
ȷ.Ⱥ.Ƚ. ɄȺȽɅȷȽȷ T.T. 
ɆɉɃȿȼ ɇȺɉɁɃȿɃũȽȾɋɁ ȺūȷɅɀɃũɋɁ 

ɇɀȼɀȷ ȼȿȺȾɇɅɃȿɃũɋɁ ɀȼɉȷɁȽȾɋɁ ɇȺ  

 

ɄɅɃũɅȷɀɀȷ MȺɇȷɄɇɈɉȽȷȾɋɁ ɆɄɃɈȹɋɁ 

"ȹɘŬɢŮɑɟɘůɖ əŬɘ ȺɜŮɟɔŮɘŬəɐ ȸŮɚŰɘůŰɞˊɞɑɖůɖ ɆɡůŰɖɛɎŰɤɜ" 

 

ɀȺɇȷɄɇɈɉȽȷȾȼ ȹȽɄȿɋɀȷɇȽȾȼ ȺɅũȷɆȽȷ 

ȷɗɐɜŬ 

Ƚɞɨɜɘɞɠ ï 2017 

 

ñɀȺŪɃȹɃȽ ɅɈŪɀȽɆȼɆ ɇȼɆ ɇȷɆȼɆ Ɇɇȷ ȹȽȾɇɈȷ ȹȽȷɁɃɀȼɆ 

ȼȿȺȾɇɅȽȾȼɆ ȺɁȺɅũȺȽȷɆò 

 

 

 

ɈˊŮɨɗɡɜɞɠ  ȾŬɗɖɔɖŰɐɠ: ɄŬɜŰŮɚɐɠ ɀŬɚŬŰɏůŰŬɠ 

ɀŮŰŬˊŰɡɢɘŬəɧɠ ūɞɘŰɖŰɐɠ: ɉɟɐůŰɞɠ ɄŬɜɞɡůɧˊɞɡɚɞɠ 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright É ȷɜɩŰŬŰɞ ȺəˊŬɘŭŮɡŰɘəɧ ȲŭɟɡɛŬ ɄŮɘɟŬɘɎ ɇŮɢɜɞɚɞɔɘəɞɨ ɇɞɛɏŬ 

ɀŮ ŮˊɘűɨɚŬɝɖ ˊŬɜŰɧɠ ŭɘəŬɘɩɛŬŰɞɠ. All  rights reserved. 

ȷˊŬɔɞɟŮɨŮŰŬɘ ɖ ŬɜŰɘɔɟŬűɐ, ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɜɞɛɐ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, Ůɝ ɞɚɞəɚɐɟɞɡ 

ɐ ŰɛɐɛŬŰɞɠ ŬɡŰɐɠ, ɔɘŬ Ůɛˊɞɟɘəɧ ůəɞˊɧ. ȺˊɘŰɟɏˊŮŰŬɘ ɖ ŬɜŬŰɨˊɤůɖ, ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɜɞɛɐ 

Űɖɠ ɔɘŬ ůəɞˊɧ ɛɖ əŮɟŭɞůəɞˊɘəɧ, ŮəˊŬɘŭŮɡŰɘəɐɠ ɐ ŮɟŮɡɜɖŰɘəɐɠ űɨůɖɠ, ɡˊɧ Űɖɜ ˊɟɞɦˊɧɗŮůɖ 

ɜŬ ŬɜŬűɏɟŮŰŬɘ ɖ ˊɖɔɐ ˊɟɞɏɚŮɡůɖɠ əŬɘ ɜŬ ŭɘŬŰɖɟŮɑŰŬɘ Űɞ ˊŬɟɧɜ ɛɐɜɡɛŬ. ȺɟɤŰɐɛŬŰŬ ˊɞɡ 

Ŭűɞɟɞɨɜ Űɖ ɢɟɐůɖ Űɖɠ ŮɟɔŬůɑŬɠ ɔɘŬ əŮɟŭɞůəɞˊɘəɧ ůəɞˊɧ ˊɟɏˊŮɘ ɜŬ ŬˊŮɡɗɨɜɞɜŰŬɘ ˊɟɞɠ Űɞɜ 

ůɡɔɔɟŬűɏŬ. 

Ƀɘ ŬˊɧɣŮɘɠ əŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŮ ŬɡŰɧ Űɞ ɏɔɔɟŬűɞ ŮəűɟɎɕɞɡɜ Űɞ 

ůɡɔɔɟŬűɏŬ əŬɘ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ŮɟɛɖɜŮɡɗŮɑ ɧŰɘ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ Űɘɠ ŮˊɑůɖɛŮɠ ɗɏůŮɘɠ Űɞɡ 

ȷɜɩŰŬŰɞɡ ȺəˊŬɘŭŮɡŰɘəɧ  ȽŭɟɨɛŬŰɞɠ  ɄŮɘɟŬɘɎ ɇŮɢɜɞɚɞɔɘəɞɨ ɇɞɛɏŬ.



ȺɡɢŬɟɘůŰɑŮɠ       

 

 

ȹɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ: ɉɟɐůŰɞɠ ɄŬɜɞɡůɧˊɞɡɚɞɠ 2 

 

 

EYɉȷɅȽɆɇȽȺɆ 

 

ŪŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ Űɖɠ ŮɟɔŬůɑŬɠ ə. ɄŬɜŰŮɚɐ ɀŬɚŬŰɏůŰŬ 

ȾŬɗɖɔɖŰɐ Űɞɡ ŰɛɐɛŬŰɞɠ ȼɚŮəŰɟɞɚɧɔɤɜ MɖɢŬɜɘəɩɜ ɇ.Ⱥ - ȷ.Ⱥ.Ƚ ɄŮɘɟŬɘɎ ɇ.ɇ, ɔɘŬ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ˊɞɡ ɛɞɡ ɏŭɤůŮ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɐůɤ Űɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ əŬɗɩɠ əŬɘ ɔɘŬ 

Űɖɜ ŮɛˊɘůŰɞůɨɜɖ ˊɞɡ ɛɞɡ ɏŭŮɘɝŮ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Ůəˊɧɜɖůɐɠ Űɖɠ. ɇɏɚɞɠ, ɞűŮɑɚɤ ɜŬ 

ŮɡɢŬɟɘůŰɐůɤ Űɖɜ ɞɘəɞɔɏɜŮɘŬ ɛɞɡ ˊɞɡ ɛŮ ůŰɐɟɘɝŮ əŬɘ ɛŮ ůŰɖɟɑɕŮɘ ɧɚŬ ŬɡŰɎ ŰŬ ɢɟɧɜɘŬ 

əŬɘ ˊɞɡ ɢɤɟɑɠ Űɖɜ ˊɞɚɨŰɘɛɖ ˊŬɟɞɡůɑŬ Űɖɠ ŭŮ ɗŬ ŮɑɢŬ əŬŰŬűɏɟŮɘ ŰɑˊɞŰŬ Ŭˊɧ ɧůŬ ɏɢɤ 

ɛɏɢɟɘ ůɐɛŮɟŬ ŮˊɘŰɨɢŮɘ. 

 

 

 

 

 

 



ɄŮɟɘŮɢɧɛŮɜŬ   

 

 

ȹɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ: ɉɟɐůŰɞɠ ɄŬɜɞɡůɧˊɞɡɚɞɠ 3 

 

 

ɄȺɅȽȺɉɃɀȺɁȷ 

ɄŮɟɘŮɢɧɛŮɜŬ ..................................................................................................................3 

ɄŮɟɘɚɖɣɖ ......................................................................................................................4 

Executive Summary .....................................................................................................5 

 

ȾŮűɎɚŬɘɞ 1 - ɆɡůŰɐɛŬŰŬ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ .......................................................6 

1.1 ȹɞɛɐ ůɡůŰɐɛŬŰɞɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ.................................................................6 

1.2 ɄŬɟŬɔɤɔɐ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ.............................................................................8 

1.3 ɀŮŰŬűɞɟɎ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ.............................................................................9 

1.4 ȹɘŬɜɞɛɐ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ...............................................................................12 

1.5 ȺɡůŰɎɗŮɘŬ Ɇ.ȼ.Ⱥ....................................................................................................13 

1.6 ȰɚŮɔɢɞɠ Ɇ.ȼ.Ⱥ........................................................................................................16 

 

ȾŮűɎɚŬɘɞ 2 - ȹɑəŰɡŬ ŭɘŬɜɞɛɐɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ............................................18 

2.1 ɄɟɤŰŮɨɞɡůŬ ŭɘŬɜɞɛɐ.............................................................................................18 

    2.1.1 ȾŬŰɖɔɞɟɑŮɠ ůɢŮŭɘŬůɛɞɨ  ŭɘəŰɨɤɜ ˊɟɤŰŮɨɞɡůŬɠ ŭɘŬɜɞɛɐɠ.............................19 

2.2 Ⱥɝɞˊɚɘůɛɧɠ ůɡůŰɖɛɎŰɤɜ ŭɘŬɜɞɛɐɠ........................................................................25 

    2.2.1 ɀŮŰŬůɢɖɛŬŰɘůŰɏɠ............................................................................................25 

    2.2.2 ũɟŬɛɛɏɠ ŭɘŬɜɞɛɐɠ...........................................................................................27 

    2.2.3 ɀɏůŬ ˊɟɞůŰŬůɑŬɠ............................................................................................30 

    2.2.4 ȹɘŬəɧˊŰŮɠ........................................................................................................38 

2.3 ɈˊɞůŰŬɗɛɞɑ ɀɇ/ɉɇ...............................................................................................40 

2.4 ȹŮɡŰŮɟŮɨɞɡůŬ ŭɘŬɜɞɛɐ..........................................................................................41 

2.5 ȸɏɚŰɘůŰɖ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ..........................................................44 

 

ȾŮűɎɚŬɘɞ 3 - ūɞɟŰɑŬ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ............................46 

3.1 Ⱥɑŭɖ űɞɟŰɑɤɜ..........................................................................................................46 

    3.1.1 ūɤŰɘůɛɧɠ.........................................................................................................46 

    3.1.2 ūɞɟŰɑŬ ɘůɢɨɞɠ..................................................................................................48 

    3.1.3 ŪɏɟɛŬɜůɖ........................................................................................................50 

    3.1.4 ȼɚŮəŰɟɞɜɘəɎ űɞɟŰɑŬ........................................................................................53 

3.2 ɄŬɟɎɔɞɜŰŮɠ əŬŰŬɜŬɚɩůŮɤɜ...................................................................................54 

3.3 ȾŬŰɖɔɞɟɘɞˊɞɑɖůɖ əŬŰŬɜŬɚɤŰɩɜ............................................................................56 

3.4 ɀŮɚɚɞɜŰɘəɐ ŬɜɎˊŰɡɝɖ Űɞɡ űɞɟŰɑɞɡ.......................................................................57 

3.5 ȷˊŬɘŰɐůŮɘɠ ŰɎůɖɠ...................................................................................................58 

3.6 ȷɝɘɞˊɘůŰɑŬ..............................................................................................................59 

 

 



ɄŮɟɘŮɢɧɛŮɜŬ   

 

 

ȹɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ: ɉɟɐůŰɞɠ ɄŬɜɞɡůɧˊɞɡɚɞɠ 4 

 

 

ȾŮűɎɚŬɘɞ 4 - ɀɏɗɞŭɞɘ ɟɨɗɛɘůɖɠ Űɖɠ ŰɎůɖɠ ůŰŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ ɖɚŮəŰɟɘəɐɠ 

ŮɜɏɟɔŮɘŬɠ......................................................................................................................62 

4.1 ɄŰɩůɖ ŰɎůɖɠ..........................................................................................................62 

4.2 ɄɟɞɓɚɐɛŬŰŬ ůŰɖɜ ŰɎůɖ Űɞɡ ŭɘəŰɨɞɡ.....................................................................64 

4.3 ɄɟɧŰɡˊŬ ŰɎůɖɠ.......................................................................................................66 

4.4 ɀɞɜŰɏɚŬ ɟɞɐɠ űɞɟŰɑɞɡ...........................................................................................67 

4.5 Ʌɨɗɛɘůɖ ŰɎůɖɠ ɛŮ ɢɟɐůɖ ɛŮŰŬůɢɖɛŬŰɘůŰɐ ɛŮ ɆȷɇɈū.........................................69 

4.6 ȰɚŮɔɢɞɠ ŰɎůɖɠ ɛŮ ˊɡəɜɤŰɏɠ ŬɜŰɘůŰɎɗɛɘůɖɠ..........................................................78 

4.7 ȷɡŰɧɛŬŰɞɠ ɟɡɗɛɘůŰɐɠ ŰɎůɖɠ..................................................................................82 

4.8 ȸŬɗɛɑŭŬ ŬɜŰɘůŰɎɗɛɘůɖɠ ŬˊɤɚŮɘɩɜ ɔɟŬɛɛɐɠ..........................................................90 

4.9 ɆŰŬŰɘəɧɠ ŬɜŰɘůŰŬɗɛɘůŰɐɠ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ (d-STATCOM)................................95 

4.10 ȰɚŮɔɢɞɠ ŰɎůɖɠ əŬɘ Ůɝɞɘəɞɜɧɛɖůɖ ŮɜɏɟɔŮɘŬɠ ɛŮ ɓŮɚŰɘůŰɞˊɞɑɖůɖ ŰɎůɖɠ..............99  

 

 

ɆɡɛˊŮɟɎůɛŬŰŬ - ɄŬɟŬŰɖɟɐůŮɘɠ..............................................................................105 

ȸɘɓɚɘɞɔɟŬűɑŬ............................................................................................................108 

 
 



ɄŮɟɑɚɖɣɖ - Executive Summary   

 

 

ȹɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ: ɉɟɐůŰɞɠ ɄŬɜɞɡůɧˊɞɡɚɞɠ 5 

 

 

ɄȺɅȽȿȼɊȼ 
 

ɆŰɞ əŮűɎɚŬɘɞ 1 Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŬɜŬűɏɟɞɜŰŬɘ ŰŬ ůɡůŰŬŰɘəɎ ůŰɞɘɢŮɑŬ Ůɜɧɠ 

ůɡůŰɐɛŬŰɞɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ, əŬɗɩɠ əŬɘ ɞɘ ɛɞɟűɏɠ ŮɡůŰɎɗŮɘɎɠ Űɞɡ əŬɘ ŰŬ ɛɏůŬ 

Ůɚɏɔɢɞɡ Űɞɡ.  

ɆŰɞ əŮűɎɚŬɘɞ 2 ŬɜŬɚɨɞɜŰŬɘ ɛŮ ˊŮɟɘůůɧŰŮɟɖ ɚŮˊŰɞɛɏɟŮɘŬ ŰŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ 

ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ. ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŬɜɎɚɡůɖ Űɤɜ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ Ŭˊɧ Űɞ 

ůŰɎŭɘɞ Űɖɜ ŬɜŬɢɩɟɖůɖ Űɖɠ ɛɏůɖɠ ŰɎůɖɠ (ˊɟɤŰŮɨɞɡůŬ ŭɘŬɜɞɛɐ), ɏɤɠ Űɞɜ ɡˊɞůŰŬɗɛɧ 

ɀɇ/ɉɇ ɧˊɞɡ ɝŮəɘɜɎ ɖ ŭɘŬɜɞɛɐ ɢŬɛɖɚɐɠ ŰɎůɖɠ ůŰɞɜ əŬŰŬɜŬɚɤŰɐ (ŭŮɡŰŮɟŮɨɞɡůŬ 

ŭɘŬɜɞɛɐ). Ⱥˊɑůɖɠ ɔɑɜŮŰŬɘ ɛɘŬ ŬɜŬűɞɟɎ ůŰɘɠ ɛŮɗɧŭɞɡɠ ŬɜɎˊŰɡɝɖɠ əŬɘ Űɞɜ Ůɝɞˊɚɘůɛɧ 

Űɤɜ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ.  

ɆŰɞ əŮűɎɚŬɘɞ 3 əŬŰŬɔɟɎűɞɜŰŬɘ ɞɘ əŬŰɖɔɞɟɑŮɠ űɞɟŰɑɤɜ Űɤɜ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ Ŭˊɧ 

űɞɟŰɑŬ ɢŬɛɖɚɐɠ ɘůɢɨɞɠ (ɖɚŮəŰɟɞɜɘəɏɠ ůɡůəŮɡɏɠ, űɤŰɘůɛɧɠ), ɏɤɠ űɞɟŰɑŬ ɛŮɔŬɚɨŰŮɟɖɠ 

ɘůɢɨɞɠ (űɞɟŰɑŬ ɗɏɟɛŬɜůɖɠ, əɘɜɖŰɐɟŮɠ). ȰˊŮɘŰŬ ŬɜŬűɏɟɞɜŰŬɘ ɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ 

ŮɝŬůűŬɚɑɕɞɡɜ Űɖɜ əŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ űɞɟŰɑɤɜ əŬɘ ɖ ɛŮɚɚɞɜŰɘəɐ ŬɜɎˊŰɡɝɖ Űɞɡ 

űɞɟŰɑɞɡ ˊɞɡ ɓɞɖɗɎ ůŰɞ ůɤůŰɧ ůɢŮŭɘŬůɛɧ Űɤɜ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ. ɆŰɞ Űɏɚɞɠ, 

ŬɜŬɔɟɎűɞɜŰŬɘ ɞɘ ŬˊŬɘŰɐůŮɘɠ Űɤɜ űɞɟŰɑɤɜ ůŮ ŰɎůɖ əŬɘ ɖ ŬɝɘɞˊɘůŰɑŬ.  

ɇɞ əŮűɎɚŬɘɞ 4 ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ɛŮɗɧŭɞɡɠ ɟɨɗɛɘůɖɠ Űɞɡ ɛŮɔɏɗɞɡɠ Űɖɠ ŰɎůɖɠ ůŰŬ 

ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ, ɝŮəɘɜɩɜŰŬɠ ɛŮ ɛɘŬ ŬɜŬűɞɟɎ ůŰɖɜ ˊŰɩůɖ ŰɎůɖɠ əŬɘ ŰŬ ˊɟɧɓɚɖɛŬ 

ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɞɨɜŰŬɘ ůŰɖɜ ŰɎůɖ Űɞɡ ŭɘəŰɨɞɡ. Ⱥɜ ůɡɜŮɢŮɑŬ ɔɑɜŮŰŬɘ ɛɘŬ 

ŬɜŬűɞɟɎ ůŰɞ ˊɟɧŰɡˊɞ ɟɨɗɛɘůɖɠ ŰɎůɖɠ ȺɁ50160 əŬɘ ůŰŬ ɧɟɘŬ ŰɎůɖɠ. ȰˊŮɘŰŬ 

ŬɜŬɚɨɞɜŰŬɘ ɞɘ ɛɏɗɞŭɞɘ ɟɨɗɛɘůɖɠ ŰɎůɖɠ ɞɘ ɀ/Ɇ ɛŮ ůɡůŰɐɛŬŰŬ ŬɚɚŬɔɐɠ ŰɎůɖɠ ɡˊɧ 

űɞɟŰɑɞ, ɖ ɟɨɗɛɘůɖɠ ŰɎůɖɠ ɛŮ ŬɜŰɘůŰɎɗɛɘůɖ Űɖɠ ɎŮɟɔɖɠ ɘůɢɨɞɠ, əŬɘ ɞ ŬɡŰɧɛŬŰɞɠ 

ɟɡɗɛɘůŰɐɠ ŰɎůɖɠ ˊɞɡ əɡɟɘŬɟɢŮɑ Űɤɜ ɡˊɧɚɞɘˊɤɜ ɛŮɗɧŭɤɜ ɟɨɗɛɘůɖɠ. Ⱥˊɑůɖɠ ɔɑɜŮŰŬɘ 

ɛɘŬ ŬɜŬűɞɟɎ ůŰɞɜ ůŰŬŰɘəɧ ŬɜŰɘůŰŬɗɛɘůŰɐ (d-STATCOM) ɛɘŬ ŭɘɎŰŬɝɖ ˊɞɡ ŬɜɐəŮɘ 

ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɤɜ ŮɡɏɚɘəŰɤɜ ůɡůŰɖɛɎŰɤɜ ɛŮŰŬűɞɟɎɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ, ŬɚɚɎ 

ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ŬɟɢɑɕŮɘ əŬɘ əɎɜŮɘ Űɖɜ ŮɛűɎɜɘůɖ Űɞɡ ůŰŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ. ɇɏɚɞɠ, 

ŬɜŬűɏɟŮŰŬɘ, ɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ ŰɎůɖɠ, ˊɞɡ ɏɢŮɘ ůɖɛŬɜŰɘəɎ ɞűɏɚɖ Űɧůɞ ůŰŬ ŭɑəŰɡŬ 

ŭɘŬɜɞɛɐɠ ɤɠ ˊɟɞɠ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ, ŬɚɚɎ ˊŬɟɏɢŮɘ Ůˊɑůɖɠ  ůɖɛŬɜŰɘəɎ ˊɞůɎ 

Ůɝɞɘəɞɜɧɛɖůɖɠ ŮɜɏɟɔŮɘŬɠ.  

ȿɏɝŮɘɠ əɚŮɘŭɘɎ: ɆɡůŰɐɛŬŰŬ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ, ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ ɖɚŮəŰɟɘəɐɠ 

ŮɜɏɟɔŮɘŬɠ, ɟɨɗɛɘůɖɠ ŰɎůɖɠ, ŬɡŰɧɛŬŰɞɠ ɟɡɗɛɘůŰɐɠ ŰɎůɖɠ,  ůɡůŰɐɛŬŰŬ ŬɚɚŬɔɐɠ ɡˊɧ 

űɞɟŰɑɞ (ɆȷɇɈū), d-STATCOM, ɓŮɚŰɘůŰɞˊɞɑɖůɖ ŰɎůɖɠ   
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EXECUTIVE SUMMARY  

 

Chapter 1 of this paper describes the components of an electrical energy system, its 

stability and its means of control.  

Chapter 2 analyzes in more detail the electricity distribution networks. An analysis of 

the distribution networks from the mid-voltage phase (primary distribution) to the 

MV/LV substation where the low voltage distribution to the consumer begins 

(secondary distribution). Reference is also made to methods of development and 

equipment of distribution networks. 

Chapter 3 lists the load categories of distribution networks from low power loads 

(electronics, lighting) to higher power loads (heating, motors). The factors that ensure 

good load operation and future load development help guide the proper design of 

distribution networks are then mentioned. Finally, the voltage demand of loads and 

reliability are listed. 

Chapter 4 includes the methods of regulating the voltage in the distribution networks, 

starting with a reference to the voltage drop and the problems that may be caused by 

the network voltage. Then a reference is made to the EN50160 voltage regulation 

standard and its voltage limits. Then the methods of voltage regulation are the 

transformers with on-load tap changer, the reactive power compensated voltage 

regulation, and the automatic voltage regulator that dominates the other regulation 

methods. Also, a reference to the static compensator (d-STATCOM), a device 

belonging to the category of flexible power transmission systems, but in the last years 

it has begun to make its appearance in the distribution networks. Finally, voltage 

optimization is mentioned, which has significant benefits both in distribution 

networks in terms of their operation, but also provides great amounts of energy 

savings. 

Keywords: Electric power systems, electrical distribution networks, voltage 

regulation, automatic voltage regulator, on-load tap changer (OLTC) transformer, d-

STATCOM, voltage optimization 
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ȾȺūȷȿȷȽɃ 1 

ɆɈɆɇȼɀȷɇȷ ȼȿȺȾɇɅȽȾȼɆ ȺɁȺɅũȺȽȷɆ 

 

 

 

1.1 ȹɞɛɐ ůɡůŰɐɛŬŰɞɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ 

 
O ɧɟɞɠ ɆɡůŰɐɛŬŰŬ ȼɚŮəŰɟɘəɐɠ ȺɜɏɟɔŮɘŬɠ (Ɇ.ȼ.Ⱥ) ɗŮɤɟŮɑŰŬɘ ɧŰɘ ˊŮɟɘɚŬɛɓɎɜŮɘ ɧɚɖ Űɖ 

ůŮɘɟɎ Űɤɜ ɛɖɢŬɜɩɜ, ůɡůəŮɡɩɜ, ŭɘŬŰɎɝŮɤɜ, əŬŰŬůəŮɡɩɜ əŬɘ ŮɝŬɟŰɖɛɎŰɤɜ ˊɞɡ 

əŬɚɨˊŰɞɡɜ Űɞ ůɡɜɞɚɘəɧ űɎůɛŬ Űɖɠ ŭɘŬəɑɜɖůɖ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ Ŭˊɧ Űɞ Űɧˊɞ 

ˊŬɟŬɔɤɔɐɠ ɛɏɢɟɘ Űɖ ɗɏůɖ ŰɟɞűɞŭɧŰɖůɖɠ Űɞɡ ŰŮɚŮɡŰŬɑɞɡ əŬŰŬɜŬɚɤŰɐ.  

ȳˊɤɠ ŮɑɜŬɘ ɔɜɤůŰɧ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛŮɘɞɜɏəŰɖɛŬ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ůŮ ůɢɏůɖ 

ɛŮ Űɘɠ ɡˊɧɚɞɘˊŮɠ ŮɜŮɟɔŮɘŬəɏɠ ɛɞɟűɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɐɛŮɟŬ, ŮɑɜŬɘ ɖ ŬɜɎɔəɖ 

ɛŮŰŬűɞɟɎɠ Űɖɠ ůŰɞɡɠ əŬŰŬɜŬɚɤŰɏɠ ŰŬɡŰɧɢɟɞɜŬ ɛŮ Űɖ ˊŬɟŬɔɤɔɐ Ŭűɞɨ ŭŮɜ 

ŬˊɞɗɖəŮɨŮŰŬɘ ɛŮ Űɟɧˊɞ ɛŬɕɘəɧ, ŬɝɘɧˊɘůŰɞ əŬɘ ɞɘəɞɜɞɛɘəɧ. ȼ ŬɜɎɔəɖ ŬɡŰɐ ŮɑɜŬɘ 

ůŬűɏɠ ˊɤɠ ɞŭɖɔŮɑ ůŰɖ əŬŰŬůəŮɡɐ əŬɘ ɢɟɐůɖ ŮəŰŮŰŬɛɏɜɤɜ ɖɚŮəŰɟɘəɩɜ ŭɘəŰɨɤɜ ˊɞɡ 

ůɡɜŭɏɞɡɜ ŰŬ ŮɟɔɞůŰɎůɘŬ ˊŬɟŬɔɤɔɐɠ ɛŮ ŰŬ űɞɟŰɑŬ əŬŰŬɜɎɚɤůɖɠ. ɇŬ ŭɑəŰɡŬ ŬɡŰɎ, 

ŮəŰɧɠ Ŭˊɧ Űɖɜ ɎɛŮůɖ ɞɘəɞɜɞɛɘəɐ ŮˊɘɓɎɟɡɜůɖ ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜ, ŮˊɖɟŮɎɕɞɡɜ 

ˊɟɞűŬɜɩɠ Űɞ ɓŬɗɛɧ Ŭˊɧŭɞůɖɠ əŬɘ Űɖɜ ŬɝɘɞˊɘůŰɑŬ Űɤɜ Ɇ.ȼ.Ⱥ. ɇɞ ɛɏɔŮɗɞɠ Űɞɡ 

ˊɟɞɓɚɐɛŬŰɞɠ ɛˊɞɟŮɑ ɜŬ ŮəŰɘɛɖɗŮɑ əŬɚɨŰŮɟŬ Ŭɜ ɚɖűɗŮɑ ɡˊ' ɧɣɘɜ ɧŰɘ ɞɘ Űɧˊɞɘ 

ŮɔəŬŰɎůŰŬůɖɠ Űɤɜ ůŰŬɗɛɩɜ ˊŬɟŬɔɤɔɐɠ ŮˊɘɚɏɔɞɜŰŬɘ ɛŮ ɓɎůɖ Űɖ əŬŰŬɜɞɛɐ əŬɘ 

ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ˊɟɤŰɞɔŮɜɩɜ ŮɜŮɟɔŮɘŬəɩɜ ŬˊɞɗŮɛɎŰɤɜ ŬɚɚɎ əŬɘ Űɖ 

ˊɟɞůŰŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ȷəɧɛŬ Ůŭɩ ˊɟɏˊŮɘ ɜŬ ŮˊɘůɖɛɎɜɞɡɛŮ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɖ 

Ŭɨɝɖůɖ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ ɛɞɜɎŭɤɜ ˊŬɟŬɔɤɔɐɠ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡɠ, ɞŭɖɔŮɑ ŬůűŬɚɩɠ 

ůŰɖɜ ŬɜɎɔəɖ ŬˊɞɛɎəɟɡɜůɐɠ Űɞɡɠ Ŭˊɧ ŰŬ əŬŰŬɜŬɚɤŰɘəɎ əɏɜŰɟŬ.  

ȰɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ Ɇ.ȼ.Ⱥ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰɟɑŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ: 

1. ɇɞɡ ůŰŬɗɛɞɨɠ ˊŬɟŬɔɤɔɐɠ 

2. ɇŬ ůɡůŰɐɛŬŰŬ ɛŮŰŬűɞɟɎɠ  

3. əŬɘ ŰŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ 
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ɇɞ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞɡɠ ůŰŬɗɛɞɨɠ ˊŬɟŬɔɤɔɐɠ, ɧˊɞɡ ˊŬɟɎɔŮŰŬɘ Űɞ 

ɖɚŮəŰɟɘəɧ ɟŮɨɛŬ, ɛŬɕɑ ɛŮ Űɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ Ŭɜɨɣɤůɖɠ Űɖɠ ŰɎůɖɠ ɔɘŬ Űɖ ɛŮŰŬűɞɟɎ 

Űɞɡ ɡˊɧ ɡɣɖɚɐ ŰɎůɖ. ɇɞ ůɨůŰɖɛŬ ɛŮŰŬűɞɟɎɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ŭɑəŰɡŬ Űɤɜ ɔɟŬɛɛɩɜ 

ɡɣɖɚɐɠ ŰɎůɖɠ, Űɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ ɕŮɨɝŮɤɠ Űɤɜ ŭɘəŰɨɤɜ ŬɡŰɩɜ, Űɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ 

ɛŮŰŬůɢɖɛŬŰɘůɛɞɨ ɛŮŰŬɝɨ Űɤɜ ŭɘŬűɧɟɤɜ ŰɎůŮɤɜ Űɞɡ ŭɘəŰɨɞɡ, əŬɘ Űɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ 

ɡˊɞɓɘɓŬůɛɞɨ Űɖɠ ŰɎůɖɠ ůŮ ɛɏůɖ ŰɎůɖ ˊɟɞɠ ŰɟɞűɞŭɧŰɖůɖ Űɤɜ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ. 

ɀŮ Űɞ ůɨůŰɖɛŬ ɛŮŰŬűɞɟɎɠ ɖ ɖɚŮəŰɟɘəɐ ŮɜɏɟɔŮɘŬ ɛŮŰŬűɏɟŮŰŬɘ Ŭˊɧ Űɞɡɠ ůŰŬɗɛɞɨɠ 

ˊŬɟŬɔɤɔɐɠ ˊɟɞɠ Űɘɠ ˊŮɟɘɞɢɏɠ əŬŰŬɜɎɚɤůɖɠ. ɇɞ ůɨůŰɖɛŬ ŭɘŬɜɞɛɐɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ 

ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ ɛɏůɖɠ əŬɘ ɢŬɛɖɚɐɠ ŰɎůɖɠ ï ɛŮɟɘəɏɠ űɞɟɏɠ əŬɘ ɡɣɖɚɐɠ ŰɎůɖɠ ï ůŰŬ 

ɞˊɞɑŬ ŭɑəŰɡŬ ɡˊɎɔɞɜŰŬɘ əŬɘ ɞɘ ɡˊɞůŰŬɗɛɞɑ ŭɘŬɜɞɛɐɠ ɛɏůɤ Űɤɜ ɞˊɞɑɤɜ ɖ ɛɏůɖ ŰɎůɖ 

ɡˊɞɓɘɓɎɕŮŰŬɘ ůŮ ɢŬɛɖɚɐ ŰɎůɖ. ɀŮ ŰŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ ɖ ɖɚŮəŰɟɘəɐ ŮɜɏɟɔŮɘŬ 

ŭɘŬɜɏɛŮŰŬɘ ůŰɘɠ ɛɘəɟɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ űɞɟŰɑɞɡ əŬɘ ˊŬɟɏɢŮŰŬɘ ůŰɞɡɠ əŬŰŬɜŬɚɤŰɏɠ 

ɛɏůɖɠ əŬɘ ɢŬɛɖɚɐɠ ŰɎůɖɠ. ȰɜŬ ůɨůŰɖɛŬ ˊŬɟŬɔɤɔɐɠ əŬɘ ɛŮŰŬűɞɟɎɠ ɛˊɞɟŮɑ ɜŬ 

ɚŮɘŰɞɡɟɔŮɑ ɛŮɛɞɜɤɛɏɜɞ ɐ ŭɘŬůɡɜŭŮŭŮɛɏɜɞ ɛŮ ɏɜŬ ɐ ˊŮɟɘůůɧŰŮɟŬ ɎɚɚŬ ɔŮɘŰɞɜɘəɎ 

ůɡůŰɐɛŬŰŬ. ȼ ŭɘŬůɨɜŭŮůɖ ɔɑɜŮŰŬɘ ůɡɜɐɗɤɠ ůŮ ŮˊɑˊŮŭɞ Ůɗɜɘəɩɜ ůɡůŰɖɛɎŰɤɜ əŬɘ 

ˊɟɞůűɏɟŮɘ ɞɟɘůɛɏɜŬ ŰŮɢɜɘəɎ əŬɘ ɞɘəɞɜɞɛɘəɎ ˊɚŮɞɜŮəŰɐɛŬŰŬ ůŰɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ əɎɗŮ 

ůɡůŰɐɛŬŰɞɠ. ȼ ɓŬůɘəɐ ŭɞɛɐ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊŬɟɘůŰɎɜŮŰŬɘ ůŰɞ ůɢɐɛŬ 1.1. 
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1.2 ɄŬɟŬɔɤɔɐ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ 

 
ũɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ŬˊŬɘŰŮɑŰŬɘ ɛŮŰŬŰɟɞˊɐ ɛɘŬɠ ɛɞɟűɐɠ 

ˊɟɤŰɞɔŮɜɞɨɠ ŮɜɏɟɔŮɘŬɠ ůŮ ɖɚŮəŰɟɘəɐ. ɆɐɛŮɟŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ɛŮŰŬŰɟɞˊɐ ɛɘŬɠ 

ɛɞɟűɐɠ ŮɜɏɟɔŮɘŬɠ ůŮ ɛɖɢŬɜɘəɐ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ůŮ ɖɚŮəŰɟɘəɐ ɛɏůɤ Űɤɜ ɔŮɜɜɖŰɟɘɩɜ. 

ɇɞ ůɨɜɞɚɞ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ˊɞɡ ˊŬɟɏɢŮŰŬɘ ůŰɞɜ əŬŰŬɜŬɚɤŰɐ ˊɟɞɏɟɢŮŰŬɘ 

əɡɟɑɤɠ Ŭˊɧ ɗŮɟɛɞɖɚŮəŰɟɘəɞɨɠ ůŰŬɗɛɞɨɠ , ɡŭɟɞɖɚŮəŰɟɘəɞɨɠ ůŰŬɗɛɞɨɠ , ˊɡɟɖɜɘəɞɨɠ 

ůŰŬɗɛɞɨɠ ɛŮ Űɖɜ ˊɡɟɖɜɘəɐ ůɢɎůɖ əŬɘ Ŭˊɧ ůŰŬɗɛɞɨɠ ŬɜŬɜŮɩůɘɛɤɜ ˊɖɔɩɜ ŮɜɏɟɔŮɘŬɠ, 

ɧˊɤɠ ŮɑɜŬɘ ɞ ɎɜŮɛɞɠ, ŰŬ ɗŬɚɎůůɘŬ əɨɛŬŰŬ, ɖ ɖɚɘŬəɐ ŮɜɏɟɔŮɘŬ, ɖ ɔŮɤɗŮɟɛɑŬ, ɖ 

ɓɘɞɛɎɕŬ ə.Ŭ. 

ȼ ˊŬɟŬɔɤɔɐ Ŭˊɧ Űɖɜ əŬɨůɖ ɞɟɡəŰɩɜ əŬɡůɑɛɤɜ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŰɞɡɠ 

ɗŮɟɛɞɖɚŮəŰɟɘəɞɨɠ ůŰŬɗɛɞɨɠ ɛŮ Űɖ ɢɟɖůɘɛɞˊɞɑɖůɖ ŬŰɛɞɖɚŮəŰɟɘəɩɜ əŬɘ 

ɜŰɖɕŮɚɞɖɚŮəŰɟɘəɩɜ ůŰŬɗɛɩɜ. Ƀɘ ˊɡɟɖɜɘəɞɑ ůŰŬɗɛɞɑ ŮɑɜŬɘ əŬɘ ŬɡŰɞɑ ŬŰɛɞɖɚŮəŰɟɘəɞɑ 

ůŰŬɗɛɞɑ ˊɞɡ ɧɛɤɠ ɞ ɚɏɓɖŰŬɠ ɏɢŮɘ ŬɜŰɘəŬŰŬůŰŬɗŮɑ Ŭˊɧ Űɞɜ ˊɡɟɖɜɘəɧ ŬɜŰɘŭɟŬůŰɐɟŬ. 

Ƀɘ ɜŰɖɕŮɚɞɖɚŮəŰɟɘəɞɑ ůŰŬɗɛɞɑ ˊŬɟŬɔɤɔɐɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɛɖɢŬɜɏɠ ŮůɤŰŮɟɘəɐɠ 

əŬɨůɖɠ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ɛɖɢŬɜɘəɐɠ ŮɜɏɟɔŮɘŬɠ. Ⱥˊɑůɖɠ, ɗŮɟɛɘəɐ ˊŬɟŬɔɤɔɐ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŮ ůŰŬɗɛɞɨɠ ůɡɜŭɡŬůɛɏɜɞɡ əɨəɚɞɡ, ɧˊɞɡ ɏɢɞɡɛŮ ůɡɜŭɡŬůɛɧ 

ɚŮɘŰɞɡɟɔɑŬɠ ŬŮɟoůŰɟɞɓɑɚɞɡ əŬɘ ŬŰɛɞůŰɟɞɓɑɚɞɡ əŬɘ ŰŬ əŬɡůŬɏɟɘŬ Űɞɡ ŬŮɟɞůŰɟɞɓɑɚɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɞ ŬŰɛɞɖɚŮəŰɟɘəɧ ɛɏɟɞɠ Űɞɡ ůŰŬɗɛɞɨ. 

ȼ ɗŮɟɛɘəɐ ˊŬɟŬɔɤɔɐ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɏɜŬɠ ɏɛɛŮůɞɠ Űɟɧˊɞɠ ˊŬɟŬɔɤɔɐɠ, ɔɘŬŰɑ 

ˊɟɞɖɔɞɨɜŰŬɘ ŭɨɞ ůŰɎŭɘŬ ɛŮŰŬŰɟɞˊɩɜ. ȯɛŮůɞ Űɟɧˊɞ ˊŬɟŬɔɤɔɐɠ ɏɢɞɡɛŮ ɧŰŬɜ 

ˊŬɟŬəɎɛˊŰŮŰŬɘ Űɞ ůŰɎŭɘɞ ɛŮŰŬŰɟɞˊɐɠ ůŮ ɛɖɢŬɜɘəɐ ŮɜɏɟɔŮɘŬ, ɧˊɤɠ ůɡɛɓŬɑɜŮɘ ůŰɘɠ 

ɗŮɟɛɞɖɚŮəŰɟɘəɏɠ ɔŮɜɜɐŰɟɘŮɠ. ɆŰɞɡɠ ɡŭɟɞɖɚŮəŰɟɘəɞɨɠ ůŰŬɗɛɞɨɠ ɖ əɘɜɖŰɘəɐ əŬɘ ɖ 

ŭɡɜŬɛɘəɐ ŮɜɏɟɔŮɘŬ Űɞɡ ɜŮɟɞɨ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ɖɚŮəŰɟɘəɐ ɛɏůɤ Űɤɜ ɡŭɟɞůŰɟɞɓɑɚɤɜ 

əŬɘ Űɤɜ ɔŮɜɜɖŰɟɘɩɜ. ȹɘŬəɟɑɜɞɜŰŬɘ ůŮ ɡŭɟɞɖɚŮəŰɟɘəɞɨɠ ůŰŬɗɛɞɨɠ űɡůɘəɐɠ ɟɞɐɠ əŬɘ 

ɟɡɗɛɘɕɧɛŮɜɖɠ ɟɞɐɠ. 

Ƀɘ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜŮɠ ɛɞɟűɏɠ ŬɜŬɜŮɩůɘɛɤɜ ˊɖɔɩɜ ŮɜɏɟɔŮɘŬɠ ŮɑɜŬɘ ŰŬ ŬɘɞɚɘəɎ ˊɎɟəŬ 

əŬɘ ɞɘ űɤŰɞɓɞɚŰŬɥəɞɑ ůŰŬɗɛɞɑ. ɇŬ ŬɘɞɚɘəɎ ˊɎɟəŬ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ůɡůŰɞɘɢɑŮɠ 

ŬɜŮɛɞɔŮɜɜɖŰɟɘɩɜ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ůŮ əɎˊɞɘɞɜ ɕɡɔɧ Űɞɡ ŭɘəŰɨɞɡ. Ƀɘ ŬɜŮɛɞɔŮɜɜɐŰɟɘŮɠ 

ɛŮŰŬŰɟɏˊɞɡɜ Űɖɜ əɘɜɖŰɘəɐ ŮɜɏɟɔŮɘŬ Űɞɡ Ŭɜɏɛɞɡ ůŮ ɛɖɢŬɜɘəɧ ɏɟɔɞ ɛɏůɤ Ůɜɧɠ 
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ŬɜŮɛɞəɘɜɖŰɐɟŬ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ůŮ ɖɚŮəŰɟɘəɐ ŮɜɏɟɔŮɘŬ ɛɏůɤ Űɤɜ ɔŮɜɜɖŰɟɘɩɜ. ɇŬ 

ŬɘɞɚɘəɎ ˊɎɟəŬ ŮɔəŬɗɑůŰŬɜŰŬɘ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ɡɣɖɚɧ Ŭɘɞɚɘəɧ ŭɡɜŬɛɘəɧ. 

Ƀɘ űɤŰɞɓɞɚŰŬɥəɞɑ ůŰŬɗɛɞɑ ɛŮŰŬŰɟɏˊɞɡɜ Űɖɜ ɖɚɘŬəɐ ŮɜɏɟɔŮɘŬ Ŭˊô ŮɡɗŮɑŬɠ ůŮ 

ɖɚŮəŰɟɘəɐ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɤɜ ɖɚɘŬəɩɜ əɡɣŮɚɩɜ. ȼ Ŭɟɢɐ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ ůŰɖɟɑɕŮŰŬɘ 

ůŰɞ űɤŰɞɖɚŮəŰɟɘəɧ űŬɘɜɧɛŮɜɞ. ȼ Ŭˊɧŭɞůɖ Űɤɜ űɤŰɞɓɞɚŰŬɥəɩɜ ůŰŬɗɛɩɜ ŮɑɜŬɘ ɛɏɢɟɘ 

ůɐɛŮɟŬ ɢŬɛɖɚɐ , ˊŮɟɑˊɞɡ 15% əŬɘ ɞɘ űɤŰɞɓɞɚŰŬɥəɞɑ ůŰŬɗɛɞɑ ŮɔəŬɗɑůŰŬɜŰŬɘ ůɡɜɐɗɤɠ 

ɔɘŬ Űɖɜ ŰɟɞűɞŭɧŰɖůɖ Ŭˊɞɛɞɜɤɛɏɜɤɜ əŬŰŬɜŬɚɩůŮɤɜ. 

 

1.3 ɀŮŰŬűɞɟɎ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ 

 
ɀŮŰŬűɞɟɎ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ŮɜɜɞɞɨɛŮ Űɞ ůɨɜɞɚɞ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ ɚŮɘŰɞɡɟɔɑŬɠ 

əŬɘ Ůɚɏɔɢɞɡ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ əŬɘ ɛɏůɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖ ɛŮŰŬűɞɟɎ 

Űɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ Ŭˊɧ Űɖɜ ŬɜŬɢɩɟɖůɖ Ŭˊɧ Űɞɡɠ ůŰŬɗɛɞɨɠ ˊŬɟŬɔɤɔɐɠ ɛɏɢɟɘ 

Űɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ ɡɣɖɚɐɠ/ɛɏůɖɠ ŰɎůɖɠ (Ɉ.ɇ/ɀ.ɇ) ˊɞɡ ŰɟɞűɞŭɞŰɞɨɜ ɛŮɔɎɚŬ əɏɜŰɟŬ 

əŬŰŬɜɎɚɤůɖɠ əŬɘ Ŭˊɧ ɧˊɞɡ ɝŮəɘɜɞɨɜ ŰŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ ɛɏůɖɠ ŰɎůɖɠ. Ⱥˊɑůɖɠ, 

ŰɟɞűɞŭɞŰɞɨɜ Űɞɡɠ ɛŮɔɎɚɞɡɠ əŬŰŬɜŬɚɤŰɏɠ ɡɣɖɚɐɠ ŰɎůɖɠ, ˊɞɡ əŬŰŬůəŮɡɎɕɞɡɜ ŭɘəɧ 

Űɞɡɠ ɡˊɞůŰŬɗɛɧ ɡˊɞɓɘɓŬůɛɞɨ Ɉ.ɇ/ɀ.ɇ əŬɘ ŭɘəɎ Űɞɡɠ ŮůɤŰŮɟɘəɎ ŭɑəŰɡŬ ɛɏůɖɠ əŬɘ 

ɢŬɛɖɚɐɠ ŰɎůɖɠ (ɀ.ɇ/ɉ.ɇ), əŬɘ ŮɑɜŬɘ əɡɟɑɤɠ ɛŮɔɎɚŮɠ ɓɘɞɛɖɢŬɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ɛŮ 

ŮɔəŬŰŮůŰɖɛɏɜɖ ɘůɢɨ Ɏɜɤ Űɤɜ 10MW (ŰůɘɛŮɜŰɞɓɘɞɛɖɢŬɜɑŮɠ, ŮɟɔɞůŰɎůɘŬ Ŭɚɞɡɛɘɜɑɞɡ, 

ŬɡŰɞəɘɜɖŰɞɓɘɞɛɖɢŬɜɑŮɠ ə.Ŭ.). 

ɇɞ ůɨůŰɖɛŬ ɛŮŰŬűɞɟɎɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ŭɑəŰɡŬ Űɤɜ ɔɟŬɛɛɩɜ ɡɣɖɚɐɠ ŰɎůɖɠ (ůɢɐɛŬ 

1.2) , Űɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ ɕŮɨɝɖɠ Űɤɜ ŭɘəŰɨɤɜ ŬɡŰɩɜ əŬɘ Űɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ 

ɛŮŰŬůɢɖɛŬŰɘůɛɞɨ ɛŮŰŬɝɨ Űɤɜ ŭɘŬűɧɟɤɜ Ůˊɘˊɏŭɤɜ ŰɎůŮɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɞ 

ŭɑəŰɡɞ ɛŮŰŬűɞɟɎɠ. ɇɞ ůɨůŰɖɛŬ ɛŮŰŬűɞɟɎɠ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɛŮɔɎɚŬ ˊɞůɎ ɘůɢɨɞɠ əŬɘ 

ůɡɜŭɏŮɘ ɧɚɞɡɠ Űɞɡɠ ůŰŬɗɛɞɨɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ɧɚŬ ŰŬ ůɖɛŮɑŬ ɛŮɔɎɚɖɠ əŬŰŬɜɎɚɤůɖɠ 

Űɞɡ ůɡůŰɐɛŬŰɞɠ. Ⱥˊɘˊɚɏɞɜ, ɛɏůɤ ŭɘŬůɡɜŭŮŰɘəɩɜ ɔɟŬɛɛɩɜ, ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ 

ŬɜŰŬɚɚɎůŮɘ ŮɜɏɟɔŮɘŬ ɛŮ ɎɚɚŬ ɔŮɘŰɞɜɘəɎ ŭɑəŰɡŬ. ȼ ŮɜɏɟɔŮɘŬ ŬɡŰɐ ɛˊɞɟŮɑ ɜŬ ŭɘŬəɘɜɖɗŮɑ 

ˊɟɞɠ əɎɗŮ əŬŰŮɨɗɡɜůɖ ˊɞɡ ŮˊɘɗɡɛɞɨɛŮ ɛɏůɤ Űɤɜ ŭɘŬűɧɟɤɜ ɔɟŬɛɛɩɜ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ɛŮŰŬűɞɟɎɠ əŬɘ ɛɎɚɘůŰŬ əŬŰɎ ŰɏŰɞɘɞ Űɟɧˊɞ ɩůŰŮ ɜŬ ŮɝŬůűŬɚɑɕŮŰŬɘ 

ɓɏɚŰɘůŰɖ ɞɘəɞɜɞɛɘəɐ ɚŮɘŰɞɡɟɔɑŬ. ũɘ' ŬɡŰɧɜ Ŭəɟɘɓɩɠ Űɞ ɚɧɔɞ Űɞ ůɨůŰɖɛŬ ɛŮŰŬűɞɟɎɠ 
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ŮɑɜŬɘ ɓɟɞɢɞŮɘŭɏɠ, ɔɘŬ ɜŬ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ŭɘɞɢŮŰŮɨŮɘ ŮɜɏɟɔŮɘŬ ůŮ ɛŮɔŬɚɨŰŮɟɞ 

ůɡɜŭɡŬůɛɧ əŬŰŮɡɗɨɜůŮɤɜ.  

ȾŬŰɎ Űɞ ůɢŮŭɘŬůɛɧ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ɛŮŰŬűɞɟɎɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ˊɟɏˊŮɘ ɜŬ 

ɚŬɛɓɎɜɞɜŰŬɘ ɡˊ' ɧɣɖ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ˊŮɟɘɞɟɘůɛɞɨɠ: 

¶ Űɞ ɡˊɎɟɢɞɜ ůɨůŰɖɛŬ 

¶ Űɖ ɗɏůɖ Űɤɜ əŬŰŬɜŬɚɩůŮɤɜ ˊɞɡ ɐŭɖ ɡˊɎɟɢɞɡɜ ɐ ɗŬ ŬɜŬˊŰɡɢɗɞɨɜ ɛŮɚɚɞɜŰɘəɎ 

¶ Űɖ əŬŰɎɚɚɖɚɖ ɔŮɤɔɟŬűɘəɐ ɗɏůɖ Űɤɜ ůŰŬɗɛɩɜ ˊŬɟŬɔɤɔɐɠ 

                                                                            

ɆɢɐɛŬ 1.2 - ũɟŬɛɛɏɠ ɛŮŰŬűɞɟɎɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ 

ȼ ɛŮŰŬűɞɟɎ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ɔɑɜŮŰŬɘ ɛŮ ɡɣɖɚɐ ŰɎůɖ, ŭɘɧŰɘ ůɡɜŮˊɎɔŮŰŬɘ 

ɛɘəɟɧŰŮɟŮɠ ɖɚŮəŰɟɘəɏɠ ŬˊɩɚŮɘŮɠ əŬɘ ɎɟŬ ɞɘəɞɜɞɛɘəɧŰŮɟɖ ɚŮɘŰɞɡɟɔɑŬ. ũɘŬ Űɞ Ůɚɚɖɜɘəɧ 

ŭɑəŰɡɞ ɞɘ ŰɎůŮɘɠ ŮɑɜŬɘ 400kV/20kV ɐ 150kV/20kV. ȼ ɛɞɟűɐ Űɤɜ ŭɘəŰɨɤɜ ɛŮŰŬűɞɟɎɠ 

ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŭɘŬɛɐəɖɠ ɐ əɡəɚɘəɐ, ŬɜŬɚɧɔɤɠ ɛŮ Űɖ ɗɏůɖ Űɤɜ ůŰŬɗɛɩɜ ˊŬɟŬɔɤɔɐɠ 

ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ɤɠ ˊɟɞɠ ŰŬ əɏɜŰɟŬ əŬŰŬɜɎɚɤůɖɠ.  

ȼ ɘůɢɨɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬűŮɟɗŮɑ Ŭˊɧ ɛɘŬ ɔɟŬɛɛɐ ɛŮŰŬűɞɟɎɠ ŮɑɜŬɘ ŬɜɎɚɞɔɖ ˊɟɞɠ Űɞ 

ŰŮŰɟɎɔɤɜɞ Űɖɠ ŰɎůŮɤɠ əŬɘ Ůˊɞɛɏɜɖɠ ˊɟɞűŬɜɐɠ ŮɑɜŬɘ ɞ ɚɧɔɞɠ Űɤɜ ɡˊŮɟɡɣɖɚɩɜ 

ŰɎůŮɤɜ ůŰɖɜ ŮˊɑŰŮɡɝɖ ɛŮɔɎɚɤɜ ɘůɢɨɤɜ ɛŮŰŬűɞɟɎɠ. Ⱥˊɘˊɚɏɞɜ ɞɘ ɛŮɘɤɛɏɜŮɠ ŬˊɩɚŮɘŮɠ, 

Űɘɠ ɞˊɞɑŮɠ ůɡɜŮˊɎɔŮŰŬɘ ɖ ɛŮŰŬűɞɟɎ ɛŮ ɡˊŮɟɡɣɖɚɐ ŰɎůɖ əŬɗɘůŰɞɨɜ ɞɘəɞɜɞɛɘəɧŰŮɟɖ 

ɚŮɘŰɞɡɟɔɑŬ ɛŮ Űɖ ŰɎůɖ ŬɡŰɐ. ɇɞ əɧůŰɞɠ ɛŮŰŬűɞɟɎɠ ŬˊɞŰŮɚŮɑ ůɡɜɘůŰŬɛɏɜɖ Űɞɡ 

əɧůŰɞɡɠ ŮɔəŬŰɎůŰŬůɖɠ, Űɞɡ əɧůŰɞɡɠ ŬˊɤɚŮɘɩɜ əŬɘ Űɞɡ əɧůŰɞɡɠ ůɡɜŰɐɟɖůɖɠ Űɖɠ 

ɔɟŬɛɛɐɠ. ȾɟɘŰɐɟɘɞ ɔɘŬ Űɖɜ Ůəɚɞɔɐ ɛɘŬɠ ŰɎůɖɠ ɛŮŰŬűɞɟɎɠ ŮɑɜŬɘ ɖ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ 

əɧůŰɞɡɠ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ˊɤɠ ɖ Ůɝɞɘəɞɜɧɛɖůɖ Űɞɡ əɧůŰɞɡɠ ɚŮɘŰɞɡɟɔɑŬɠ Ŭˊɧ ɛɘŬ 

Ŭɨɝɖůɖ Űɖɠ ŰɎůɖɠ ˊɞɡ ŮˊɘɚɏɔŮŰŬɘ, ŬɜŰɘůŰŬɗɛɑɕŮŰŬɘ Ŭˊɧ Űɘɠ ŬɜŬɔəŬɑŮɠ ˊɟɧůɗŮŰŮɠ 

ŮˊŮɜŭɨůŮɘɠ ůŰɖ ɔɟŬɛɛɐ əŬɘ Űɞ ɚɞɘˊɧ Ůɝɞˊɚɘůɛɧ. ɀɏɢɟɘɠ ɞɟɘůɛɏɜɞɡ ůɖɛŮɑɞɡ, ɖ 
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Ŭɨɝɖůɖ Űɖɠ ŰɎůɖɠ ɏɢŮɘɠ ɤɠ ŬˊɞŰɏɚŮůɛŬ ɛɘəɟɧŰŮɟŮɠ ŬˊɩɚŮɘŮɠ ɚŮɘŰɞɡɟɔɑŬɠ ɔɘŬ 

ŭŮŭɞɛɏɜɞ ɛɏɔŮɗɞɠ Ŭɔɤɔɞɨ ɐ ɛɘəɟɧŰŮɟɞ Ŭɔɤɔɧ ɔɘŬ ŭŮŭɞɛɏɜŮɠ ŬˊɩɚŮɘŮɠ. ȰɜŬ ɛɏɟɞɠ Űɖɠ 

ŮˊɘŰŮɡɢɗŮɑůŬɠ ɞɘəɞɜɞɛɑŬɠ ůŰɞ əɧůŰɞɠ Űɞɡ Ŭɔɤɔɞɨ ɚɧɔɤ ŮűŬɟɛɞɔɐɠ ɡɣɖɚɧŰŮɟɖɠ 

ŰɎůɖɠ ɢɎɜŮŰŬɘ Ŭű' Ůɜɧɠ Ŭˊɧ ŬɡɝɖɛɏɜŮɠ ŬˊɩɚŮɘŮɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜŰŬ ŬɏɟŬ, ɞ ɞˊɞɑɞɠ 

ɘɞɜɑɕŮŰŬɘ Ŭˊɧ Űɘɠ ɡɣɖɚɏɠ ˊŮŭɘŬəɏɠ ŮɜŰɎůŮɘɠ Űɤɜ Ŭɔɤɔɩɜ əŬɘ Ŭű' ŮŰɏɟɞɡ  ɚɧɔɤ 

Ŭɡɝɖɛɏɜɞɡ əɧůŰɞɡɠ ɛɞɜɞŰɐɟɤɜ, ŭɘŬəɞˊŰɩɜ, ɛŮŰŬůɢɖɛŬŰɘůŰɩɜ ə.Ű.ɚ. ɇɞ əɧůŰɞɠ Űɞɡ 

Ůɝɞˊɚɘůɛɞɨ ŬɡɝɎɜŮɘ Űɧůɞ ɔɟɐɔɞɟŬ ůŰɘɠ ɡɣɖɚɏɠ ŰɎůŮɘɠ, ɩůŰŮ ɜŬ ɡˊɎɟɢŮɘ əɎˊɞɘŬ 

ɛɏɔɘůŰɖ Űɘɛɐ Űɖɠ ŰɎůɖɠ, ŮˊɎɜɤ Ŭˊɧ Űɖɜ ɞˊɞɑŬ ɔɑɜŮŰŬɘ ŬɜŰɘɞɘəɞɜɞɛɘəɐ ɖ ɛŮŰŬűɞɟɎ ɛŮ 

ŰŬ ůɖɛŮɟɘɜɎ ŭŮŭɞɛɏɜŬ.  

ɇŬ ɡɚɘəɎ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɞɡɠ Ŭɔɤɔɞɨɠ Űɤɜ ɔɟŬɛɛɩɜ ɛŮŰŬűɞɟɎɠ ŮɑɜŬɘ ɞ 

ɢŬɚəɧɠ əŬɘ Űɞ Ŭɚɞɡɛɑɜɘɞ. ȷˊɧ ŰŬ ŭɨɞ ɛɏŰŬɚɚŬ ˊŬɟɎɔŮŰŬɘ Űɞ ACSR (Aluminium 

Conductor Steel Reinforced) ŭɖɚŬŭɐ Ŭɔɤɔɧɠ Ŭɚɞɡɛɘɜɑɞɡ Ůɜɘůɢɡɛɏɜɞɠ ɛŮ ɢɎɚɡɓŬ. 

ȷˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ əɚɩɜɞɡɠ Ŭɚɞɡɛɘɜɑɞɡ, ŰɞˊɞɗŮŰɖɛɏɜɞɡɠ ɔɨɟɤ Ŭˊɧ ɏɜŬ ɢŬɚɨɓŭɘɜɞ 

əŮɜŰɟɘəɧ ˊɡɟɐɜŬ, ɞ ɞˊɞɑɞɠ ˊŬɟɏɢŮɘ ɛɖɢŬɜɘəɐ ŬɜŰɞɢɐ ůŰɞ Ŭɔɤɔɧ.  

Ƀɘ Ŭɔɤɔɞɑ ɡɣɖɚɐɠ ŰɎůŮɤɠ Űɤɜ ŮɜŬŮɟɑɤɜ ɔɟŬɛɛɩɜ ɛŮŰŬűɞɟɎɠ ŬɜŬɟŰɩɜŰŬɘ Ŭˊɧ Űɞɡɠ 

ˊɡɚɩɜŮɠ Űɖɠ ɔɟŬɛɛɐɠ ŭɘŬ ɛɏůɞɡ ůŮɘɟɎɠ ɛɞɜɤŰɐɟɤɜ, ɞ əŬɗɏɜŬɠ Ůə Űɤɜ ɞˊɞɑɤɜ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɘŬ ŬɚɡůɑŭŬ ŭɑůəɤɜ Ŭˊɧ ˊɞɟůŮɚɎɜɖ ɐ ɔɡŬɚɑ. ȼ Ŭɨɝɖůɖ Űɖɠ ɛɧɜɤůɖɠ 

ɔɘŬ ɡɣɖɚɧŰŮɟŮɠ ŰɎůŮɘɠ ɛŮŰŬűɞɟɎɠ ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ ɛŮ Űɖɜ ˊɟɞůɗɐəɖ ˊŮɟɘůůɧŰŮɟɤɜ 

ŭɑůəɤɜ ůŰɞɡɠ ŬɚɡůɞŮɘŭɐɠ ŬɡŰɞɨɠ ɛɞɜɤŰɐɟŮɠ. ȼ ɛɧɜɤůɖ ɛŮŰŬɝɨ ɛɞɜɤŰɐɟɤɜ əŬɘ ɔɖɠ, 

ůŰɘɠ ŮɜŬɏɟɘŮɠ ɔɟŬɛɛɏɠ  ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɞɜ ŬɏɟŬ ˊɞɡ ɡˊɎɟɢŮɘ ɛŮŰŬɝɨ Űɞɡɠ. ȼ 

ŬˊɧůŰŬůɖ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŰɏŰɞɘŬ ɩůŰŮ ɜŬ ɛɖɜ ŮˊɘŰɟɏˊŮɘ ůŰɞɡɠ Ŭɔɤɔɞɨɠ ɜŬ 

ˊɚɖůɘɎɕɞɡɜ ˊɞɚɨ ɛŮŰŬɝɨ Űɞɡɠ, əŬŰɎ Űɘɠ ŰŬɚŬɜŰɩůŮɘɠ ˊɞɡ ɡűɑůŰŬɜŰŬɘ Ŭˊɧ Űɞɜ ɎɜŮɛɞ, 

ɔɘŬ ɜŬ ŬˊɞűŮɨɔɞɜŰŬɘ Űɡɢɧɜ ŭɘŬůˊɎůŮɘɠ ůŰɘɠ ɛɞɜɩůŮɘɠ əŬɘ ŭɖɛɘɞɡɟɔɑŬ ůˊɘɜɗɖɟɘůɛɩɜ. 

Ƀɘ ůŰɨɚɞɘ ɐ ˊɡɚɩɜŮɠ, ůŰɞɡɠ ɞˊɞɑɞɡɠ ůŰɖɟɑɕɞɜŰŬɘ ɞɘ Ŭɔɤɔɞɑ  Űɤɜ ŮɜŬɏɟɘɤɜ ɔɟŬɛɛɩɜ 

ɛŮŰŬűɞɟɎɠ, ŮɑɜŬɘ ůɡɜɐɗɤɠ ɢŬɚɨɓŭɘɜɞɘ ˊɡɚɩɜŮɠ, ɞɘ ɞˊɞɑɞɘ əŬɚɞɨɜŰŬɘ əŬɘ ˊɨɟɔɞɘ.  

Ƀɘ əɚɘɛŬŰɘəɏɠ ŭɘŬűɞɟɏɠ ŬˊŬɘŰɞɨɜ ˊɞɘəɑɚŮɠ ůɢŮŭɘɎůŮɘɠ ůŰɞɡɠ ˊɨɟɔɞɡɠ ɛŮŰŬűɞɟɎɠ. ɆŮ 

ɛŮɟɘəɏɠ ˊŮɟɘɞɢɏɠ ɞɘ ɔɟŬɛɛɏɠ ˊɟɏˊŮɘ ɜŬ ŬɜŰɏɢɞɡɜ ůŮ ɗɨŮɚɚŮɠ, Ůɜɩ ɎɚɚŮɠ ˊɟɏˊŮɘ ɜŬ 

ŬɜŰɏɢɞɡɜ ůŮ ˊɎɔɞ, ɢɘɧɜɘ ə.Ű.ɚ. ȼ ɏɜŰŬůɖ Űɤɜ əŮɟŬɡɜɩɜ ŭɘŬűɏɟŮɘ Ŭˊɧ ˊŮɟɘɞɢɐ ůŮ 

ˊŮɟɘɞɢɐ. ȼ ůɢŮŭɑŬůɖ Űɖɠ ɔɟŬɛɛɐɠ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ Űɖ ŰɞˊɞɔɟŬűɑŬ Űɖɠ 

ˊŮɟɘɞɢɐɠ, ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ˊɞɘəɑɚŮɘ Ŭˊɧ ŬɜɞɘɢŰɏɠ ˊŮŭɘɎŭŮɠ ɛɏɢɟɘ ŭŬůɤɛɏɜŬ ɓɞɡɜɎ. 

ɀŮɔŬɚɨŰŮɟɖ ŬɝɘɞˊɘůŰɑŬ ɛŮŰŬűɞɟɎɠ ɏɢɞɡɜ, ɞɘ ɔɟŬɛɛɏɠ Ŭˊɚɞɨ əɡəɚɩɛŬŰɞɠ, ɧŰŬɜ ɞɘ 
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ɕɩɜŮɠ ŭɘŮɚŮɨůŮɤɠ Űɤɜ ɔɟŬɛɛɩɜ ɢɤɟɑɕɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ ɛŮ ůɖɛŬɜŰɘəɐ ŬˊɧůŰŬůɖ 

əŬŰɎ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɖɠ ŭɘŬŭɟɞɛɐɠ. ȳˊɞɡ ɧɛɤɠ ŮɑɜŬɘ ŭɨůəɞɚɖ ɖ ŮɝŮɨɟŮůɖ 

ŮˊŬɟəɩɜ ŭɘŬŭɟɞɛɩɜ ŭɘŮɚŮɨůŮɤɠ, ɧˊɤɠ ůŮ ŭɘŬŭɟɞɛɏɠ ɞɟŮɘɜɞɨ ɢŬɟŬəŰɐɟŬ, ɐ əŬɘ ɔɘŬ 

ɚɧɔɞɡɠ ɛɘəɟɧŰŮɟɞɡ əɧůŰɞɡɠ ɛŮŰŬűɞɟɎɠ, Ůɘɠ ɓɎɟɞɠ Űɖɠ ŬɝɘɞˊɘůŰɑŬɠ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ɔɟŬɛɛɏɠ ŭɘˊɚɞɨ əɡəɚɩɛŬŰɞɠ, ůŰɘɠ ɞˊɞɑŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŭɨɞ ŬɜŮɝɎɟŰɖŰŬ 

ŰɟɘűŬůɘəɎ əɡəɚɩɛŬŰŬ ůŮ əɞɘɜɞɨɠ ˊɡɚɩɜŮɠ.  

 

1.4 ȹɘŬɜɞɛɐ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ 

 
ȼ ŭɘŬɜɞɛɐ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ɧɚŮɠ Űɘɠ ŭɘŬŭɘəŬůɑŮɠ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ 

Ůɚɏɔɢɞɡ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɩůŰŮ ɖ ɖɚŮəŰɟɘəɐ ŮɜɏɟɔŮɘŬ ɜŬ ŭɘŬɜŮɛɖɗŮɑ ůŰɞɡɠ 

əŬŰŬɜŬɚɤŰɏɠ. ɇŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɘɠ ɔɟŬɛɛɏɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ 

ɛɏůɤ Űɤɜ ɞˊɞɑɤɜ ŬɡŰɐ űŰɎɜŮɘ ɤɠ Űɞɡɠ əŬŰŬɜŬɚɤŰɏɠ əŬɘ Űɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ 

ɡˊɞɓɘɓŬůɛɞɨ Űɖɠ ŰɎůɖɠ, ɞɘ ɞˊɞɑɞɘ Űɘɠ ůɡɜŭɏɞɡɜ ɛŮ Űɞ ůɨůŰɖɛŬ ɛŮŰŬűɞɟɎɠ. ɇŬ ŭɑəŰɡŬ 

ŭɘŬɜɞɛɐɠ űŰɎɜɞɡɜ ɛɏɢɟɘ Űɞ ɛŮŰɟɖŰɐ Űɖɠ ˊŬɟŮɢɧɛŮɜɖɠ ůŰɞɜ əŬŰŬɜŬɚɤŰɐ ŮɜɏɟɔŮɘŬɠ. 

ɀŮŰɎ Űɞ ɛŮŰɟɖŰɐ ŬɟɢɑɕŮɘ ɖ ŮůɤŰŮɟɘəɐ ɖɚŮəŰɟɘəɐ ŮɔəŬŰɎůŰŬůɖ.  

ȼ ŭɘɎəɟɘůɖ ɛŮŰŬɝɨ Űɤɜ ŭɘəŰɨɤɜ ɛŮŰŬűɞɟɎɠ əŬɘ ŭɘŬɜɞɛɐɠ ŭɘŬűɏɟŮɘ Ŭˊɧ ɢɩɟŬ ůŮ 

ɢɩɟŬ. ȼ ůɡɜŮɢɐɠ Ŭɨɝɖůɖ Űɖɠ əŬŰŬɜɎɚɤůɖɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ əŬɘ ɖ ŰŮɢɜɞɚɞɔɘəɐ 

Ůɝɏɚɘɝɖ Űɤɜ ɡɚɘəɩɜ ɞŭɐɔɖůŬɜ ůŰɖ ɢɟɖůɘɛɞˊɞɑɖůɖ ɧɚɞ əŬɘ ɡɣɖɚɧŰŮɟɤɜ ŰɎůŮɤɜ ɔɘŬ 

Űɖ ŭɘŬɜɞɛɐ ɛŮ ŬˊɞŰɏɚŮůɛŬ ŭɑəŰɡŬ ˊɞɡ ˊŬɚŬɘɧŰŮɟŬ ɏˊŬɘɕŬɜ Űɞ ɟɧɚɞ ɛŮŰŬűɞɟɎɠ ɜŬ 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ŭɑəŰɡŬ ɡˊɞɛŮŰŬűɞɟɎɠ əŬɘ ɜŬ ŬˊɞŰŮɚɞɨɜ ɛɏɟɞɠ Űɖɠ ŭɘŬɜɞɛɐɠ. 

ɆŰŬ ůɨɔɢɟɞɜŬ ůɡůŰɐɛŬŰŬ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ɖ ŬɝɑŬ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ ŭɘŬɜɞɛɐɠ 

əɡɛŬɑɜŮŰŬɘ ůŰɞ 30% Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ. ȰɜŬ Ɏɚɚɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɠ 

ŭɘŬɜɞɛɐɠ ŮɑɜŬɘ Űɞ ˊɚɐɗɞɠ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ Űɞ ŬˊɞŰŮɚɞɨɜ. Ƀɘ ŬˊɩɚŮɘŮɠ ŮɜɏɟɔŮɘŬɠ 

ůŰɞ ŮˊɑˊŮŭɞ Űɖɠ ŭɘŬɜɞɛɐɠ ŮɑɜŬɘ ˊŮɟɑˊɞɡ ŭɘˊɚɎůɘŮɠ Ŭˊɧ Űɞ ŮˊɑˊŮŭɞ ɛŮŰŬűɞɟɎɠ. 

ȼ əŬŰŬůəŮɡŬůŰɘəɐ ŭɘŬɛɧɟűɤůɖ Űɤɜ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ ůɡɜŭɏŮŰŬɘ ɎɛŮůŬ ɛŮ ŰŬ 

ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŭɧɛɖůɖɠ Űɤɜ ˊɧɚŮɤɜ əŬɘ Űɞɡ Űɟɧˊɞɡ ɢɤɟɞŰŬɝɘəɐɠ 

ŭɘŬɛɧɟűɤůɖɠ. ɇŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ůŮ ŭɑəŰɡŬ ɡɣɖɚɐɠ, ɛɏůɖɠ əŬɘ 

ɢŬɛɖɚɐɠ ŰɎůɖɠ. ȷɜɎɚɞɔŬ ɛŮ Űɖɜ əŬŰŬůəŮɡŬůŰɘəɐ Űɞɡɠ ŭɘŬɛɧɟűɤůɖ ŰŬ ŭɑəŰɡŬ 

ŭɘŬɜɞɛɐɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ŮɜŬɏɟɘŬ əŬɘ ɡˊɧɔŮɘŬ. ɇŬ ŮɜŬɏɟɘŬ ŮɑɜŬɘ ɚɘɔɧŰŮɟɞ ŭŬˊŬɜɖɟɎ 

əŬɘ ůŮ ŬɡŰɎ ɖ ŬˊɞəŬŰɎůŰŬůɖ Űɤɜ ɓɚŬɓɩɜ ŮɑɜŬɘ ŰŬɢɨŰŮɟɖ. ɋůŰɧůɞ ůŰɘɠ 
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ˊɡəɜɞəŬŰɞɘəɖɛɏɜŮɠ ˊŮɟɘɞɢɏɠ Űɤɜ ˊɧɚŮɤɜ ŰŬ ŭɑəŰɡŬ əŬŰŬůəŮɡɎɕɞɜŰŬɘ ɡˊɧɔŮɘŬ, ŭɘɧŰɘ 

ŭŮɜ ɡˊɎɟɢŮɘ ɞ ŬˊŬɘŰɞɨɛŮɜɞɠ ɢɩɟɞɠ , ɩůŰŮ ɜŬ ŰɖɟɞɨɜŰŬɘ ɞɘ ŬˊɞůŰɎůŮɘɠ ŬůűŬɚŮɑŬɠ Ŭˊɧ 

ŰŬ əŰɑɟɘŬ ŬɚɚɎ əŬɘ ɔɘŬ ɚɧɔɞɡɠ ŬɘůɗɖŰɘəɐɠ. 

 

1.5 ȺɡůŰɎɗŮɘŬ Ɇ.ȼ.Ⱥ 

 
ȼ ŮɡůŰɎɗŮɘŬ Ůɜɧɠ ɆȼȺ ɞɟɑɕŮŰŬɘ ɤɠ ɖ ɘəŬɜɧŰɖŰɎ Űɞɡ ɜŬ ˊŬɟŬɛɏɜŮɘ ůŮ əŬŰɎůŰŬůɖ 

ɘůɞɟɟɞˊɑŬɠ ɡˊɧ əŬɜɞɜɘəɏɠ ůɡɜɗɐəŮɠ əŬɘ ɜŬ ŮˊŬɜɏɟɢŮŰŬɘ ůŮ ŬɡŰɐ ɛŮŰɎ Ŭˊɧ əɎˊɞɘŬ 

ŭɘŬŰŬɟŬɢɐ.  

ȼ ŬůŰɎɗŮɘŬ Ůɜɧɠ ɆȼȺ ɛˊɞɟŮɑ ɜŬ ˊɎɟŮɘ ŭɘɎűɞɟŮɠ ɛɞɟűɏɠ əŬɘ ɛˊɞɟŮɑ ɜŬ ŮˊɖɟŮɎɕŮŰŬɘ 

Ŭˊɧ ŭɘɎűɞɟɞɡɠ ˊŬɟɎɔɞɜŰŮɠ. ȼ ŬɜɎɚɡůɖ Űɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ŬůŰɎɗŮɘŬɠ , ɖ ŬɜŬɔɜɩɟɘůɖ 

Űɤɜ ɓŬůɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ůɡɜŮɘůűɏɟɞɡɜ ůŰɖɜ ŬůŰɎɗŮɘŬ əŬɘ ɖ ůɢŮŭɑŬůɖ ɛŮɗɧŭɤɜ 

ɓŮɚŰɑɤůɖɠ Űɖɠ ŮɡůŰŬɗɞɨɠ ɚŮɘŰɞɡɟɔɑŬɠ ŭɘŮɡəɞɚɨɜŮŰŬɘ ɘŭɘŬɑŰŮɟŬ Ŭˊɧ Űɞ ŭɘŬɢɤɟɘůɛɧ Űɖɠ 

ŮɡůŰɎɗŮɘŬɠ ůŮ əŬŰɎɚɚɖɚŮɠ əŬŰɖɔɞɟɑŮɠ. ȷɡŰɏɠ ɞɘ əŬŰɖɔɞɟɑŮɠ ɓŬůɑɕɞɜŰŬɘ ůŰɞɡɠ 

ˊŬɟŬəɎŰɤ ˊŬɟɎɔɞɜŰŮɠ: 

¶ Ƀɘ ɛɖɢŬɜɘůɛɞɑ, ŭɘŬŭɘəŬůɑŮɠ əŬɘ ɖ ɢɟɞɜɘəɐ əɚɑɛŬəŬ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɚɖűɗɞɨɜ 

ɡˊɧɣɖ ɔɘŬ ɜŬ ŮɝŮŰŬůŰŮɑ ɖ ŬůŰɎɗŮɘŬ 

¶ ɇɞɜ Űɟɧˊɞ Ůɝɏɚɘɝɖɠ Űɖɠ ŮˊɘəŮɑɛŮɜɖɠ ŬůŰɎɗŮɘŬɠ 

¶ ɇɞ ɛɏɔŮɗɞɠ Űɖɠ ŭɘŬŰŬɟŬɢɐɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůŮɘ Űɖɜ ŬůŰɎɗŮɘŬ 

ɆŰɞ ůɢɐɛŬ 1.3 ŭɑɜŮŰŬɘ ɛɘŬ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ŭɘŬűɧɟɤɜ Űɨˊɤɜ ŮɡůŰɎɗŮɘŬɠ Űɤɜ 

Ɇ.ȼ.Ⱥ ɛŮ ɓɎůɖ ŰŬ ˊŬɟŬˊɎɜɤ əɟɘŰɐɟɘŬ. 

                                              

ɆɢɐɛŬ 1.3 - ȾŬŰɖɔɞɟɑŮɠ ŮɡůŰɎɗŮɘŬɠ Ůɜɧɠ Ɇ.ȼ.Ⱥ 
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ȼ ŮɡůŰɎɗŮɘŬ ŰɎůɖɠ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ ɘəŬɜɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɜŬ ŭɘŬŰɖɟŮɑ Űɘɠ 

ŰɎůŮɘɠ ůŮ ɧɚɞɡɠ Űɞɡɠ ɕɡɔɞɨɠ ůŮ ŬˊɞŭŮəŰɎ ŮˊɑˊŮŭŬ Űɘɛɩɜ ɧŰŬɜ ɡˊɞɓɎɚɚŮŰŬɘ ůŮ ɛŬ 

ŭɘŬŰŬɟŬɢɐ Ŭˊɧ ɏɜŬ Ŭɟɢɘəɧ ůɖɛŮɑɞ ɚŮɘŰɞɡɟɔɑŬɠ. 

ȼ ŬůŰɎɗŮɘŬ ŰɎůɖɠ ŮəŭɖɚɩɜŮŰŬɘ ɛŮ Űɖ ɛɞɟűɐ Űɖɠ ɓŬɗɛɘŬɑŬɠ ˊŰɩůɖɠ ɐ Ŭɜɨɣɤůɖɠ Űɤɜ 

ŰɎůŮɤɜ ɞɟɘůɛɏɜɤɜ ɕɡɔɩɜ. ɄɘɗŬɜɐ ŮˊɑˊŰɤůɖ ɛɘŬɠ ŰɏŰɞɘŬɠ Ůɝɏɚɘɝɖɠ ŮɑɜŬɘ ɖ ŬˊɩɚŮɘŬ 

űɞɟŰɑɞɡ ɛɘŬɠ ˊŮɟɘɞɢɐɠ ɐ ŬˊɩɚŮɘŬ ɔɟŬɛɛɩɜ ɛŮŰŬűɞɟɎɠ ŮɝŬɘŰɑŬɠ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ 

ɖɚŮəŰɟɞɜɧɛɤɜ ˊɟɞůŰŬůɑŬɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůɞɡɜ əŬɘ ůŮ ɎɚɚŮɠ ŭɘŬŭɞɢɘəɏɠ 

ŬˊɩɚŮɘŮɠ ůŰɞɘɢŮɑɤɜ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

ȼ əɘɜɖŰɐɟɘŬ ŭɨɜŬɛɖ Űɖɠ ŬůŰɎɗŮɘŬɠ ŰɎůɖɠ ŮɑɜŬɘ ůɡɜɐɗɤɠ ŰŬ űɞɟŰɑŬ ˊɞɡ ŰŮɑɜɞɡɜ ɜŬ 

ŬˊɞəŬŰŬůŰɐůɞɡɜ Űɖɜ ɘůɢɨ ˊɞɡ əŬŰŬɜŬɚɩɜɞɡɜ. ɇɏŰɞɘŬ ŭɡɜŬɛɘəɎ űɞɟŰɑŬ ŮɑɜŬɘ 

ůɡɜɐɗɤɠ əɘɜɖŰɐɟŮɠ ŮˊŬɔɤɔɐɠ ˊɞɡ ɛŮŰŬɓɎɚɚɞɡɜ Űɖɜ ɞɚɑůɗɖůɖ Űɞɡɠ, ɗŮɟɛɞůŰŬŰɘəɎ 

űɞɟŰɑŬ ŬɚɚɎ əŬɘ ɏɛɛŮůɞɘ ɛɖɢŬɜɘůɛɞɑ ŬˊɞəŬŰɎůŰŬůɖɠ űɞɟŰɑɞɡ , ɆɡůŰɐɛŬŰŬ ȷɚɚŬɔɐɠ 

ɇɎůɖɠ Ɉˊɧ ūɞɟŰɑɞ (ɆȷɇɈū) əŬɘ űɞɟŰɑŬ ŮɚŮɔɢɧɛŮɜŬ ɛŮ ɛŮŰŬŰɟɞˊŮɑɠ ɘůɢɨɞɠ. 

ȼ ŮɡůŰɎɗŮɘŬ ŰɎůɖɠ ɛˊɞɟŮɑ, ɔɘŬ ɚɧɔɞɡɠ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɖɠ ŬɜɎɚɡůɖɠ, ɜŬ ɢɤɟɘůŰŮɑ 

ůŮ ŮɡůŰɎɗŮɘŬ ɛŮɔɎɚɤɜ əŬɘ ɛɘəɟɩɜ ŭɘŬŰŬɟŬɢɩɜ. ȼ ŮɡůŰɎɗŮɘŬ ŰɎůɖɠ ɛŮɔɎɚɤɜ 

ŭɘŬŰŬɟŬɢɩɜ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ ɘəŬɜɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɜŬ ŭɘŬŰɖɟŮɑ ŰŬ ŮˊɑˊŮŭŬ Űɤɜ 

ŰɎůŮɤɜ ůŰɘɠ ŮˊɘɗɡɛɖŰɏɠ Űɘɛɏɠ ɨůŰŮɟŬ Ŭˊɧ ůɞɓŬɟɏɠ ŭɘŬŰŬɟŬɢɏɠ ɧˊɤɠ ŬˊɩɚŮɘŬ ɛɘŬɠ 

ɛŮɔɎɚɖɠ ɛɞɜɎŭŬɠ ˊŬɟŬɔɤɔɐɠ ɐ ɛɘŬɠ ŭɘŬůɡɜŭŮŰɘəɐɠ ɔɟŬɛɛɐɠ. ȼ ŬɜɎɚɡůɖ Űɖɠ 

ŮɡůŰɎɗŮɘŬɠ ŰɎůɖɠ ɛŮɔɎɚɤɜ ŭɘŬŰŬɟŬɢɩɜ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŮɝɏŰŬůɖ Űɖɠ ɛɖ ɔɟŬɛɛɘəɐɠ 

Ŭˊɧəɟɘůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɔɘŬ ɞɟɘůɛɏɜɞ ɢɟɧɜɞ, ɩůŰŮ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ ɖ ůɡɛˊŮɟɘűɞɟɎ 

əŬɘ ɞɘ ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ ɛŮŰŬɝɨ ŭɘŬŰɎɝŮɤɜ Űɞɡ ŭɘəŰɨɞɡ ɧˊɤɠ ɞɘ ůɨɔɢɟɞɜŮɠ ɔŮɜɜɐŰɟɘŮɠ 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ ůɡůŰɖɛɎŰɤɜ Ůɚɏɔɢɞɡ əŬɘ ˊɟɞůŰŬůɑŬɠ, ɞɘ əɘɜɖŰɐɟŮɠ əŬɘ ŰŬ 

ɆȷɇɈū. 

ȼ ŮɡůŰɎɗŮɘŬ ɛɘəɟɩɜ ŭɘŬŰŬɟŬɢɩɜ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ ɘəŬɜɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɜŬ 

ŭɘŬŰɖɟŮɑ ŬˊɞŭŮəŰɎ ŮˊɑˊŮŭŬ ŰɎůŮɤɜ ůŮ ɧɚɞɡɠ Űɞɡɠ ɕɡɔɞɨɠ ɧŰŬɜ ɡűɑůŰŬŰŬɘ ɛɘəɟɏɠ 

ŭɘŬŰŬɟŬɢɏɠ ɧˊɤɠ ŮɑɜŬɘ ɖ ɛŮŰŬɓɞɚɐ ůŰɖ ɕɐŰɖůɖ Ůɜɧɠ ůɡɔəŮəɟɘɛɏɜɞɡ űɞɟŰɑɞɡ. Ƀ 

ŮɝŮŰŬɕɧɛŮɜɞɠ Űɨˊɞɠ ŮɡůŰɎɗŮɘŬɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ ɢŬɟŬəŰɖɟɘůŰɘəɐ Űɤɜ űɞɟŰɑɤɜ əŬɘ 

Űɤɜ ůɡɜŮɢɧɛŮɜɤɜ ɐ ŭɘŬəɟɘŰɩɜ ŭɘŬŰɎɝŮɤɜ Ůɚɏɔɢɞɡ ůŮ ɛɘŬ ŭŮŭɞɛɏɜɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ 

ɚŮɘŰɞɡɟɔɑŬɠ. ȼ ŬɜɎɚɡůɖ Űɖɠ ŮɡůŰɎɗŮɘŬɠ ŰɎůɖɠ ɛɘəɟɩɜ ŭɘŬŰŬɟŬɢɩɜ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɛŮ 
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ɔɟŬɛɛɘəɞˊɞɑɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ůŰɖɜ ŮɔɔɨŰɖŰŬ Űɞɡ ŮɝŮŰŬɕɧɛŮɜɞɡ ůɖɛŮɑɞɡ 

ɘůɞɟɟɞˊɑŬɠ. 

 

Ⱥˊɘˊɚɏɞɜ ɖ ŮɡůŰɎɗŮɘŬ ŰɎůɖɠ ɛˊɞɟŮɑ ɜŬ əŬŰɖɔɞɟɘɞˊɞɘɖɗŮɑ əŬɘ ɤɠ ˊɟɞɠ Űɞ ɢɟɞɜɘəɧ 

ˊɚŬɑůɘɞ ůŰɞ ɞˊɞɑɞ ŮɝŮŰɎɕŮŰŬɘ, ŭɖɚŬŭɐ ŮɑŰŮ ůŰɖ ɓɟŬɢɡˊɟɧɗŮůɛɖ (ɛŮɟɘəɎ 

ŭŮɡŰŮɟɧɚŮˊŰŬ) ŮɑŰŮ ůŰɖ ɛŬəɟɞˊɟɧɗŮůɛɖ əɚɑɛŬəŬ (ŭŮəɎŭŮɠ ɚŮˊŰɎ). ȼ ɓɟŬɢɡˊɟɧɗŮůɛɖ 

ŮɡůŰɎɗŮɘŬ ŰɎůɖɠ ŮɛˊɚɏəŮɘ ŰŬɢɏɤɠ ŬˊɞəɟɘɜɧɛŮɜɞɡɠ ŭɡɜŬɛɘəɞɨɠ ɛɖɢŬɜɘůɛɞɨɠ ɧˊɤɠ 

əɘɜɖŰɐɟŮɠ ŮˊŬɔɤɔɐɠ, ɖɚŮəŰɟɘəɎ ŮɚŮɔɢɧɛŮɜŬ űɞɟŰɑŬ əŬɘ ŭɘŬŰɎɝŮɘɠ ɖɚŮəŰɟɞɜɘəɩɜ 

ɘůɢɨɞɠ. ȼ ŬɜɎɚɡůɖ űŬɘɜɞɛɏɜɤɜ ŬɡŰɐɠ Űɖɠ əɚɑɛŬəŬɠ ŬˊŬɘŰŮɑ Űɖɜ Ůˊɑɚɡůɖ ŭɘŬűɞɟɘəɩɜ 

ŮɝɘůɩůŮɤɜ ɐ əŬɘ ŮɝɘůɩůŮɤɜ ŭɘŬűɞɟɩɜ. Ⱥˊɘˊɚɏɞɜ, ɖ ɓɟŬɢɡˊɟɧɗŮůɛɖ ŬůŰɎɗŮɘŬ ŰɎůɖɠ 

ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ŬɜɎɚɡůɖ ɓɟŬɢɡəɡəɚɤɛɎŰɤɜ əɞɜŰɎ ůŰŬ űɞɟŰɑŬ, ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ 

ŬůŰɎɗŮɘŬ ɔɤɜɑŬɠ ˊɞɡ ŮɝŮŰɎɕŮŰŬɘ əɞɜŰɎ ůŰɘɠ ɛɞɜɎŭŮɠ ˊŬɟŬɔɤɔɐɠ. 

ȼ ɛŬəɟɞˊɟɧɗŮůɛɖ ŮɡůŰɎɗŮɘŬ ŰɎůɖɠ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ ˊɘɞ Ŭɟɔɩɜ 

ɛɖɢŬɜɘůɛɩɜ, ɧˊɤɠ ŰŬ ɆȷɇɈū, ŮˊŬɜŬűŮɟɧɛŮɜŬ ɗŮɟɛɞůŰŬŰɘəɎ űɞɟŰɑŬ, ˊŮɟɘɞɟɘůŰɏɠ 

ɡˊŮɟŭɘɏɔŮɟůɖɠ ůŰɘɠ ůɨɔɢɟɞɜŮɠ ɛɖɢŬɜɏɠ əŬɘ ůŰŬŰɎ ůɡůŰɐɛŬŰŬ ˊɡəɜɤŰɩɜ. ȼ ŬɜɎɚɡůɖ 

Űɖɠ ɛŬəɟɞˊɟɧɗŮůɛɖɠ ŮɡůŰɎɗŮɘŬɠ ŰɎůɖɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ŭɡɜŬɛɘəɏɠ 

ˊɟɞůɞɛɞɘɩůŮɘɠ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɔɘŬ ɏɜŬ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 

ɛŮɟɘəɩɜ ɚŮˊŰɩɜ. ɆŰɖ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɖ ŬůŰɎɗŮɘŬ ɛˊɞɟŮɑ ɜŬ ɞűŮɑɚŮŰŬɘ ŮɑŰŮ ůŮ 

ŬˊɩɚŮɘŬ ɛŬəɟɞˊɟɧɗŮůɛɞɡ ůɖɛŮɑɞɡ ɘůɞɟɟɞˊɑŬɠ ŮɑŰŮ ůŰɖɜ ŮˊɑŰŮɡɝɖ ɛŬəɟɞˊɟɧɗŮůɛɞɡ 

ůɖɛŮɑɞɡ ɘůɞɟɟɞˊɑŬɠ, Űɞ ɞˊɞɑɞ ɧɛɤɠ ŮɑɜŬɘ ŬůŰŬɗɏɠ Ŭˊɧ ˊɚŮɡɟɎɠ ŮɡůŰɎɗŮɘŬɠ ɛɘəɟɩɜ 

ŭɘŬŰŬɟŬɢɩɜ. Ⱥˊɑůɖɠ ɖ ŬůŰɎɗŮɘŬ ŰɎůɖɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞəɚɖɗŮɑ ɧŰŬɜ ɝŮˊŮɟŬůŰɞɨɜ ŰŬ 

ɧɟɘŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɚɝɖɠ Ůɜɧɠ ŮɡůŰŬɗɞɨɠ ůɖɛŮɑɞɡ ɘůɞɟɟɞˊɑŬɠ ɛŮŰɎ Űɖ ŭɘŬŰŬɟŬɢɐ əŬɘ 

Űɖ ɚɐɣɖ ŭɘɞɟɗɤŰɘəɩɜ ɛɏŰɟɤɜ. ɆŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ Ŭɝɘɞɚɧɔɖůɖɠ ɛɏŰɟɤɜ ŬɜŰɘɛŮŰɩˊɘůɖɠ 

Űɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ɛŬəɟɞˊɟɧɗŮůɛɖɠ ŬůŰɎɗŮɘŬɠ ŰɎůɖɠ ŬˊŬɘŰɞɨɜŰŬɘ ŮəŰŮŰŬɛɏɜŮɠ 

ɢɟɞɜɘəɏɠ ˊɟɞůɞɛɞɘɩůŮɘɠ Űɞɡ ŭɘəŰɨɞɡ.  
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1.6 ȰɚŮɔɢɞɠ Ɇ.ȼ.Ⱥ 

 
ȼ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ŮɜɏɟɔŮɘŬɠ Ůɜɧɠ ɛŮɔɎɚɞɡ ŭɘŬůɡɜŭŮŭŮɛɏɜɞɡ ůɡůŰɐɛŬŰɞɠ ɖɚŮəŰɟɘəɐɠ 

ŮɜɏɟɔŮɘŬɠ ɔɑɜŮŰŬɘ ɛŮ əŮɜŰɟɘəɎ ůɡůŰɐɛŬŰŬ ŮˊɞˊŰŮɑŬɠ əŬɘ ŬɡŰɞɛɎŰɞɡ Ůɚɏɔɢɞɡ, ɛŮ ŰŬ 

ɞˊɞɑŬ ŮɝŬůűŬɚɑɕŮŰŬɘ ɞɘəɞɜɞɛɘəɐ ɚŮɘŰɞɡɟɔɑŬ, ɡɣɖɚɧɠ ŭŮɑəŰɖɠ ŬůűɎɚŮɘŬɠ əŬɘ ɛŮɔɎɚɖ 

ŬɝɘɞˊɘůŰɑŬ ɚŮɘŰɞɡɟɔɑŬɠ. ȼ ɖɚŮəŰɟɘəɐ ŮɜɏɟɔŮɘŬ ˊŬɟɏɢŮŰŬɘ ůŰɞɡɠ əŬŰŬɜŬɚɤŰɏɠ ɡˊɧ 

ɞɟɘůɛɏɜɖ ŰɎůɖ əŬɘ ůɡɢɜɧŰɖŰŬ, ɞɘ Űɘɛɏɠ Űɤɜ ɞˊɞɑɤɜ ˊɟɏˊŮɘ ɜŬ ŭɘŬŰɖɟɞɨɜŰŬɘ ůŰŬɗŮɟɏɠ 

ɛɏůŬ ůŮ ˊɟɞəŬɗɞɟɘůɛɏɜŬ ůɡɛɓŬŰɘəɎ ɧɟɘŬ əŬɘ ɖ Űɐɟɖůɖ ŬɡŰɩɜ Űɤɜ ůɡɜɗɖəɩɜ 

əŬɗɞɟɑɕŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ ŮɝɡˊɖɟɏŰɖůɖɠ Űɞɡ əŬŰŬɜŬɚɤŰɐ. ȼ ůɢŮŭɑŬůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

əŬɘ ɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ˊɟɏˊŮɘ ɜŬ Ůɝɘůɞɟɟɞˊɞɨɜ əŬɚɐ ˊɞɘɧŰɖŰŬ ŮɝɡˊɖɟɏŰɖůɖɠ əŬɘ əŬɚɧ 

ŭŮɑəŰɖ ŬɝɘɞˊɘůŰɑŬɠ ɛŮ ɘəŬɜɞˊɞɘɖŰɘəɧ əɧůŰɞɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

Ƀ ɏɚŮɔɢɞɠ Űɖɠ ůɡɢɜɧŰɖŰŬɠ əŬɘ Űɖɠ ŰɎůɖɠ ŬˊɞŰŮɚɞɨɜ Űɘɠ ŭɨɞ ɓŬůɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ 

ɚŮɘŰɞɡɟɔɑŬɠ Ůɜɧɠ ɆȼȺ. ȼ ůɡɢɜɧŰɖŰŬ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞ ɘůɞɕɨɔɘɞ ˊɟŬɔɛŬŰɘəɐɠ ɘůɢɨɞɠ. ȼ 

ůɡɜŮɢɐɠ Ůɝɘůɞɟɟɧˊɖůɖ Űɞɡ ɘůɞɕɡɔɑɞɡ ŬɡŰɞɨ ɏɢŮɘ ůŬɜ ŬˊɞŰɏɚŮůɛŬ Űɖ ůŰŬɗŮɟɐ Űɘɛɐ 

Űɖɠ ůɡɢɜɧŰɖŰŬɠ. ɆŮ əɎɗŮ ɛŮŰŬɓɞɚɐ Űɞɡ űɞɟŰɑɞɡ ɖ ˊŬɟŬɔɤɔɐ ˊɟɏˊŮɘ ɜŬ 

ˊɟɞůŬɟɛɧɕŮŰŬɘ ɎɛŮůŬ. ȼ ɟɨɗɛɘůɖ ŬɡŰɐ ɔɑɜŮŰŬɘ Ŭˊɧ Űɞɡɠ ɟɡɗɛɘůŰɏɠ ůŰɟɞűɩɜ Űɤɜ 

ůŰɟɞɓɑɚɤɜ, ɞɘ ɞˊɞɑɞɘ ŬˊɞŰŮɚɞɨɜ ůɡůŰɐɛŬŰŬ əɚŮɘůŰɞɨ ɓɟɧɢɞɡ əŬɘ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ 

ŬɡŰɧɛŬŰŬ ůŰɘɠ ŬɚɚŬɔɏɠ Űɞɡ űɞɟŰɑɞɡ. ɆŰŬ ůɨɔɢɟɞɜŬ ŭɘŬůɡɜŭŮŭŮɛɏɜŬ ůɡůŰɐɛŬŰŬ Űɞ 

ˊɟɧɓɚɖɛŬ Űɞɡ Ůɚɏɔɢɞɡ ůɡɢɜɧŰɖŰŬɠ ŮɑɜŬɘ ůɨɜɗŮŰɞ əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ əŬŰŬɜɞɛɐ 

Űɤɜ ɛŮŰŬɓɞɚɩɜ ɕɐŰɖůɖɠ ɛŮŰŬɝɨ Űɤɜ ŭɘŬűɧɟɤɜ ɛɞɜɎŭɤɜ. 

ɇɞ ˊɟɧɓɚɖɛŬ Űɖɠ ŭɘŬŰɐɟɖůɖɠ Űɖɠ ŰɎůɖɠ ɛŮŰŬɝɨ Űɤɜ ŮˊɘŰɟŮˊɧɛŮɜɤɜ ɞɟɑɤɜ 

ˊŮɟɘˊɚɏəŮŰŬɘ Ŭˊɧ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɖ ŰɎůɖ ŭŮɜ ŮɑɜŬɘ ŮɜɘŬɑŬ ůŮ ɧɚɞ Űɞ ůɨůŰɖɛŬ, ɧˊɤɠ ɖ 

ůɡɢɜɧŰɖŰŬ, ŬɚɚɎ ˊɞɘəɑɚŮɘ Ŭˊɧ ɗɏůɖ ůŮ ɗɏůɖ əŬɘ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ɎŮɟɔɞ ɘůɢɨ ,ɖ 

ɞˊɞɑŬ ŭɘŬəɘɜŮɑŰŬɘ Ŭˊɧ Űɞ ůɨůŰɖɛŬ. Ⱥˊɞɛɏɜɤɠ ɖ ɟɨɗɛɘůɖ Űɖɠ ŰɎůɖɠ ŭŮɜ ɛˊɞɟŮɑ ɜŬ 

ɔɑɜŮŰŬɘ ɛɧɜɞ Ŭˊɧ Űɘɠ ɔŮɜɜɐŰɟɘŮɠ ,ˊɞɡ ŮɑɜŬɘ űɡůɘɞɚɞɔɘəɎ ɞɘ ˊɖɔɏɠ ɎŮɟɔɞɡ ɘůɢɨɞɠ , ŬɚɚɎ 

ɔɑɜŮŰŬɘ əŬɘ ɛŮ ɎɚɚŬ ɛɏůŬ ůŮ ˊŮɟɘůůɧŰŮɟŮɠ ɗɏůŮɘɠ Űɞɡ ŭɘəŰɨɞɡ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɛŮ Űɖ 

ɟɨɗɛɘůɖ Űɖɠ ůɢɏůɖɠ ɛŮŰŬűɞɟɎɠ Űɤɜ ɛŮŰŬůɢɖɛŬŰɘůŰɩɜ, ɛŮ Űɖ ůɨɜŭŮůɖ-ŬˊɞůɨɜŭŮůɖ 

ˊɡəɜɤŰɩɜ , ˊɖɜɑɤɜ əŬɘ ŮɝŮɘŭɘəŮɡɛɏɜɤɜ ŭɘŬŰɎɝŮɤɜ (ŬɡŰɧɛŬŰɤɜ ɟɡɗɛɘůŰɩɜ ŰɎůɖɠ). 
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ȾȺūȷȿȷȽɃ 2 

ȹȽȾɇɈȷ ȹȽȷɁɃɀȼɆ ȼȿȺȾɇɅȽȾȼɆ ȺɁȺɅũȺȽȷɆ 

 

 

2.1 ɄɟɤŰŮɨɞɡůŬ ŭɘŬɜɞɛɐ 

ɈˊɎɟɢɞɡɜ ˊɞɚɚɞɑ əŬɘ ŭɘŬűɞɟŮŰɘəɞɑ Űɟɧˊɞɘ ŬɜɎˊŰɡɝɖɠ Űɤɜ ŭɘəŰɨɤɜ ˊɟɤŰŮɨɞɡůŬɠ 

ŭɘŬɜɞɛɐɠ, ɞɘ ˊŮɟɘůůɧŰŮɟɞɘ Ŭˊɧ ŬɡŰɞɨɠ ŮɛűŬɜɑɕɞɡɜ ˊɞɚɚɎ əɞɘɜɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ. ɆŰŬ 

ˊŮɟɘůůɧŰŮɟŬ ŭɑəŰɡŬ, Űɧůɞ ůŰɞ ɛɏɟɞɠ Űɖɠ ˊɟɤŰŮɨɞɡůŬɠ ŭɘŬɜɞɛɐɠ ŬɚɚɎ ɧůɞ əŬɘ ůŰɞ 

ŮˊɑˊŮŭɞ Űɖɠ ŭŮɡŰŮɟŮɨɞɡůŬɠ ŭɘŬɜɞɛɐɠ ˊŬɟɞɡůɘɎɕɞɡɜ ŬəŰɘɜɘəɐ (ŭŮɜŭɟɞŮɘŭɐ) ɛɞɟűɐ. ɇŬ 

ɓŬůɘəɧŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɜɎˊŰɡɝɖɠ ɏɜŬɜŰɘ Űɤɜ ɡˊɞɚɞɑˊɤɜ ŮɑɜŬɘ: 

¶ ŮɡəɞɚɧŰŮɟɖ ɟɨɗɛɘůɖ ŰɎůɖɠ 

¶ ˊɘɞ ŬˊɚɎ ɛɏůŬ ˊɟɞůŰŬůɑŬɠ 

¶ ɛɘəɟɧŰŮɟŬ ůűŬɚɛŬŰɘəɎ ɟŮɨɛŬŰŬ 

¶ ŮɡəɞɚɧŰŮɟɖ ˊɟɧɔɜɤůɖ əŬɘ ɏɚŮɔɢɞɠ Űɖɠ ɟɞɐɠ ɘůɢɨɞɠ 

¶ ɢŬɛɖɚɧŰŮɟɞ ɚŮɘŰɞɡɟɔɘəɧ əɧůŰɞɠ 

¶ ůɡɜŰɖɟɖůɘɛɧŰɖŰŬ 

ȼ əŬŰɎɚɚɖɚɖ Ůˊɘɚɞɔɐ ŬɜɎˊŰɡɝɖɠ Űɞɡ ŭɘəŰɨɞɡ ɏɢŮɘ ɎɛŮůɖ ůɢɏůɖ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɖɠ 

ˊŮɟɘɞɢɐɠ əɎɚɡɣɖɠ əŬɘ Űɖ ɔŮɤɔɟŬűɘəɐ ˊɡəɜɧŰɖŰŬ Űɞɡ űɞɟŰɑɞɡ, Űɖ ŭɘŬɛɧɟűɤůɖ Űɤɜ 

əŮɜŰɟɘəɩɜ əŬɘ Űɤɜ ˊŬɟŬˊɚŮɨɟɤɜ ɞŭɘəɩɜ ŬɟŰɖɟɘɩɜ, ŰŬ ŮɛˊɧŭɘŬ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ˊŬɟŮɛɓɎɚɚɞɜŰŬɘ əŬŰɎ ɛɐəɞɠ Űɖɠ ɧŭŮɡůɖɠ Űɤɜ ŭɘəŰɨɤɜ, Űɖ əɟɘůɘɛɧŰɖŰŬ Űɤɜ űɞɟŰɑɤɜ 

əɎɚɡɣɖɠ ə.Ű.ɚ.  

ɇŬ ŮɜŬɏɟɘŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ ɏɢɞɡɜ ɛɘəɟɧŰŮɟŬ əɧůŰɖ əŬŰŬůəŮɡɐɠ əŬɘ ůɡɜŰɐɟɖůɖɠ ůŮ 

ůɢɏůɖ ɛŮ ŰŬ ɡˊɧɔŮɘŬ, ŬˊŬɘŰɞɨɜ ɧɛɤɠ ůɖɛŬɜŰɘəɧ ɢɩɟɞ ɔɘŬ Űɖɜ ɧŭŮɡůɐ Űɞɡɠ əŬɘ Űɞ 

ɔŮɔɞɜɧɠ ŬɡŰɧ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɛŮɘɞɜɏəŰɖɛŬ, ɘŭɘŬɑŰŮɟŬ ůŰɘɠ ˊɡəɜɞəŬŰɞɘəɖɛɏɜŮɠ 

ˊŮɟɘɞɢɏɠ (ŬůŰɘəɎ əɏɜŰɟŬ). ȼ ɢɟɐůɖ Űɤɜ ŮɜŬɏɟɘɤɜ ŭɘəŰɨɤɜ ůɡɜɑůŰŬŰŬɘ əɡɟɑɤɠ ůŰɘɠ 

ˊŮɟɘɞɢɏɠ ˊɞɡ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ɛɘəɟɏɠ ɏɤɠ ɛɏŰɟɘŮɠ ˊɡəɜɧŰɖŰŮɠ űɞɟŰɑɞɡ, ŭɖɚŬŭɐ 

ɔɘŬ Űɘɠ ŬɔɟɞŰɘəɏɠ əŬɘ Űɘɠ ɖɛɘŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ. ɆŰŬ ɛŮɔɎɚŬ ŬůŰɘəɎ əɏɜŰɟŬ ŰŬ ŭɑəŰɡŬ 

ŭɘŬɜɞɛɐɠ ůɡɜɐɗɤɠ ŮɑɜŬɘ Ůɜ ɛɏɟŮɘ ŮɜŬɏɟɘŬ Ůɜ ɛɏɟŮɘ ɡˊɧɔŮɘŬ.  
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ɆɢɐɛŬ 2.1 - ɇɡˊɘəɐ ɔɟŬɛɛɐ ˊɟɤŰŮɨɞɡůŬɠ ŭɘŬɜɞɛɐɠ ɛŮ ŰŬ ɓŬůɘəɎ ŮɝŬɟŰɐɛŬŰŬ əŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

 

 

2.1.1 ȾŬŰɖɔɞɟɑŮɠ ůɢŮŭɘŬůɛɞɨ ŭɘəŰɨɤɜ ˊɟɤŰŮɨɞɡůŬɠ ŭɘŬɜɞɛɐɠ 

 

ɈˊɎɟɢɞɡɜ ŰɟŮɘɠ əɡɟɑŬɟɢɞɘ Űɟɧˊɞɘ ůɢŮŭɘŬůɛɞɨ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ŭɘŬɜɞɛɐɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ ɞɘ ŮŰŬɘɟɑŮɠ ɖɚŮəŰɟɘůɛɞɨ, əŬɗɏɜŬɠ Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ɏɢŮɘ 

ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ. ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ůɢɐɛŬ 2.2, ŰŬ ŬəŰɘɜɘəɎ, ŰŬ 

ɓɟɞɢɞŮɘŭɐ, əŬɘ ŰŬ ŭɘəŰɡɤŰɎ ůɡůŰɐɛŬŰŬ ŭɘŬűɏɟɞɡɜ ůŰɞ ˊɩɠ ŰŬ ůɡůŰɐɛŬŰŬ 

ŰɟɞűɞŭɞůɑŬɠ ŰŬəŰɞˊɞɘɞɨɜŰŬɘ əŬɘ ŭɘŬůɡɜŭɏɞɜŰŬɘ ɔɨɟɤ Ŭˊɧ ɏɜŬ ɡˊɞůŰŬɗɛɧ. ɇŬ ɓɏɚɖ 

ŭŮɑɢɜɞɡɜ Űɖ ŭɘŬŭɟɞɛɐ Űɖɠ ɖɚŮəŰɟɘəɐɠ ɘůɢɨɞɠ.  
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ɆɢɐɛŬ 2.2 - ȷəŰɘɜɘəɎ, ɓɟɞɢɞŮɘŭɐ əŬɘ ŭɘəŰɡɤŰɎ ůɡůŰɐɛŬŰŬ 

 

2.1.1.1 ȷəŰɘɜɘəɎ ŭɑəŰɡŬ 

ɇŬ ˊŮɟɘůůɧŰŮɟŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ ůɢŮŭɘɎɕɞɜŰŬɘ ŬəŰɘɜɘəɎ, əɨɟɘɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɤɜ 

ɞˊɞɑɤɜ ŮɑɜŬɘ ɧŰɘ ɡˊɎɟɢŮɘ ɛɧɜɞ ɏɜŬ ɛɞɜɞˊɎŰɘ ŬɜɎɛŮůŬ ůŮ əŬŰŬɜŬɚɤŰɐ əŬɘ ɡˊɞůŰŬɗɛɧ. 

ȼ ɖɚŮəŰɟɘəɐ ɟɞɐ ɟɏŮɘ ŬˊɞəɚŮɘůŰɘəɎ ɛŬəɟɘɎ Ŭˊɧ Űɞɜ ɡˊɞůŰŬɗɛɧ ˊɟɞɠ Űɞɡɠ 

əŬŰŬɜŬɚɤŰɏɠ ɛɏůɤ ɛɘŬɠ əŬɘ ɛɞɜŬŭɘəɐɠ ŭɘŬŭɟɞɛɐɠ, ɖ ɞˊɞɑŬ ŮɎɜ ŭɘŬəɞˊŮɑ ɏɢŮɘ ɤɠ 

ŬˊɞŰɏɚŮůɛŬ Űɖɜ ɞɚɘəɐ ŬˊɩɚŮɘŬ ŮɜɏɟɔŮɘŬɠ ˊɟɞɠ Űɞ əŬŰŬɜŬɚɤŰɐ. Ƀ ŬəŰɘɜɘəɧɠ 

ůɢŮŭɘŬůɛɧɠ ŮɑɜŬɘ ɞ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜɞɠ əŬɘ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞ 99% Űɤɜ ŭɘəŰɨɤɜ 

ŭɘŬɜɞɛɐɠ ůŰɖ ȸɧɟŮɘŬ ȷɛŮɟɘəɐ.  ȼ ɡˊŮɟɞɢɐ Űɞɡ ɓŬůɑɕŮŰŬɘ ůŮ ŭɨɞ ɛŮɔɎɚŬ 

ˊɚŮɞɜŮəŰɐɛŬŰŬ: ŮɑɜŬɘ ɖ ɞɘəɞɜɞɛɘəɧŰŮɟɖ ɚɨůɖ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ɎɚɚŮɠ ŭɨɞ 

ŮɜŬɚɚŬəŰɘəɏɠ əŬɘ ŮɑɜŬɘ ˊɘɞ ŬˊɚɎ ůŰɞ ůɢŮŭɘŬůɛɧ, ůŰɖɜ əŬŰŬůəŮɡɐ əŬɘ ůŰɖɜ 

ɚŮɘŰɞɡɟɔɘəɧŰɖŰɎ Űɞɡɠ.  

ɇŬ ŬəŰɘɜɘəɎ ŭɑəŰɡŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬŰɎ əŬɜɧɜŬ ůŰŬ ŮɜŬɏɟɘŬ ŭɑəŰɡŬ ˊɟɤŰŮɨɞɡůŬɠ 

ŭɘŬɜɞɛɐɠ. ɆŰɖɜ ŬəŰɘɜɘəɐ ɛɞɟűɐ ŬɜɎˊŰɡɝɖɠ, ɞ əɞɟɛɧɠ Űɖɠ əɨɟɘŬɠ ɔɟŬɛɛɐɠ ŭɘŬŰɟɏɢŮɘ 

Űɘɠ əŮɜŰɟɘəɏɠ ɞŭɘəɏɠ ŬɟŰɖɟɑŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ əɎɚɡɣɖɠ əŬɘ ɞɘ ŭɘŬəɚŬŭɩůŮɘɠ Űɖɠ əŬŰɎ 

ɛɐəɞɠ Űɤɜ ˊŬɟŬˊɚŮɨɟɤɜ ɞŭɩɜ, ůŬɟɩɜɞɜŰŬɠ ɛŮ Űɞ Űɟɧˊɞ ŬɡŰɧ ɧɚɖ Űɖɜ ŮˊɘűɎɜŮɘŬ 

əɎɚɡɣɖɠ. ȷɜɎɚɞɔŬ ɛŮ Űɖ ŭɧɛɖůɖ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ Űɖ ˊɡəɜɧŰɖŰŬ űɞɟŰɑɞɡ, ɞɘ 

ůɡɜɖɗɏůŰŮɟŮɠ ɛɞɟűɏɠ ŬɜɎˊŰɡɝɖɠ Űɤɜ ŬəŰɘɜɘəɩɜ ŭɘəŰɨɤɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞ 

ˊŬɟŬəɎŰɤ ůɢɐɛŬ (ůɢɐɛŬ 2.3). 
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ɆɢɐɛŬ 2.3 - ɇɡˊɘəɏɠ ɛɞɟűɏɠ ŬəŰɘɜɘəɩɜ ŭɘəŰɨɤɜ (Ŭ) ȷˊɚɐ ɛɞɟűɐ, (ɓ) ɈˊŮɟŬůŰɘəɐ 

ɛɞɟűɐ, (ɔ) ȹŮɜŭɟɞŮɘŭɐɠ ɛɞɟűɐ, (ŭ) ɆɨɜɗŮŰɖ ŭŮɜŭɟɞŮɘŭɐɠ ɛɞɟűɐ 

ȼ Ŭˊɚɐ ŬəŰɘɜɘəɐ ɛɞɟűɐ (ůɢɐɛŬ 2.3(Ŭ)) ůɡɜŬɜŰɎŰŬɘ ůŰɘɠ ɖɛɘŬůŰɘəɏɠ əŬɘ ůŰɘɠ 

ŬɔɟɞŰɘəɏɠ ˊŮɟɘɞɢɏɠ. ɆŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ŮəŮɑɜŮɠ ˊɞɡ ŰŬ űɞɟŰɑŬ ɓɟɑůəɞɜŰŬɘ ůŮ 

ŬˊɞɛŬəɟɡůɛɏɜɖ ŬˊɧůŰŬůɖ Ŭˊɧ Űɞɜ Ɉ/Ɇ ŭɘŬɜɞɛɐɠ (ůɢɐɛŬ 2.3(ɓ)) ɖ Ŭˊɚɐ ŬəŰɘɜɘəɐ 

ɔɟŬɛɛɐ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ "ɡˊŮɟŬůŰɘəɐ" (express mainline). ɆŰɘɠ ˊɘɞ 

ˊɡəɜɞəŬŰɞɘəɖɛɏɜŮɠ ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ, ɖ ŬɜɎˊŰɡɝɖ Űɞɡ ŭɘəŰɨɞɡ ɏɢŮɘ ŭŮɜŭɟɞŮɘŭɐ ɛɞɟűɐ 

(ůɢɐɛŬ 2.3 (ɔ) əŬɘ (ŭ)). ȹɖɚŬŭɐ ɞ əɞɟɛɧɠ Űɖɠ əɨɟɘŬɠ ɔɟŬɛɛɐɠ əŬŰɎ ɛɐəɞɠ Űɖɠ 

ɧŭŮɡůɖɠ Űɞɡ ŭɘŬəɚŬŭɑɕŮŰŬɘ (branched mainline), ɛŮ ŬˊɞŰɏɚŮůɛŬ əɎɗŮ ŭɘŬəɚɎŭɤůɖ 

Űɞɡ əɨɟɘɞɡ əɞɟɛɞɨ ɜŬ ŮɛűŬɜɑɕŮɘ ɚŮɘŰɞɡɟɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Ŭˊɚɐɠ ŬəŰɘɜɘəɐɠ 

ɛɞɟűɐɠ.  

ȺˊŮɘŭɐ ɖ əŬŰŮɨɗɡɜůɖ Űɖɠ ɟɞɐɠ ŮɜɏɟɔŮɘŬɠ əŬɘ Űɞɡ űɞɟŰɑɞɡ ŮɑɜŬɘ Ůɨəɞɚɞ ɜŬ 

ˊɟɞůŭɘɞɟɘůŰŮɑ, Űɞ ŮˊɑˊŮŭɞ Űɖɠ ŰɎůɖɠ ɛˊɞɟŮɑ ɜŬ ŮɡɟŮɗŮɑ ɛŮ əŬɚɐ ŬəɟɑɓŮɘŬ, ɞɘ 

ŬˊŬɘŰɐůŮɘɠ ůŮ ɢɤɟɖŰɘəɧŰɖŰŬ Ůɝɞˊɚɘůɛɞɨ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬəɟɘɓɤɗɞɨɜ ŮˊŬəɟɘɓɩɠ, ŰŬ 

ůűɎɚɛŬŰŬ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞɓɚŮűɗɞɨɜ ɛŮ ŬəɟɑɓŮɘŬ əŬɘ ŰŬ ɛɏůŬ ˊɟɞůŰŬůɑŬɠ (ŬůűɎɚŮɘŮɠ 

əŬɘ ɖɚŮəŰɟɞɜɧɛɞɘ) ɛˊɞɟɞɨɜ ɜŬ ůɡɔɢɟɞɜɘůŰɞɨɜ ɛŮ ŬˊɧɚɡŰɞ Űɟɧˊɞ. Ƀɘ ɟɡɗɛɘůŰɏɠ əŬɘ ɞɘ 
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ˊɡəɜɤŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ɛŮŰɟɖɗɞɨɜ əŬɘ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ůŮ əŬŰɎɚɚɖɚŬ ůɖɛŮɑŬ ɛŮ 

Ŭˊɚɏɠ ŭɘŬŭɘəŬůɑŮɠ.  

2.1.1.2 ȸɟɞɢɞŮɘŭɐ ŭɑəŰɡŬ 

ɀɘŬ ŮɜŬɚɚŬəŰɘəɐ ɚɨůɖ ɔɘŬ Űɞ ŬəŰɘɜɘəɧ ůɢŮŭɘŬůɛɧ ŮɑɜŬɘ Űɞ ɓɟɞɢɞɘŭɏɠ ůɨůŰɖɛŬ 

ŬɜɎˊŰɡɝɖɠ (ůɢɐɛŬ 2.4) ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ůɢɏŭɘɞ ŭɘŬɜɞɛɐɠ ɛŮ ŭɨɞ ɛɞɜɞˊɎŰɘŬ 

ŬɜɎɛŮůŬ ůŰɖɜ ˊɖɔɐ  ŮɜɏɟɔŮɘŬɠ (ɡˊɞůŰŬɗɛɧɠ) əŬɘ əɎɗŮ əŬŰŬɜŬɚɤŰɐ. ɇɞ ůɨůŰɖɛŬ 

ůɢŮŭɘɎɕŮŰŬɘ ɏŰůɘ ɩůŰŮ ɖ ˊŬɟɞɢɐ ɜŬ ŭɘŬŰɖɟŮɑŰŬɘ ŬɜŮɝɎɟŰɖŰŬ Ŭˊ' Űɞ ˊɞɡ ɓɟɑůəŮŰŬɘ ɏɜŬ 

"ŬɜɞɘɢŰɧ" ůɖɛŮɑɞ ˊɎɜɤ ůŰɞ ɓɟɧɢɞ. ȿɧɔɤ ŬɡŰɐɠ Űɖɠ ŬˊŬɑŰɖůɖɠ (ŮɑŰŮ ɚŮɘŰɞɡɟɔŮɑ 

ŬəŰɘɜɘəɎ, ɛŮ ɏɜŬ ŬɜɞɘɢŰɧ ůɖɛŮɑɞ ůŮ əɎɗŮ ɓɟɧɢɞ, ŮɑŰŮ ɛŮ əɚŮɘůŰɞɨɠ ɓɟɧɢɞɡɠ), ɖ ɓŬůɘəɐ 

ɢɤɟɖŰɘəɧŰɖŰŬ Űɞɡ Ůɝɞˊɚɘůɛɞɨ ŰɟɞűɞŭɞůɑŬɠ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ŭŮɜ ɛŮŰŬɓɎɚɚŮŰŬɘ.  

 

ɆɢɐɛŬ 2.4 - ȸɟɞɢɞŮɘŭɏɠ ŭɑəŰɡɞ ˊɟɤŰŮɨɞɡůŬɠ ŭɘŬɜɞɛɐɠ 

 

ȰɜŬ ůɨůŰɖɛŬ ɓɟɞɢɞŮɘŭɞɨɠ ŰɟɞűɞŭɞůɑŬɠ ŮɑɜŬɘ ŮɚɎɢɘůŰŬ ˊɘɞ ˊŮɟɑˊɚɞəɞ Ŭˊɧ ɏɜŬ 

ŬəŰɘɜɘəɧ, əŬɗɩɠ ɖ ŮɜɏɟɔŮɘŬ ůɡɜɐɗɤɠ ɟɏŮɘ Ŭˊɧ ŭɨɞ ˊɚŮɡɟɏɠ ˊɟɞɠ Űɖ ɛɏůɖ əŬɘ ůŮ ɧɚŮɠ 

Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɛˊɞɟŮɑ ɜŬ ˊɎɟŮɘ ɛɧɜɞ ɛɘŬ Ŭˊɧ Űɘɠ ŭɨɞ ɞŭɞɨɠ. Ƀɛɞɑɤɠ əŬɘ ɔɘŬ Űɖ 

ˊŰɩůɖ ŰɎůɖɠ Űɞ ɛɏɔŮɗɞɠ əŬɘ Űɞ ˊɟɞůŰŬŰŮɡŰɘəɧ Ůɝɞˊɚɘůɛɧ. ȷɚɚɎ ŮɎɜ ůɢŮŭɘŬůŰŮɑ ɏŰůɘ 

əŬɘ Ŭɜ ɖ ˊɟɞůŰŬůɑŬ (ɖɚŮəŰɟɞɜɧɛɞɘ ŭɘŬəɞˊɐɠ əŬɘ ɞɘ ŬɜŬɚɡŰɏɠ ŰɛɖɛɎŰɤɜ) Ůˊɑůɖɠ 
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əŬŰŬůəŮɡŬůŰŮɑ ɓɎůŮɘ ůɤůŰɩɜ ˊɟɞŭɘŬɔɟŬűɩɜ, Űɞ ɓɟɞɢɞŮɘŭɏɠ ůɨůŰɖɛŬ ŮɑɜŬɘ ˊɘɞ 

ŬɝɘɧˊɘůŰɞ Ŭˊɧ ŰŬ ŬəŰɘɜɘəɎ ŭɑəŰɡŬ. ȼ ˊŬɟɞɢɐ ɡˊɖɟŮůɘɩɜ ŭŮɜ ɗŬ ŭɘŬəɞˊŮɑ ůŰɖɜ 

ˊɚŮɘɞɣɖűɑŬ Űɤɜ ˊŮɚŬŰɩɜ ɞˊɞŰŮŭɐˊɞŰŮ ɏɜŬ ŰɛɐɛŬ ɓɔŮɘ ŮəŰɧɠ, ŮˊŮɘŭɐ ŭŮɜ ɡˊɎɟɢŮɘ 

ɛɞɜɧˊɚŮɡɟɖ əŬŰŮɨɗɡɜůɖ ůŮ əŬɜɏɜŬ ɓɟɧɢɞ.  

ɇɞ əɨɟɘɞ ɛŮɘɞɜɏəŰɖɛŬ Űɤɜ ɓɟɞɢɞŮɘŭɩɜ ŭɘəŰɨɤɜ ŮɑɜŬɘ ɖ ɢɤɟɖŰɘəɧŰɖŰŬ əŬɘ Űɞ əɧůŰɞɠ. 

ȰɜŬɠ ɓɟɧɢɞɠ ˊɟɏˊŮɘ ɜŬ ŮəˊɚɖɟɩɜŮɘ ɧɚŮɠ Űɘɠ ŬˊŬɘŰɐůŮɘɠ ŮɜɏɟɔŮɘŬɠ əŬɘ ˊŰɩůŮɘɠ ŰɎůɖɠ 

ɧŰŬɜ ŰɟɞűɞŭɞŰŮɑŰŬɘ Ŭˊɧ ɛɧɜɞ ɛɘŬ ɞŭɧ, ɧɢɘ əŬɘ Ŭˊɧ Űɘɠ ŭɨɞ ȷˊŬɘŰŮɑ Ůˊɘˊɚɏɞɜ 

ɢɤɟɖŰɘəɧŰɖŰŬ ůŮ əɎɗŮ ɞŭɧ, əŬɘ ɞ Ŭɔɤɔɧɠ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŬɟəŮŰɎ ɛŮɔɎɚɞɠ ɔɘŬ ɜŬ 

ɢŮɘɟɘůŰŮɑ Űɘɠ ŬɜɎɔəŮɠ ŮɜɏɟɔŮɘŬɠ əŬɘ ˊŰɩůɖɠ ŰɎůɖɠ ɞɚɧəɚɖɟɖɠ Űɖɠ ŰɟɞűɞŭɞůɑŬɠ ŮɎɜ 

ŰɟɞűɞŭɞŰŮɑŰŬɘ Ŭˊɧ ɞˊɞɘŬŭɐˊɞŰŮ ɞŭɧ. ȷɡŰɧ əɎɜŮɘ Űɞ əɡəɚɘəɧ ůɨůŰɖɛŬ ɏɛűɡŰŬ ˊɘɞ 

ŬɝɘɧˊɘůŰɞ Ŭˊɧ ɏɜŬ ŬəŰɘɜɘəɧ ůɨůŰɖɛŬ, ŬɚɚɎ ɞ ɛŮɔɎɚɞɠ Ŭɔɤɔɧɠ əŬɘ ɖ Ůˊɘˊɚɏɞɜ 

ɢɤɟɖŰɘəɧŰɖŰŬ ŬɡɝɎɜɞɡɜ Űɞ əɧůŰɞɠ.  

 

2.1.1.3 ȹɘəŰɡɤŰɎ ůɡůŰɐɛŬŰŬ 

ɇŬ ŭɘəŰɡɤŰɎ ůɡůŰɐɛŬŰŬ ŭɘŬɜɞɛɐɠ ŮɑɜŬɘ ŰŬ ˊɘɞ ˊŮɟɑˊɚɞəŬ, ŰŬ ˊɘɞ ŬɝɘɧˊɘůŰŬ əŬɘ ůŮ 

ˊɞɚɨ ůˊɎɜɘŮɠ ˊŮɟɘˊŰɩůŮɘɠ əŬɘ Űɞ ˊɘɞ ɞɘəɞɜɞɛɘəɧ ůɨůŰɖɛŬ ŭɘŬɜɞɛɐ ɖɚŮəŰɟɘəɐɠ 

ŮɜɏɟɔŮɘŬɠ. ȰɜŬ ŭɑəŰɡɞ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ˊɞɚɚɎ ɛɞɜɞˊɎŰɘŬ ŬɜɎɛŮů ůŮ ɧɚŬ ŰŬ ůɖɛŮɑŬ 

Űɞɡ (ůɢɐɛŬ 2.5). ȼ ɟɞɐ ŮɜɏɟɔŮɘŬɠ ŬɜɎɛŮůŬ ůŮ ɞˊɞɘŬŭɐˊɞŰŮ ŭɨɞ ůɖɛŮɑŬ ůɡɜɐɗɤɠ 

ɢɤɟɑɕŮŰŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɎ ɛɞɜɞˊɎŰɘŬ əŬɘ Ŭɜ ŮɛűŬɜɘůŰŮɑ ɓɚɎɓɖ, Űɞ ůɨůŰɖɛŬ ɎɛŮůŬ əŬɘ 

ŬɡŰɧɛŬŰŬ ŬɚɚɎɕŮɘ Űɖɜ əŬŰŮɨɗɡɜůɖ ɟɞɐɠ.  

ɆˊŬɜɑɤɠ ɏɜŬ ŭɑəŰɡɞ ŭɘŬɜɞɛɐɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ůɢŮŭɘŬůɛɧ ɓŬůɘəɞɨ Ůˊɘˊɏŭɞɡ ŰɎůɖɠ, ůŰɞ 

ɞˊɞɑɞ ɧɚɞɘ ɐ ɞɘ ˊŮɟɘůůɧŰŮɟɞɘ ŭɘŬəɧˊŰŮɠ ŬɜɎɛŮůŬ ůŰɞɡɠ ŰɟɞűɞŭɧŰŮɠ ŮɑɜŬɘ əɚŮɘůŰɞɑ 

ɏŰůɘ ɩůŰŮ Űɞ ůɨůŰɖɛŬ ŰɟɞűɞŭɞůɑŬɠ ɜŬ ŮɜɩɜŮŰŬɘ ŬɜɎɛŮůŬ ůŰɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ. ȷɡŰɧ 

ůɡɛɓŬɑɜŮɘ ůˊɎɜɘŬ ŮˊŮɘŭɐ ɏɢŮɘ ŬˊɞŭŮɘɢɗŮɑ ɘŭɘŬɑŰŮɟŬ ŭŬˊŬɜɖɟɧ əŬɘ ɢɤɟɑɠ ɎɛŮůŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ. ȰɜŬ ŭɑəŰɡɞ ŭɘŬɜɞɛɐɠ ůɢŮŭɧɜ ˊɎɜŰŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ůɡɛˊɚɏɔɛŬŰŬ 

ŬəŰɘɜɘəɩɜ Űɟɞűɞŭɞůɘɩɜ əŬɘ ɏɜŬ ŭŮɡŰŮɟŮɨɞɜ ŭɘəŰɡɤŰɧ ůɨůŰɖɛŬ (ɏɜŬ ŭɘəŰɡɤŰɧ ˊɚɏɔɛŬ 

Ŭˊɧ ɖɚŮəŰɟɘəɎ ɘůɢɡɟɞɨɠ Ŭɔɤɔɞɨɠ ˊɞɡ ůɡɜŭɏɞɡɜ ɛŬɕɑ Űɞɡɠ əŬŰŬɜŬɚɤŰɏɠ ůŮ ɓŬůɘəɐ 

ŰɎůɖ ɢɟɖůɘɛɞˊɞɑɖůɖɠ).  

ɇŬ ŭɘəŰɡɤŰɎ ůɡůŰɐɛŬŰŬ ŮɑɜŬɘ ˊɞɚɨ ˊɘɞ ŬəɟɘɓɎ Ŭˊɧ ŰŬ ŬəŰɘɜɘəɎ ůɡůŰɐɛŬŰŬ ŭɘŬɜɞɛɐɠ, 

ŬɚɚɎ ɧɢɘ ˊɎɜŰŬ. ɆŮ ˊɡəɜɞəŬŰɞɘəɖɛɏɜŮɠ ˊŮɟɘɞɢɏɠ, ɧˊɞɡ ɖ ˊɡəɜɧŰɖŰŬ űɞɟŰɑɞɡ ŮɑɜŬɘ 
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ˊɞɚɨ ɡɣɖɚɐ, ɖ ŭɘŬɜɞɛɐ ˊɟɏˊŮɘ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ ɡˊɧɔŮɘŬ ɛŮ ůɡɜɏˊŮɘŬ ɞɘ ŮˊɘůəŮɡɏɠ əŬɘ 

ɖ ůɡɜŰɐɟɖůɖ ɜŬ ŮɑɜŬɘ ŮˊɑˊɞɜŮɠ ɚɧɔɤ Űɖɠ əɡəɚɞűɞɟɘŬəɐɠ ůɡɛűɧɟɖůɖɠ. ɇɞɨŰɞ ɏɢŮɘɠ 

ɤɠ ŬˊɞŰɏɚŮůɛŬ ŰŬ ŭɑəŰɡŬ ŬɡŰɐɠ Űɖɠ ɛɞɟűɐɠ ɜŬ əɞůŰɑɕɞɡɜ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ ŰŬ 

ɓɟɞɢɞŮɘŭɐ. ɇŬ ŭɘəŰɡɤŰɎ ůɡůŰɐɛŬŰŬ ŬˊŬɘŰɞɨɜ ɛɧɚɘɠ ɛɘŬ ɛɘəɟɐ ˊɞůɧŰɖŰŬ ɢɤɟɖŰɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ. ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ ɏɜŬ ɓɟɞɢɞŮɘŭɏɠ ůɨůŰɖɛŬ.  

 

ɆɢɐɛŬ 2.5 - ȹɘəŰɡŬəɐ ɛɞɟűɐ ŬɜɎˊŰɡɝɖɠ ŭɘəŰɨɞɡ ɡˊɧɔŮɘŬɠ ŭɘŬɜɞɛɐɠ. 

 

ɇɞ əɨɟɘɞ ɛŮɘɞɜɏəŰɖɛŬ ŬɡŰɩɜ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŮɑɜŬɘ ɧŰɘ ˊŬɟɞɡůɘɎɕɞɡɜ Űɖ ɛŮɔŬɚɨŰŮɟɖ 

ˊɞɚɡˊɚɞəɧŰɖŰŬ Ŭˊɧ ɧɚŮɠ Űɘɠ ɡˊɧɚɞɘˊŮɠ ɛɞɟűɏɠ ŬɜɎˊŰɡɝɖɠ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ əŬɘ ɏŰůɘ 

ŮɑɜŬɘ ˊɞɚɨ ŭɨůəɞɚŬ ůŰɖ ůɢŮŭɑŬůɖ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɐ Űɞɡɠ. ȺˊŮɘŭɐ ŭŮɜ ɡˊɎɟɢŮɘ ɛɘŬ 

ɛɞɜɞɛŮɟɐɠ əŬŰŮɨɗɡɜůɖ ŬɜɎɛŮůŬ ůŰɘɠ ɛɞɜɎŭŮɠ Űɞɡ Ůɝɞˊɚɘůɛɞɨ ɧˊɤɠ ůŰŬ ŬəŰɘɜɘəɎ 

ŭɑəŰɡŬ, Űɞ űɞɟŰɑɞ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ɛŮ Űɖɜ Ŭˊɚɐ ˊɟɧůɗŮůɖ Űɤɜ 

əŬŰŬɜŬɚɤŰɩɜ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ɡˊɧ űɞɟŰɑɞ, ɞɨŰŮ ɛˊɞɟŮɑ ɜŬ ŮɡɟŮɗŮɑ ɖ əŬŰŮɨɗɡɜůɖ Űɖɠ 

ŮɜŮɟɔŮɘŬəɐɠ ɟɞɐɠ. ɇɞ űɞɟŰɑŬ, ɖ ɟɞɐ ŮɜɏɟɔŮɘŬɠ, ŰŬ ůűŬɚɛŬŰɘəɎ ɟŮɨɛŬŰŬ əŬɘ ɖ 

ˊɟɞůŰŬůɑŬ ˊɟɏˊŮɘ ɜŬ əŬɗɞɟɑɕɞɜŰŬɘ Ŭˊɧ Ůɘŭɘəɞɨɠ ŰŮɢɜɘəɞɨɠ Űɞɡ ŭɘəŰɨɞɡ. ȰŰůɘ ɔɑɜŮŰŬɘ 

əŬŰŬɜɞɖŰɧ ɧŰɘ ŬˊŬɘŰɞɨɜŰŬɘ ˊɞɚɨˊɚɞəɞɘ ɡˊɞɚɞɔɘůɛɞɑ, əŬɗɩɠ ɏɜŬ ŰŮɟɎůŰɘɞ ŭɑəŰɡɞ 

ŭɘŬɜɞɛɐɠ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 50.000 ɐ ˊŮɟɘůůɧŰŮɟɞɡɠ əɧɛɓɞɡɠ.  
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2.2 Ⱥɝɞˊɚɘůɛɧɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŭɘŬɜɞɛɐɠ 

 

ȰɜŬ ůɨůŰɖɛŬ ŭɘŬɜɞɛɐɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ɢɘɚɘɎŭɤɜ (ɐ əŬɘ ŮəŬŰɞɛɛɡɟɑɤɜ) 

ůŰɞɘɢŮɑɤɜ ˊɞɡ ɚŮɘŰɞɡɟɔɞɨɜ ɧɚŬ ɛŬɕɑ ɛŮ əɞɘɜɧ ůŰɧɢɞ Űɖ ɛŮŰŬűɞɟɎ ŮɜɏɟɔŮɘŬɠ Ŭˊɧ Űɞɡɠ 

ůŰŬɗɛɞɨɠ ˊŬɟŬɔɤɔɐɠ ɛɏɢɟɘ Űɞɜ ŰŮɚɘəɧ əŬŰŬɜŬɚɤŰɐ ŮɑɜŬɘ ɛɘŬ ˊɞɚɡůɨɜɗŮŰɖ 

əŬŰŬůəŮɡɐ. ȾɎɗŮ ɛɞɜɎŭŬ Ůɝɞˊɚɘůɛɞɨ ˊŬɑɕŮɘ ɏɜŬ ɛɘəɟɧ ɟɧɚɞ ůŰɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ, ɧɛɤɠ ŮɑɜŬɘ ŬɜŬɔəŬɑŬ ɏŰůɘ ɩůŰŮ ɜŬ ˊɟɞůűɏɟŮɘ ɘəŬɜɞˊɞɘɖŰɘəɏɠ ɡˊɖɟŮůɑŮɠ 

ůŮ ɏɜŬɜ ɐ ˊŮɟɘůůɧŰŮɟɞɡɠ əŬŰŬɜŬɚɤŰɏɠ, Ŭɚɚɘɩɠ ŭŮɜ ɗŬ ůɡɛˊŮɟɘɚŬɛɓŬɜɧŰŬɜ ůŰɞ 

ůɨůŰɖɛŬ.  

Ƀ ůɢŮŭɘŬůɛɧɠ Ůɜɧɠ ŰɏŰɞɘɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɜŬɘ ˊɞɚɨˊɚɞəɞɠ ɔɘŬŰɑ əɎɗŮ ɛɞɜɎŭŬ Űɞɡ 

Ůɝɞˊɚɘůɛɞɨ ŮˊɖɟŮɎɕŮɘ Űɖɜ ɖɚŮəŰɟɘəɐ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɔŮɘŰɞɜɘəɩɜ Űɖɠ ɛɞɜɎŭɤɜ əŬɘ 

ˊɟɏˊŮɘ ɜŬ ůɢŮŭɘɎɕŮŰŬɘ ɩůŰŮ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ɘəŬɜɞˊɞɘɖŰɘəɎ ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɞ 

ɡˊɧɚɞɘˊɞ ůɨůŰɖɛŬ əɎŰɤ Ŭˊɧ ɛɘŬ ˊɚɖɗɩɟŬ ŭɘŬűɞɟŮŰɘəɩɜ ůɡɜɗɖəɩɜ, ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ 

ŮɜŭŮɢɧɛŮɜŮɠ ŬɚɚŬɔɏɠ ůŰɖɜ əŬɜɞɜɘəɐ ɛɞɟűɐ Űɤɜ űɞɟŰɑɤɜ ɐ ůŰɖɜ əŬŰɎůŰŬůɖ Űɞɡ 

ɔŮɘŰɞɜɘəɞɨ Ůɝɞˊɚɘůɛɞɨ.  

Ƀɘ əɡɟɘɧŰŮɟɞɘ Űɨˊɞɘ Ůɝɞˊɚɘůɛɞɨ Űɤɜ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ ŮɑɜŬɘ: 

¶ ɞɘ ɔɟŬɛɛɏɠ ŭɘŬɜɞɛɐɠ (Ŭɔɤɔɞɑ) 

¶ ɞɘ ɛŮŰŬůɢɖɛŬŰɘůŰɏɠ ˊɞɡ ŬɚɚɎɕɞɡɜ ŰŬ ŮˊɑˊŮŭŬ ŰɎůɖɠ Űɖɠ ɛŮŰŬűŮɟɧɛŮɜɖɠ 

ŮɜɏɟɔŮɘŬɠ 

¶ ŰŬ ɛɏůŬ ˊɟɞůŰŬůɑŬɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ŬůűɎɚŮɘŬ əŬɘ ŬŭɘɎɚŮɘˊŰɖ ŬəɧɛŬ əŬɘ ůŮ 

ˊŮɟɑˊŰɤůɖ ɓɚɎɓɖɠ 

¶ ɞ Ůɝɞˊɚɘůɛɧɠ ɟɨɗɛɘůɖɠ ŰɎůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ŭɘŬŰɖɟŮɑ Űɖ ŰɎůɖ 

ɛɏůŬ ůŮ ŮˊɘŰɟŮˊŰɎ ɧɟɘŬ əŬɗɩɠ Űɞ űɞɟŰɑɞ ɛŮŰŬɓɎɚɚŮŰŬɘ. (ˊŮɟɘůůɧŰŮɟŬ ůŰɞ 4ɞ 

ȾŮűɎɚŬɘɞ)  

 

2.2.1 ɀŮŰŬůɢɖɛŬŰɘůŰɏɠ 

 

ɆŰɞ ˊɡɟɐɜŬ əɎɗŮ ŮɜŬɚɚŬůůɧɛŮɜɞɡ ůɡůŰɐɛŬŰɞɠ ŮɜɏɟɔŮɘŬɠ ɓɟɑůəɞɜŰŬɘ ɞɘ 

ɛŮŰŬůɢɖɛŬŰɘůŰɏɠ (ɀ/Ɇ), ɞɘ ɞˊɞɑɞɘ ŬɚɚɎɕɞɡɜ ŰŬ ŮˊɑˊŮŭŬ ŰɎůɖɠ əŬɘ ɟŮɨɛŬŰɞɠ Űɖɠ 

ŮɜɏɟɔŮɘŬɠ, ŭɘŬŰɖɟɩɜŰŬɠ Űɖɜ ɑŭɘŬ ůɡɜɞɚɘəɐ ŮɜŮɟɔŮɘŬəɐ ɟɞɐ.  
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Ƀɘ ɛŮŰŬůɢɖɛŬŰɘůŰɏɠ əŬŰŬůəŮɡɎɕɞɜŰŬɘ ɓɎůŮɘ ˊɟɞəŬɗɞɟɘůɛɏɜɤɜ ˊɟɞŭɘŬɔɟŬűɩɜ əŬɘ 

ŬɔɞɟɎɕɞɜŰŬɘ ůŮ ɛŮɔɎɚŮɠ ˊɞůɧŰɖŰŮɠ. Ƀɘ ɛŮŰŬůɢɖɛŬŰɘůŰɏɠ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ ŭɨɞ Űɨˊɞɡɠ 

ɖɚŮəŰɟɘəɩɜ ŬˊɤɚŮɘɩɜ: 

1. ɇɘɠ ŬˊɩɚŮɘŮɠ əŮɜɞɨ űɞɟŰɑɞɡ (ŬˊɩɚŮɘŮɠ ˊɡɟɐɜŬ ɐ ůɘŭɐɟɞɡ)  

2. əŬɘ Űɘɠ ŬˊɩɚŮɘŮɠ ˊɚɐɟɞɡɠ űɞɟŰɑɞɡ 

Ƀɘ ŬˊɩɚŮɘŮɠ əŮɜɞɨ űɞɟŰɑɞɡ ŮɑɜŬɘ ɖɚŮəŰɟɘəɏɠ ŬˊɩɚŮɘŮɠ ůɢŮŰɘɕɧɛŮɜŮɠ ɛŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ 

Űɞɡ ɀ/Ɇ (ɚɧɔɤ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ ɛŬɔɜɖŰɘəɞɨ ˊŮŭɑɞɡ ɛɏůŬ ůŰɞ ˊɡɟɐɜŬ Űɞɡ) əŬɘ 

ŮɛűŬɜɑɕɞɜŰŬɘ űɡůɘəɎ ŮˊŮɘŭɐ ɞ ɛŮŰŬůɢɖɛŬŰɘůŰɐɠ ůɡɜŭɏŮŰŬɘ ɛŮ ɛɘŬ ˊɖɔɐ ɖɚŮəŰɟɘəɐɠ 

ŮɜɏɟɔŮɘŬɠ. ȺɑɜŬɘ ůɡɜŮɢɐɠ ŬɜŮɝɎɟŰɖŰŬ Ŭˊ' Űɞ Ŭɜ ɖ ɟɞɐ ɛɏůɤ Űɞɡ ɛŮŰŬůɢɖɛŬŰɘůŰɐ ŮɑɜŬɘ 

ɛɘəɟɐ ɐ ɛŮɔɎɚɖ. Ƀɘ ŬˊɩɚŮɘŮɠ ˊɡɟɐɜŬ ŮɑɜŬɘ ŰɡˊɘəɎ ɛɘəɟɧŰŮɟŮɠ Ŭˊɧ Űɞ 1% Űɖɠ 

ɞɜɞɛŬůŰɘəɐɠ Űɘɛɐɠ Űɞɡ ɀ/Ɇ. ɀɧɜɞ ɧŰŬɜ ɞ ɛŮŰŬůɢɖɛŬŰɘůŰɐɠ ɡˊŮɟűɞɟŰɤɗŮɑ ůŮ ůɖɛŮɑɞ 

ˊɞɚɨ ˊɘɞ ˊɏɟŬ Ŭˊɧ Űɞ ɧɟɘɧ Űɞɡ, ɗŬ ŬɚɚɎɝɞɡɜ ɞɘ ŬˊɩɚŮɘŮɠ əŮɜɞɨ, ɚɧɔɤ ɛŬɔɜɖŰɘəɞɨ 

əɞɟŮůɛɞɨ ůŰɞ ˊɡɟɐɜŬ.  

Ƀɘ ɛŮŰŬůɢɖɛŬŰɘůŰɏɠ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞɘ ůŮ ˊɞɘəɑɚŬ ɛŮɔɏɗɖ əŬɘ ɢɤɟɖŰɘəɧŰɖŰŮɠ. 

ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰŬ ŮɜŮɟɔŮɘŬəɎ ůɡůŰɐɛŬŰŬ ůŮ ŰɟŮɑɠ əɨɟɘŮɠ ˊŮɟɘɞɢɏɠ: 

¶ ɔɘŬ Űɖɜ Ŭɜɨɣɡůɖ Űɖɠ ŰɎůɖɠ ůŮ Ɉɇ, ůŰŬ ŮɟɔɞůŰɎůɘŬ ˊŬɟŬɔɤɔɐɠ (20kV/150kV 

ɐ 20kV/400kV) 

¶ ɔɘŬ Űɖ ɛŮŰŬűɞɟɎ Űɖɠ ŮɜɏɟɔŮɘŬɠ (150kV/20kV ɐ 400kV/20kV) 

¶ ɔɘŬ Űɞɜ ɡˊɞɓɘɓŬůɛɧ Űɖɠ ŰɎůɖɠ əŬɘ Űɖ ŭɘŬɜɞɛɐ Űɖɠ ŮɜɏɟɔŮɘŬ ůŰɞɡɠ 

əŬŰŬɜŬɚɤŰɏɠ (20kV/400V). 

 

ȼ ŬɜŬˊŰɡůůɧɛŮɜɖ ɗŮɟɛɧŰɖŰŬ ůŰɞ ŮůɤŰŮɟɘəɧ Űɤɜ ŰɡɚɘɔɛɎŰɤɜ Űɤɜ ɀ/Ɇ ŬˊɞŰŮɚŮɑ Űɞɜ 

əŬɗɞɟɘůŰɘəɧ ˊŬɟɎɔɞɜŰŬ ɔɘŬ Űɞ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ɛɏɔɘůŰɤɜ ɞɟɑɤɜ űɧɟŰɘůɖɠ. ȼ 

Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ɏɢŮɘ əŬɗɞɟɘůŰɘəɐ ŮˊɑŭɟŬůɖ ůŰɖ ŭɘɎɟəŮɘŬ ɕɤɐɠ Űɞɡ ɀ/Ɇ, 

ɚɧɔɤ Űɖɠ ˊɟɞəŬɚɞɨɛŮɜɖɠ űɗɞɟɎɠ Űɤɜ ŰɡɚɘɔɛɎŰɤɜ. ȯɟŬ, ɖ ŬˊŬɔɤɔɐ Űɖɠ 

ŬɜŬˊŰɡůůɧɛŮɜɖɠ ɗŮɟɛɧŰɖŰŬɠ əŬŰɎ Űɖɜ ɡˊɧ űɞɟŰɑɞ ɚŮɘŰɞɡɟɔɑŬ ŮɑɜŬɘ ɓŬůɘəɧɠ 

ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖɜ ŬˊɞŭŮəŰɐ əŬɘ ŬůűŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɀ/Ɇ. ȷɜɎɚɞɔŬ ɛŮ Űɞ ɛɏůɞ 

Űɞɡ ɞˊɞɑɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ŬˊŬɔɤɔɐ ɗŮɟɛɧŰɖŰŬɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜŰŬ ɢɩɟɞ, ɞɘ ɀ/Ɇ 

ɀɇ/ɉɇ ŭɘŬəɟɑɜɞɜŰŬɘ (ůɢɐɛŬ 2.6) ůŮ Űɨˊɞɡ ŮɚŬɑɞɡ (oil-filled) əŬɘ ɝɖɟɞɨ Űɨˊɞɡ (dry-

filled). 
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ɆɢɐɛŬ 2.6 - ɇɨˊɞɘ ɛŮŰŬůɢɖɛŬŰɘůŰɩɜ ɘůɢɨɞɠ Ŭ) ɝɖɟɞɨ Űɨˊɞɡ, ɓ) Űɨˊɞɡ ŮɚŬɑɞɡ 

 

ũɘŬ ɛŮɔɎɚŬ ˊɞůɎ ɘůɢɨɞɠ əŬɘ ɔɘŬ ɡɣɖɚɏɠ ŰɎůɖɠ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬŰɎ 

ŬˊɞəɚŮɘůŰɘəɧŰɖŰŬ  ɞɘ ɀ/Ɇ Űɨˊɞɡ ŮɚŬɑɞɡ. ɆŮ ůŰŮɔŬůɛɏɜɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ ɀɇ/ɉɇ ɖ 

ɢɟɐůɖ ɀ/Ɇ ɝɖɟɞɨ Űɨˊɞɡ əŮɟŭɑɕŮɘ ůɡɜŮɢɩɠ əŬɘ ˊŮɟɘůůɧŰŮɟɞ ɏŭŬűɞɠ. Ƀɘ ɚɧɔɞɘ ŮɑɜŬɘ 

ˊɤɠ ɔɘŬ Űɖɜ ɑŭɘŬ ɘůɢɨ ɞɘ ɀ/Ɇ ɝɖɟɞɨ Űɨˊɞɡ ůŮ ůɨɔəɟɘůɖ ɛŮ Űɞɡɠ ŮɚŬɑɞɡ 

əŬŰŬɚŬɛɓɎɜɞɡɜ ɛɘəɟɧŰŮɟɞ ɧɔəɞ, ŬˊŬɘŰɞɨɜ ɚɘɔɧŰŮɟɖ ůɡɜŰɐɟɖůɖ, ŮɑɜŬɘ űɘɚɘəɧŰŮɟɞɘ 

ůŰɞ ˊŮɟɘɓɎɚɚɞɜ əŬɘ Ůˊɘˊɚɏɞɜ ŮɜŭŮɑəɜɡŰŬɘ ɖ ɢɟɐůɖ Űɞɡɠ ůŮ ŮəɟɖəŰɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ.  

 

2.2.2 ũɟŬɛɛɏɠ ŭɘŬɜɞɛɐɠ 

Ƀɘ ɔɟŬɛɛɏɠ ŭɘŬɜɞɛɐɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ŭɨɞ əŬŰɖɔɞɟɑŮɠ: 

Ŭ) ɆŰɘɠ ɔɟŬɛɛɏɠ ɛɏůɖɠ ŰɎůɖɠ: ȺɑɜŬɘ ɞɘ ɔɟŬɛɛɏɠ ɞɘ ɞˊɞɑŮɠ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ Űɖɜ ˊɟɩŰɖ 

ŭɘŬɜɞɛɐ Űɖɠ ɖɚŮəŰɟɘəɐɠ ɘůɢɨɞɠ (ˊɟɤŰŮɨɞɡůŬ ŭɘŬɜɞɛɐ) ˊɞɡ ˊŬɟŬɚŬɛɓɎɜɞɡɜ Ŭˊɧ Űɘɠ 

ɔɟŬɛɛɏɠ ɛŮŰŬűɞɟɎɠ ˊɟɞɠ Űɞɡɠ Űɞˊɘəɞɨɠ ɡˊɞůŰŬɗɛɞɨɠ. 

ɓ) ɆŰɘɠ ɔɟŬɛɛɏɠ ɢŬɛɖɚɐɠ ŰɎůɖɠ: ȺɑɜŬɘ ɞɘ ɔɟŬɛɛɏɠ ɞɘ ɞˊɞɑŮɠ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ Űɖ 

ŭŮɨŰŮɟɖ ŭɘŬɜɞɛɐ Űɖɠ ɖɚŮəŰɟɘəɐɠ ɘůɢɨɞɠ (ŭŮɡŰŮɟŮɨɞɡůŬ ŭɘŬɜɞɛɐ) ˊɞɡ 

ˊŬɟŬɚŬɛɓɎɜɞɡɜ Ŭˊɧ Űɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ ŭɘŬɜɞɛɐɠ ɢŬɛɖɚɐɠ ŰɎůɖɠ ˊɟɞɠ Űɞɡɠ 

əŬŰŬɜŬɚɤŰɏɠ. 

ɇɞ ˊɞůɧ Űɖɠ ɘůɢɨɞɠ əŬɘ ɖ ŬˊɧůŰŬůɖ ɛŮŰŬűɞɟɎɠ Űɖɠ ůŮ ɛɑŬ ɔɟŬɛɛɐ ŭɘŬɜɞɛɐɠ ŮɑɜŬɘ 

ˊɞɚɨ ɛɘəɟɧŰŮɟŬ Ŭˊɧ ŰŬ ŬɜŰɑůŰɞɘɢŬ ɛɑŬɠ ɔɟŬɛɛɐɠ ɛŮŰŬűɞɟɎɠ. 
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ɆŰŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ, ŮəŰɧɠ Ŭˊɧ Űɞɡɠ Ŭɔɤɔɞɨɠ Űɤɜ Űɟɘɩɜ űɎůŮɤɜ ɡˊɎɟɢŮɘ əŬɘ Ŭɔɤɔɧɠ 

ɞɡŭɏŰŮɟɞɠ, ŮˊŮɘŭɐ ˊɟɞɓɚɏˊŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ˊɞɚɘəɐɠ ŰɎůɖɠ (380V) əŬɘ űŬůɘəɐɠ 

(220V). Ƀ ɞɡŭɏŰŮɟɞɠ ɝŮəɘɜɎŮɘ Ŭˊɧ Űɞɡɠ ɛŮŰŬůɢɖɛŬŰɘůŰɏɠ ŭɘŬɜɞɛɐɠ əŬɘ ŬˊɞŰŮɚŮɑ Űɞ 

əɞɘɜɧ ůɖɛŮɑɞ Űɖɠ ůɡɜŭŮůɛɞɚɞɔɑŬɠ ŬůŰɏɟŬ ůŰɞ ŭŮɡŰŮɟŮɨɞɜ Űɞɡɠ. 

Ƀɘ Ŭɔɤɔɞɑ ˊɟɏˊŮɘ ɜŬ ŬɜŰɏɢɞɡɜ ůŰɖɜ ɛɖɢŬɜɘəɐ əŬɘ ɗŮɟɛɘəɐ əŬŰŬˊɧɜɖůɖ əŬɘ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ Űɖɠ ɛɏůɖɠ ŰɎůɖɠ ɜŬ ɛɖɜ ˊɟɞəŬɚɞɨɜ ŬˊɩɚŮɘŮɠ Corona. ȼ ˊŮŭɘŬəɐ ɏɜŰŬůɖ 

ˊɏɟŬɜ Űɖɠ ɞˊɞɑŬɠ ŬɟɢɑɕŮɘ ɖ Ůəəɏɜɤůɖ Corona, ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ ŭɘɎɛŮŰɟɞ Űɞɡ Ŭɔɤɔɞɨ 

(21 - 27 kV/cm ůŮ ŮɜŮɟɔɧ Űɘɛɐ).  

ɆŬɜ Ŭɔɤɔɞɨɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮ ˊɞɚɨəɚɤɜŬ ůɡɟɛŬŰɧůɢɞɘɜŬ, ɔɘŬ ɚɧɔɞɡɠ ŮɡəŬɛɣɑŬɠ. ɇŬ 

əɡɟɘɧŰŮɟŬ ɡɚɘəɎ Űɤɜ ɞˊɞɑɤɜ ŮɑɜŬɘ: 

¶ ɉŬɚəɧɠ (Cu), ŮűŮɚəɡůɛɏɜɞɠ Ůɜ ɣɡɢɟɩ. Ƀ ɢŬɚəɧɠ ɏɢŮɘ ɛŮɔɎɚɖ ɖɚŮəŰɟɘəɐ 

ŬɔɤɔɘɛɧŰɖŰŬ əŬɘ əŬɚɐ ɛɖɢŬɜɘəɐ ŬɜŰɞɢɐ. ȼ ŬɔɤɔɘɛɧŰɖŰŬ Űɞɡ ɛŮɘɩɜŮŰŬɘ ɧŰŬɜ 

ɏɢŮɘ ɝɏɜŮɠ ˊɟɞůɛɑɝŮɘɠ əŬɘ ɧŰŬɜ əŬŰŮɟɔŬůŰŮɑ Ůɜ ɣɡɢɟɩ Űɞ ɞˊɞɑɞ Űɞɡ ŭɑɜŮɑ 

ɛŮɔŬɚɨŰŮɟɖ ɛɖɢŬɜɘəɐ ŬɜŰɞɢɐ. ȰɜŬ Ɏɚɚɞ ˊɚŮɞɜɏəŰɖɛŬ Űɞɡ ŮɑɜŬɘ ˊɤɠ ŭŮɜ 

ŭɘŬɓɟɩɜŮŰŬɘ ŮɨəɞɚŬ əŬɘ ɔɘŬ ŬɡŰɧ əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŮ ŭɑəŰɡŬ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ əɞɜŰɎ ůŰɖ ɗɎɚŬůůŬ.  

 

¶ ȷɚɞɡɛɑɜɘɞ (Al), Űɞ ɞˊɞɑɞ ŮɑɜŬɘ əŬɗŬɟɧ Ŭɚɞɡɛɑɜɘɞ 99,9% əŬɘ ɚɏɔŮŰŬɘ 

Ŭɚɞɡɛɑɜɘɞ ɖɚŮəŰɟɞŰŮɢɜɑŬɠ (Ⱥ-Al) ɐ Űɞ əɟɎɛŬ Ŭɚɞɡɛɘɜɑɞɡ Aldrey ɛŮ ˊŮɟɑˊɞɡ 

ŮəŬŰɞůŰɘŬɑŬ ůɨɜɗŮůɖ: 0,3-0,5Mg, 0,4-0,7 Si, 0,3 Fe əŬɘ Űɞ ɡˊɧɚɞɘˊɞ 

Ŭɚɞɡɛɑɜɘɞ. ɇɞ Ŭɚɞɡɛɑɜɘɞ ɚɧɔɤ Űɞɡ ɛɘəɟɞɨ Űɞɡ əɧůŰɞɡɠ əŬɘ ɓɎɟɞɡɠ 

ŬɜŰɘəŬɗɘůŰɎ Űɞ ɢŬɚəɧ ůŰɖɜ əŬŰŬůəŮɡɐ Ŭɔɤɔɩɜ ŮɜŬɏɟɘɤɜ ŭɘəŰɨɤɜ. ɀŮɘɞɜŮəŰŮɑ 

ɧɛɤɠ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ɏɢŮɘ Űɞ 60% ˊŮɟɑˊɞɡ Űɖɠ ŬɔɤɔɘɛɧŰɖŰŬɠ Űɞɡ ɢŬɚəɞɨ əŬɘ 

Űɞ 50% Űɖɠ ŭɘɖɚŮəŰɟɘəɐɠ ŬɜŰɞɢɐɠ Űɞɡ. ɀŮ əŬɜɞɜɘəɏɠ ŬŰɛɞůűŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ 

Űɞ Ŭɚɞɡɛɑɜɘɞ ɞɝŮɘŭɩɜŮŰŬɘ ŮˊɘűŬɜŮɘŬəɎ əŬɘ ɏŰůɘ ˊɟɞůŰŬŰŮɨŮɘ Űɞɜ Ŭɔɤɔɧ Ŭˊɧ 

ˊŮɟŮŰŬɑɟɤ ɞɝŮɑŭɤůɖ.  

 

¶ ɆɨɜɗŮŰɞɘ Ŭɔɤɔɞɑ Ŭɚɞɡɛɘɜɑɞɡ-ɢɎɚɡɓŬ (Al/St). Ȱɢɞɡɜ əŬɘ Űɖɜ ɞɜɞɛŬůɑŬ 

Aluminum Coated Steel Reinforced Conductors ɐ ACSR Ŭɔɤɔɞɑ. ɇŬ 

ɛŮɘɞɜŮəŰɐɛŬŰŬ Űɤɜ Ŭɔɤɔɩɜ Ŭɚɞɡɛɘɜɑɞɡ ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɘ ɛŮ Űɞɡɠ Ŭɔɤɔɞɨɠ 

ACSR. Ȱɢɞɡɜ ůŰɞ əɏɜŰɟɞ Űɞɡɠ əɚɩɜɞɡɠ ɔŬɚɓŬɜɘůɛɏɜɞɡ ɢɎɚɡɓŬ ɧˊɤɠ 
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űŬɑɜŮŰŬɘ ůŰɞ ůɢɐɛŬ 2.7. Ƀ ɢɎɚɡɓŬɠ ŬɜŬɚŬɛɓɎɜŮɘ Űɖ ɛɖɢŬɜɘəɐ ŬɜŰɞɢɐ əŬɘ Űɞ 

Ŭɚɞɡɛɑɜɘɞ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɖɠ ɏɜŰŬůɖɠ Űɞɡ ɖɚŮəŰɟɘəɞɨ ɟŮɨɛŬŰɞɠ. ɇɞ 

ɟŮɨɛŬ ɞŭŮɨŮɘ əɡɟɑɤɠ ɛɏůŬ Ŭˊɧ Űɞ Ŭɚɞɡɛɑɜɘɞ, ŭɖɚŬŭɐ Űɞ ɟŮɨɛŬ ɛɏůŬ ůŰɞ 

ɢɎɚɡɓŬ ŮɑɜŬɘ ŬɛŮɚɖŰɏɞ. Ƀɘ Ŭɔɤɔɞɑ ŬɡŰɞɑ ɏɢɞɡɜ ˊŮɟɑˊɞɡ 50% ɛŮɔŬɚɨŰŮɟɖ 

ŬɜŰɞɢɐ Ŭˊɧ Űɞɡɠ Ŭɔɤɔɞɨɠ ɢŬɚəɞɨ əŬɘ ŮɑɜŬɘ 20% ŮɚŬűɟɨŰŮɟɞɘ ɔɘŬ ɘůɞŭɨɜŬɛɖ 

ŭɘŬŰɞɛɐ ɛŮ Űɞ ɢŬɚəɧ.  

ɆŮ Ůɘŭɘəɏɠ ˊŮɟɘˊŰɩůŮɘɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭɔɤɔɞɑ Ŭˊɧ ɎɚɚŬ ɡɚɘəɎ əŬɘ əɟɎɛŬŰŬ (ˊ.ɢ 

űɤůűɞɟɞɨɢɞɠ ɞɟŮɑɢŬɚəɞɠ, ɔŬɚɓŬɜɘůɛɏɜɞɠ ɢɎɚɡɓŬɠ ə.ɚ.ˊ). ɆŰɖ ɢŬɛɖɚɐ ŰɎůɖ 

ŮəůɡɔɢɟɞɜɑɕɞɜŰŬɘ ˊɚɏɞɜ ŰŬ ŭɑəŰɡŬ ɛɏůɤ ůɡɜŮůŰɟŬɛɛɏɜɤɜ əŬɚɤŭɑɤɜ.   

                                                                  

                                                             

ɆɢɐɛŬ 2.7 - ȷɔɤɔɧɠ ACSR 

 

ɇɞ ɛɞɜɤŰɘəɧ ɡɚɘəɧ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůɡɜɐɗɤɠ ŮɑɜŬɘ PVC (ɢɚɤɟɘɞɨɢɞ 

ˊɞɚɡɓɘɜɨɚɘɞ), ɅȺ (ˊɞɚɡŬɘɗɡɚɏɜɘɞ), XLPE (ŭɘəŰɡɤŰɧ ˊɞɚɡŬɘɗɡɚɏɜɘɞ), EPR 

(ŮɚŬůŰɘəɧ), MIND (ŮɛˊɞŰɘůɛɏɜɞ ɢŬɟŰɑ). ȼ ɗɤɟɎəɘůɖ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ůɨɟɛŬŰŬ ɐ 

ŰŬɘɜɑŮɠ ɢŬɚəɞɨ. ɇŬ ůɨɟɛŬŰŬ ˊŮɟɘŰɡɚɑɔɞɜŰŬɘ ŮɚɘəɞŮɘŭɩɠ ɛŮ ɓɐɛŬ ůŰŬɗŮɟɐɠ űɞɟɎɠ ɐ 

ŮɜŬɚɚŬůůɧɛŮɜɖɠ (Űɨˊɞɡ CEANDER). ɆŮ Ůɘŭɘəɏɠ ˊŮɟɘˊŰɩůŮɘɠ ɛˊɞɟŮɑ ɔɘŬ ɗɤɟɎəɘůɖ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɛɞɚɨɓŭɘɜɞɠ ɛŬɜŭɨŬɠ. ȼ ˊɟɞůŰŬůɑŬ Űɞɡ əŬɚɤŭɑɞɡ Ŭˊɧ ɛɖɢŬɜɘəɏɠ 

əŬəɩůŮɘɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɞɜ ɞˊɚɘůɛɧ ŬˊɞŰŮɚɞɨɛŮɜɞ Ŭˊɧ ŬŰůŬɚɞůɨɟɛŬŰŬ ɐ 

ůɘŭɖɟɞŰŬɘɜɑŮɠ. ȺɎɜ ŰŬ əŬɚɩŭɘŬ ŮɑɜŬɘ ɛɞɜɞˊɞɚɘəɎ əŬɘ ˊɟɞɞɟɑɕɞɜŰŬɘ ɔɘŬ ɢɟɐůɖ ɛŮ 

ŮɜŬɚɚŬůůɧɛŮɜɞ ɟŮɨɛŬ ŰɧŰŮ ɞ ɞˊɚɘůɛɧɠ əŬŰŬůəŮɡɎɕŮŰŬɘ ɛŮ ɛɖ ɛŬɔɜɖŰɘəɧ ɡɚɘəɧ 

(ɢŬɚəɧɠ, Ŭɚɞɡɛɑɜɘɞ, ŬɜɞɝŮɑŭɤŰɞ ŬŰůɎɚɘ, ə.Ű.ɚ.). Ƀ ŮɝɤŰŮɟɘəɧɠ ɛŬɜŭɨŬɠ ŬˊɞŰŮɚŮɑŰŬɘ 

Ŭˊɧ PVC ɐ PE ɐ XLPE ɐ ɜŮɞˊɟɏɜɘɞ ə.Ŭ. TŬ əŬɚɩŭɘŬ ŬɡŰɎ əŬŰŬůəŮɡɎɕɞɜŰŬɘ əŬɘ ɛŮ 

Ůɘŭɘəɏɠ ɘŭɘɧŰɖŰŮɠ ɤɠ ˊɟɞɠ Űɖɜ ůɡɛˊŮɟɘűɞɟɎ ůŰɖɜ űɤŰɘɎ ɧˊɤɠ ŮˊɘɓɟɎŭɡɜůɖ Űɖɠ 

ɛŮŰɎŭɞůɖɠ Űɖɠ űɚɧɔŬɠ (flame retardant), ɢŬɛɖɚɏɠ ɐ ɛɖŭŮɜɘəɏɠ Ůəˊɞɛˊɏɠ Űɞɝɘəɩɜ 

ŬŮɟɑɤɜ, ɛŮɘɤɛɏɜɖɠ Ůəˊɞɛˊɐɠ əŬˊɜɩɜ (LSF,LS 0 H, ə.Ŭ.). 
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2.2.3 ɀɏůŬ ˊɟɞůŰŬůɑŬɠ 

 

ȳŰŬɜ ɞ ɖɚŮəŰɟɘəɧɠ Ůɝɞˊɚɘůɛɧɠ ŬˊɞŰɨɢŮɘ (ˊ.ɢ Ŭɜ ɛɘŬ ɔɟŬɛɛɐ əɞˊŮɑ əŬɘ ˊɏůŮɘ Ŭˊɧ Űɞ 

ůŰɨɚɞ ůŰɞ ɏŭŬűɞɠ ɚɧɔɤ əŬŰŬɘɔɑŭŬɠ), ɖ űɡůɘɞɚɞɔɘəɐ ůɡɜɏɢŮɘŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ŭɘŬəɧˊŰŮŰŬɘ. Ƀ Ůɝɞˊɚɘůɛɧɠ ˊɟɞůŰŬůɑŬɠ ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜɞɠ ɜŬ 

ŮɜŰɞˊɑɕŮɘ ŰɏŰɞɘŮɠ əŬŰŬůŰɎůŮɘɠ əŬɘ ɜŬ ŬˊɞɛɞɜɩɜŮɘ Űɞɜ Ůɝɞˊɚɘůɛɧ ˊɞɡ Űɘɠ ɏɢŮɘ ɡˊɞůŰŮɑ, 

ŬəɧɛŬ əŬɘ Ŭɜ ŬɡŰɧ ůɖɛŬɑɜŮɘ Űɖɜ ŭɘŬəɞˊɐ Űɖɠ ɟɞɐɠ ŮɜɏɟɔŮɘŬɠ ůŮ ɛŮɟɘəɞɨɠ 

əŬŰŬɜŬɚɤŰɏɠ.  

ɇŬ ɛɏůŬ ˊɟɞůŰŬůɑŬɠ Űɤɜ ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ Ŭˊɞɓɚɏˊɞɡɜ ůŮ ŰɟŮɘɠ əɨɟɘɞɡɠ ůŰɧɢɞɡɠ, 

ˊɞɡ əŬɗɞɟɑɕɞɡɜ əŬɘ Űɞɜ Űɟɧˊɞ ŭɘŬɛɧɟűɤůɐɠ Űɞɡɠ: 

¶ ɇɖɜ ˊɟɧɚɖɣɖ ɐ ŰɞɡɚɎɢɘůŰɞɜ Űɞɜ ˊŮɟɘɞɟɘůɛɧ Űɖɠ ɓɚɎɓɖɠ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɞɡ 

ŭɘəŰɨɞɡ Ŭɜ ůŮ ŬɡŰɧ ůɡɛɓŮɑ əɎˊɞɘɞ ůűɎɚɛŬ. Ⱥű' ɧůɞɜ ɖ ɓɚɎɓɖ ŭŮɜ ŮəŭɖɚɤɗŮɑ 

ŰɧŰŮ ŮˊɘŭɘɩəŮŰŬɘ: 

¶ ɁŬ ŬˊɞűŮɡɢɗŮɑ əŬŰɎ Űɞ ŭɡɜŬŰɧɜ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůˊɘəɑɜŭɡɜɤɜ əŬŰŬůŰɎůŮɤɜ ɔɘŬ 

ˊɟɧůɤˊŬ (ɖɚŮəŰɟɞˊɚɖɝɑŬ) əŬɘ ɔɘŬ ŬɜŰɘəŮɑɛŮɜŬ (ˊɡɟəŬɔɘɎ). 

¶ ɁŬ ˊŮɟɘɞɟɘůŰɞɨɜ ůŰɞ ŮɚɎɢɘůŰɞ ɞɘ ŮˊɘˊŰɩůŮɘɠ ůŰɞ ɡˊɧɚɞɘˊɞ ůɨůŰɖɛŬ əŬɘ 

ɘŭɘŬɑŰŮɟŬ ɜŬ ŮɚŬɢɘůŰɞˊɞɘɖɗŮɑ ɖ ŭɘŬəɞˊɐ Űɖɠ ŰɟɞűɞŭɞůɑŬɠ. 

Ƀɘ ˊɟɞůŰŬůɑŮɠ Űɞɡ ŭɘəŰɨɞɡ ŭɘŬɜɞɛɐɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŰɘɠ ˊɟɞůŰŬůɑŮɠ ɡˊŮɟŮɜŰɎůŮɤɜ əŬɘ 

ůŰɘɠ ˊɟɞůŰŬůɑŮɠ ɡˊŮɟŰɎůŮɤɜ. ɆŰŬ ŭɑəŰɡŬ ˊɟɤŰŮɨɞɡůŬɠ ŭɘŬɜɞɛɐɠ (ɛɏůɖ ŰɎůɖ) ŰŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŬ ɛɏůŬ ˊɟɞůŰŬůɑŬɠ ŮɑɜŬɘ: 

¶ ȼɚŮəŰɟɞɜɧɛɞɘ ˊɟɞůŰŬůɑŬɠ 

¶ ȺˊŬɜŬɚɖˊŰɘəɞɑ ŭɘŬəɧˊŰŮɠ ɘůɢɨɞɠ ɛŮ ɖɚŮəŰɟɞɜɧɛɞ ɡˊŮɟɏɜŰŬůɖɠ 

¶ ȹɘŬəɧˊŰŮɠ ŬɡŰɧɛŬŰɖɠ ŮˊŬɜŬűɞɟɎɠ 

¶ ȹɘŬəɧˊŰŮɠ Ŭˊɞɛɧɜɤůɖɠ 

¶ ȷůűɎɚŮɘŮɠ  

¶ ȷˊŬɔɤɔŮɑɠ ɡˊŮɟŰɎůŮɤɜ 
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2.2.3.1 ȼɚŮəŰɟɞɜɧɛɞɘ ˊɟɞůŰŬůɑŬɠ 

 

Ƀɘ ɖɚŮəŰɟɞɜɧɛɞɘ (ȼ/Ɂ)  ˊɟɞůŰŬůɑŬɠ ŭŮɜ Ŭɜɐəɞɡɜ ůŰɖ əɚŬůůɘəɐ əŬŰɖɔɞɟɑŬ 

ɖɚŮəŰɟɞɜɧɛɤɜ, ɞɘ ɞˊɞɑɞɘ ŭŮɢɧɛŮɜɞɘ əɎˊɞɘɞ ɖɚŮəŰɟɘəɧ ůɐɛŬ ŬɜɞɘɔɞəɚŮɑɜɞɡɜ Űɘɠ 

ŮˊŬűɏɠ Űɞɡɠ əŬɘ Ůˊɘűɏɟɞɡɜ ɛŮŰŬɓɞɚɏɠ ůŰɘɠ ůɡɜŭŮůɛɞɚɞɔɑŮɠ ŭɘŬűɧɟɤɜ əɡəɚɤɛɎŰɤɜ, 

ŬɚɚɎ əŬɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɤɜ əɡəɚɤɛɎŰɤɜ ˊɞɡ ŮˊɘŰɖɟɞɨɜ əŬŰɎ űɡůɘəɧ ɛɏɔŮɗɞɠ (ˊ.ɢ 

ŰɎůɖ, ɟŮɨɛŬ) əŬɘ ɞɘ ɞˊɞɑɞɘ ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ ɛŮŰɎ Űɖɜ ɡˊɏɟɓŬůɖ ŮɑŰŮ ˊɟɞɠ ŰŬ ˊɎɜɤ 

ŮɑŰŮ ˊɟɞɠ ŰŬ əɎŰɤ Űɤɜ ˊɟɞəŬɗɞɟɘůɛɏɜɤɜ ɞɟɑɤɜ. Ƀɘ ȼ/Ɂ ˊɟɞůŰŬůɑŬɠ ŬˊɞŰŮɚɞɨɜ Űɘɠ 

ɓŬůɘəɏɠ ůɡɜɘůŰɩůŮɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ ˊɟɞůŰŬůɑŬɠ.  

ȷɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞ Ůɑŭɞɠ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ əŬɘ Űɞ Űɟɧˊɞ əŬŰŬůəŮɡɐɠ Űɞɡɠ, Űɞ ɓŬůɘəɧ 

ˊɟɧɓɚɖɛŬ ɏɔəŮɘŰŬɘ ůŰɖɜ ɞɟɗɐ Ůˊɘɚɞɔɐ Űɖɠ ɟɨɗɛɘůɖɠ, ɏŰůɘ ɩůŰŮ ɜŬ ŬɜŰŬˊɞəɟɘɗɞɨɜ ɛŮ 

Űɞ ɓɏɚŰɘůŰɞ Űɟɧˊɞ, ůŰɞɜ ɏɔəŬɘɟɞ ŮɜŰɞˊɘůɛɧ əŬɘ ůŰɖɜ ŰŬɢŮɑŬ Ŭˊɞɛɧɜɤůɖ Űɞɡ 

ůűɎɚɛŬŰɞɠ, ůŰɖ ɕɩɜɖ ˊɟɞůŰŬůɑŬɠ ˊɞɡ əŬɚɨˊŰɞɡɜ əŬɘ ŮˊɘŰɖɟɞɨɜ. ȼ ɓŬůɘəɐ Ůˊɘŭɑɤɝɖ 

ŮɑɜŬɘ (ůŰɖɜ ˊŮɟɑˊŰɤůɖ ůűɎɚɛŬŰɞɠ ɞˊɞɘɞɡŭɐˊɞŰŮ ŮɜŰɧɠ ɛɘŬɠ ɕɩɜɖɠ ˊɟɞůŰŬůɑŬɠ) ɜŬ 

ŭɘŮɔŮɑɟɞɜŰŬɘ ɛɧɜɞ ŰŬ ɛɏůŬ ˊɟɞůŰŬůɑŬɠ əŬɘ ŭɘŬəɞˊɐɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɕɩɜɖɠ əŬɘ ɧɢɘ 

Űɤɜ ˊŬɟŬəŮɑɛŮɜɤɜ ɕɤɜɩɜ.  

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ, ŰŬ ɟŮɨɛŬŰŬ ůŰŬ ŭɘɎűɞɟŬ ŰɛɐɛŬŰŬ Űɞɡ ŭɘəŰɨɞɡ 

ŮɛűŬɜɑɕɞɜŰŬɘ ɘŭɘŬɑŰŮɟŬ ŬɡɝɖɛɏɜŬ ůŮ ůɢɏůɖ ɛŮ ŰŬ ŬɜŰɑůŰɞɘɢŬ əŬŰɎ Űɖɜ əŬɜɞɜɘəɐ 

ɚŮɘŰɞɡɟɔɑŬ. ɇŬ ɟŮɨɛŬŰŬ ŬɡŰɎ ůŰɘɠ ůɡɜɖɗɏůŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ŮɑɜŬɘ ůŮ ɛɏɔŮɗɞɠ 5-20 

űɞɟɏɠ ɛŮɔŬɚɨŰŮɟŬ Ŭˊɧ ŰŬ ŬɜŰɑůŰɞɘɢŬ ɟŮɨɛŬŰŬ ɡˊŮɟűɧɟŰɘůɖɠ.  

Ƀɘ ȼ/Ɂ ɡˊŮɟɏɜŰŬůɖɠ ŬˊɞŰŮɚɞɨɜ ɓŬůɘəɐ ůɡɜɘůŰɩůŬ Űɤɜ ɛɏůɤɜ ˊɟɞůŰŬůɑŬɠ Űɤɜ 

ŭɘəŰɨɤɜ ŭɘŬɜɞɛɐɠ. ȷɜɘɢɜŮɨɞɜŰŬɠ Űɖɜ ɡˊŮɟɏɜŰŬůɖ Űɖɠ ɔɟŬɛɛɐɠ ˊɞɡ  ŮˊɘŰɖɟɞɨɜ, 

ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ əŬɘ ŭɑɜɞɡɜ ŮɜŰɞɚɐ ůŰɞ ɛɏůɞ ŭɘŬəɞˊɐɠ ɔɘŬ Űɖɜ Ŭˊɞɛɧɜɤůɐ Űɖɠ. 

ȹɘŬɗɏŰɞɡɜ ŭɨɞ ɓŬůɘəɏɠ ɟɡɗɛɑůŮɘɠ, ɖ ˊɟɩŰɖ ŬűɞɟɎ ůŰɖɜ Űɘɛɐ Űɖɠ ɏɜŰŬůɖ Űɖɠ 

ŭɘɏɔŮɟůɐɠ Űɞɡɠ (pick-up current) əŬɘ ɖ ŭŮɨŰŮɟɖ ůŰɖɜ ɢɟɞɜɞəŬɗɡůŰɏɟɖůɖ Űɖɠ ŮɜŰɞɚɐɠ 

ɛŮŰɎ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɐ Űɞɡɠ (time delay).  

Ƀɘ ȼ/Ɂ ɡˊŮɟɏɜŰŬůɖɠ, ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ɛɞɟűɐ Űɖɠ ɢŬɟŬəŰɖɟɘůŰɘəɐɠ ɢɟɧɜɞɡ-ɏɜŰŬůɖɠ, 

ŭɘŬəɟɑɜɞɜŰŬɘ ůŰɘɠ ˊŬɟŬəɎŰɤ əŬŰɖɔɞɟɑŮɠ: 
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H/N ɆŰɘɔɛɘŬɑɞɡ ɢɟɧɜɞɡ ȼ/Ɂ Ƀɟɘůɛɏɜɞɡ ɢɟɧɜɞɡ ȼ/Ɂ ȷɜŰɑůŰɟɞűɞɡ ɢɟɧɜɞɡ 

    

  

¶ ȺɜŮɟɔɞˊɞɘɞɨɜŰŬɘ 

ůŰɘɔɛɘŬɑŬ, ɧŰŬɜ Űɞ ɟŮɨɛŬ 

ˊɞɡ ŮˊɘŰɖɟɞɨɜ ɝŮˊŮɟɎůŮɘ 

ɛɘŬ ˊɟɞəŬɗɞɟɘůɛɏɜɖ Űɘɛɐ. 

¶ H ŭɘŬɓɎɗɛɘůɖ ɛŮŰŬɝɨ Űɤɜ 

ȼ/Ɂ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ 

əŬŰɖɔɞɟɑŬɠ ɓŬůɑɕŮŰŬɘ ůŰɞ 

ɔŮɔɞɜɧɠ ɧŰɘ ŰŬ ɛŮɔɏɗɖ Űɤɜ 

ůűŬɚɛŬŰɘəɩɜ ɟŮɡɛɎŰɤɜ 

ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ ůŰŬ 

ŭɘɎűɞɟŬ ůɖɛŮɑŬ ɧŭŮɡůɖɠ, 

ɚɧɔɤ Űɤɜ ůɨɜɗŮŰɤɜ 

ŬɜŰɘůŰɎůŮɤɜ Űɞɡ ŭɘəŰɨɞɡ.  

¶ ȹɖɚŬŭɐ ɞ ȼ/Ɂ ˊɞɡ 

ɓɟɑůəŮŰŬɘ ˊɘɞ ɛŬəɟɘɎ Ŭˊɧ 

Űɖ ˊɖɔɐ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɛŮ 

ɛɘəɟɧŰŮɟɞ ɟŮɨɛŬ 

ŭɘɏɔŮɟůɖɠ. 

¶ ȺɜŮɟɔɞˊɞɘɞɨɜŰŬɘ ɧŰŬɜ Űɞ 

ɟŮɨɛŬ ɝŮˊŮɟɎůŮɘ Űɖɜ Űɘɛɐ 

Űɞɡ ɟŮɨɛŬŰɞɠ ŭɘɏɔŮɟůɖɠ ɔɘŬ 

ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɑůɞ ɛŮ Űɖ 

ˊɟɞəŬɗɞɟɘůɛɏɜɖ Űɘɛɐ Űɞɡ 

ɢɟɧɜɞɡ ɟɨɗɛɘůɖɠ. 

¶ ȼ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ȼ/Ɂ 

ɞɟɘůɛɏɜɞɡ ɢɟɧɜɞɡ ŮɑɜŬɘ 

ŬɜŮɝɎɟŰɖŰɖ Űɞɡ ɟŮɨɛŬŰɞɠ, 

ɧŰŬɜ Űɞ ɟŮɨɛŬ ŮˊɘŰɐɟɖůɖɠ 

Űɞɡ ȼ/Ɂ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞ 

Ŭˊɧ Űɞ ɟŮɨɛŬ ŭɘɏɔŮɟůɖɠ. 

¶ Ƀɘ ɢɟɧɜɞɘ əŬɗɡůŰɏɟɖůɖɠ 

ŬɡɝɎɜɞɜŰŬɘ ɧůɞ 

ˊɚɖůɘɎɕɞɡɛŮ Ŭˊɧ Űɞ ůɖɛŮɑɞ 

ůűɎɚɛŬŰɞɠ ůŰɖ ˊɖɔɐ. 

¶ ȺˊŬɟəɏɠ ˊŮɟɘɗɩɟɘɞ 

ŬůűŬɚŮɑŬɠ Űɖɠ ŰɎɝŮɤɠ 0,4 - 

0,6 sec.  

¶ Ƀ ɢɟɧɜɞɠ ŮɜŮɟɔɞˊɞɑɖůɖɠ 

ɛŮɘɩɜŮŰŬɘ ɛŮ Űɖɜ Ŭɨɝɖůɖ 

Űɞɡ ɛɏɔŮɗɞɠ Űɖɠ 

ɡˊŮɟɏɜŰŬůɖɠ. 

¶ ȸɎůŮɘ ŭɘŮɗɜɩɜ 

ˊɘůŰɞˊɞɘɐůŮɤɜ ŭɘŬəɟɑɜɞɜŰŬɘ 

ůŮ ˊɞɚɨ ŬɜŰɑůŰɟɞűɞɡ 

ɢɟɧɜɞɡ (very inverse time) 

əŬɘ ŮɝŬɘɟŮŰɘəɎ ŬɜŰɑůŰɟɞűɞɡ 

ɢɟɧɜɞɡ (extremely inverse 

time). 

¶ ȹɟŬůŰɘəɐ ɛŮɑɤůɖ Űɞɡ 

ůűɎɚɛŬŰɞɠ ˊɚɖůɑɞɜ Űɖɠ 

ˊɖɔɐɠ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɠ 

ůɡɜŭɡŬůŰɘəɐɠ ɟɨɗɛɘůɖɠ 

 

ɄɑɜŬəŬɠ 2.1 - ȾŬŰɖɔɞɟɑŮɠ ɖɚŮəŰɟɞɜɧɛɤɜ ɡˊŮɟɏɜŰŬůɖɠ 

 

2.2.3.2 ȺˊŬɜŬɚɖˊŰɘəɞɑ ŭɘŬəɧˊŰŮɠ ɘůɢɨɞɠ ɛŮ ɖɚŮəŰɟɞɜɧɛɞ ɡˊŮɟɏɜŰŬůɖɠ 

Ƀɘ ŭɘŬəɧˊŰŮɠ ɘůɢɨɞɠ ɛŮ ɖɚŮəŰɟɞɜɧɛɞ (ȼ/Ɂ) ɡˊŮɟɏɜŰŬůɖɠ, ŮəŰɧɠ Ŭˊɧ Űɞɡɠ ůɡɜɐɗŮɘɠ 

ɢŮɘɟɘůɛɞɨɠ ɕŮɨɝɖɠ/ŬˊɧɕŮɡɝɖɠ, ŬˊɞŰŮɚɞɨɜ ˊŬɟɎɚɚɖɚŬ əŬɘ ɛɏůŬ ˊɟɞůŰŬůɑŬ, ɔɘŬŰɑ ɛɏůɤ 

ŬɡŰɩɜ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ŭɘŬəɞˊɐ Űɤɜ ɓɟŬɢɡəɡəɚɤɛɎŰɤɜ əŬɘ ɖ Ŭˊɞɛɧɜɤůɖ Űɞɡ 

ůűɎɚɛŬŰɞɠ Ŭˊɧ Űɞ ɡˊɧɚɞɘˊɞ ŭɑəŰɡɞ. ȼ ɘəŬɜɧŰɖŰŬ ŭɘŬəɞˊɐɠ Űɞɡ ŭɘŬəɧˊŰɖ ɘůɢɨɞɠ (ȹ/Ƚ) 

ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ɑůɖ ɛŮ Űɖɜ ɘůɢɨ ɓɟŬɢɡəɨəɚɤůɖɠ Űɞɡ ŭɘəŰɨɞɡ ůŰɖ ɗɏůɖ Űɖɠ 

ŮɔəŬŰɎůŰŬůɐɠ Űɞɡ. 
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ȼ ŬɜɑɢɜŮɡůɖ Űɞɡ ůűɎɚɛŬŰɞɠ əŬɘ ɖ ŮɜŰɞɚɐ ɔɘŬ Űɞ ɎɜɞɘɔɛŬ Űɞɡ ŭɘŬəɧˊŰɖ ɔɑɜŮŰŬɘ ɛŮ Űɞɜ 

ɖɚŮəŰɟɞɜɧɛɞ ɡˊŮɟɏɜŰŬůɖɠ. Ƀɘ ɖɚŮəŰɟɞɜɧɛɞɘ ŭɘŮɔŮɑɟɞɜŰŬɘ ɛɧɚɘɠ ɖ ɏɜŰŬůɖ Űɞɡ 

ɟŮɨɛŬŰɞɠ Űɖɠ ɔɟŬɛɛɐɠ Űɖɜ ɞˊɞɑŬ ŮˊɘŰɖɟɞɨɜ ɝŮˊŮɟɎůŮɘ ɛɘŬ ˊɟɞəŬɗɞɟɘůɛɏɜɖ Űɘɛɐ əŬɘ 

ɛŮŰɎ Ŭˊɧ ɞɟɘůɛɏɜɖ ɢɟɞɜɘəɐ əŬɗɡůŰɏɟɖůɖ əɚŮɑɜɞɡɜ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ŮˊŬűɐ Űɞɡɠ.  

 

2.2.3.3 ȹɘŬəɧˊŰŮɠ ŬɡŰɧɛŬŰɖɠ ŮˊŬɜŬűɞɟɎɠ 

ɆŮ ŬɜŬɚɞɔɑŬ ɛŮ Űɞɡɠ ȹ/Ƚ ɛŮ ȼ/Ɂ ɡˊŮɟɏɜŰŬůɖɠ əŬɘ ɞɘ ŬɡŰɧɛŬŰɞɘ ŭɘŬəɧˊŰŮɠ 

ŮˊŬɜŬűɞɟɎɠ (ȹ/ȷȺ) ŬˊɞŰŮɚɞɨɜ ůɡůəŮɡɏɠ ˊɟɞůŰŬůɑŬɠ Ŭˊɧ ɡˊŮɟŮɜŰɎůŮɘɠ ůŰŬ ŮɜŬɏɟɘŬ 

ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ, ɛŮ Űɖ ŭɘŬűɞɟɎ ɧŰɘ ŭŮɜ ŮɚɏɔɢɞɜŰŬɘ Ŭˊɧ ɝŮɢɤɟɘůŰɞɨɠ ȼ/Ɂ əŬɘ 

ŬˊɞŰŮɚɞɨɜ ŬɡŰɞŮɚŮɔɢɧɛŮɜŮɠ ůɡůəŮɡɏɠ. ɀɏůɤ Űɞɡ ŮɚŮɔəŰɐ Űɞɡɠ, ůŰɞ ɞˊɞɑɞ 

ŮɛˊŮɟɘɏɢɞɜŰŬɘ əŬɘ ɞɘ ȼ/Ɂ Űɞɡ ŭɘŬəɧˊŰɖ, ŮɝŬůűŬɚɑɕŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ 

ˊɟŬɔɛŬŰɞˊɞɑɖůɖɠ əŬɗɞɟɘůɛɏɜɤɜ əɨəɚɤɜ ŭɘŬəɞˊɐɠ-ŮˊŬɜŬűɞɟɎɠ, ɛŮ ŭɡɜŬŰɧŰɖŰŮɠ 

ɢŮɘɟɘůɛɞɨ Ŭˊɧ ŬˊɧůŰŬůɖ ŬɚɚɎ əŬɘ ɢŮɘɟɞəɑɜɖŰŬ. Ƀɘ ȹ/ȷȺ ŭɘŬŰɑɗŮɜŰŬɘ ŮɑŰŮ ɤɠ 

ŰɟɘűŬůɘəɞɑ ŮɑŰŮ ɤɠ ɛɞɜɞűŬůɘəɞɑ. Ƀɘ ŰɟɘűŬůɘəɞɑ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ Űɨˊɞɡ ɚŬŭɘɞɨ ɐ əŬɘ 

ɝɖɟɞɨ Űɨˊɞɡ. Ƀɘ ȹ/ȷȺ ɝɖɟɞɨ Űɨˊɞɡ ŮɑɜŬɘ ˊɘɞ ůɨɔɢɟɞɜɞɘ, ɛɘəɟɧŰŮɟɞɘ ůŮ ɧɔəɞ əŬɘ 

ŬˊŬɘŰɞɨɜ Űɖɜ ɚɘɔɧŰŮɟɖ ůɡɜŰɐɟɖůɖ ůŮ ůɢɏůɖ ɛŮ Űɞɡɠ ŬɜŰɑůŰɞɘɢɞɡɠ ȹ/ȷȺ ɚŬŭɘɞɨ.  

ɇɞ ůɖɛŬɜŰɘəɧŰŮɟɞ ˊɚŮɞɜɏəŰɖɛŬ ɢɟɐůɖɠ ɛɞɜɞűŬůɘəɩɜ ȹ/ȷȺ ŮɑɜŬɘ ɧŰɘ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ ɛɞɜɞűŬůɘəɞɨ ůűɎɚɛŬŰɞɠ ɚŮɘŰɞɡɟɔŮɑ ɛɧɜɞ ɞ ŬɜŰɑůŰɞɘɢɞɠ ȹ/ȷȺ Űɖɠ 

ˊɚɖɔŮɑůŬɠ űɎůɖɠ əŬɘ ŭŮɜ ŭɘŬŰŬɟɎůůŮŰŬɘ ɖ ˊŬɟɞɢɐ ŰɟɞűɞŭɧŰɖůɖɠ Űɤɜ ŭɨɞ ɡˊɧɚɞɘˊɤɜ 

ɡɔɘɩɜ űɎůŮɤɜ.  

ȼ ɘəŬɜɧŰɖŰŬ ŭɘŬəɞˊɐɠ ɟŮɡɛɎŰɤɜ ɓɟŬɢɡəɨəɚɤůɖɠ Űɤɜ ȹ/ȷȺ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ ůŮ 

ůɢɏůɖ ɛŮ Űɞɡɠ ȹ/Ƚ əŬɘ ɔɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɤɠ ŮɜŭɘɎɛŮůŮɠ ɓŬɗɛɑŭŮɠ 

ˊɟɞůŰŬůɑŬɠ ůŮ əŬŰɎɚɚɖɚŬ ŮˊɘɚŮɔɛɏɜŮɠ ɗɏůŮɘɠ əŬŰɎ ɛɐəɞɠ Űɖɠ ŬəŰɘɜɘəɐɠ ɔɟŬɛɛɐɠ, 

ˊŮɟɘɞɟɑɕɞɜŰŬɠ ɏŰůɘ Űɞ ɓŬɗɛɧ ɏəɗŮůɖɠ Űɞɡ Ůɝɞˊɚɘůɛɞɨ Űɞɡ əŮɜŰɟɘəɞɨ ɡˊɞůŰŬɗɛɞɨ ůŰŬ 

ˊŬɟɞŭɘəɎ ůűɎɚɛŬŰŬ. ȼ ˊɟɞůŰŬůɑŬ ůŰɘɠ ŬɜŬɢɤɟɐůŮɘɠ Űɤɜ ɔɟŬɛɛɩɜ ŭɘŬɜɞɛɐɠ, ɧˊɞɡ ɖ 

ɘůɢɨɠ ɓɟŬɢɡəɨəɚɤůɖɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɎ ɛŮɔŬɚɨŰŮɟɖ, ŮɝŬůűŬɚɑɕŮŰŬɘ ɛɏůɤ ȹ/Ƚ ɛŮ ȼ/Ɂ 

ɡˊŮɟɏɜŰŬůɖɠ (ůɢɐɛŬ 2.8). 

ɄɟɏˊŮɘ ɜŬ ŭɞɗŮɑ ˊɟɞůɞɢɐ Ůˊɑůɖɠ ůŰɞɡɠ ɢɟɧɜɞɡɠ ŬˊɞŭɘɏɔŮɟůɖɠ Űɤɜ ȼ/Ɂ Űɞɡ ȹ/Ƚ, ɞɘ 

ɞˊɞɑɞɘ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ŬɟəŮŰɎ ɛɘəɟɞɑ, ɔɘŬ ɜŬ ŬˊɞűŮɨɔɞɜŰŬɘ ŮůűŬɚɛɏɜŮɠ 
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ŮɜŮɟɔɞˊɞɘɐůŮɘɠ Űɞɡ ȹ/Ƚ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ˊɟŬɔɛŬŰɞˊɞɑɖůɖɠ Űɤɜ əɨəɚɤɜ ɚŮɘŰɞɡɟɔɑŬɠ 

Űɞɡ ȹ/ȷȺ, ɔɘŬ Űɖɜ ŬˊɞəŬŰɎůŰŬůɖ əɡɟɑɤɠ Űɤɜ ɖɛɘɛɧɜɘɛɤɜ əŬɘ ɛɧɜɘɛɤɜ ůűŬɚɛɎŰɤɜ.  

                                                    

ɆɢɐɛŬ 2.8 - ɀɏůŬ ˊɟɞůŰŬůɑŬɠ ŬəŰɘɜɘəɐɠ ɔɟŬɛɛɐɠ ɛŮ ȹ/Ƚ əŬɘ ȹ/ȷȺ 

 

2.2.3.4 ȹɘŬəɧˊŰŮɠ Ŭˊɞɛɧɜɤůɖɠ 

Ƀɘ ŭɘŬəɧˊŰŮɠ Ŭˊɞɛɧɜɤůɖɠ (ȹ/ȷ) ŬˊɞŰŮɚɞɨɜ ůɡůəŮɡɏɠ ˊɟɞůŰŬůɑŬɠ ůŰŬ ŮɜŬɏɟɘŬ 

ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ ɏɜŬɜŰɘ ɡˊŮɟŰɎůŮɤɜ əŬɘ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ ˊɎɜŰɞŰŮ Ŭˊɧ ȹ/Ƚ ɐ ȹ/ȷȺ 

ˊɟɞɖɔɞɨɛŮɜɤɜ ɕɤɜɩɜ ˊɟɞůŰŬůɑŬɠ. Ƀɘ ȹ/ȷ ŮɑɜŬɘ Űɨˊɞɡ ŮɚŬɑɞɡ əŬɘ ůŮ ŬɜŬɚɞɔɑŬ ɛŮ 

Űɞɡɠ ȹ/ȷȺ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŰɟɘűŬůɘəɞɑ ɐ ɛɞɜɞűŬůɘəɞɑ.  

Ƀɘ ȹ/ȷ ŮɛűŬɜɑɕɞɡɜ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŭɘŬəɞˊŰɩɜ űɞɟŰɑɞɡ, ŭɖɚŬŭɐ ɛˊɞɟɞɨɜ ɜŬ 

Ŭɜɞɑɝɞɡɜ əŬɘ ɜŬ əɚŮɑůɞɡɜ Űɘɠ ŮˊŬűɏɠ Űɞɡɠ əɎŰɤ Ŭˊɧ ůɡɜɗɐəŮɠ ˊɚɐɟɞɡɠ űɞɟŰɑɞɡ əŬɘ 

ɧɢɘ ůŮ ůɡɜɗɐəŮɠ ůűɎɚɛŬŰɞɠ, ɧˊɞɡ ŰŬ ŭɘŮɟɢɧɛŮɜŬ ɟŮɨɛŬŰŬ ŮɑɜŬɘ ˊɞɚɚŬˊɚɎůɘŬ Űɤɜ 

ŬɜŰɘůŰɞɑɢɤɜ ˊɚɐɟɞɡɠ űɞɟŰɑɞɡ.  

ɀɏůɤ Űɞɡ ɛŮŰɟɖŰɐ ůŰɞ əɨəɚɤɛŬ Ůɚɏɔɢɞɡ ˊɞɡ ŭɘŬɗɏŰɞɡɜ ɛŮŰɟɞɨɜŰŬɘ ŰŬ ɕŮɨɔɖ 

ŭɘŬəɞˊɩɜ-ŮˊŬɜŬűɞɟɎɠ Űɞɡ ˊɟɞŰŬɔɛɏɜɞɡ ȹ/Ƚ ɐ ȹ/ȷȺ ɛŮ Űɞɜ ɞˊɞɑɞ ůɡɜŮɟɔɎɕɞɜŰŬɘ əŬɘ 

ɛŮŰɎ Ŭˊɧ ɏɜŬ ˊɟɞəŬɗɞɟɘůɛɏɜɞ Ŭɟɘɗɛɧ (ůɡɜɐɗɤɠ ɛɏɢɟɘ ŰɟɑŬ) ˊɟɞəŬɚŮɑŰŬɘ Űɞ ɎɜɞɘɔɛŬ 

Űɞɡ ȹ/ȷ ůŰɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ˊɞɡ ɏɢŮɘ ɐŭɖ ˊɟɞɖɔɖɗŮɑ Űɞ ɎɜɞɘɔɛŬ Űɞɡ ȹ/Ƚ ɐ Űɞɡ 

ȹ/ȷȺ.  
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2.2.3.5 ȷůűɎɚŮɘŮɠ 

Ƀɘ ŬůűɎɚŮɘŮɠ ɀɇ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɜŬ ˊɟɞůŰŬŰŮɨůɞɡɜ ɏɜŬ əɨəɚɤɛŬ ɀɇ ɧŰŬɜ ůŮ 

ŬɡŰɧ ɡˊɎɟɢŮɘ ɓɟŬɢɡəɨəɚɤɛŬ ŬɚɚɎ əŬɘ ɡˊŮɟűɧɟŰɘůɖ ˊɞɡ ŭɘŬɟəŮɑ ŬɟəŮŰɐ ɩɟŬ. Ƀɘ 

ŬůűɎɚŮɘŮɠ ɀɇ ɢɤɟɑɕɞɜŰŬɘ ůŮ ŭɨɞ ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ: 

¶ ȷůűɎɚŮɘŮɠ ůəɧɜɖɠ 

Ƀɘ ŬůűɎɚŮɘŮɠ ůəɧɜɖɠ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɏɜŬ əɨɚɘɜŭɟɞ Ŭˊɧ ˊɞɟůŮɚɎɜɖ ɛɏůŬ ůŰɞɜ 

ɞˊɞɑɞɜ ɡˊɎɟɢŮɘ Űɞ ŰɖəŰɧ əŬɘ ɖ ůəɧɜɖ ɢŬɚŬɕɑŬ. ɇɞ ŰɖəŰɧ, ˊɞɡ ŮɑɜŬɘ Ɏɟɔɡɟɞɠ, ŬɚɚɎ əŬɘ 

əɟɎɛŬŰɎ Űɞɡ, ŮɑɜŬɘ Űɡɚɘɔɛɏɜɞ ɔɨɟɤ Ŭˊɧ ɏɜŬ əŮɟŬɛɘəɧ ɡɚɘəɧ. ȼ ůəɧɜɖ ɓɟɑůəŮŰŬɘ 

ɔɨɟɤ Ŭˊɧ Űɞɜ əŮɟŬɛɘəɧ əɨɚɘɜŭɟɞ əŬɘ ůəŮˊɎɕŮɘ Űɞ ŰɖəŰɧ.  

Ƀɘ ŬůűɎɚŮɘŮɠ ŬɡŰɏɠ ɛŮɘɩɜɞɡɜ Űɞ ɟŮɨɛŬ ɓɟŬɢɡəɨəɚɤůɖɠ ŮɝŬɘŰɑŬɠ Űɖɠ ůəɧɜɖɠ ɢŬɚŬɕɑŬ. 

ȼ ůəɧɜɖ ɓɞɖɗɎ ůŰɖ ůɓɏůɖ Űɞɡ Űɧɝɞɡ, ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛŮ Űɖɜ Űɐɝɖ Űɞɡ Ŭɔɤɔɞɨ, 

ɚɧɔɤ Űɖɠ ɣɡəŰɘəɐɠ Űɖɠ ɘəŬɜɧŰɖŰŬɠ. ɇŬɡŰɧɢɟɞɜŬ ɧɛɤɠ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ ɛɘŬ ɛŮɔɎɚɖ 

ŬɜŰɑůŰŬůɖ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛŮɘɩɜŮŰŬɘ ɟŮɨɛŬ ɓɟŬɢɡəɨəɚɤůɖɠ. ȭȺŰůɘ ůŰɖɜ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬ Űɞ ɟŮɨɛŬ ŬɡŰɧ ˊŬɑɟɜŮɘ ɢŬɛɖɚɧŰŮɟɖ Űɘɛɐ Ŭˊɧ ŬɡŰɐ ˊɞɡ ŮɑɢŮ 

ɡˊɞɚɞɔɘůŰŮɑ ŬɟɢɘəɎ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɡˊɎɟɢŮɘ ɛɘŬ Ůˊɘˊɚɏɞɜ ˊɟɞůŰŬůɑŬ Űɞɡ 

Ůɝɞˊɚɘůɛɞɨ ůŮ ɛɘŬ ŮɔəŬŰɎůŰŬůɖ. ȼ ŬůűɎɚŮɘŬ ŬɡŰɐ ŮɑɜŬɘ ŬəɟɘɓɧŰŮɟɖ Ŭˊɧ Űɖɜ 

ŬůűɎɚŮɘŬ ŮəŰɧɜɤůɖɠ, əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŮ ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ. 

                                                                          

ɆɢɐɛŬ 2.9 - ȸŬůɘəɎ ɛɏɟɖ ŬůűɎɚŮɘŬɠ ɢŬɚŬɕɑŬ 

 

¶ ȷůűɎɚŮɘŮɠ ŮəŰɧɜɤůɖɠ 

ȼ ŬůűɎɚŮɘŬ ŮəŰɧɜɤůɖɠ ŮɑɜŬɘ ɏɜŬɠ ɛɞɜɤŰɘəɧɠ əɡɚɘɜŭɟɘəɧɠ ůɤɚɐɜŬɠ ɛɏůŬ ůŰɞɜ ɞˊɞɑɞ 

ɓɟɑůəŮŰŬɘ ɏɜŬɠ Ŭɔɤɔɧɠ, Űɞ ŰɖəŰɧ. ɇɞ ŰɖəŰɧ ŮɑɜŬɘ ŰŬɜɡůɛɏɜɞ ɛŮ ŮɚŬŰɐɟɘɞ Ůɜɩ ɞ 

ůɤɚɐɜŬɠ ŮɑɜŬɘ ŬɜɞɘɢŰɧɠ ˊɎɜɤ əŬɘ əɎŰɤ. ȺůɤŰŮɟɘəɎ Űɞɡ əɡɚɘɜŭɟɘəɞɨ ůɤɚɐɜŬ ɡˊɎɟɢŮɘ 
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ɏɜŬ ůŰɟɩɛŬ Ŭˊɧ ɓɞɟɘəɧ ɞɝɨ. ɆŮ ˊŮɟɑˊŰɤůɖ ůűɎɚɛŬŰɞɠ əŬŰɎ Űɖɜ Űɐɝɖ Űɞɡ Ŭɔɤɔɞɨ Űɞ 

ůŰɟɩɛŬ Űɞɡ ɓɞɟɘəɞɨ ɞɝɏɞɠ ɓɞɖɗɎŮɘ ůŰɖɜ ůɓɏůɖ Űɞɡ Űɧɝɞɡ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ. ɇɞ 

Űɧɝɞ ɏɟɢŮŰŬɘ ůŮ ŮˊŬűɐ ɛŮ Űɞ ɓɞɟɘəɧ ɞɝɨ əŬɘ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ŬŰɛɞɑ, ˊɞɡ ɣɨɢɞɡɜ Űɞ 

Űɧɝɞ, ɏŰůɘ ŬɡŰɧ ůŰŬŭɘŬəɎ ůɓɐɜŮɘ.  

ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ůɓɏůɖɠ ɧɛɤɠ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ŰɞɝɘəɎ ŬɏɟɘŬ, ŰŬ ɞˊɞɑŬ ŮəɚɨɞɜŰŬɘ 

ůŰɞ ɢɩɟɞ ˊɞɡ ɓɟɑůəŮŰŬɘ ɖ ŬůűɎɚŮɘŬ, Ŭűɞɨ ɞ ůɤɚɐɜŬɠ ŮɑɜŬɘ ŬɜɞɘɢŰɧɠ. ũɘ' ŬɡŰɧ Űɞɜ 

ɚɧɔɞ ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɖ ɢɟɐůɖ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŬůűɎɚŮɘŬɠ ůŮ əɚŮɘůŰɞɨɠ ɢɩɟɞɡɠ 

ŬɚɚɎ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɛɧɜɞ ůŮ ŮɝɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ, ůŮ ɡˊŬɑɗɟɘŮɠ ŮɔəŬŰŬůŰɎůŮɘɠ. 

Ƀɘ ŬůűɎɚŮɘŮɠ ŬɡŰɏɠ ŭŮɜ ɛŮɘɩɜɞɡɜ Űɞ ɟŮɨɛŬ ɓɟŬɢɡəɨəɚɤůɖɠ ɧˊɤɠ ɞɘ ŬůűɎɚŮɘŮɠ 

ůəɧɜɖɠ, ɄŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɖ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ˊɟɞůŰŬůɑŬ ɀ/Ɇ ɡˊɞɓɘɓŬůɛɞɨ Űɖɠ 

ŰɎůɖɠ 20/0,4 kV ůŰŬ ŮɜŬɏɟɘŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ, ɧˊɞɡ ɧɚɖ ɖ ŮɔəŬŰɎůŰŬůɖ ŮɑɜŬɘ 

ɡˊŬɑɗɟɘŬ ˊɎɜɤ ůŮ ůŰɨɚɞɡɠ Űɖɠ ȹ.Ⱥ.ȼ. Ƀɘ ŬůűɎɚŮɘŮɠ ŮəŰɧɜɤůɖɠ ŮɑɜŬɘ ˊɞɚɨ ˊɘɞ űɗɖɜɏɠ 

ůŮ ůɢɏůɖ ɛŮ Űɘɠ ŬůűɎɚŮɘŮɠ ůəɧɜɖɠ ɔɘ' ŬɡŰɧ əŬɘ ˊɟɞŰɘɛɞɨɜŰŬɘ ůŮ ɡˊŬɑɗɟɘŮɠ 

ŮɔəŬŰŬůŰɎůŮɘɠ. 

Ƀɘ ŬůűɎɚŮɘŮɠ ŮəŰɧɜɤůɖɠ ɢɤɟɑɕɞɜŰŬɘ ůŮ 2 əŬŰɖɔɞɟɑŮɠ: 

Ŭ) ȷůűɎɚŮɘŮɠ ŮəŰɧɜɤůɖɠ ŰŬɢŮɑŬɠ Űɐɝɖɠ (ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɛŮ Űɞ ɔɟɎɛɛŬ ɇ) 

ɓ) ȷůűɎɚŮɘŮɠ ŮəŰɧɜɤůɖɠ ɓɟŬŭŮɑŬɠ Űɐɝɖɠ (ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɛŮ Űɞ ɔɟɎɛɛŬ Ⱦ12) 

Ⱥˊɑůɖɠ ɖ ŬůűɎɚŮɘŬ ŮəŰɧɜɤůɖɠ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ɓɎůɖ, ůŰɖɜ ɞˊɞɑŬ ŰɞˊɞɗŮŰŮɑŰŬɘ, 

ɛɞ́ɟŮɑ ɜŬ ɚŮɘŰɞɡɟɔɐůŮɘ əŬɘ ɤɠ ŬˊɞɕŮɨəŰɖɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ůűɎɚɛŬŰɞɠ əŬɘ Űɐɝɖɠ Űɖɠ 

ŬůűɎɚŮɘŬɠ, ɖ ŬůűɎɚŮɘŬ ŬˊɞůɡɜŭɏŮŰŬɘ Ŭˊɧ Űɞ ɏɜŬ Ɏəɟɞ Űɖɠ ɓɎůɖɠ, əŬɘ ɏŰůɘ ɛˊɞɟŮɑ 

əɎˊɞɘɞɠ Ŭˊɧ ɛŬəɟɘɎ ɜŬ ŭɘŬˊɘůŰɩůŮɘ ɧŰɘ ɖ ŬůűɎɚŮɘŬ ɏɢŮɘ əŬŮɑ əŬɘ Űɞ əɨəɚɤɛŬ 

ɓɟɑůəŮŰŬɘ ŮəŰɧɠ ŰɎůɖɠ (ůɢɐɛŬ 2.10ɓ). ȰŰůɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ ɧɟɞɠ 

ŬůűŬɚŮɘɞŬˊɞɕŮɨəŰɖɠ.  
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ɆɢɐɛŬ 2.10 - Ŭ) ȷůűɎɚŮɘŬɠ ŮəŰɧɜɤůɖɠ ůŮ əŬŰɎůŰŬůɖ ɚŮɘŰɞɡɟɔɑŬɠ, ɓ) ȷůűɎɚŮɘŬ ŮəŰɧɜɤůɖɠ əŬɛɏɜɖ 

əŬɘ ŬˊɞůɡɜŭŮŭŮɛɏɜɖ Ŭˊɧ Űɖ ɓɎůɖ 

 

2.2.3.5 ȷˊŬɔɤɔŮɑɠ ɡˊŮɟŰɎůŮɤɜ 

 

ȼ ˊɟɞůŰŬůɑŬ Űɤɜ ɖɚŮəŰɟɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ Ŭˊɧ Űɘɠ ɡˊŮɟŰɎůŮɘɠ ŬˊɞůəɞˊŮɑ ŬɟɢɘəɎ 

ůŰɖɜ Ŭˊɞűɡɔɐ ɐ ŰɞɡɚɎɢɘůŰɞɜ ůŰɞɜ ˊŮɟɘɞɟɘůɛɧ Űɖɠ ůɡɢɜɧŰɖŰŬɠ ŮɛűɎɜɘůɐɠ Űɞɡɠ. ɆŰɖɜ 

ˊŮɟɑˊŰɤůɖ ŮɛűɎɜɘůɐɠ Űɞɡɠ, ŮˊɘŭɘɩəŮŰŬɘ ɖ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ ŮˊɘˊŰɩůŮɩɜ Űɞɡɠ, ɛŮ 

Űɞɜ əŬŰɎɚɚɖɚɞ ůɢŮŭɘŬůɛɧ Űɞɡ ŭɘəŰɨɞɡ əŬɘ Űɖɜ Ůˊɘɚɞɔɐ əŬɘ ŮɔəŬŰɎůŰŬůɖ Űɤɜ 

əŬŰɎɚɚɖɚɤɜ ɛɏůɤ ˊɟɞůŰŬůɑŬɠ ɏɜŬɜŰɘ Űɤɜ ɡˊŮɟŰɎůŮɤɜ.  

Ƀɘ ŬˊŬɔɤɔŮɑɠ ɡˊŮɟŰɎůŮɤɜ (surge protective devices) ˊɟɞůŰŬŰŮɨɞɡɜ Űɞɜ Ůɝɞˊɚɘůɛɧ 

Űɞɡ ŭɘəŰɨɞɡ Ŭˊɧ Űɘɠ ɏɜŰɞɜŮɠ ɖɚŮəŰɟɘəɏɠ əŬɘ ɛɖɢŬɜɘəɏɠ əŬŰŬˊɞɜɐůŮɘɠ, ˊɞɡ 

ˊɟɞəŬɚɞɨɜŰŬɘ ɚɧɔɤ Űɤɜ ŬɜŬˊŰɡůůɧɛŮɜɤɜ əɟɞɡůŰɘəɩɜ ɡˊŮɟŰɎůŮɤɜ. Ƀɘ ŬˊŬɔɤɔŮɑɠ 

ŬɡŰɞɑ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŮ ůɡɔəŮəɟɘɛɏɜŬ ůɖɛŮɑŬ Űɞɡ ŭɘəŰɨɞɡ, ɛŮŰŬɝɨ Űɤɜ Ŭɔɤɔɩɜ Űɤɜ 

űɎůŮɤɜ əŬɘ Űɞɡ Ŭɔɤɔɞɨ Űɖɠ ɔɖɠ, ɚɑɔɞ ˊɟɘɜ Ŭˊɧ Űɞɜ Ůɝɞˊɚɘůɛɧ ˊɞɡ ɗɏɚɞɡɛŮ ɜŬ 

ˊɟɞůŰŬŰŮɨůɞɡɛŮ.  

Ƀɘ əɟɞɡůŰɘəɏɠ ɡˊŮɟŰɎůŮɘɠ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ Ŭˊɧ ŮůɤŰŮɟɘəɎ əŬɘ ŮɝɤŰŮɟɘəɎ ŬɑŰɘŬ. Ƀɘ 

ŮɝɤŰŮɟɘəɏɠ ɡˊŮɟŰɎůŮɘɠ ŮɑɜŬɘ ˊɘɞ ɏɜŰɞɜŮɠ Ŭˊɧ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ŮůɤŰŮɟɘəɏɠ əŬɘ 

ɞűŮɑɚɞɜŰŬɘ ůŮ űɡůɘəɎ ŬɑŰɘŬ. Ʉɖɔɏɠ Űɤɜ ŮɝɤŰŮɟɘəɩɜ ɡˊŮɟŰɎůŮɤɜ ŮɑɜŬɘ ɞɘ 

ŬŰɛɞůűŬɘɟɘəɏɠ ɖɚŮəŰɟɘəɏɠ ŮəəŮɜɩůŮɘɠ, ɔɜɤůŰɏɠ əŬɘ ɤɠ əŮɟŬɡɜɞɑ. Ƀɘ ŮɝɤŰŮɟɘəɏɠ 

ɡˊŮɟŰɎůŮɘɠ ˊɚɐŰŰɞɡɜ ŰŬ ŮɜŬɏɟɘŬ əŬɘ ɧɢɘ ŰŬ ɡˊɧɔŮɘŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ.  

Ƀɘ ŮůɤŰŮɟɘəɏɠ ɡˊŮɟŰɎůŮɘɠ ɞűŮɑɚɞɜŰŬɘ ůŮ ŮůɤŰŮɟɘəɎ ɚŮɘŰɞɡɟɔɘəɎ ŬɑŰɘŬ əŬɘ 

ˊɟɞɏɟɢɞɜŰŬɘ əɡɟɑɤɠ Ŭˊɧ Űɞ ɎɜɞɘɔɛŬ əŬɘ Űɞ əɚŮɑůɘɛɞ Űɤɜ ŭɘŬəɞˊŰɩɜ əɎŰɤ Ŭˊɧ 
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əŬŰŬůŰɎůŮɘɠ ɏɜŰɞɜɖɠ ŮˊŬɔɤɔɘəɐɠ ɐ ɢɤɟɖŰɘəɐɠ űɧɟŰɘůɖɠ. ȷɜ əŬɘ Űɞ ɛɏɔŮɗɞɠ Űɤɜ 

ɡˊŮɟŰɎůŮɤɜ ŬɡŰɩɜ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ ɛŮɟɘəɏɠ ŭŮəɎŭŮɠ ɛɏɢɟɘ əŬɘ ɚɑɔŮɠ ŮəŬŰɞɜŰɎŭŮɠ kV, 

ŮɑɜŬɘ ˊɞɚɨ ɛɘəɟɧŰŮɟŮɠ əŬɘ ɚɘɔɧŰŮɟɞ ɕɖɛɘɞɔɧɜŮɠ Ŭˊɧ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ŮɝɤŰŮɟɘəɏɠ 

ɡˊŮɟŰɎůŮɘɠ.  

 

2.2.4 ȹɘŬəɧˊŰŮɠ 

ɄŮɟɘůŰŬůɘŬəɎ, ŮɑɜŬɘ ŮˊɘɗɡɛɖŰɧ ɜŬ ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɚɞɔɐɠ ŬɜɎɛŮůŬ ůŰɖɜ 

ůɨɜŭŮůɖ Űɤɜ ŰɛɖɛɎŰɤɜ ɛɘŬɠ ɔɟŬɛɛɐɠ ůŮ ɏɜŬ ůɨůŰɖɛŬ ŭɘŬɜɞɛɐɠ, əɡɟɑɤɠ ůŰɘɠ ɔɟŬɛɛɏɠ 

ŰɟɞűɞŭɞůɑŬɠ. ȹɘŬəɧˊŰŮɠ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŮ ůŰɟŬŰɖɔɘəɎ ůɖɛŮɑŬ ɏŰůɘ ɩůŰŮ ɖ ůɨɜŭŮůɖ 

ŬɜɎɛŮůŬ ůŮ ŭɨɞ ŰɛɐɛŬŰŬ ɔɟŬɛɛɐɠ ɜŬ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɐ ɜŬ ŭɘŬəɞˊŮɑ. Ƀɘ 

ŭɘŬəɧˊŰŮɠ ˊɞɘəɑɚɞɡɜ ůŰɖɜ ŰŬɝɘɜɧɛɖůɐ Űɞɡɠ (ŬɜɎɚɞɔŬ ɛŮ Űɞ ˊɞůɧ Űɞɡ ɟŮɨɛŬŰɞɠ ˊɞɡ 

ɛˊɞɟɞɨɜ ɜŬ Ɏɔɞɡɜ) əŬɘ Űɖɜ ɘəŬɜɧŰɖŰŬ ŭɘŬəɞˊɐɠ űɞɟŰɑɞɡ (ŬɜɎɚɞɔŬ ɛŮ Űɞ ˊɞůɧ Űɞɡ 

ɟŮɨɛŬŰɞɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬəɧɣɞɡɜ ɛŮ Űɞ ɎɜɞɘɔɛŬ Űɞɡɠ). Ƀ ɢŮɘɟɘůɛɧɠ Űɞɡɠ ɔɑɜŮŰŬɘ 

ɢŮɘɟɞəɑɜɖŰŬ, ŬɡŰɧɛŬŰŬ ɐ ŮɚŮɔɢɧɛŮɜŬ Ŭˊɧ ŬˊɧůŰŬůɖ. 

Ƀɘ ŭɘŬəɧˊŰŮɠ ɢɟɖůɘɛŮɨɞɡɜ ůŰŬ ŭɑəŰɡŬ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ Űɤɜ ŭɘŬűɧɟɤɜ ɢŮɘɟɘůɛɩɜ, 

ŭɖɚŬŭɐ Űɖɜ ɕŮɨɝɖ - ŬˊɧɕŮɡɝɖ ŰɛɖɛɎŰɤɜ Űɞɡ ŭɘəŰɨɞɡ. Ƀɘ əɨɟɘŮɠ əŬŰɖɔɞɟɑŮɠ ŮɑɜŬɘ: 

¶ Ƀɘ ȷˊɞɕŮɨəŰŮɠ (ȷ/Ȼ - Disconnect Switches). ȺɑɜŬɘ ɞɘ ůɡůəŮɡɏɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɞ ɎɜɞɘɔɛŬ (ɐ Űɞ əɚŮɑůɘɛɞ) Ůɜɧɠ əɡəɚɩɛŬŰɞɠ, ŮɑŰŮ ɧŰŬɜ 

Űɞ ɟŮɨɛŬ ˊɞɡ ŭɘŬəɧˊŰŮŰŬɘ ŮɑɜŬɘ ŬɛŮɚɖŰɏɞ ɐ ŮɑŰŮ ɧŰŬɜ ŭŮɜ ŮˊɏɟɢŮŰŬɘ 

ɞɡůɘŬůŰɘəɐ ɛŮŰŬɓɞɚɐ ůŰɖɜ ŰɎůɖ ɛŮŰŬɝɨ Űɤɜ ˊɧɚɤɜ ɧŰŬɜ ŬɜɞɑɔŮɘ (ɤɠ 

ŬɛŮɚɖŰɏŬ ɗŮɤɟɞɨɜŰŬɘ ˊ.ɢ ŰŬ ɢɤɟɖŰɘəɎ ɟŮɨɛŬŰŬ Űɤɜ ɛɞɜɤŰɐɟɤɜ, Űɤɜ ɕɡɔɩɜ, 

Űɤɜ ɛŮŰŬůɢɖɛŬŰɘůŰɩɜ ŰɎůŮɤɠ ɐ əŬɘ ˊɞɚɨ ɛɘəɟɞɨ ɛɐəɞɡɠ əŬɚɤŭɑɤɜ). 

ɄɟɧəŮɘŰŬɘ ŭɖɚŬŭɐ ɔɘŬ ŭɘŬəɧˊŰŮɠ ˊɞɡ ŭŮɜ ɏɢɞɡɜ ɘůɢɨ ŭɘŬəɞˊɐɠ.  

¶ Ƀɘ ȹɘŬəɧˊŰŮɠ ūɞɟŰɑɞɡ (ȹ/ū - Load Switches). ȺɑɜŬɘ ɞɘ ůɡůəŮɡɏɠ ˊɞɡ ɏɢɞɡɜ 

Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɘŬəɧˊŰɞɡɜ ɐ ɜŬ ŬˊɞɗɖəŮɨɞɡɜ ŮɜŰɎůŮɘɠ ɡˊɧ əŬɜɞɜɘəɏɠ 

ůɡɜɗɐəŮɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ əɡəɚɩɛŬŰɞɠ əŬɗɩɠ əŬɘ ɜŬ ŬˊɞəŬɗɘůŰɞɨɜ ŬɚɚɎ ɧɢɘ 

əŬɘ ɜŬ ŭɘŬəɧˊŰɞɡɜ ˊŮɟɘˊŰɩůŮɘɠ ɓɟŬɢɡəɡəɚɤɛɎŰɤɜ. ȰɜŬɠ ȹ/ū ɞ ɞˊɞɑɞɠ, ɧŰŬɜ 

ŮɑɜŬɘ ůŰɖɜ ŬɜɞɘɢŰɐ ɗɏůɖ ɘəŬɜɞˊɞɘŮɑ Űɘɠ ŬˊŬɘŰɐůŮɘɠ ŬˊɞɛɞɜɩůŮɤɠ ˊɞɡ 

ɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɞɜ ŬɜŰɑůŰɞɘɢɞ ȷ/Ȼ, ɞɜɞɛɎɕŮŰŬɘ ŭɘŬəɧˊŰɖɠ űɞɟŰɑɞɡ-

ŬˊɞɕŮɨəŰɖɠ. ȷɜɎɚɞɔŬ ɛŮ Űɞ ɛɏůɞɜ ɛɏůɤ Űɞɡ ɞˊɞɑɞɡ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ůɓɏůɖ 

Űɞɡ ɖɚŮəŰɟɘəɞɨ Űɧɝɞɡ, ɞɘ ŭɘŬəɧˊŰŮɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ŭɘŬəɧˊŰŮɠ ŬɏɟŬ, əŮɜɞɨ 
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əŬɘ ŮɝŬűɗɞɟɘɞɨɢɞɡ ɗŮɑɞɡ (SF6). Ƀɘ ŭɘŬəɧˊŰŮɠ űɞɟŰɑɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖ 

ɛɏůɖ ŰɎůɖ.  

¶ Oɘ ȹɘŬəɧˊŰŮɠ Ƚůɢɨɞɠ (ȹ/Ƚ - Circuit Breakers). ȺɑɜŬɘ ɞɘ ůɡůəŮɡɏɠ ˊɞɡ ɏɢɞɡɜ 

Űɖɜ ɘəŬɜɧŰɖŰŬ ɜŬ ŭɘŬəɧˊŰɞɡɜ ɐ ɜŬ ŬˊɞəŬɗɘůŰɞɨɜ ŮɜŰɎůŮɘɠ ɡˊɧ əŬɜɞɜɘəɏɠ 

ůɡɜɗɐəŮɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ əɡəɚɩɛŬŰɞɠ ŬɚɚɎ əɡɟɑɤɠ ɡˊɧ ɞɟɘůɛɏɜŮɠ ɛɖ 

əŬɜɞɜɘəɏɠ ůɡɜɗɐəŮɠ, ɧˊɤɠ ŮɑɜŬɘ ɖ ˊŮɟɑˊŰɤůɖ ɓɟŬɢɡəɡəɚɩɛŬŰɞɠ. ɇɞ əɨɟɘɞ 

əŬɗɐəɞɜ Űɞɡ ŭɘŬəɧˊŰɖ ŮɑɜŬɘ ɖ ɏɔəŬɘɟɖ ůɓɏůɖ Űɞɡ ɖɚŮəŰɟɘəɞɨ Űɧɝɞɡ, ɖ ɞˊɞɑŬ 

ɗŬ ɞŭɖɔɐůŮɘ ůŰɖɜ ɞɟɘůŰɘəɐ ŭɘŬəɞˊɐ Űɞɡ əɡəɚɩɛŬŰɞɠ. ȼ ůɓɏůɖ Űɞɡ Űɧɝɞɡ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖɜ ŮəŰɧɝŮɡůɖ Ůɜɧɠ Ɏɚɚɞɡ ɛɏůɞɡ ŮˊɎɜɤ Űɞɡ ɧˊɤɠ 

ɛɞɜɤŰɘəɞɨ ŮɚŬɑɞɡ, ˊŮˊɘŮůɛɏɜɞɡ ŬɏɟŬ ɐ ɞˊɞɘɞɡŭɐˊɞŰŮ Ɏɚɚɞɡ ɛɞɜɤŰɘəɞɨ 

ŬŮɟɑɞɡ. ȷɜɎɚɞɔŬ ɛŮ Űɞ ɛɏůɞ ůɓɏůɖ Űɞɡ Űɧɝɞɡ ɞɘ ȹ/Ƚ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ 

ŭɘŬəɧˊŰŮɠ ŬɏɟŬ, ˊŰɤɢɞɨ ŮɚŬɑɞɡ, ŮɝŬűɗɞɟɘɞɨɢɞɡ ɗŮɑɞɡ (SF6) əŬɘ əŮɜɞɨ.  

 ȳɚɞɘ ɞɘ ˊɟɞŬɜŬűŮɟɗɏɜŰŮɠ ŭɘŬəɧˊŰŮɠ, ɏɢɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɡűɑůŰŬɜŰŬɘ (ůŰɖɜ 

əɚŮɘůŰɐ ɗɏůɖ) Űɖɜ ŭɑɞŭɞ ɡˊŮɟŮɜŰɎůŮɤɜ ˊɞɡ ɞűŮɑɚɞɜŰŬɘ ůŮ ɓɟŬɢɡəɡəɚɩɛŬŰŬ, Ůˊɑ 

ɞɟɘůɛɏɜɞ ɛɘəɟɧ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ, ŮəŰɧɠ ɓɏɓŬɘŬ Űɖɠ ɘəŬɜɧŰɖŰŬɠ Űɞɡɠ ɜŬ ŭɘŬɟɟɏɞɜŰŬɘ 

ůɡɜŮɢɩɠ Ŭˊɧ Űɞ ɞɜɞɛŬůŰɘəɧ Űɞɡɠ ɟŮɨɛŬ.  

ɆɢɐɛŬ 2.11 - Ŭ) ȷˊɞɕŮɨəŰɖɠ ɛɏůɖɠ ŰɎůɖɠ ɛŮ ɛŬɢŬɑɟɘŬ,                                                                                

ɓ) ȹɘŬəɧˊŰɖɠ űɞɟŰɑɞɡ ɛɏůɖɠ ŰɎůɖɠ, ɔ)   ȹɘŬəɧˊŰɖɠ ɘůɢɨɞɠ əŮɜɞɨ 
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2.3 ɈˊɞůŰŬɗɛɞɑ ɀɇ/ɉɇ 

 
ɇŬ ůɡůŰɐɛŬŰŬ ŭɘŬɜɞɛɐɠ Ŭɟɢɑɕɞɡɜ Ŭˊɧ Űɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ ŭɘŬɜɞɛɐɠ. ȸŬůɘəɎ Űɞɡ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ŮɑɜŬɘ ɞ ɀ/Ɇ ŭɘŬɜɞɛɐɠ, ŰŬ ɛɏůŬ ˊɟɞůŰŬůɑŬɠ əŬɘ ŭɘŬəɞˊɐɠ.  ȼ ˊɖɔɐ 

ŰɟɞűɞŭɞůɑŬɠ Űɞɡ ɡˊɞůŰŬɗɛɞɨ ŮɑɜŬɘ ɛɘŬ ŮɜɘŬɑŬ ɔɟŬɛɛɐ ɡˊɞɛŮŰŬűɞɟɎɠ ˊɞɡ ŮɘůɏɟɢŮŰŬɘ 

ůŰɞ ˊɟɤŰŮɨɞɜ Űɞɡ ɀ/Ɇ ŭɘŬɜɞɛɐɠ əŬɘ Ŭˊɧ Űɖɜ ɏɝɞŭɧ Űɞɡ (ŭŮɡŰŮɟŮɨɞɜ Űɞɡ ɀ/Ɇ 

ŭɘŬɜɞɛɐɠ) ŬɜŬɢɤɟɞɨɜ ɞɘ ɔɟŬɛɛɏɠ ɉɇ ˊɞɡ ɛŮ Űɖ ůŮɘɟɎ Űɞɡɠ əŬŰŬɚɐɔɞɡɜ ůŰɞɡɠ 

ɛŮŰɟɖŰɏɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ, ůŰŬ ɧɟɘŬ ɘŭɘɞəŰɖůɑŬɠ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ ɢŬɛɖɚɐɠ 

ŰɎůɖɠ.  

ȼ ɞɜɞɛŬůŰɘəɐ ɘůɢɨɠ Űɤɜ Ɉ/Ɇ ŭɘŬɜɞɛɐɠ əɡɛŬɑɜŮŰŬɘ ůŰŬ 50-2500 ȾVA. ȷɜɎɚɞɔŬ ɛŮ 

Űɞɜ Űɟɧˊɞ ŮɔəŬŰɎůŰŬůɖɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ŮɜŬɏɟɘɞɡɠ, ŮˊɑɔŮɘɞɡɠ əŬɘ ɡˊɧɔŮɘɞɡɠ. ɆŰŬ 

ŮɜŬɏɟɘŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ əŬɘ ɔɘŬ ɛɘəɟɏɠ Űɘɛɏɠ ɘůɢɨɞɠ (ˊŮɟɑ ŰŬ 250 KVA), ɞɘ ɀ/Ɇ 

ŭɘŬɜɞɛɐɠ ŮɑɜŬɘ ɡˊŬɑɗɟɘɞɘ əŬɘ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŮ Ůɘŭɘəɏɠ əŬŰŬůəŮɡɏɠ (ɘəɟɘɩɛŬŰŬ) 

ŮˊɎɜɤ ůŰɞɡɠ ůŰɨɚɞɡɠ (pole-mounted transformers). Ƀɘ ɡˊŬɑɗɟɘɞɘ ɡˊɞůŰŬɗɛɞɑ 

ŭɘŬɗɏŰɞɡɜ ɛŮŰŬůɢɖɛŬŰɘůŰɐ ɘůɢɨɞɠ əŬɘ ŭɡɞ əɡɣɏɚŮɠ ɞɟɔɎɜɤɜ Ůɚɏɔɢɞɡ, ɛɑŬ ɔɘŬ Űɖ ɛɏůɖ 

əŬɘ ɛɑŬ ɔɘŬ Űɖ ɢŬɛɖɚɐ ŰɎůɖ. ȳɚŬ əŬŰŬůəŮɡŬůɛɏɜŬ, ɩůŰŮ ɜŬ ŬɜŰɏɢɞɡɜ ůŮ ŭɡůɛŮɜŮɑɠ 

əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ, ŮˊŮɘŭɐ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɞ ɨˊŬɘɗɟɞ ɢɤɟɑɠ əŬɜɏɜŬ ˊɟɞůŰŬŰŮɡŰɘəɧ 

əɎɚɡɛɛŬ. 

Ƀɘ ŮˊɑɔŮɘɞɘ ɡˊɞůŰŬɗɛɞɑ əŬŰŬůəŮɡɎɕɞɜŰŬɘ ůŮ ŭɨɞ Űɨˊɞɡɠ, Űɞɡɠ əɚŮɘůŰɞɨɠ əŬɘ Űɞɡɠ 

ɡˊŬɑɗɟɘɞɡɠ. Ⱦɨɟɘɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɤɜ ɡˊɞůŰŬɗɛɩɜ əɚŮɘůŰɞɨ Űɨˊɞɡ ŮɑɜŬɘ ɧŰɘ ɧɚŮɠ ɞɘ 

ŮɔəŬŰŬůŰɎůŮɘɠ Űɞɡɠ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŮɠ ɛɏůŬ ůŮ ŮɘŭɘəɎ ŭɘŬɛɞɟűɤɛɏɜŬ əŰɑɟɘŬ, ŰŬ 

ɞˊɞɑŬ ŮůɤŰŮɟɘəɎ ɢɤɟɑɕɞɜŰŬɘ ɛŮ ɛŮŰŬɚɚɘəɎ ˊɚɏɔɛŬŰŬ ůŮ ŭɨɞ ůɡɜɐɗɤɠ ɛɏɟɖ, Űɖɜ 

əɡɣɏɚɖ ɛɏůɖɠ ŰɎůɖɠ əŬɘ Űɖɜ əɡɣɏɚɖ ɢŬɛɖɚɐɠ ŰɎůɖɠ. ȽŭɘŬɑŰŮɟɖ ŮɑɜŬɘ ɖ űɟɞɜŰɑŭŬ ɔɘŬ 

Űɖɜ ŮɝŬůűɎɚɘůɖ Űɞɡ əŬɚɞɨ ŬŮɟɘůɛɞɨ, ɔɘŬŰɑ ɡˊɎɟɢɞɡɜ ɛŮŰŬůɢɖɛŬŰɘůŰɏɠ ɘůɢɨɞɠ əŬɘ 

ɎɚɚŬ ɛɖɢŬɜɐɛŬŰŬ ŰŬ ɞˊɞɑŬ əŬŰɎ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ ɗŮɟɛŬɑɜɞɜŰŬɘ. Ⱥɝɏɚɘɝɖ Űɤɜ 

ɡˊɞůŰŬɗɛɩɜ əɚŮɘůŰɞɨ Űɨˊɞɡ ŮɑɜŬɘ ɞɘ ɚŮɔɧɛŮɜɞɘ ůɡɜŬɟɛɞɚɞɔɞɨɛŮɜɞɘ ɡˊɞůŰŬɗɛɞɑ. Ɇ' 

ŬɡŰɞɨɠ ŰŬ Ůˊɑ ɛɏɟɞɡɠ ůŰɞɘɢŮɑŬ (ɛŮŰŬůɢɖɛŬŰɘůŰɏɠ, ŬˊɞɕŮɨəŰŮɠ, ɧɟɔŬɜŬ Ůɚɏɔɢɞɡ əɚˊ) 

ŮɑɜŬɘ ŰɡˊɞˊɞɘɖɛɏɜŬ ůŮ ŬɜŰɑůŰɞɘɢŮɠ əɡɣɏɚŮɠ Ŭˊɧ ŰŬ ŮɟɔɞůŰɎůɘŬ əŬŰŬůəŮɡɐɠ əŬɘ 

ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŮ ůŮɘɟɎ ɛŮ ůɤůŰɐ ɖɚŮəŰɟɘəɐ ůɨɜŭŮůɖ. ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɞɡɠ ůŮ 

ůɢɏůɖ ɛŮ Űɞɡɠ ŮˊɑɔŮɘɞɡɠ ɡˊɞůŰŬɗɛɞɨɠ ŮɑɜŬɘ ɞ ˊŮɟɘɞɟɘůɛɏɜɞɠ ɢɩɟɞɠ, ɖ ɛŮɔŬɚɨŰŮɟɖ 

ŬůűɎɚŮɘŬ əŬɘ ɖ Ůɨəɞɚɖ ůɡɜŰɐɟɖůɖ. 
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Ƀɘ ɡˊɧɔŮɘɞɘ Y/Ɇ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɞɘ əɎŰɤ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ, ɘŭɘŬɑŰŮɟŬ 

ůŰɘɠ ɛŮɔɎɚŮɠ ˊɧɚŮɘɠ ɧˊɞɡ ŭŮɜ ŮɑɜŬɘ Ůɨəɞɚɖ ɖ ŭɘɎɗŮůɖ ɢɩɟɞɡ ɔɘŬ ŮˊɑɔŮɘŮɠ əŬŰŬůəŮɡɏɠ 

əŬɘ ŰŬɡŰɧɢɟɞɜŬ ɛˊɞɟɞɨɜ ɜŬ ůɡɜŭɡŬůŰɞɨɜ ɎɛŮůŬ ɛŮ ŰŬ ɡˊɧɔŮɘŬ ŭɑəŰɡŬ ɛɏůɖɠ ŰɎůɖɠ. 

ȼ ŮɔəŬŰɎůŰŬůɐ Űɞɡɠ ɔɑɜŮŰŬɘ ŮɑŰŮ əɎŰɤ Ŭˊɧ ˊɚŬŰŮɑŮɠ ŮɑŰŮ əɎŰɤ Ŭˊɧ űŬɟŭɘɎ 

ˊŮɕɞŭɟɧɛɘŬ, ɏŰůɘ ɩůŰŮ ɜŬ ɛɖɜ ɡˊɎɟɢɞɡɜ ɛɖɢŬɜɘəɏɠ əŬŰŬˊɞɜɐůŮɘɠ.  

Ⱦɨɟɘɞ ˊɟɧɓɚɖɛŬ Űɤɜ ɡˊɧɔŮɘɤɜ ůŰŬɗɛɩɜ ŬˊɞŰŮɚŮɑ ɞ ŬŮɟɘůɛɧɠ Űɞɡɠ əŬɘ 

ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ ɛŮ əŬŰɎɚɚɖɚŬ ŬɜɞɑɔɛŬŰŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ, ɔɘŬ Űɞɜ 

ŮɝŬŮɟɘůɛɧ Űɞɡ ɡˊɧɔŮɘɞɡ ɛŮŰŬůɢɖɛŬŰɘůŰɐ, əŬɘ ɛŮɟɘəɏɠ űɞɟɏɠ ɛŮ ŬɜŮɛɘůŰɐɟŮɠ. ȰɜŬ 

Ɏɚɚɞ ˊɟɧɓɚɖɛŬ ŮɑɜŬɘ ɖ ůŰŮɔŬɜɧŰɖŰŬ Űɤɜ ůŰŬɗɛɩɜ, ɔɘŬŰɑ, ɖ ɡɔɟŬůɑŬ ɛˊɞɟŮɑ ɜŬ 

ˊɟɞɝŮɜɐůŮɘ ɓɚɎɓŮɠ ůŰŬ ɛɖɢŬɜɐɛŬŰŬ. Ʉɚɐɟɖɠ ɧɛɤɠ ůŰŮɔŬɜɧŰɖŰŬ ŮɑɜŬɘ ŬŭɨɜŬŰɖ, 

əŬɗɧŰɘ ůɡɔəɟɞɨŮŰŬɘ ɛŮ Űɖɜ ŬɜɎɔəɖ ŮɝŬŮɟɘůɛɞɨ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ. Ⱥˊɑůɖɠ, ɔɘŬ Űɖɜ 

ŬɜɎɔəɖ ŮˊɘɗŮɤɟɐůŮɤɜ ɐ ůɡɜŰɖɟɐůŮɤɜ ůŰɘɠ ŭɘɎűɞɟŮɠ ɛɞɜɎŭŮɠ, əŬŰŬůəŮɡɎɕɞɜŰŬɘ ůŰɖɜ 

ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ Ůɘŭɘəɏɠ ɗɡɟɑŭŮɠ ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ Ůɑůɞŭɞ Űɞɡ ŰŮɢɜɑŰɖ ůŰɞɜ 

ɡˊɧɔŮɘɞ ɢɩɟɞ Űɞɡ ɡˊɞůŰŬɗɛɞɨ. 

                                              
ɆɢɐɛŬ 2.12 - YˊɞůŰŬɗɛɧɠ ŭɘŬɜɞɛɐɠ ɀɇ/ɉɇ 

 

 

2.4 ȹŮɡŰŮɟŮɨɞɡůŬ ŭɘŬɜɞɛɐ 

 
ɇŬ ŭŮɡŰŮɟŮɨɞɜŰŬ ůɡůŰɐɛŬŰŬ ůɡɜŭɏɞɡɜ Űɞɡɠ ɛŮŰŬůɢɖɛŬŰɘůŰɏɠ ŭɘŬɜɞɛɐɠ ɛŮ Űɘɠ 

Ůɘůɧŭɞɡɠ ŮɝɡˊɖɟɏŰɖůɖɠ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ ɢŬɛɖɚɐɠ ŰɎůɖɠ (ɉɇ). ɇŬ ŭɑəŰɡŬ ɉɇ 

(ɡˊɧɔŮɘŬ ɐ ŮɜŬɏɟɘŬ) ɚŮɘŰɞɡɟɔɞɨɜ ŬəŰɘɜɘəɎ, ŮəŰɧɠ Űɤɜ ɓɟŬɢɡɢɟɧɜɘɤɜ ůɡɜŭɏůŮɤɜ ˊɞɡ 
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ɛˊɞɟŮɑ ɜŬ ɡűɑůŰŬɜŰŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɢŮɘɟɘůɛɩɜ. ɇɞ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ Űɤɜ 

ɞɘəɘŬəɩɜ əŬŰŬɜŬɚɤŰɩɜ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞ ŭɑəŰɡɞ ɉɇ ɛŮ ɛɞɜɞűŬůɘəɐ ˊŬɟɞɢɐ, ɧɛɤɠ ɛŮ 

Űɖɜ Ŭɨɝɖůɖ Űɞɡ ɓɘɞŰɘəɞɨ Ůˊɘˊɏŭɞɡ Űɞ ˊɚɐɗɞɠ Űɤɜ ŰɟɘűŬůɘəɩɜ ˊŬɟɞɢɩɜ ŬɡɝɎɜŮɘ 

ŭɘŬɟəɩɠ.  

ɇɞ ˊɚɐɗɞɠ əŬɘ Űɞ Ůɑŭɞɠ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ, ŰŬ ɛŮɔɏɗɖ Űɤɜ űɞɟŰɑɤɜ əŬɘ Űɤɜ Ɉ/Ɇ 

ŭɘŬɜɞɛɐɠ ɀɇ/ɉɇ, ɞɘ ŭɘŬŰɞɛɏɠ Űɤɜ Ŭɔɤɔɩɜ, ŰŬ ɗŮɟɛɘəɎ ɧɟɘŬ űɧɟŰɘůɖɠ, əŬɗɩɠ əŬɘ ɖ 

ɛɏɔɘůŰɖ ŮˊɘŰɟŮˊɧɛŮɜɖ ˊŰɩůɖ ŰɎůɖɠ, ŬˊɞŰŮɚɞɨɜ ɛŮɟɘəɞɨɠ Ŭˊɧ Űɞɡɠ ɓŬůɘəɞɨɠ 

ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɚɖűɗɞɨɜ ɡˊɧɣɖ əŬŰɎ Űɖ ůɢŮŭɑŬůɖ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ŭŮɡŰŮɟŮɨɞɡůŬɠ ŭɘŬɜɞɛɐɠ.  

ȼ ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ ɛŮɗɧŭɤɜ ůɢŮŭɑŬůɖɠ Űɞɡ ŭɘəŰɨɞɡ ɉɇ ŮůŰɘɎɕŮŰŬɘ ůŰɘɠ ůɡɜŮɢŮɑɠ 

ŬɜɎɔəŮɠ ůɨɜŭŮůɖɠ ɜɏɤɜ əŬŰŬɜŬɚɤŰɩɜ, əŬɗɩɠ əŬɘ ůŰɘɠ ŬɜɎɔəŮɠ Ůɜɑůɢɡůɖɠ Űɞɡ 

ɡˊɎɟɢɞɜŰɞɠ ŭɘəŰɨɞɡ, ɚɧɔɤ Űɖɠ ůŰŬŭɘŬəɐɠ Ŭɨɝɖůɖɠ Űɤɜ űɞɟŰɑɤɜ Űɤɜ ɐŭɖ 

ůɡɜŭŮŭŮɛɏɜɤɜ əŬŰŬɜŬɚɤŰɩɜ, əŬɗɩɠ əŬɘ ůŰɖɜ ŬɜŰɘəŬŰɎůŰŬůɖ Űɞɡ ˊŮˊŬɚŬɘɤɛɏɜɞɡ 

Ůɝɞˊɚɘůɛɞɨ.  

ȼ ŭɘŬŰɞɛɐ Űɤɜ Ŭɔɤɔɩɜ ˊŬɑɕŮɘ ůɖɛŬɜŰɘəɧ ɟɧɚɞ, ɧɢɘ ɛɧɜɞ ɔɘŬ Űɘɠ ɖɚŮəŰɟɘəɏɠ ŬˊɩɚŮɘŮɠ, 

ŬɚɚɎ əŬɘ ůŰɖ ŭɘŬɛɧɟűɤůɖ Űɞɡ ůɡɜɞɚɘəɞɨ əɧůŰɞɡɠ əŬŰŬůəŮɡɐɠ əŬɘ ůɡɜŰɐɟɖůɖɠ Űɞɡ 

ŭɘəŰɨɞɡ. ũɘŬ ŰŬ ŮɜŬɏɟɘŬ ŭɑəŰɡŬ ŭɘŬɜɞɛɐɠ, ɖ ˊŰɩůɖ ŰɎůɖɠ əŬɘ Űɞ ŮɚɎɢɘůŰɞ 

ŬˊŬɘŰɞɨɛŮɜɞ ɟŮɨɛŬ ůűɎɚɛŬŰɞɠ ɔɘŬ Űɖ ŭɘɏɔŮɟůɖ Űɤɜ ˊɟɞůŰŬůɘɩɜ ŬˊɞŰŮɚɞɨɜ Űɞɡɠ 

ˊŮɟɘɞɟɘůŰɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ ŭɘŬŰɞɛɩɜ. ȷɜŰɑɗŮŰŬ ůŰŬ ɡˊɧɔŮɘŬ 

ŭɑəŰɡŬ, ɚɧɔɤ Űɞɡ ůɢŮŰɘəɎ ɛɘəɟɧŰŮɟɞɡ ɛɐəɞɡɠ, ɞ ˊŮɟɘɞɟɘůŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ŮɑɜŬɘ Űɞ 

ɗŮɟɛɘəɧ ɧɟɘɞ űɧɟŰɘůɖɠ. ɆŰɞ ůɢɐɛŬ 2.13 ŭŮɑɢɜŮŰŬɘ ɏɜŬ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ 

ŬɜɎˊŰɡɝɖɠ ŭɘəŰɨɞɡ ɉɇ. 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ɛɞɟűɐ ŬɜɎˊŰɡɝɖɠ ŮɝŬůűŬɚɑɕŮɘ ɡɣɖɚɐ ŬɝɘɞˊɘůŰɑŬ ɤɠ ˊɟɞɠ Űɖ 

ůɡɜɏɢŮɘŬ Űɖɠ ŰɟɞűɞŭɧŰɖůɖɠ, əŬɗɧŰɘ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŭɘˊɚɐɠ ŰɟɞűɞŭɧŰɖůɖɠ 

(ɛŮŰɎ Ŭˊɧ ɢŮɘɟɘůɛɞɨɠ) ɞˊɞɘɞɡŭɐˊɞŰŮ ŭɟɧɛɞɡ. Ƀɘ Ŭɔɤɔɞɑ Űɞɡ ŭɘəŰɨɞɡ ɉɇ ŮɑɜŬɘ ŮɜɘŬɑŬɠ 

ŭɘŬŰɞɛɐɠ. ɇŬ əɘɓɩŰɘŬ ŭɘŬɜɞɛɐɠ ɤɠ Ůˊɘ Űɞ ˊɚŮɑůŰɞɜ ŮɔəŬɗɑůŰŬɜŰŬɘ ɡˊɧɔŮɘŬ (ɘŭɘŬɑŰŮɟŬ 

ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ůɡɜŮɢɐ ŭɧɛɖůɖ) ŮɜŭɏɢŮŰŬɘ ɧɛɤɠ ɜŬ ŮɑɜŬɘ əŬɘ ŮˊɑɔŮɘŬ.  
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ɆɢɐɛŬ 2.13 - ȷəŰɘɜɘəɐ ɚŮɘŰɞɡɟɔɑŬ ɡˊɧɔŮɘɞɡ ŭɘəŰɨɞɡ ɉɇ 

ȼ ŭɘŬɛɧɟűɤůɖ Űɤɜ ŮɜŬɏɟɘɤɜ ŭɘəŰɨɤɜ ɉɇ ŮɑɜŬɘ ŬˊɚɞɨůŰŮɟɖ Űɤɜ ɡˊɧɔŮɘɤɜ, ŬɚɚɎ 

ˊŬɟɏɢŮɘ ɛɘəɟɧŰŮɟɞ ɓŬɗɛɧ ŮɝɡˊɖɟɏŰɖůɖɠ, əŬɗɧŰɘ əŬŰɎ ɔŮɜɘəɧ əŬɜɧɜŬ ŭŮɜ 

ˊɟɞɓɚɏˊɞɜŰŬɘ ŭɡɜŬŰɧŰɖŰŮɠ ŭɘˊɚɩɜ ŰɟɞűɞŭɞŰɐůŮɤɜ (ůɢɐɛŬ 2.14).  

                                                                                   

ɆɢɐɛŬ 2.14 - ȺɜŬɏɟɘɞ ŭɑəŰɡɞ ŭɘŬɜɞɛɐɠ ɉɇ 

 


