢʦʤʧʦʥʝʥʪʦʚ ʜʣ ̫ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ 

ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉ 1993 ʛʦʜʘ PSCAD ʫʩʪʘʥʦʚʣʝʥ ʙʦʣʝʝ ʯʝʤ ʥʘ 

42000 ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʙʦʣʝʝ ʯʝʤ 1600 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʟ ʙʦʣʝʝ ʯʝʤ 88 ʩʪʨʘʥ. 

 



375 ʄɺʪ 

1850 ʄɺʪ ʚ ʉʐɸ 

200 ʄɺʪ 

Limestone 

Long Spruce 

Kettle 

Jenpeg 

Selkirk 

Brandon 

Grand Rapids 

Laurie River 

Kelsey 

ʂʦʤʧʘʥʠʷ Manitoba Hydro 

International ʠʩʧʦʣʴʟʫʝʪ ɻʕʉ ʥʘ 

ʩʝʚʝʨʝ ʰʪʘʪʘ ʠ ʧʝʨʝʜʘʝʪ ʕʕ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʥʘ ʶʛʝ ʚ ʦʩʥʦʚʥʦʤ ʧʦ 

ʣʠʥʠʷʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ HVDC  

(1400 ʢʤ, 5500 ʄɺʪ). 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʵʪʠʭ ʣʠʥʠʡ ʚ 70-ʭ 

ʛʦʜʘʭ ʧʦʙʫʜʠʣʦ ʢ ʩʦʟʜʘʥʠʶ 

ʩʠʤʫʣʷʪʦʨʦʚ PSCAD ʠ RTDS. 

ʉʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʄʘʥʠʪʦʙʘ, ʂʘʥʘʜʘ 
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5 ɺʨʝʤʝʥʥʘʷ ʰʢʘʣʘ ʧʨʦʮʝʩʩʦʚ ʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ 

10-7 10-5 10-3 10-1 101 103 105 ,c 

ʋʜʘʨʳ ʤʦʣʥʠʡ 

ʇʝʨʝʢʣʶʯʝʥʠʷ 

ʇʦʜʩʠʥʭʨʦʥʥʳʡ ʨʝʟʦʥʘʥʩ 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ɼʣʠʪʝʣʴʥʳʝ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ 

ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʝʪʦʢʘʤʠ 

ʉʫʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

HVDC, FACTS ʠ ʧʨ. 

ʋʧʨʘʚʣʝʥʠʝ ʛʝʥʝʨʘʪʦʨʦʤ 

ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ 

ʋʧʨʘʚʣʝʥʠʝ ʪʫʨʙʠʥʦʡ 

ʏʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ɼʝʡʩʪʚʠʷ ʦʧʝʨʘʪʦʨʘ 

1 ʧʝʨʠʦʜ 1 ʩ 1 ʤʠʥ 1 ʯʘʩ 

1 ʜʝʥʴ 

ʀʤʧʫʣʴʩʥʳʡ ʧʝʨʝʭʦʜʥ. ʧʨʦʮʝʩʩ 

ʂʦʣʝʙʘʪʝʣʴʥʳʝ ʧʝʨʝʭʦʜʥ. ʧʨʦʮʝʩʩ 

ʂʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ɼʣʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ɼʠʩʙʘʣʘʥʩ, ʛʘʨʤʦʥʠʢʠ, ʠʥʪʝʨʛʘʨʤʦʥʠʢʠ, ʰʫʤʳ 

ʂʦʣʝʙʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

ʂʦʣʝʙʘʥʠʷ 

ʯʘʩʪʦʪʳ 

ʋʧʨʘʚʣʝʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ɺʦʟʤʫʱʘʶʱʠʝ ʩʦʙʳʪʠʷ ʠ ʷʚʣʝʥʠʷ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ PSCAD/EMDTC (EMT) 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ çʨʝʞʠʤʥʳʭè ʧʨʦʛʨʘʤʤʘʭ (RMS) 
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ɺʳʙʦʨ ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
(RMS) 

çʈʝʞʠʤʥʳʝè ʧʨʦʛʨʘʤʤʳ 

ʨʘʩʯʝʪʘ ʩʪʘʪʠʯʝʩʢʦʡ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

Å ɼʝʡʩʪʚʠʪʝʣʴʥʳ ʜʣʷ 

ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ ʠ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ 

Å ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ (ʧʨʠʙʣʠʞʝʥʥʳʝ 

ʧʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ) 

Å ʇʦʜʭʦʜʠʪ ʜʣʷ ʙʦʣʴʰʠʭ 

ʩʠʩʪʝʤ, ʢʦʛʜʘ ʧʝʨʝʭʦʜʥʳʝ 

ʧʨʦʮʝʩʩʳ ʥʝ ʚʟʘʠʤʦʩʚʷʟʘʥʳ 

Å ʆʩʥʦʚʘʥʳ ʥʘ ʚʝʢʪʦʨʥʳʭ 

ʚʳʯʠʩʣʝʥʠʷʭ 

 

(EMT) 

ʇʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ PSCAD/EMTDC 

Åɼʝʡʩʪʚʠʪʝʣʴʥʘ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʯʘʩʪʦʪ 

Åʇʦʜʨʦʙʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʦʯʥʳʝ ʧʝʨʝʜʘʪʦʯʥʳʝ 

ʬʫʥʢʮʠʠ 

Åʀʩʩʣʝʜʦʚʘʥʠʝ ʛʘʨʤʦʥʠʢ 

Åʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʝʨʝʭʦʜʥʳʭ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʡ, ʫʜʘʨʦʚ ʤʦʣʥʠʠ, ʧʨ. 

Åʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʤʘʰʠʥ 

Åʆʩʥʦʚʘʥʘ ʥʘ ʨʝʰʝʥʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʦ 

ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ 
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ɸʣʛʦʨʠʪʤ ɻ.ɼʦʤʤʝʣʷ  
ʅʘ ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʪʨʘʧʝʮʠʠ  

ʨʝʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʩʦʯʝʪʘʥʠʝ 

ʨʝʟʠʩʪʦʨʘ ʠ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ. 

 

ɺʨʝʤʷ ʰʘʛʘ ʨʘʩʯʝʪʘ 

(ʤʠʢʨʦʩʝʢʫʥʜʳ) 

çʍʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʪʦʢè ʩ 

ʧʨʝʜʳʜʫʱʝʛʦ ʰʘʛʘ ʨʘʩʯʝʪʘ 
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ɸʣʛʦʨʠʪʤ ɼʦʤʤʝʣʷ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ 

ʚʳʯʠʩʣʝʥʠʷ ʚʤʝʩʪʦ ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. 
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ɺʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 
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ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʛʣʷʜʥʦ. ʆʥʘ 

ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʢʘʢ ʧʨʠʚʳʯʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʚʦʡʩʪʚʘ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʜʝʣʠ ʟʘʜʘʶʪʩʷ ʚ ʚʠʜʝ 

ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ. ʄʦʜʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʢʩʪʦʚʳʡ 

ʢʦʜ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ Fortran. 



ɹʠʙʣʠʦʪʝʢʘ ʢʦʤʧʦʥʝʥʪʦʚ 
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ʉʦʜʝʨʞʠʪ ʦʢʦʣʦ 300 ʢʦʤʧʦʥʝʥʪʦʚ: 

Åʇʘʩʩʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

Åʀʩʪʦʯʥʠʢʠ 

Åɺʳʢʣʶʯʘʪʝʣʠ 

Åʉʠʣʦʚʘʷ ʵʣʝʢʪʨʦʥʠʢʘ 

Åʊʨʘʥʩʬʦʨʤʘʪʦʨʳ ʠ ʤʘʰʠʥʳ 

Åʉʦʟʜʘʥʠʷ ɺʃ ʠ ʂʃ ʧʦ ʧʘʨʘʤʝʪʨʘʤ 

Åʀʟʤʝʨʠʪʝʣʠ 

Åʌʫʥʢʮʠʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ 

Åʕʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ ʜʘʥʥʳʭ 

Åʄʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʣʦʛʠʯʝʩʢʠʝ, 

ʧʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ 

Åʌʠʣʴʪʨʳ ʠ ʧʨ. 

ʂʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʠʤʝʝʪ 

ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʚʦ ʚʩʪʨʦʝʥʥʦʡ  

ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʝ 



ʂʦʤʧʦʥʝʥʪʳ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ 
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Åɺʳʧʨʷʤʠʪʝʣʠ ʠ 

ʠʥʚʝʨʪʦʨʳ 

Åʊʠʨʠʩʪʦʨʳ, ʪʨʘʥʟʠʩʪʦʨʳ, 

ʜʠʦʜʳ, ʚʘʨʠʩʪʦʨʳ 

Åʋʧʨʘʚʣʝʥʠʝ 

ʪʨʘʥʟʠʩʪʦʨʘʤʠ ʠ 

ʪʠʨʠʩʪʦʨʘʤʠ 

Åʋʧʨʘʚʣʝʥʠʝ 

ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ ʠ 

ʪʠʨʠʩʪʦʨʘʤʠ 

ʢʦʤʧʝʥʩʘʪʦʨʦʚ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ 

Åʌʘʟʦʚʳʝ ʨʝʛʫʣʷʪʦʨʳ 

Åɺʩʪʘʚʢʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 



ʇʘʩʩʠʚʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ  
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ʄʦʜʝʣʠ: 

Åʂʦʥʜʝʥʩʘʪʦʨʳ, 

ʨʝʟʠʩʪʦʨʳ, 

ʨʝʘʢʪʦʨʳ 

(ʚʢʣʶʯʘʷ 

ʚʘʨʴʠʨʫʝʤʳʝ) 

Å RLC ʬʠʣʴʪʨʳ 

Åʌʠʢʩʠʨʦʚʘʥʥʳʝ 

ʥʘʛʨʫʟʢʠ 

Åʉʦʝʜʠʥʠʪʝʣʠ, 

ʧʨʦʚʦʜʘ, ʰʠʥʳ 

Åʈʘʟʨʷʜʥʠʢʠ; 

Åʈʝʘʢʪʦʨʳ ʩ 

ʥʘʩʳʱʝʥʠʝʤ 

Åɺʘʨʠʩʪʦʨʳ 



ʂʦʤʧʦʥʝʥʪʳ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ 
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ɺʦʟʜʫʰʥʳʝ ʣʠʥʠʠ ʂʘʙʝʣʴʥʳʝ ʣʠʥʠʠ 

ʆʧʠʩʘʥʠʝ ʤʦʜʝʣʝʡ ʧʫʪʝʤ ʟʘʜʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ 



ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ 
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ɻʨʫʧʧʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ  

(ʨʘʟʜʝʣʴʥʳʝ ʤʘʛʥʠʪʥʳʝ ʩʠʩʪʝʤʳ) 
ʄʥʦʛʦʬʘʟʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ 

ɸʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʆʜʥʦʬʘʟʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ 



ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʤʘʰʠʥʳ 

14 

ʇʨʠʤʝʨ ʤʦʜʝʣʠ ʩʠʥʭʨʦʥʥʦʡ 

ʤʘʰʠʥʳ ʩ ʚʦʟʙʫʜʠʪʝʣʝʤ, 

ʧʨʠʚʦʜʦʤ ʦʪ ʛʠʜʨʦʪʫʨʙʠʥʳ ʠ 

ʥʘʚʝʩʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʥʘ ʚʘʣʫ 

ʄʘʰʠʥʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ɺʦʟʙʫʜʠʪʝʣʠ 

ʄʘʰʠʥʳ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʪʠʧʘ 
ɺʦʟʙʫʜʠʪʝʣʴ 

ʉʠʥʭʨʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ 

ʄʦʜʝʣʴ ʚʘʣʘ 

ʛʝʥʝʨʘʪʦʨʘ 

ɻʠʜʨʦʪʫʨʙʠʥʘ ʈʝʛʫʣʷʪʦʨ 

ʛʠʜʨʦʪʫʨʙʠʥʳ 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ 

ʩʝʪʴ 

w - ʋʛʦʣ ʧʦʚʦʨʦʪʘ  

Tm ï ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 



ʂʦʤʧʦʥʝʥʪʳ ʤʝʭʘʥʠʯʝʩʢʠʝ 

15 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʚʘʣʦʚ 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʨʝʛʫʣʷʪʦʨʳ ʠ 

ʩʪʘʙʠʣʠʟʘʪʦʨʳ 
ɺʝʪʨʦʪʫʨʙʠʥʳ 

ʇʘʨʦʚʳʝ ʪʫʨʙʠʥʳ 

ɻʠʜʨʦʪʫʨʙʠʥʳ 

ɼʠʟʝʣʴʥʳʝ ʜʚʠʛʘʪʝʣʠ 

(ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʧʨʦʧʫʩʢʦʚ ʚʦʩʧʣʘʤʝʥʝʥʠʷ) 



ʋʩʪʨʦʡʩʪʚʘ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ  

16 

ɼʠʩʪʘʥʮʠʦʥʥʘʷ ʟʘʱʠʪʘ 

 

ɹʣʦʢʠʨʦʚʢʘ ʧʨʠ ʢʘʯʘʥʠʷʭ 
 

 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ 

ʟʘʱʠʪʘ 

 

ʅʘʧʨʘʚʣʝʥʥʘʷ ʟʘʱʠʪʘ 

 

 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 

ʟʘʱʠʪʘ 

 

ʊʦʢʦʚʘʷ ʦʪʩʝʯʢʘ 

ʄʦʜʫʣʠ ʚʳʯʠʩʣʝʥʠʷ ʠʤʧʝʜʘʥʩʘ ʠ 

ʩʠʛʥʘʣʦʚ ʨʘʟʣʠʯʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (I0,I1,I2) 

- ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ 
 

 

- ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ 

ʥʘʧʨʷʞʝʥʠʷ 

ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʩ 

ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʳʱʝʥʠʷ 



ʃʦʛʠʯʝʩʢʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʧʝʨʝʜʘʪʦʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

17 

ʃʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

ʕʣʝʤʝʥʪʳ ʉɸʋ 

ʇʨʠʤʝʨ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

 ʜʚʠʛʘʪʝʣʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ (ʬʨʘʛʤʝʥʪ) 



18 
ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʠ 

ʠʤʠʪʘʮʠʠ ʘʚʘʨʠʡʥʳʭ ʩʦʙʳʪʠʡ 

ʋʧʨʘʚʣʝʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʴʶ 
ʊʘʡʤʝʨʳ ʫʧʨʘʚʣʝʥʠʷ 

ʌʦʨʤʠʨʦʚʘʪʝʣʴ ʂɿ 

ʉʠʣʦʚʦʡ ʚʳʢʣʶʯʘʪʝʣʴ 



ɺʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʠ 

ʦʧʝʨʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʭʦʜ ʩʠʤʫʣʷʮʠʠ 

19 

ʈʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʮʝʩʩʦʚ  

ʀʥʩʪʨʫʤʝʥʪʳ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʝʣʴʶ 

ʅʘʛʣʷʜʥʦʩʪʴ PSCAD ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʟʘ ʩʯʝʪ ʩʦʚʤʝʱʝʥʠʷ ʥʘ ʨʘʙʦʯʝʤ ʧʦʣʝ 

ʩʭʝʤʳ ʤʦʜʝʣʠ, ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʝ  ʁ ʠ ʵʣʝʤʝʥʪʦʚ ʦʪʦʙʨʘʞʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʦʜʝʣʴ 

ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʝʝ ʨʝʘʢʮʠʝʡ. 

ʉʣʘʡʜʝʨ ʉʝʣʝʢʪʦʨ ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʂʥʦʧʢʘ 

ʉʧʝʢʪʨʦʛʨʘʤʤʘ ʆʩʮʠʣʣʦʛʨʘʤʤʘ 
ʉʪʨʝʣʦʯʥʦ-ʮʠʬʨʦʚʦʡ 

ʠʥʜʠʢʘʪʦʨ 

ɺʝʢʪʦʨʥʳʡ 

ʦʩʮʠʣʣʦʛʨʘʬ 



ʕʣʝʤʝʥʪʳ ʜʣʷ ʠʟʤʝʨʝʥʠʡ, 

ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ 

20 

ʉʠʛʥʘʣʳ ʚ ʢʣʶʯʝʚʳʭ ʫʟʣʘʭ  ʤʦʜʝʣʠ ʠʟʤʝʨʷʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ: 

ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ  ʌʫʨʴʝ, ʤʦʱʥʦʩʪʠ, ʨʝʘʣʴʥʳʭ 

ʜʝʡʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ RMS, ʬʘʟ rʠ ʧʨ.) 

ʕʢʩʧʦʨʪ ʠ ʠʤʧʦʨʪ ʩʠʛʥʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʬʦʨʤʘʪʘʭ RTP, COMTRADE 



ʉʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʠ ʘʣʛʦʨʠʪʤʦʚ ʠʭ ʨʘʙʦʪʳ 

21 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʠʤʝʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʚ 

PSCAD ʩʦʙʩʪʚʝʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ. ʂʦʤʧʦʥʝʥʪʳ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʚʠʜʝ çʯʝʨʥʦʛʦ ʷʱʠʢʘè ʩ 

ʩʦʙʩʪʚʝʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ 

ʨʘʙʦʪʳ, ʦʧʠʩʘʥʥʳʤ ʥʘ ʷʟʳʢʝ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ (C++, 

Fortran, MATLAB/Simulink ʠ 

ʧʨ.).  



22 

ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

PSCAD 
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24 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 

ʋʯʝʪ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ ʚ ɺʃ ʧʨʠ ʘʚʘʨʠʷʭ 
 

Plots at B3
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ɻʝʦʤʝʪʨʠʷ  

ʦʧʦʨʳ ʃʕʇ 



ʇʨʦʚʝʨʢʘ ʨʘʙʦʪʳ ʈɿɸ ʧʦ ʬʘʡʣʘʤ ʘʚʘʨʠʡʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʚ PSCAD 

25 

COMTRADE ʬʘʡʣ 

ʋʩʪʨʦʡʩʪʚʘ ʈɿɸ 

ʄʦʜʝʣʴ ʘʚʘʨʠʡʥʦʛʦ ʧʨʦʮʝʩʩʘ ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʈɿɸ 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʠʛʥʘʣʳ 



ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

26 

ɼʇʊ ʩ 

ʚʳʭʦʜʦʤ ʚ 

ʚʠʜʝ 

ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ 

ʐʀʄ 

ʨʝʛʫʣʷʪʦʨ ʪʦʢʘ 

ʷʢʦʨʷ ɼʇʊ 

ʄʦʜʝʣʴ ʥʘʛʨʫʟʢʠ ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʦʪ ʤʦʤʝʥʪʘ 



ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʙʦʷ ʚ ʨʘʙʦʪʝ ɸʕʉ ʈʠʥʛʭʘʣʴʩ, 

ʐʚʝʮʠʷ, ʚʦʟʥʠʢʰʝʛʦ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʩʙʨʦʩʘ ʥʘʛʨʫʟʢʠ 

ɸʕʉ ʠ ʤʝʞʜʫʬʘʟʥʦʛʦ ʂɿ 

27 

ʇʦʜʨʦʙʥʳʡ ʦʪʯʝʪ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʵʪʦʡ ʘʚʘʨʠʠ ʧʨʠʚʝʜʝʥ 

ʚ ʞʫʨʥʘʣʝ ñThe Pulseò. 

https://hvdc.ca/uploads/ck/files/newsletters/Pulse_Jul2009.pdf 

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʧʦʜʩʪʘʥʮʠʷ 

ʕʥʝʨʛʦʙʣʦʢ ˉ1 ʕʥʝʨʛʦʙʣʦʢ ˉ2 ʕʥʝʨʛʦʙʣʦʢ ˉ3 ʕʥʝʨʛʦʙʣʦʢ ˉ4 

ʄʦʜʝʣʴ ʵʥʝʨʛʦʙʣʦʢʘ 

../../PSCAD/Материалы/The Pulse Журнал по применению PSCAD/Pulse_Jul2009.pdf
../../PSCAD/Материалы/The Pulse Журнал по применению PSCAD/Pulse_Jul2009.pdf
../../PSCAD/Материалы/The Pulse Журнал по применению PSCAD/Pulse_Jul2009.pdf
../../PSCAD/Материалы/The Pulse Журнал по применению PSCAD/Pulse_Jul2009.pdf
../../PSCAD/Материалы/The Pulse Журнал по применению PSCAD/Pulse_Jul2009.pdf
../../PSCAD/Материалы/The Pulse Журнал по применению PSCAD/Pulse_Jul2009.pdf
../../PSCAD/Материалы/The Pulse Журнал по применению PSCAD/Pulse_Jul2009.pdf
../../PSCAD/Материалы/The Pulse Журнал по применению PSCAD/Pulse_Jul2009.pdf


ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʟʝʣʴʛʝʥʝʨʘʪʦʨʘ ʩ 

ʠʤʠʪʘʮʠʝʡ ʧʨʦʧʫʩʢʦʚ ʚʦʩʧʣʘʤʝʥʝʥʠʷ 

28 

ɸʩʠʥʭʨʦʥʥʳʡ ʛʝʥʝʨʘʪʦʨ 

ɼʠʟʝʣʴʥʳʡ ʤʦʪʦʨ 

ʈʝʛʫʣʷʪʦʨ ʪʦʧʣʠʚʦʧʦʜʘʯʠ 

ʅʘʛʨʫʟʢʘ 



ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʣʠʥʠʡ ʠ ʚʩʪʘʚʦʢ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ HVDC 

29 

ɺʳʧʨʷʤʠʪʝʣʴʥʘʷ 

ʧʦʜʩʪʘʥʮʠʷ 

ʀʥʚʝʨʪʦʨʥʘʷ 

ʧʦʜʩʪʘʥʮʠʷ 

ɹʠʧʦʣʷʨʥʘʷ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ 

ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʇʊ 



ʄʦʜʝʣʴ HVDC ʩʝʪʠ ʩ ʪʨʝʤʷ 

ʢʦʥʝʯʥʳʤʠ ʧʦʜʩʪʘʥʮʠʷʤʠ ʪʠʧʘ  VSC 
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DCN5

ʈʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʝʤ DC 

ʈʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʴʶ  

ʀʟʦʣʠʨʦʚʘʥʥʘʷ ʨʘʙʦʪʘ: 

ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ  ʯʘʩʪʦʪʦʡ ʠ 

ʥʘʧʨʷʞʝʥʠʝʤ 



ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʚʝʨʭʙʳʩʪʨʳʭ ʧʨʦʮʝʩʩʦʚ 

31 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʙʳʩʪʨʦ-  

ʥʘʨʘʩʪʘʶʱʠʤʠ ʬʨʦʥʪʘʤʠ ʠ ʩ ʯʘʩʪʦʪʘʤʠ ʜʦ 1 ʄʛʮ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʰʘʛ ʨʘʩʯʝʪʘ (20 ï 50) ʥʩ. 

ʂʦʤʤʫʪʘʮʠʠ ʃʕʇ ʠ ʫʜʘʨʳ ʤʦʣʥʠʡ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦʩʷ  

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʦʥʪʘʢʪʘʭ ʛʘʟʦʚʳʭ ʚʳʢʣʶʯʘʪʝʣʝʡ 

ʂʦʤʤʫʪʘʮʠʷ ʙʘʪʘʨʝʡ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʨʦʜʦʣʴʥʦʡ  

ʠ ʧʦʧʝʨʝʯʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ɸʇɺ ʥʘ ʣʠʥʠʷʭ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʇʦʜʛʦʪʦʚʢʘ COMTRADE ʬʘʡʣʦʚ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʣʦʢʘʪʦʨʦʚ ʤʝʩʪʘ ʂɿ 

 

 

 

 

-800 

-600 

-400 

-200 

0 

200 

400 

600 

800 

V
o

lt
a

g
e

 
(
k
V

)

TRV_env_C TRV TRV_env_C



ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ 

ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʇʀ-ʨʝʛʫʣʷʪʦʨʘ 

ʇʨʦʪʦʢʦʣ 

ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ 

ʆʧʪʠʤʠʟʠʨʫʝʤʳʡ ʇʀ 

ʨʝʛʫʣʷʪʦʨ 

ʆʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ 

ʆʧʪʠʤʠʟʘʮʠʷ ʦʰʠʙʢʠ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ 

ʆʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ 

32 



ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʚ ʃʕʇ 

ʧʨʠ ʢʦʤʤʫʪʘʮʠʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʤʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ 

ʃʕʇ, ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ 200 ʢʤ 

ʂʦʥʜʝʥʩʘʪʦʨ 

ʧʦʧʝʨʝʯʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ 

33 

ʇʨʦʪʦʢʦʣ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʊʨʝʭʬʘʟʥʳʡ ʢʦʤʤʫʪʘʪʦʨ 

ʅʝʦʜʥʦʚʨʝʤʝʥʥʦʩʪʴ ʟʘʤʳʢʘʥʠʷ ʢʦʥʪʘʢʪʦʚ 

ʂʦʤʧʦʥʝʥʪ ʧʝʨʝʙʦʨʘ 

ʧʘʨʘʤʝʪʨʦʚ 



34 ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʝʪʝʡ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ  

ʛʝʥʝʨʘʮʠʝʡ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ 

Å ɺʝʪʨʦʩʠʣʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʠ 

ʢʦʤʧʣʝʢʩʳ; 

Å ʉʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ; 

Å ʊʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ; 

Å ɼʠʟʝʣʴʛʝʥʝʨʘʪʦʨʳ; 

Å ʂʠʥʝʪʠʯʝʩʢʠʝ ɻʕʉ. 

 

  



ɻʠʙʨʠʜʥʘʷ ʩʠʤʫʣʷʮʠʷ PSCAD c ETAP 

ЏĮıИİĿĶĮĿ!ĩ! 
īГДЗĴĩИľĹĮЙ!
ĭĲВķГĲĮĿЙ!RMS 

ĥİГıГĲĴ-ĲВįЕĳĮĴГİļ!ĽĲГЖĪĮĮ 
 Į!ЗĩĿĭįВ!ıГĬīИ!ETAP Į!PSCAD ЏĮıИİĿĶĮĿ!ĩ! 

ıĪĲЕĩГĲĲĻЙ 
ĭĲВķГĲĮĿЙ EMT 

ĚĲĩГЖĴЕЖĲĻД!
ĳЖГЕĨЖВĭЕĩВĴГİļ!
Į!ВįįИıИİĿĴЕЖ 

ĥĲГЖĪЕЗĮЗĴГıВ!
ЖВДЕĲВ 

ЇĮĨЖĮīĲВĿ!ЗĮıИİĿĶĮĿ!ĩ!ЖГĬĮıВЙ!RMS Į!EMT ĳЕĭĩЕİĿГĴ!ЗЕĩıГĹВĴļ!
ĩ!ЕīĲЕД!ıЕīГİĮ!ВĲВİĮĭ!ĨĻЗĴЖĻЙ!ĳЖЕĶГЗЗЕĩ!ĩ!ЕĳЖГīГİГĲĲĻЙ!ИĭİВЙ!

ĲВ!ĵЕĲГ!īĮĲВıĮķГЗįЕД!ЖГВįĶĮĮ!įЖИĳĲЕД!ĽĲГЖĪЕЗĮЗĴГıĻ 

35 



ɺʠʜʳ ʣʠʮʝʥʟʠʡ PSCAD 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʚʝʨʩʠʷ PSCAD Pro (PSCAD 

Professional Edition). 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʚʝʨʩʠʷ PSCAD EE (PSCAD 

Educational Edition). ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʫʟʘʭ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʀʤʝʝʪ 

ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ (ʜʦ 200 ʦʜʥʦʬʘʟʥʳʭ ʫʟʣʦʚ) 

ɸʢʘʜʝʤʠʯʝʩʢʘʷ ʚʝʨʩʠʷ PSCAD Pro for Academic 

Use. ɸʥʘʣʦʛʠʯʥʘ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʚʝʨʩʠʠ PSCAD Pro, ʥʦ ʪʦʣʴʢʦ  

ʚ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ.  

36 

ɹʝʩʧʣʘʪʥʘʷ ʚʝʨʩʠʷ  ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʩʘʡʪʝ 

ʀʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ. 

ʉʢʘʯʘʪʴ: 

ʃʠʮʝʥʟʠʦʥʥʦʝ 

ʩʦʛʣʘʰʝʥʠʝ 

ʢʦʥʝʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

PSCAD/EMTDC 

https://ennlab.ru/news/licenzionnoe-soglashenie-konechnogo-polzovatelja-pscad-emtdc-2018/
https://ennlab.ru/news/licenzionnoe-soglashenie-konechnogo-polzovatelja-pscad-emtdc-2018/
https://ennlab.ru/news/licenzionnoe-soglashenie-konechnogo-polzovatelja-pscad-emtdc-2018/
https://ennlab.ru/news/licenzionnoe-soglashenie-konechnogo-polzovatelja-pscad-emtdc-2018/
https://ennlab.ru/news/licenzionnoe-soglashenie-konechnogo-polzovatelja-pscad-emtdc-2018/
https://ennlab.ru/news/licenzionnoe-soglashenie-konechnogo-polzovatelja-pscad-emtdc-2018/


ʀʥʪʝʨʥʝʪ- ʣʠʮʝʥʟʠʷ ʠ USB-ʢʣʶʯ 

ʀʥʪʝʨʥʝʪ-ʣʠʮʝʥʟʠʷ  

ʇʨʠ ʟʘʧʫʩʢʝ ʩʠʤʫʣʷʪʦʨʘ PSCAD ʩ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʝʨʘ 

MyCentre ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʢʘʯʠʚʘʝʪʩʷ ʩʝʨʪʠʬʠʢʘʪ 

ʜʣʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦ 

ʦʢʦʥʯʘʥʠʶ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʚʳʛʨʫʟʠʪʴ ʩʝʨʪʠʬʠʢʘʪ ʦʙʨʘʪʥʦ ʥʘ ʩʝʨʚʝʨ.  

ɸʧʧʘʨʘʪʥʳʡ USB ʢʣʶʯ ʟʘʱʠʪʳ 

ʇʂ ʩ USB-ʢʣʶʯʦʤ PSCAD, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʚʫʟʘ, ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʚʝʨʦʤ 

ʣʠʮʝʥʟʠʡ. ɼʨʫʛʠʝ ʢʦʤʧʴʶʪʝʨʳ ʩʝʪʠ ʧʦʣʫʯʘʶʪ ʦʪ 

ʥʝʛʦ ʩʝʨʪʠʬʠʢʘʪʳ ʜʣʷ ʟʘʧʫʩʢʘ ʠ ʨʘʙʦʪʳ PSCAD.  

37 

ʃʠʮʝʥʟʠʷ PSCAD ʦʛʨʘʥʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʶʱʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʥʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʤʝʩʪ ʩ PSCAD. 



ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ  

ʠʥʪʝʨʥʝʪ-ʣʠʮʝʥʟʠʷ  

Åɸʜʤʠʥʠʩʪʨʘʪʦʨ ʚʫʟʘ ʬʦʨʤʠʨʫʝʪ ʢʦʜ 

ʫʯʘʩʪʥʠʢʘ Join code ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʨʘʙʦʯʫʶ ʛʨʫʧʧʫ ʠ ʨʘʩʧʨʝʜʝʣʷʝʪ ʝʛʦ ʩʨʝʜʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʪ.ʝ. ʩʨʝʜʠ 

ʇʦʣʴʟʦʚʘʪʝʣʝʡ. 

Åʇʦʣʴʟʦʚʘʪʝʣʴ ʚ ʩʚʦʝʤ ʣʠʯʥʦʤ ʢʘʙʠʥʝʪʝ 

MyCentre ʚʚʦʜʠʪ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʝʤʫ ʢʦʜ 

ʫʯʘʩʪʥʠʢʘ ʠ ʚʩʪʫʧʘʝʪ ʚ ʨʘʙʦʯʫʶ ʛʨʫʧʧʫ ʚʫʟʘ. 

Åɸʜʤʠʥʠʩʪʨʘʪʦʨ ʤʦʞʝʪ ʠʩʢʣʶʯʘʪʴ ʠʟ 

ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʫʯʘʩʪʥʠʢʦʚ ʧʦ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʃʠʙʦ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ 

ʚʨʝʤʝʥʥʳʡ ʢʦʜ ʫʯʘʩʪʥʠʢʘ, ʢʦʪʦʨʳʡ  

ʧʦʟʚʦʣʷʝʪ ʙʳʪʴ ʚ ʩʦʩʪʘʚʝ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ 

ʪʦʣʴʢʦ ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ.  

38 

ʍʨʘʥʝʥʠʝ ʠ ʚʳʜʘʯʫ ʚ ʨʘʙʦʪʫ ʚʨʝʤʝʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ PSCAD ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʥʪʝʨʥʝʪ-ʩʝʨʚʝʨ ʢʦʤʧʘʥʠʠ MHI. ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʚʫʟʘ ʫʧʨʘʚʣʷʝʪ ʩʧʠʩʢʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʜʦʩʪʫʧʦʤ ʢ ʣʠʮʝʥʟʠʠ PSCAD. ʇʦʣʴʟʦʚʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ 

ʩʝʨʪʠʬʠʢʘʪʳ PSCAD ʧʦʦʯʝʨʝʜʥʦ. 

https://www.pscad.com/knowledge-base/article/279
https://www.pscad.com/knowledge-base/article/280
https://mycentre.hvdc.ca/
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ʆʙʫʯʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʨʘʙʦʪʝ ʩ ʩʠʤʫʣʷʪʦʨʦʤ PSCAD 

1. ʇʨʦʚʦʜʷʪʩʷ ʢʫʨʩʳ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ: 

Å ɺʚʦʜʥʳʡ ʢʫʨʩ 

Å ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʫʨʩʳ ʧʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ 

2. ʌʦʨʤʘ ʧʨʦʚʝʜʝʥʠʷ: 

Å ʩ ʚʳʝʟʜʦʤ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʧʨʠʥʠʤʘʶʱʠʡ ʚʫʟ 

(1 ʥʝʜʝʣʷ) 

Å ʜʠʩʪʘʥʮʠʦʥʥʘʷ (2-3 ʟʘʥʷʪʠʷ ʚ ʥʝʜʝʣʶ ʧʦ 2-4 

ʯʘʩʘ) 

Å ʩ ʚʳʝʟʜʦʤ ʩʦʪʨʫʜʥʠʢʦʚ ʚʫʟʘ ʥʘ ʢʫʨʩʳ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

3. ʂʫʨʩʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʚ ʢʦʤʧʘʥʠʠ MHI, 

ɺʠʥʥʠʧʝʛ, ʂʘʥʘʜʘ 

https://ennlab.ru/products/vvodnye-kursy-obuchenija-rabote-v-programme-pscad/
https://ennlab.ru/products/vvodnye-kursy-obuchenija-rabote-v-programme-pscad/
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ɺʚʦʜʥʳʡ ʢʫʨʩ ʨʘʙʦʪʝ ʚ PSCAD 

ˉ1. ʄʦʷ ʧʝʨʚʘʷ ʩʠʤʫʣʷʮʠʷ 

ˉ2. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ  

ˉ3. ʄʦʜʝʣʴ ʜʝʣʠʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ 

ˉ4. ɺʦʟʜʫʰʥʳʝ ʠ ʢʘʙʝʣʴʥʳʝ ʣʠʥʠʠ  

ˉ5. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʂɿ 

ˉ6. ʉʠʣʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ 

ˉ7. ʉʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ˉ8. ɸʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ 

ˉ9. ʌʫʨʴʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ˉ10. ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʣʠʥʠʠ 

ˉ11. COMTRADE ʬʘʡʣʳ  

1. ʇʨʦʛʨʘʤʤʘ ʚʚʦʜʥʦʛʦ ʢʫʨʩʘ ʩʪʘʚʠʪ ʮʝʣʴ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʦʙʫʯʘʝʤʳʭ 

ʥʘʚʳʢʦʚ ʧʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʥʘ ʩʠʤʫʣʷʪʦʨʝ PSCAD. 

2. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʨʩʘ 24-32 ʯʘʩʘ. 

3. ʇʦ ʦʢʦʥʯʘʥʠʶ ʢʫʨʩʘ ʚʳʜʘʝʪʩʷ ʩʝʨʪʠʬʠʢʘʪ. 

4. ɺʦʟʤʦʞʥʘ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʬʦʨʤʘ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ. 

https://ennlab.ru/products/vvodnye-kursy-obuchenija-rabote-v-programme-pscad/
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ʇʨʠʤʝʥʝʥʠʝ PSCAD  

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ 

Åɸʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ 

Åɼʝʤʦʥʩʪʨʘʮʠʷ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʘʭ 

Åɺʳʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪ ʚ çʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝè 

Åɺʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʦʚ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʢʫʨʩʦʚʦʤ ʠ 

ʜʠʧʣʦʤʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

Åɺʳʧʦʣʥʝʥʠʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 
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ʄʝʪʦʜʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ  

ʚʥʝʜʨʝʥʠʷ PSCAD ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

Åʇʝʨʚʦʥʘʯʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʨʘʙʦʪʝ ʚ PSCAD.  

Åʇʝʨʠʦʜʠʯʝʩʢʠʝ ʩʝʤʠʥʘʨʳ ʠ ʚʝʙʠʥʘʨʳ ʧʦ ʧʨʠʤʝʥʝʥʠʶ PSCAD 

Åɹʝʩʧʣʘʪʥʳʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. 

Vʃʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʢʘʬʝʜʨʝ ʈɿʠɸʕ ʚ 

ʅʀʋ çʄʕʀè: 
1. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ PSCAD 

2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʚʦʟʜʫʰʥʦʡ ʣʠʥʠʠ 220ʢɺ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ PSCAD 

3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ PSCAD 

Vʀʥʦʩʪʨʘʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʩʦʙʠʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ  

Vʀʜʝʪ ʧʦʜʛʦʪʦʚʢʘ ʢ ʧʫʙʣʠʢʘʮʠʠ ʩʙʦʨʥʠʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ  

ʨʘʙʦʪ ʩ ʫʯʘʩʪʠʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʨʘʟʥʳʭ ʚʫʟʦʚ. 
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ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʦʪʢʨʳʪʳʡ ʢʦʥʢʫʨʩ 

ʩʪʫʜʝʥʯʝʩʢʠʭ ʨʘʙʦʪ  

 ʉ 2017 ʛ ʧʨʦʚʦʜʠʪʩʷ 

 çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʦʪʢʨʳʪʳʡ ʢʦʥʢʫʨʩ ʨʘʙʦʪ 

ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʧʦ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʘʤ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʤʫʣʷʪʦʨʦʚ RTDS ʠ PSCADè  

ʈʘʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʥʦʤʠʥʘʮʠʷʭ PSCAD ʠ 

RTDS ʚ 3 ʢʘʪʝʛʦʨʠʷʭ: ʘʩʧʠʨʘʥʪʳ, ʤʘʛʠʩʪʨʳ, 

ʩʪʫʜʝʥʪʳ ʙʘʢʘʣʘʚʨʠʘʪʘ  

ʇʦʙʝʜʠʪʝʣʷʤ ʚʨʫʯʘʶʪʩʷ ʜʠʧʣʦʤʳ 

ʠ ʜʝʥʝʞʥʳʝ ʧʨʠʟʳ.  

ʏʠʪʘʡʪʝ ʧʦʜʨʦʙʥʦʩʪʠ ʥʘ ʥʘʰʝʤ ʩʘʡʪʝ ennlab.ru ʚ 

ʨʘʟʜʝʣʝ ʄʝʨʦʧʨʠʷʪʠʷ ï ʉʪʫʜʝʥʯʝʩʢʠʡ ʢʦʥʢʫʨʩ.  

https://ennlab.ru/category/events/tenders/
https://ennlab.ru/category/events/tenders/
https://ennlab.ru/category/events/tenders/
https://ennlab.ru/category/events/tenders/
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ʇʦʣʴʟʦʚʘʪʝʣʠ PSCAD ʚ ʈʦʩʩʠʠ 
ˉ ʇʨʝʜʧʨʠʷʪʠʷ, ʠʤʝʶʱʠʝ PSCAD ɻʦʜ ɺʠʜ ʣʠʮʝʥʟʠʠ 

1 ʆʆʆ çʀʅʊʕʂʆè, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 2005 1 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

2 ʆɸʆ çɺʅʀʀʈè, ʛ. ʏʝʙʦʢʩʘʨʳ 2008 4 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

3 ʅʀʋ çʄʕʀè, ʛ. ʄʦʩʢʚʘ  2013,14 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 25 ʤʝʩʪ + 1 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

4 ʅɻʊʋ , ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 2013 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 10 ʤʝʩʪ 

5 ʊʇʋ, ʛ. ʊʦʤʩʢ 2013 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 25 ʤʝʩʪ 

6 ɸʤɻʋ, ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ 2013 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 10 ʤʝʩʪ 

7 ʏʫʚɻʋ ʠʤ. ʀ.ʅ. ʋʣʴʷʥʦʚʘ , ʛ. ʏʝʙʦʢʩʘʨʳ 2013 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 25 ʤʝʩʪ 

8 ʆɸʆ çʕʅʀʅ ʠʤ. ɻ.ʄ. ʂʨʞʠʞʘʥʦʚʩʢʦʛʦè, ʛ. ʄʦʩʢʚʘ 2014 1 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

9 ʅɻʊʋ ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ, ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 2014 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 25 ʤʝʩʪ 

10 ɿɸʆ çʈɸɼʀʋʉ ɸʚʪʦʤʘʪʠʢʘè ʛ. ʄʦʩʢʚʘ 2015 1 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

11 ɸʅʆ "ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ" ʛ. ʂʘʩʧʠʡʩʢ 2015 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 10 ʤʝʩʪ 

12 ʀɻʕʋ, ʛ. ʀʚʘʥʦʚʦ 2015 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 10 ʤʝʩʪ 

13 ʂʫʙɻʊʋ, ʛ. ʂʨʘʩʥʦʜʘʨ 2015 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 25 ʤʝʩʪ 

14 ɼɺʌʋ ʛ. ɺʣʘʜʠʚʦʩʪʦʢ  2015 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 10 ʤʝʩʪ 

15 ʖʈɻʇʋ (ʅʇʀ) ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ  2015 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 10 ʤʝʩʪ 

16 ɸʋʕʉ, ʛ. ɸʣʤʘ-ɸʪʘ, ʂʘʟʘʭʩʪʘʥ 2016 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 10 ʤʝʩʪ 

17 ɸɻʅʀ, ʛ. ɸʣʴʤʝʪʴʝʚʩʢ  2017 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 25 ʤʝʩʪ + 1 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

18 ʂɻʕʋ, ʛ. ʂʘʟʘʥʴ 2017 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 25 ʤʝʩʪ 

19 ʈʂʉʉ, ʛ. ʄʦʩʢʚʘ 2018 1 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

20 ʄʌʊʀ, ʛ. ɼʦʣʛʦʧʨʫʜʥʳʡ 2018 1 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

21 ʆʤɻʊʋ, ʛ. ʆʤʩʢ 2018 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 25 ʤʝʩʪ 

22 ʊɻʋ, ʛ. ʊʦʣʴʷʪʪʠ 2019 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 10 ʤʝʩʪ 

23 ʅɺɻʋ, ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ 2019 ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʥʘ 10 ʤʝʩʪ 
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          ɹʨʘʟʠʣʠʷ

ʊʫʨʮʠʷ

ɻʝʨʤʘʥʠʷ

ɸʚʩʪʨʘʣʠʷ

ʇʦʣʴʰʘ

ʈʦʩʩʠʷ

           ʀʥʜʠʷ

ʂʠʪʘʡ

ʂʘʥʘʜʘ 

ʀʨʘʥ

ʉʐɸ

ʂʘʟʘʭʩʪʘʥ
   ʋʢʨʘʠʥʘ

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2018 ʛʦʜ ʣʠʮʝʥʟʠʝʡ PSCAD ʦʩʥʘʱʝʥʳ  

ʙʦʣʝʝ 42 000 ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ 88 ʩʪʨʘʥʘʭ. 

ʈʝʬʝʨʝʥʩ-ʣʠʩʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

PSCAD ʚ ʤʠʨʝ 

ˉ ʉʪʨʘʥʘ 
ʄʡʯʞʦʠʡʙʫʧʛ 

/  ʄʡʯʞʦʠʡʢ 
ˉ ʉʪʨʘʥʘ 

ʄʡʯʞʦʠʡʙʫʧʛ 

/  ʄʡʯʞʦʠʡʢ 
ˉ ʉʪʨʘʥʘ 

ʄʡʯʞʦʠʡʙʫʧʛ 

/  ʄʡʯʞʦʠʡʢ 

1 ʉʐɸ 536 / 4106 16 ɼʘʥʠʷ 57 / 961 31 ʈʦʩʩʠʷ 21 / 281 

2 ʀʥʜʠʷ 461 / 7609 17 ʌʠʥʣʷʥʜʠʷ 56 / 443 32 ɻʨʝʮʠʷ 16 / 196 

3 ʗʧʦʥʠʷ 460 / 2701 18 ʇʦʣʴʰʘ 42 / 350 33 ʈʫʤʳʥʠʷ 15 / 355 

4 ʂʠʪʘʡ 429 / 2530 19 ʊʘʠʣʘʥʜ 41 / 809 34 ʉʣʦʚʝʥʠʷ 14 / 320 

5 ʖʞʥʘʷ ʂʦʨʝʷ 272 / 2090 20 ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ 41 / 166 35 ʂʦʣʫʤʙʠʷ 14 / 196 

6 ʂʘʥʘʜʘ 265 / 2811 21 ʊʘʡʚʘʥʴ 38 / 185 36 ʐʨʠ ʃʘʥʢʘ 13 / 268 

7 ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 186 / 1947 22 ʌʨʘʥʮʠʷ 37 / 156 37 ʀʥʜʦʥʝʟʠʷ 13 / 232 

8 ɻʝʨʤʘʥʠʷ 125 / 571 23 ʊʫʨʮʠʷ 36 / 529 38 ʐʚʝʡʮʘʨʠʷ 13 / 22 

9 ʐʚʝʮʠʷ 124 / 662 24 ʀʪʘʣʠʷ 35 / 492 39 ɹʝʣʴʛʠʷ 12 / 154 

10 ʀʩʧʘʥʠʷ 119 / 1256 25 ʆɸʕ 34 / 161 40 ɽʛʠʧʝʪ 10 / 332 

11 ɹʨʘʟʠʣʠʷ 108 / 1011 26 ʅʠʜʝʨʣʘʥʜʳ 32 / 299 41 ʏʠʣʠ 9 / 183 

12 ʄʘʣʘʡʟʠʷ 103 / 1163 27 ʉʠʥʛʘʧʫʨ 25 / 238 42 ʇʘʢʠʩʪʘʥ 8 / 138 

13 ɸʚʩʪʨʘʣʠʷ 88 / 1107 28 ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ 25 / 195 43 ʌʠʣʠʧʧʠʥʳ 8 / 17 

14 ʄʝʢʩʠʢʘ 67 / 389 29 ʅʦʨʚʝʛʠʷ 25 / 146 44 ʕʩʪʦʥʠʷ 7 / 212 

15 ʖɸʈ 66 / 917 30 ʀʨʘʥ 21 / 937 
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