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ȼɢɨɥɟɬɚ Ɇɢɥɢʄɟɜɢʄ1

 

ȼɢɫɨɤɚ ɩɨɫɥɨɜɧɚ ɲɤɨɥɚ ɫɬɪɭɤɨɜɧɢɯ ɫɬɭɞɢʁɚ, Ȼɥɚɰɟ 

ɋɥɨɛɨɞɚɧ Ȼʁɟɥɢʄ2
 

Ɏɚɤɭɥɬɟɬ ɬɟɯɧɢɱɤɢɯ ɧɚɭɤɚ ɉɪɢɲɬɢɧɚ, Ʉɨɫɨɜɫɤɚ Ɇɢɬɪɨɜɢɰɚ 

ɇɟɧɚɞ Ɇɚɪɤɨɜɢʄ3
 

ȼɢɫɨɤɚ ɬɟɯɧɢɱɤɚ ɲɤɨɥɚ ɫɬɪɭɤɨɜɧɢɯ ɫɬɭɞɢʁɚ ɍɪɨɲɟɜɚɰ, Ʌɟɩɨɫɚɜɢʄ 

ɍɪɨɲ ȳɚɤɲɢʄ4
 

ȼɢɫɨɤɚ ɬɟɯɧɢɱɤɚ ɲɤɨɥɚ ɫɬɪɭɤɨɜɧɢɯ ɫɬɭɞɢʁɚ, Ɂɜɟɱɚɧ 

 

Ɋɟɡɢɦɟ: ɂɡɥɨɠɟɧ ʁɟ ɧɨɜɢ ɦɟɬɨɞ ɡɚ ɫɢɦɭɥɚɰɢʁɭ ɢ ɞɢʁɚɝɧɨɫɬɢɤɭ 
ɡɟɦʂɨɫɩɨʁɚ ɭ ɞɢɫɬɪɢɛɭɬɢɜɧɢɦ ɦɪɟɠɚɦɚ ɤɨɝɚ ɞɟɮɢɧɢɲɭ 
ɩɚɪɚɦɟɬɪɢ ɧɚɫɬɚɥɨɝ ɩɪɟɥɚɡɧɨɝ ɩɪɨɰɟɫɚ. ɇɚ ɨɫɧɨɜɭ ɟɤɜɢɜɚɥɟɧɬɧɟ 
ɲɟɦɟ ɞɟɥɚ ɦɪɟɠɟ ɡɚ ɫɥɭɱɚʁ ɡɟɦʂɨɫɩɨʁɚ ɧɚɩɢɫɚɧ ʁɟ ɚɥɝɨɪɢɬɚɦ ɤɨʁɢ 
ɫɥɭɠɢ ɡɚ ɨɞɪɟђɢɜɚʃɟ ɦɟɫɬɚ ɤɜɚɪɚ-ɡɟɦʂɨɫɩɨʁɚ. ɍɡ ɩɨɦɨʄ 
MATHLAB 6.5 ɩɪɨɝɪɚɦɚ-ɚɞɚɩɬɢɪɚɧɨɝ ɩɚɤɟɬɚ psbtransient 

ɫɢɦɭɥɢɪɚɧ ʁɟ ɩɪɨɰɟɫ ɢ ɞɨɛɢʁɟɧɢ ɫɭ ɪɟɡɭɥɬɚɬɢ ɭ ɨɞɧɨɫɭ ɧɚ 
ɢɡɚɛɪɚɧɟ ɩɚɪɚɦɟɬɪɟ ɦɪɟɠɟ ɞɨ ɧɚɩɨɧɫɤɨɝ ɧɢɜɨɚ 10-35 kV. 
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Abstract: A new method of simulation and diagnotic of grounding in 

distribution networks is exposed and it is defined by the parameters 

resulting from the transition process. Based on the equivalent scheme 

of the net in case of a grounding is written algorithm that is used to 

determine the place of failure of grounding. With the help of 

MATHLAB 6.5 program-adapted package psbtransient is simulated 

process and obtained results with regard to the selected parameters of 

the network to the voltage of 10-35 kV. 

Key words: simulation, grounding, network, transient process. 

 

1. ɍȼɈȾ 

 

ɍ ɟɥɟɤɬɪɢɱɧɢɦ ɦɪɟɠɚɦɚ ɫɚ ɢɡɨɥɨɜɚɧɨɦ ɢɥɢ ɤɨɦɩɟɧɡɨɜɚɧɨɦ 
ɧɟɭɬɪɚɥɧɨɦ ɬɚɱɤɨɦ ɡɚ ɞɢʁɚɝɧɨɫɬɢɤɭ ɢ ɨɞɪɟђɢɜɚʃɟ ɪɚɫɩɨɧɚ ɞɨ 

ɦɟɫɬɚ ɡɟɦʂɨɫɩɨʁɚ ɤɨɪɢɫɬɟ ɫɟ ɪɚɡɥɢɱɢɬɢ ɦɟɬɨɞɢ ɢ ɫɜɢ ɨɧɢ 

ɭɝɥɚɜɧɨɦ ɩɪɟɞɜɢђɚʁɭ ɢɫɤʂɭɱɟʃɟ ɧɚɩɨɧɚ ɤɨɧɡɭɦɚ (Ȼʁɟɥɢʄ, 

Ⱥɥɟɤɫɢʄ, ɢ Ɇɚɪɤɨɜɢʄ, 2007; Ɇɚɪɤɨɜɢʄ, Ȼʁɟɥɢʄ, ȳɚɤɫɢʄ ɢ 
Ȼɨɝɢɠɟɜɢʄ, 2008). 

 

Ɉɫɧɨɜɧɢ ɧɟɞɨɫɬɚɰɢ ɨɜɢɯ ɤɥɚɫɢɱɧɢɯ ɦɟɬɨɞɚ ɢ ɭɪɟђɚʁɚ ɫɭ: 

1) ɩɨɦɟɧɭɬɚ ɧɟɨɩɯɨɞɧɨɫɬ ɢɫɤʂɭɱɟʃɚ ɟɥɟɤɬɪɢɱɧɢɯ ɩɪɢʁɟɦɧɢɤɚ, 

2) ɩɪɟɤɢɞ ɭ ɧɚɩɚʁɚʃɭ (ɨɬɤɚɡ ɫɚ ɚɫɩɟɤɬɚ ɩɨɭɡɞɚɧɨɫɬɢ), 

3) ɧɟɞɨɜɨʂɧɚ ɨɩɟɪɚɬɢɜɧɨɫɬ ɢ ɬɚɱɧɨɫɬ ɭ ɞɢʁɚɝɧɨɫɬɢɰɢ (Ɇɚɪɤɨɜɢʄ, 
Ȼʁɟɥɢʄ, ɀɢɜɚɧɢʄ ɢ ȳɚɤɲɢʄ, 2013; Ȼʁɟɥɢʄ, ȳɚɤɲɢʄ ɢ Ɇɚɪɤɨɜɢʄ, 
2008). 

 

2. ɉɊȿȾɉɊɈɐȿɋɂɊȺȵȿ - ȺɅȽɈɊɂɌȺɆ ɁȿɆȴɈɋɉɈȳȺ 

 

ɍ ɫɚɜɪɟɦɟɧɢɦ SCADA-ɦɚ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɦɨɝɭʄɧɨɫɬ ɪɚɱɭɧɚɪɫɤɟ 
ɩɨɞɪɲɤɟ ɚɥɢ ɫɟ ʁɨɲ ɭɜɟɤ, ɩɨɝɨɬɨɜɭ ɭ ɯɚɜɚɪɢʁɫɤɢɦ ɫɢɬɭɚɰɢʁɚɦɚ 
ɪɚɡɜɢʁɚʁɭ ɢ ɬɟɫɬɢɪɚʁɭ ɧɨɜɢ ɦɟɬɨɞɢ ɢ ɚɥɝɨɪɢɬɦɢ ɤɨʁɢ ɛɢ ɨɦɨɝɭʄɢɥɢ 
ʁɟɞɧɨɫɬɚɜɧɢʁɟ ɩɨɫɬɭɩɤɟ ɭ ɩɨɡɢɰɢɨɧɢɪɚʃɭ ɦɟɫɬɚ ɡɟɦʂɨɫɩɨʁɚ 

(Ȼʁɟɥɢʄ, 2007). ɇɚ ɩɪɢɦɟɪɭ ɨɫɧɨɜɧɟ ɦɪɟɠɧɟ ɤɨɧɮɢɝɭɪɚɰɢʁɟ ɤɪɨɡ 
ɚɧɚɥɢɡɭ ɩɚɪɚɦɟɬɚɪɚ ɩɪɟɥɚɡɧɨɝ ɩɪɨɰɟɫɚ ɩɨɤɚɡɚʄɟ ɫɟ ɦɨɝɭʄɧɨɫɬ 
ɨɞɪɟђɢɜɚʃɚ ɦɟɫɬɚ ɡɟɦʂɨɫɩɨʁɚ ɭɡ ɩɪɢɦɟɧɭ ɪɚɱɭɧɚɪɚ ɤɚɞɚ ɪɚɱɭɧɚɪ 
ɡɚɦɟʃɭʁɟ ɤɥɚɫɢɱɧɭ ɡɟɦʂɨɫɩɨʁɧɭ ɡɚɲɬɢɬɭ ɫɚ ɜɪɟɦɟɧɫɤɢɦ 
ɡɚɬɟɡɚʃɟɦ ɢɥɢ ɦɨɠɟ ɞɚ ɪɚɞɢ ɩɚɪɚɥɟɥɧɨ ɫɚ ʃɨɦ ɚɥɢ ɭɡ ɭɫɥɨɜ ɞɚ ɧɟ 
ɩɪɟɤɢɞɚ ɧɚɩɚʁɚʃɟ ɤɨɧɡɭɦɚ. Ɋɚɡɜɢʁɟɧɢ ɩɨɫɬɭɩɚɤ ɡɚɫɧɨɜɚɧ ʁɟ ɧɚ 
ɦɟɪɟʃɭ ɩɚɪɚɦɟɬɚɪɚ ɩɪɟɥɚɡɧɨɝ ɩɪɨɰɟɫɚ ɚ ɢɡɪɚɱɭɧɚɜɚʃɟ ɨɞɫɬɨʁɚʃɚ 
ɞɨ ɦɟɫɬɚ ɡɟɦʂɨɫɩɨʁɚ ɨɞɜɢʁɚ ɫɟ ɩɨ ɚɥɝɨɪɢɬɦɭ ɭɡ ɩɨɦɨʄ 
ɩɟɪɫɨɧɚɥɧɨɝ ɪɚɱɭɧɚɪɚ: 
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ɝɞɟ ʁɟ: 
kL ɨɞɫɬɨʁɚʃɟ ɞɨ ɦɟɫɬɚ ɤɜɚɪɚ, ɪɚɫɩɨɧ  km ,  

0L ɩɨɝɨɧɫɤɚ ɢɧɞɭɤɬɢɜɧɨɫɬ ɜɨɞɚ ɭ ɡɟɦʂɨɫɩɨʁɭ ɤɨʁɚ ɡɚɜɢɫɢ ɨɞ 
ɦɚɬɟɪɢʁɚɥɚ ɢ ɝɟɨɦɟɬɪɢʁɫɤɨɝ ɨɛɥɢɤɚ ɜɨɞɚ (ɤɚɛɥɨɜɫɤɢ/ɜɚɡɞɭɲɧɢ 
ɜɨɞ),  H , 

u ɬɪɟɧɭɬɧɚ ɜɪɟɞɧɨɫɬ ɧɚɩɨɧɚ,  V , 

i ɬɪɟɧɭɬɧɚ ɜɪɟɞɧɨɫɬ ɫɬɪɭʁɟ,  A , 

U ɧɚɩɨɧ ɧɟɭɬɪɚɥɧɟ ɬɚɱɤɟ,  V ,  

21 mm I,I ɚɦɩɥɢɬɭɞɧɟ ɜɪɟɞɧɨɫɬɢ ɞɜɚ ɫɭɫɟɞɧɚ ɧɚɢɥɚɡɟʄɚ ɜɢɲɚ 
ɯɚɪɦɨɧɢɤɚ ɫɬɪɭʁɟ ɧɚ ɜɨɞɭ ɭ ɡɟɦʂɨɫɩɨʁɭ,  A ,  k ,  1k  (ɬɨ ɦɨɝɭ 
ɞɚ ɛɭɞɭ ɢ ɨɫɧɨɜɧɢ ɯɚɪɦɨɧɢɤ ɢ ɩɪɜɢ ɜɢɲɢ ɯɚɪɦɨɧɢɤ), 
 ɫɨɩɫɬɜɟɧɚ ɭɱɟɫɬɚɧɨɫɬ ɩɪɟɥɚɡɧɨɝ ɩɪɨɰɟɫɚ  s/1 . 

 

Ɋɚɫɩɨɧ ɞɨ ɦɟɫɬɚ ɡɟɦʂɨɫɩɨʁɚ ɪɚɱɭɧɚ ɫɟ ɩɨ ɫɥɟɞɟʄɨʁ ɩɪɨɰɟɞɭɪɢ: 
ɂɧɞɭɤɬɢɜɧɚ ɪɟɚɤɬɚɧɫɚ ɜɨɞɚ ʁɟ: 

 
1mI

U
L   (2) 

 

ɝɞɟ ʁɟ: 
 ɤɪɭɠɧɚ ɭɱɟɫɬɚɧɨɫɬ,  s/1 , 

 kisv LLL ɢɧɞɭɤɬɢɜɧɨɫɬ ɜɨɞɚ ʁɟɞɧɚɤɚ ɡɛɢɪɭ ɢɧɞɭɤɬɢɜɧɨɫɬɢ 
ɢɫɩɪɚɜɧɨɝ ɜɨɞɚ ɢ ɢɧɞɭɤɬɢɜɧɨɫɬɢ ɨɞ ɩɨɱɟɬɤɚ ɜɨɞɚ ɭ ɡɟɦʂɨɫɩɨʁɭ ɞɨ 
ɦɟɫɬɚ ɡɟɦʂɨɫɩɨʁɚ kL ,  H , 

U ɜɪɟɞɧɨɫɬ ɧɚɩɨɧɚ ɭ ɧɟɭɬɪɚɥɧɨʁ ɬɚɱɤɢ,  V , 

1mI ɚɦɩɥɢɬɭɞɧɚ ɜɪɟɞɧɨɫɬ ɫɬɪɭʁɟ,  A .  

Ɉɞɧɨɫ ɚɦɩɥɢɬɭɞɧɢɯ ɜɪɟɞɧɨɫɬɢ ɫɬɪɭʁɚ ɧɚɢɥɚɡɟʄɢɯ  k  ɢ  1k  

ɯɚɪɦɨɧɢɤɚ (Ȼʁɟɥɢʄ, ȼɭʁɢʄɢʄ ɢ Ɇɥɚɞɟɧɨɜɢʄ, 2007), ɭ ɜɨɞɭ ɭ ɤɜɚɪɭ 
ʁɟ: 
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ɝɞɟ ʁɟ: 
R ɚɤɬɢɜɧɚ ɨɬɩɨɪɧɨɫɬ ɜɨɞɚ,   . 

 

Ʌɨɝɚɪɢɬɦɨɜɚʃɟɦ ɥɟɜɟ ɢ ɞɟɫɧɟ ɫɬɪɚɧɟ ɢɡɪɚɡɚ ɞɨɛɢʁɚ ɫɟ: 
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Ⱥɤɨ ɫɟ ɭ ɢɡɪɚɡ 
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U
L   ɞɨɛɢʁɚ ɫɟ: 
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Ɂɚ ɚɧɚɥɢɡɭ ɩɪɨɰɟɫɚ ɩɪɚɠʃɟʃɚ ɤɚɞɚ ʁɟ ɜɨɞ ɭ ɤɜɚɪɭ (ɫɥ. 1) ɮɨɪɦɢɪɚ 
ɫɟ ɡɚɦɟɧɫɤɚ ɲɟɦɚ ɬɨɝ ɜɨɞɚ (Ȼʁɟɥɢʄ, Ʉɪɟɱɤɨɜɢʄ, Ȼɢɝɢʄɪɜɢʄ ɢ 
Ɇɚɪɤɨɜɢʄ, 2007) (ɫɥ. 2), ɭ ɤɨʁɨʁ ɫɭ ɢɧɞɭɤɬɢɜɧɨɫɬɢ ɩɨɜɪɟђɟɧɟ ɮɚɡɟ 
ɢ ɧɟɩɨɜɪɟђɟɧɨɝ ɞɟɥɚ ɜɨɞɚ ɡɚɦɟʃɟɧɢ ɫɚ ɟɤɜɢɜɚɥɟɧɬɧɨɦ 
ɢɧɞɭɤɬɢɜɧɨɲʄɭ 1nL , ɤɚɩɚɰɢɬɢɜɧɨɫɬɢ ɢɡɦɟђɭ ɮɚɡɟ ɢ ɡɟɦʂɟ 
ɡɚɦɟʃɟɧɢ ɟɤɜɢɜɚɥɟɧɬɧɨɦ ɤɚɩɚɰɢɬɢɜɧɨɲʄɭ C , ɢɧɞɭɤɬɢɜɧɨɫɬ ɨɞ 
ɩɨɱɟɬɤɚ ɜɨɞɚ ɭ ɤɜɚɪɭ ɞɨ ɦɟɫɬɚ ɤɜɚɪɚ kL . Ɂɚ ɞɟɫɧɢ ɞɟɨ, ɩɨ ɞɪɭɝɨɦ 
Ʉɢɪɯɨɮɨɜɨɦ ɡɚɤɨɧɭ, ɫɚɫɬɚɜʂɚ ɫɟ ɞɢɮɟɪɟɧɰɢʁɚɥɧɚ ʁɟɞɧɚɱɢɧɚ: 

 
dt

di
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ɋɥ. 1. ɒɟɦɚ ɟɥɟɤɬɪɢɱɧɟ ɦɟɠɟ ɩɪɢ ʁɟɞɧɨɮɚɡɧɨɦ ɡɟɦʂɨɫɩɨʁɭ 

 

 
ɋɥ. 2. Ɂɚɦɟɧɫɤɚ ɲɟɦɚ ɮɚɡɟ ɩɨɝɨђɟɧɟ ɤɜɚɪɨɦ 

 

ɉɨɫɥɟ ɡɚɦɟɧɟ ɜɪɟɞɧɨɫɬɢ ɩɨɝɨɧɫɤɟ ɢɧɞɭɤɬɢɜɧɨɫɬɢ kL  ɩɪɨɢɡɜɨɞɨɦ 
ɪɚɫɩɨɧɚ  kl  ɢ ɩɨɞɭɠɧɟ ɢɧɞɭɤɬɢɜɧɨɫɬɢ 0L : 

 0LlL kk   (9) 

 

ɢ ɪɚɧɢʁɟ ɭɜɟɞɟɧɟ ɜɪɟɞɧɨɫɬɢ ɡɚ R , 
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ɞɨɛɢʁɚ ɫɟ ɤɨɧɚɱɧɚ ɮɨɪɦɭɥɚ ɡɚ ɨɞɪɟђɢɜɚʃɟ ɨɞɫɬɨʁɚʃɚ ɞɨ ɦɟɫɬɚ 
ɡɟɦʂɨɫɩɨʁɚ: 
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Ɇɨɝɭʄɚ ɲɟɦɚ ɭɪɟђɚʁɚ ɡɚ ɪɟɚɥɢɡɚɰɢʁɭ ɪɚɡɜɢʁɟɧɨɝ ɩɨɫɬɭɩɤɚ ʁɟ 
ɩɪɢɤɚɡɚɧɚ ɧɚ ɫɥ. 3. ɍɪɟђɚʁ, ɧɚɦɟʃɟɧ ɨɞɪɟђɢɜɚʃɭ ɦɟɫɬɚ 
ɡɟɦʂɨɫɩɨʁɚ ɭ ɟɥɟɤɬɪɢɱɧɢɦ ɦɪɟɠɚɦɚ (Ȼʁɟɥɢʄ, Ⱥɥɟɤɫɢʄ, ɢ 
Ɇɚɪɤɨɜɢʄ, 2007)10, 35 kV  ɫɚ ɢɡɨɥɨɜɚɧɨɦ ɢɥɢ ɤɨɦɩɟɧɡɨɜɚɧɨɦ 
ɧɟɭɬɪɚɥɧɨɦ ɬɚɱɤɨɦ ɫɚɫɬɨʁɢ ɫɟ ɨɞ ɦɟɪɧɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɮɚɡɚ A , 

B , C , ɮɢɥɬɪɚ ɫɬɪɭʁɟ ɧɭɥɬɨɝ ɪɟɞɨɫɥɟɞɚ 1, ɧɚɩɨɧɫɤɨɝ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɮɢɥɬɪɚ ɧɚɩɨɧɫɤɨɝ ɤɨɥɚ 2, ɮɢɥɬɪɚ ɫɬɪɭʁɧɢɯ ɤɨɥɚ 
3, ɢɧɜɟɪɬɨɪɚ 4, ɤɨɦɩɚɪɚɬɨɪɚ 5, ɫɭɦɚɬɨɪɚ 6 ɢ ɚɧɚɥɢɡɚɬɨɪɚ 7 ɭɦɟɫɬɨ 
ɤɨɝɚ ɫɟ ɦɨɠɟ ɤɨɪɢɫɬɢɬɢ ɢ ɪɚɱɭɧɚɪ. Ʉɚɞɚ ʁɟ ɟɥɟɤɬɪɢɱɧɚ ɦɪɟɠɚ 
ɢɫɩɪɚɜɧɚ, ɫɢɝɧɚɥɚ ɢɡ ɞɚɜɚɱɚ (ɦɟɪɧɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ) ɧɟɦɚ ɢ 
ɭɪɟђɚʁ ɫɟ ɧɚɥɚɡɢ ɭ ɪɟɠɢɦɭ ɢɲɱɟɤɢɜɚʃɚ (Ɇɚɪɤɨɜɢʄ, Ȼʁɟɥɢʄ, ȳɚɤɫɢʄ 

ɢ Ȼɨɝɢɠɟɜɢʄ, 2008). Ⱥɤɨ ɧɚɫɬɚɧɟ ɡɟɦʂɨɫɩɨʁ ɤɪɟɧɭ ɫɢɝɧɚɥɢ ɢɡ 
ɞɚɜɚɱɚ ɩɪɟɬɜɚɪɚɱɚ 1 ɢ 2, ɪɚɡɥɢɱɢɬɢ ɨɞ ɧɭɥɟ, ɩɨɫɥɟ ɱɟɝɚ ɭɪɟђɚʁ 
ɩɪɨɰɟɫɢɪɚ ɧɚɢɥɚɡɟʄɭ ɢɧɮɨɪɦɚɰɢʁɭ ɧɚ ɨɫɧɨɜɭ ɤɨʁɟ ɫɟ ɨɞɪɟɞɢ 
ɪɚɫɩɨɧ ɞɨ ɦɟɫɬɚ ɡɟɦʂɨɫɩɨʁɚ ɩɨ ɩɪɟɬɯɨɞɧɨ ɢɡɜɟɞɟɧɨɦ ɚɥɝɨɪɢɬɦɭ 
(Ɇɚɪɤɨɜɢʄ, Ȼʁɟɥɢʄ, ȳɚɤɲɢʄ ɢ ȼɭʁɭɱɢʄ, 2010; Ȼʁɟɥɢʄ, Ɇɚɪɤɨɜɢʄ, 
ȳɚɤɲɢʄ ɢ ɀɢɜɚɧɢʄ, 2013). 
 

 
ɋɥ. 3. ɒɟɦɚ ɭɪɟђɚʁɚ ɡɚ ɪɟɚɥɢɡɚɰɢʁɭ ɩɪɟɞɥɨɠɟɧɨɝ ɦɟɬɨɞɚ 

 

Ɉɡɧɚɤɟ ɧɚ ɫɥ. 3 ɫɭ ɫɥɟɞɟʄɟ:  
V ɧɚɩɨɧɫɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪ,  

321 A,A,A ɫɬɪɭʁɧɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɢ, 
UZ ɮɢɥɬɪɢ ɧɚɩɨɧɚ ɢɡ ɧɚɩɨɧɫɤɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ,  
ANZ ɮɢɥɬɪɢ ɫɬɪɭʁɚ ɧɭɥɬɨɝ ɪɟɞɨɫɥɟɞɚ ɢɡ ɫɬɪɭʁɧɢɯ 

ɬɪɚɧɫɮɨɦɚɬɨɪɚ, 
AZ ɮɢɥɬɪɢ ɫɬɪɭʁɚ, 

I ɢɧɜɟɪɬɨɪ, 
K ɤɨɦɩɚɪɚɬɨɪ ɧɚɩɨɧɚ ɢ ɫɬɪɭʁɚ, 
 ɫɭɦɚɬɨɪ, 
PC ɪɚɱɭɧɚɪ. 
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3. ɊȿɁɍɅɌȺɌɂ ɋɂɆɍɅȺɐɂȳȿ  

 

Ɂɚ ɞɟɨ ɞɢɫɬɪɢɛɭɬɢɜɧɟ ɦɪɟɠɟ 10 kV  ɭ Ɂɭɛɢɧɨɦ ɉɨɬɨɤɭ ɢ 35 kV  ɭ 
Ʉɨɫɨɜɫɤɨʁ Ɇɢɬɪɨɜɢɰɢ, ɧɚ ɚɧɚɥɢɡɚɬɨɪɭ ɤɨʁɢ ʁɟ ɫɢɦɭɥɢɪɚɧ 
ɪɚɱɭɧɚɪɫɤɢɦ ɩɪɨɝɪɚɦɨɦ MATHLAB 6.5 ɞɨɛɢʁɟɧɢ ɫɭ ɞɢʁɚɝɪɚɦɢ 
ɩɪɟɥɚɡɧɨɝ ɩɪɨɰɟɫɚ ɡɚ ɨɞɝɨɜɚɪɚʁɭʄɟ ɜɪɟɞɧɨɫɬɢ ɧɚɩɨɧɚ ɢ ɫɬɪɭʁɚ ɡɚ 
ɲɟɦɟ ɤɨʁɟ ɫɭ ɩɪɢɤɚɡɚɧɢ ɧɚ ɫɥ. 4, ɫɥ. 5 ɢ ɫɥ. 6. 
 

 
ɋɥ. 4. ɉɪɟɥɚɡɧɢ ɩɪɨɰɟɫ ɩɪɢ ɡɟɦʂɨɫɩɨʁɭ 

 

ɉɪɢɦɟɪ 1: ɒɟɦɚ ɧɚ ɫɥ. 5 ɫɚɞɪɠɢ ɫɥɟɞɟʄɟ ɩɚɪɚɦɟɬɪɟ: 
ɇɚɩɨɧ 10 kV . 

ɉɚɪɚɦɟɬɪɢ ɦɪɟɠɟ:  
10nV kV , 50f Hz , 0

0 90 , 

270,Ls  mH , 642,Rs   , infC   

ɉɚɪɚɦɟɬɪɢ ɜɨɞɚ:  
138vL mH , 25,Rv  , 967021 ,CC  F  

ɉɚɪɚɦɟɬɪɢ ɨɩɬɟɪɟʄɟʃɚ:  
10nV kV , 75P MW , 20Q varM  
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ɋɥ. 5. ɉɪɟɥɚɡɧɢ ɩɪɨɰɟɫ ɭ 10 kV  ɞɢɫɬɪɢɛɭɬɢɜɧɨʁ ɦɪɟɠɢ 

 

ɉɪɢɦɟɪ 2: ɒɟɦɚ ɧɚ ɫɥ. 6 ɫɚɞɪɠɢ ɫɥɟɞɟʄɟ ɩɚɪɚɦɟɬɪɟ: 
ɇɚɩɨɧ 35 kV . 

ɉɚɪɚɦɟɬɪɢ ɦɪɟɠɟ:  
35nV kV , 50f Hz , 0

0 90 , 

270,Ls  mH , 642,Rs   , infC   

ɉɚɪɚɦɟɬɪɢ ɜɨɞɚ:  
138vL mH , 25,Rv  , 967021 ,CC  F  

ɉɚɪɚɦɟɬɪɢ ɨɩɬɟɪɟʄɟʃɚ:  
35nV kV , 75P MW , 20Q varM  
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ɋɥ. 6. ɉɪɟɥɚɡɧɢ ɩɪɨɰɟɫ ɭ 35 kV  ɞɢɫɬɪɢɛɭɬɢɜɧɨʁ ɦɪɟɠɢ 

 

4. ɁȺɄȴɍɑȺɄ 

 

Ɋɚɡɜɢʁɟɧɢ ɩɨɫɬɭɩɚɤ, ɤɨʁɢ ɡɛɨɝ ɦɟɪɟʃɚ ɫɬɪɭʁɟ ɧɭɥɬɨɝ ɪɟɞɨɫɥɟɞɚ 
ɩɪɢɩɚɞɚ ɦɟɪɧɢɦ ɩɨɫɬɭɩɰɢɦɚ ɦɟɪɟʃɚ ɫɢɦɟɬɪɢɱɧɢɯ ɤɨɦɩɨɧɟɧɬɢ, 
ɨɦɨɝɭʄɚɜɚ ɞɚ ɫɟ ɨɞɪɟɞɢ ɪɚɫɩɨɧ ɞɨ ɦɟɫɬɚ ɤɜɚɪɚ ɭ ɜɟɨɦɚ ɤɪɚɬɤɨɦ 
ɜɪɟɦɟɧɭ (ɧɟ ɜɢɲɟ ɨɞ ɧɟɤɨɥɢɤɨ ɫɟɤɭɧɞɢ). ɉɪɢ ɬɨɦɟ ɫɟ ɦɨɝɭ 
ɤɨɪɢɫɬɢɬɢ ɤɥɚɫɢɱɧɢ ɤɨɧɬɪɨɥɧɨ ɦɟɪɧɢ ɢɧɫɬɪɭɦɟɧɬɢ ɚ ɦɨɠɟ ɫɟ 
ɤɨɪɢɫɬɢɬɢ ɢ ɪɚɱɭɧɚɪɫɤɚ ɩɨɞɪɲɤɚ ɩɨ ɪɚɡɜɢʁɟɧɨɦ ɚɥɝɨɪɢɬɦɭ. 
 

ɉɪɟɞɥɨɠɟɧɢ ɦɟɬɨɞ ɨɦɨɝɭʄɚɜɚ ɞɚ ɫɟ ɛɪɡɨ ɢ ɩɪɟɰɢɡɧɨ, ɩɨɦɨʄɭ 
ɚɧɚɥɢɡɚ ɩɚɪɚɦɟɬɚɪɚ ɩɪɟɥɚɡɧɨɝ ɩɪɨɰɟɫɚ ɯɚɜɚɪɢʁɫɤɨɝ ɪɟɠɢɦɚ, 
ɨɞɪɟɞɢ ɦɟɫɬɨ ɡɟɦʂɨɫɩɨʁɚ ɢ ʃɟɝɨɜɨ ɨɞɫɬɨʁɚʃɟ ɭ ɫɪɟɞʃɟɧɚɩɨɧɫɤɢɦ 
ɞɢɫɬɪɢɛɭɬɢɜɧɢɦ ɦɪɟɠɚɦɚ. 
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