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oTxfaza eleqtrogadacemis sadenTa induqciuroba da tevadoba

arkadi rikrikaZe, stu-s doqtoranti

reziume

Catarebulia  4 – faza eleqtrogadacemis 
sadenTa induqciurobisa da tevadobis gaan-
gariSeba. miRebulia  am parametrTa saangariSo 
gamosaxule-bebi. Catarebulia miRebuli parame-
trebis SedarebiTi analizi 3-faza eleq-troga-
dacemis sadenTa analogiur parametrebTan mima-
rTebaSi.

sakvanZo sityvebi: oTxfaza, eleqtrogadace-
ma, sadeni, induqciuroba, tevadoba.

Индуктивность и емкость четырехфазной линий 
электропередачи

Аркадий Рикрикадзе
Резюме

В статье проведены расчеты индуктивностей и 
емкостей проводов электропе редачи 4-х фазного 
тока.Проведен сравнительный анализ полученных 
параметров с аналогичними параметрами 
электропередачи  3–х фазного тока.
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The inductance and capacitance of a four-phase 
power lines

Arkadi Rikrikadze
Summary

The article presents calculations of inductances and ca-
pacitances of wires of electric 4-phase AC. A comparative 
analysis of the parameters with similar parameters power 
3-phase current.

Keywords: two-phase, three-phase, power, wire induct-
ance, capacitance.

 Sesavali
                       

 ZiriTadi nawili

 mravalfaza eleqtrogadacemis TiToeul 
sadenSi induqcirdeba amave  sadenSi gamavali 
deniT ganpirobebuli TviTinduqciis e.m.Z.. da 
danarCen sadenSi gamavali denebiT ganpirobe-
buli urTierTinduqciis  e.m.Z. [1].

ganvixiloT 4-faza 4-sadeniani eleqtoga-

dacemis xazi (nax1,a), romlis sadenebSi gamava-
li denebis veqtorul diagramas aqvs nax.1,b-ze 
naCvenebi saxe.

nax.1. 
TiToeul sadenSi Zabvis vardnis saangariSo 

gamosaxuleba CavweroT simboluri meTodis 
gamoyenebiT da gvaqvs:
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nax.1,b veqtoruli diagramis Tanaxmad, vwerT:
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mrgval frCxilebSi mdgomi gamosaxulebebi 
SeiZleba ganvixiloT rogorc TiToeuli sad-
enis ekvivalenturi induqciuroba, Sesabamisad:
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sigrZisa da R radiusis sadenis  L TviTin-
duqciuroba gamoiTvleba gamosaxulebiT  [1] 

    

 

sadac :  - magnituri velis mudmiva   
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 - sadenis  masalis absolituri mag-
nituri SeRwevadoba  (feradi liTonebisaTvis 

).
Sesabamisad, 1 km sigrZis am sadenis  Siga in-

duqciuroba 

anu sadenis Siga reaqtiuli winaRoba

D manZilze daSorebuli sigrZis ( ) 
paraleluri sadenebis urTi-erTinduqciuroba

bolo ori gamosaxulebis gaTvaliswinebiT 
sadenTa ekvivalenturi induqciurobis saan-
gariSo gamosaxulebebi Caiwereba Semdeg saxeSi 

)12(
4

)12(
4

)12(
48

)12(
2

)12(
4

)12(
4

)12(
48

)12(
2

)12(
2

)12(
2

)12(
28

)12(
2

)12(
2

)12(
2

)12(
28

)12(
2

3,4

0

2,4

0

1,4

00'
4

2,3

0

1,3

0

4,3

00'
3

1,2

0

4,2

0

3,2

00'
2

4,1

0

3,1

0

2,1

00'
1

−+−−−−+−=

−+−−−−+−=

−+−−−−+−=

−+−−−−+−=

D
nj

D
n

D
nj

R
nL

D
nj

D
n

D
nj

R
nL

D
nj

D
n

D
nj

R
nL

D
nj

D
n

D
nj

R
nL

























































π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

π
µ

anu  1 km sigrZis sadenis ekvivalenturi in-
duqciuroba
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miviReT, rom sadenis ekvivalenturi in-
duqciuroba, zogadad, komple-qsuri sididea. 

misi  namdvili nawili, gamravlebuli  ze,−ωj  
gvaZlevs 1 km sigrZis am sadenis reaqtiul 

winaRobas, xolo warmosaxviTi nawili, gamrav-

lebuli ze,−ωj  gvaZlevs 1 km  sigrZis amave  
sadenis aqtiur dama-tebiT  (omuri  winaRobis 
zeviT ) winaRobas. 50 herci cvladi denis saha-
ero xazebis aluminis sadenebisaTvis gvaqvs:

Tu naturaluri logariTmidan gadavalT aTo-
biT logsriTmze,    miviRebT  

    

rogorc am gamosaxulebebidan Cans 1  da 3 
fazebis sadenTa reaqtiul winaRo-bebze  2 da 4 
fazebi gavlenas ver axdens. analogiurad, 2 da 4 
fazebis sadenTa  reaqtiul winaRobebze  1 da 3 
fazebi ver axdens  gavlenas. es  ganpirobebulia 
imiT, rom  1  da 3 fazuri  sadenebisaTvis  2 da 
4  fazebi  urTierTsawinaaRmde-go fazebia da 
piriqiT.Sedegad mocemul fazaze urTierTsawi-
naaRmdego faze-bis magnituri qmedeba gakompen-
sirebulia.

 1,b naxazis Tanaxmad

 
,2 .1,44,33,22,1 fazUUUUU ====

xolo 
.2 .4,23,1 fazUUU ==
   

aqedan gamomdinare, mizanSewonilia sadenebi 
sayrdenebze ganTavsdes   
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 nax.2,a an nax..2,b-is mixedviT. maSin fazur 
sadenebs Soris manZilebi : 2,a 

naxazis Tanaxmad 
 

 
 

2,b  naxazis Tanaxmad
   

radganac                                                

             
,24,32,1 fUUU ==
 

fazur sadenebs Soris manZili samfaza eleq-
togadacemis sistemasTan SedarebiT SegviZlia 

SevamciroT sididemde  - 

DD 82,0
3
2

=
  

nax. 2  
                                                                                            
roca fazaSi gvaqvs ramdenime sadeni  (gaxl-

eCili faza), maSin  (5-8) gamo-saxulebebSi unda 
CavsvaT fazis ekvivalenturi radiusi

2
.. saS.gekv aRR ⋅=
,

 sadac  .saS.ga
- fazaSi sadenebsSorisi  saSu-

alo geometriuli manZili ;
R- gaxleCili fazis sadenis radiusi.
gamoTvlebma aCvena, rom  sadenebis aqtiuri 

damatebiTi jamuri wina-Roba nulis tolia, rac 
niSnavs mas, rom eleqtromagnituri velis  saSu-
alebiT sadenebs Soris adgili aqvs aqtiuri sim-
Zlavris mimocvlas.   

qvemoT cxrilSi mocemulia svadasxa nomi-
naluri Zabvis oTxfaza  ele-qtrogdacemis 
xazis sadenebis reaqtiuli winaRobebi sayrden-
ebze sade-nTa nax.2,a da nax.2,b-is mixedviT gan-
Tavsebisas. am cxrilSi a 330 da 500 kv Zabvis 
xazebisaTvis naCvenebia gaxleCili fazis ekviva-
lenturi radiusi.

rogorc am cxrilidan Cans, oTxfaza sahae-
ro eleqtrogdacemis xa-zis fazuri sadenebis 
reaqtiuli winaRobebi samfaza eleqtrogda-
cemis xazis fazuri sadenebis reaqtiul win-
aRobebTan [3] SedarebiT, TiTqmis 13-16%-iT an 

(28-30%-iT) mcirea, Sesabamisad, sayrdenebze 
sadenTa nax.2,a–s  an nax.2,b-is mixedviT gan-
Tavsebisas. aqedan gamomdinare, xazis reJimis 
parametrebis miaxloebiTi gaangariSebisas 1 km 
sigrZis aqtiur winaRo-bad miviRoT : 220 kv-mde 
Zabvis xazebisaTvis  ≈ 0,29-0,32  omi/km ;  330-
500  kv   Zabvis xazebisaTvis≈ 0,21-0,23 omi/km. 
e.i. 500 kv Zabvis 4-faza eleqtro-gdacemis xazis 
fazuri winaRoba 3-faza eleqtrogdacemis xazis 
fazuri winaRobasTan SedarebiT TiTqmis  1,5-
jer Semcirda. 

4-faza eleqtrogdacemis xazis fazuri win-
aRoba, omi/km
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35

AC-50 9,6 3 2,46 0,352 0,294

AC-70 11,4 3 2,46 0,342 0,284

AC-95 13,5 3 2,46 0,331 0,273

110

AC-70 11,4 5 4,1 0,374 0,316

AC-95 13,5 5 4,1 0,363 0,305

AC-120 15,6 5 4,1 0,353 0,295

AC-150 16,8 5 4,1 0,347 0,289

AC-185 18,9 5 4,1 0,342 0,284

220

AC-240 21,6 8 6,56 0,363 0,305

AC-300 24,5 8 6,56 0,355 0,297

AC-400 27,5 8 6,56 0,348 0,290

AC-500 30,6 8 6,56 0,341 0,283

330

2xAC-
240

80,5 11 9,02 0,292 0,234

2xAC-
300

85,73 11 9,02 0,288 0,230

2xAC-
400

90,83 11 9,02 0,284 0,226

500

3xAC-
300

130,16 14 11,48 0,274 0,216

3xAC-
400

135,27 14 11,48 0,272 0,214

grZeli paraleluri sadenebiani sistemis 
erTi fazuri sadenis gasa-Sualoebuli tevado-
ba gamoiTvleba am sadenebisa da maTi sarkuli 
ana-reklebis urTierT ganlagebis mixedviT.  [1, 
2]. 

 oTxfaza eleqtrogdacemis sadenebisa da 
maTi sarkuli anareklebis urTierTganlageba 
naCvenebia me-3 naxazze.  

paralelur sadenebiani erTi sadenis gasaSu-
aloebuli tevadoba [1]
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      maa
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               nax.3.

sadac :  0a
 da ma

, zogadad , warmoadgens 
mravalsadeniani  sistemis sade-nTa saSualo po-
tenciur koeficientebs , romlebic  gamoiTv-
lebaK, P,  sade-nebis  sakuTari  da urTierT 
potenciuri  koeficientebis  saSualebiT 
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kerZod, roca  K=P maSin kpa
= 0a

 warmoadgens 
sakuTari potenciuri  koeficientebis saSualo 

ariTmetikuls da roca maSin ,pk ≠  maSin kpa
=

ma
 warmoadgens urTierT potenciuri  koefi-

cientebis saSualo ariTmetikuls. zogadad n 
raodenobis sadeniani sistemis SemTxvevSi gvaqvs 
:
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, roca, K ≠ P
am gamosaxulebaSi  K da P   mravalsadeniani 

paralelur sadenTa sistemis sadenebis nomre-
bia. 

 me-3 naxazis  mixedviT  ( n = 4) davwerT:
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    aq:  -  R - sadenis radiusi.

D – manZili or uaxloes fazur sadens So-
ris (nax.3).

Sesabamisad, erTi sadenis gasaSualoebuli 
tevadoba
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. Tu miwis gavlenas ugulvebelvyobT  anu da-
vuSvebT  D<<h, miviRebT           
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, faradi        
samfaza eleqtrogadacemis xazis sadenTa 

erT horizontalur sibrtyeSi ganlagebisas  [1]
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 Tu gaviTvaliswinebT, rom 4-faza eleqtro-

gadacemis sistemaSi fa-zur sadenebs Soris man-
Zili  3-fza  eleqtrogadacemis sistemasTan 
Seda-rebiT SeiZleba Sevamcirod 0,82D-mde, mi-
virebT, rom samfaza eleqtro-gadacemis xazis 
fazuri sadenis tevadobasTan SedarebiT 4-faza 
ele-qtrogadacemis xazis fazuri sadenis teva-
doba mcirdeba: 220 kv Zabvis xazis SemTxvevaSi 
daaxloebiT 7,5%-iT; 500 kv Zabvis xazis  SemTx-
vevaSi ki daaxloebiT ,3%-iT. 

4-faza eleqtrogadacemis sistemaSi – 3 
faza eleqtrogadacemis sis-temasTan SedarebiT 
fazuri sadenis induqciuri winaRobis TiTqmis 
1,5-jer Semcireba da fazuri sadenis tevado-
bis TiTqmis 7%-iT Semcireba gamoiwvevs fazuri 
sadenis talRuri winaRobis TiTqmis 1,3-jerSem-
cirebas. 

maSasadame, 4-faza eleqtrogadacemis sis-
temis gamtarunarianoba  (na-turaluri sim-
Zlavre) 3-faza eleqtrogadacemis sistemasTan 
SedarebiT, me-4 fazuri sadenis damatebisa da 
talRuri winaRobis Semcirebis gamo, izrdeba 
TiTqmis 1,75-jer.. 
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daskvna
4-faza eleqtrogadacemis sistemaSi 3-faza 

eleqtrogadacemis siste-masTan SedarebiT  fa-
zuri sadenis  induqciuri winaRoba TiTqmis  
1,5- jer mcirdeba, xolo fazuri tevadoba ki 
TiTqmis 7%-iT mcirdeba. am parame-trTa cvli-
lebam ganapiroba xazis  talRuri winaRobis 1,3-
jer Semcireba. Sedegad, 4-faza eleqtrogadace-
mis sistemis gamtarunarianoba (natura-luri 
simZlavre) 3-faza eleqtrogadacemis sistemas-
Tan Sedare-biT, me-4 fazuri sadenis damatebisa 
da ხაზის ტალღური წინაღობის Semcirebis gamo , 
izrdeba TiTqmis  1,75-jer.
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