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ANNOTATSIYA

r qator fizik, texnik hamda tashkiliy omillar bilan belgilanadi. Elektr 

o

avtotransformatorlar, statik va sinxron kompensatorlar, shunt reaktorlari hamda muz qoplamasini 

ehtiyojlari uchun sarflaydigan elektr energiyasi ham 

tarmoqlarining texnik-iqtisodiy samaradorligini oshirishga erishish mumkin ekanligi 

KALIT 
ob-

KIRISH

Mazkur maqolada elektr uzatish va taqsimlash 
tarmoqlarida yuzaga keladigan tojlanish hodisasi 

tizimlarini optimallashtirish masalalariga 
uchlanishli havo elektr uzatish 

liniyalarida elektr maydonining kritik qiymatdan 

razryadlari energiya samaradorligining pasayishiga, 

ekspluatatsiya xarajatlarning ortishiga olib keladi [1-
3]. 

geometrik parametrlari, fazalararo masofa, sirt holati, 
atrof-muhit sharoitlari (namlik, changlanish, havo 
bosimi va harorat) hamda elektr yuklama rejimlari 
kompleks tarzda tahlil qilingan.
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1-jadval
 

uchun tojlanish va aktiv quvv  
Kuchlanis

hkV 
   

Tojlanish boshlanish 
 

110 
AC-150 150 7.0 125 

AC-185 185 7.9 132 

220 

AC-150 150 7.0 210 

AC-185 185 7.9 220 

AC-210 210 8.4 230 

500 AC-500 500 13.0 480 

 

elektr maydonining notekisligi kuchayadi. Bu holat 
tojlanish boshlanish kuchlanishining pasayishiga va 

adi. 

sirt elektr maydoni gradienti kamayadi, natijada 

tojlanish intensivligi va unga mos aktiv quvvat 
isroflari sezilarli darajada pasayadi. Ayniqsa, 500 kV 
tarmoqlarda katta kesimli (AC-

zgichlardan foydalanish energetik 
samaradorlikni oshirishda muhim ahamiyat kasb etadi 
[4]. 

 

 
 

1-  
 

samaradorligini oshirish masalasi zamonaviy 

hisoblanadi. Yuqori kuchlanishli havo elektr uzatish 
liniyalarida yuzaga keladigan tojlanish hodisasi 
uzatish jarayonida q

balansining yomonlashuviga olib keladi. Shu bois, 
elektr tarmoqlarini loyihalash va ekspluatatsiya 

optimallashtirishning muhim sharti hisoblanadi [5]. 

aktiv quvvat isroflarining ortishiga olib keladi. Bu 
holat elektr energiyasini uzatish samaradorligini 
pasaytirib, kuchlanish rejimlarining barqarorligiga 

 Ayniqsa, yuqori kuchlanishli 
tarmoqlarda tojlanish hodisasi uzatish liniyalarining 
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etadi. Bundan tashqari, tojlanish natijasida 
elektromagnit shovqinlar yuzaga kelib, aloqa 
tizimlariga xalaqit berishi, izolyatsiya elementlarining 

energetik, balki ekspluatatsion va ekologik 

an holda 
optimallashtirishning asosiy maqsadi elektr 
energiyasini uzatish jarayonida minimal aktiv quvvat 
isroflariga erishishdan iborat. Bu jarayon elektr 
maydoni kuchlanganligini pasaytirishga qaratilgan 

ga 
oshiriladi. Optimallashtirish yondashuvi tizimning 
elektr parametrlari, yuklama rejimlari va atrof-muhit 

hisobga olishni talab etadi. Bunda elektr 
tarmoqlarining nominal kuchlanish darajalarini 
tanlash, uzatish liniyalarining konstruktiv yechimlari 

tizimining umumiy energiya samaradorligini oshiradi. 
Aktiv quvvat isroflarining qisqarishi natijasida elektr 
energiyasidan foydalanish koeffitsiyenti ortadi, elektr 

oshadi. Bundan tashqari, optimallashtirilgan elektr 
tarmoqlari uzoq muddatli ekspluatatsiyada iqtisodiy 

xarajatlarning kamayishiga xizmat qiladi.  

TADQIQOT USULLARI 

tojlanish hodisasi natijasida yuzaga keladigan aktiv 

hisobga olgan holda tizimni optimallashtirishga 

hisobiy-analitik hamda tizimli yondashuvlarga 
asoslangan tadqiqot usullari majmuasidan 
foydalanildi. Tadqiqotning dastlabki bosqichida 
tojlanish hodisasining fizik mohiyati elektr maydonlar 
nazariyasi, gazlar fizikasi va yuqori kuchlanish 
texnikasi qonuniyatlari asosida tahlil qilindi. 

taqsimlanishi, havoning ionlashuv shartlari va 
tojlanish boshlanish mezonlari analitik usullar orqali 

berildi. Tojlanish jarayonini miqdoriy baholash 
maqsadida elektr maydon, ionlashuv va zaryad 

matematik modellar orqali ifodalandi. Bunda 

ionlashuv intensivligi va tojlanish sharoitlarining 

tavsiflandi. Matematik modellashtirish elektr maydon 
kuchlanganligining kritik qiymatga yetishi va 

 berdi. Tojlanish 
natijasida yuzaga keladigan aktiv quvvat 

-analitik 
yondashuvdan foydalanildi. Ushbu usulda tojlanish 

parametrlariga, kuchlanish darajasiga va tashqi muhit 
sharo

optimallashtirish jarayonidagi ahamiyati asoslab 

obyekt sifatida 

elektr uzatish liniyalari, transformatorlar, reaktiv 

aniqlanib, tojlanish hodisasining butun 

Bunda optimallashtirishning maqsad funksiyasi 
sifatida 
minimallashtirish mezoni qabul qilinib, texnik va 
ekspluatatsion cheklovlar inobatga olindi. Ushbu usul 

aniqlash i

tizimining ajralmas energetik omili sifatida har 

matematik modellashtirish va optimallashtirish 
yondashuvlarini

holda energiya samaradorligini oshirishga qaratilgan 
ilmiy asoslangan xulosalar chiqarishga imkon yaratdi. 

 
 

3-jadval 
qotishlarini hisoblash namunasi  

Belgilanishi Parametri Namunaviy qiymat 

K  243 

D Havodagi dielektrik teshilish gradiyenti 21.2 kv/sm 

md 
Teshilishning kritik kuchlanishi uchun notekislik 

koeffitsienti 
0.85 

mv notekislik koeffitsienti 
0.72 
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t Atrof- yoki 450C

P  yoki -muhitning havo bosimi 750 torr 

 tuzatish koeffitsienti 0.9104 

R  0.54sm 

d  300sm 

f Chasota 50Hz 

Vl Fazalararo kuchlanish 132 

Edv Teshilishning kritik kuchlanishi 
Neytralga nisbatan 55,98 kV 

kuchlanish 

Evd tojlanish boshlanish kuchlanishi 
Neytralga nisbatan 67.72 kV 

kuchlanish 

L  100 km 

Puf 
-havo 

sharoitida 
347.34 kVt/faza 

Pus 
-havo sharoitidagi tojlanish 

 
838.53 kVt/faza 

Teshilishning kritik kuchlanishi (U0)  bu havo 
izolyatsiyasida elektr maydon kuchlanishi shunchalik 
ortadiki, havo molekulalari ionlashadi va tojlanish 
boshlanadigan eng past kuchlanish qiymatidir. 
Boshqacha aytganda, bu kuchlanish qiymati havo 

chegaraviy nuqtani bildiradi. Peek formulasi orqali 
aniqlanadi:  

        (1) 

Bu kuchlanish qiymati teshilishning kritik 

natijasida) faqat kuchliroq elektr maydonlarda paydo 
 

         (2) 

4-jadval 
 

Parametr  Izoh 

Havo namligi Kamayadi  

Bosimning ortishi Y  
 

Haroratning ortishi Y  Harorat oshganda havo zichligi kamayadi 

Chastotaning ortishi Y  
sarflanadi 

 

 (3) 

5-jadval 
 

 

 Odatdagi ob-havo  -havo  

Havo dielektrik mustahkamligi Yuqori Past 

Ionlanish chegarasi (U0) Katta Kichik 

Elektr maydon notekisligi Kichik Katta 

ch) Kam (masalan 0.2 kW/faza) Yuqori (masalan 1.5 3.0 kW/faza) 
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Past Yuqori

 Kam  

 
6-jadval 

 
Turli ob-havo sharoitlarida havo elektr uzatish 

 
 

 
Yaxshi ob-havo, 

kVt/km 
Quruq qor 

sharoitida, kVt/km kVt/km 
Muzlash (izmoroz) 

paytida, kVt/km 

AC-70 0,022 0,080 0,088 0,393 0,311 1,345 1,250 4,487 

AC-95 0,022 0,057 0,094 0,243 0,270 0,915 1,160 3,388 

AC-120 0,027 0,047 0,117 0,183 0,329 0,675 1,422 2,652 

AC-150 0,038 0,157 0,474 0,476 2,010 2,015 

AC-240 0,020 0,035 0,065 0,120 0,210 0,480 0,980 1,850 

 
Tojlanish hodisasi yuqori kuchlanishli havo elektr 

uzatish liniyalarida energiya samaradorligini 

maydon kuchlanganligining kritik qiymatdan oshishi 
natijasida yuzaga keladi. Mazkur jarayon aktiv quvvat 

salbiy oqibatlarga olib keladi. 

XULOSA 

kuchlanishli elektr tarmoqlarida yuzaga keladigan 
tojlanish hodisasi elektr energiyasini uzatish 

j
kuchlanganligining kritik qiymatdan oshishi natijasida 
yuzaga kelib, gaz muhitida ionlashuv va zaryad 
tashuvchilarning harakati orqali energiyaning 
dissipatsiyalanishiga olib keladi.Tadqiqot natijalari 
shuni tasdiql

geometrik parametrlari, fazalararo masofa hamda 

Ayniqsa, yuqori kuchlanishli havo elektr uzatish 
liniyalarida 

qilish energiya samaradorligining pasayishiga hamda 
ekspluatatsion xarajatlarning ortishiga olib kelishi 

maydon kuchlanganligini kamaytirishga qaratilgan 

kesimini ratsional tanlash, fazalararo masofani 

foydalanish, kuchlanish rejimlarini barqarorlashtirish 
hamda reaktiv quvvatni boshqarish choralarining 

borilgan tahlillar asosida aniqlanishicha, tojlanish 

isroflarini 
tizimining umumiy ishonchliligini oshiradi, 
kuchlanish sifatini yaxshilaydi va uzatish liniyalari 
elementlarining xizmat muddatini uzaytiradi. Shu 
bilan birga, optimallashtirilgan elektr tarmoqlari uzoq 
muddatli ekspluatatsiyada iqtisodiy jihatdan samarali 

imkonini beradi. Umuman olganda, elektr 

zamonaviy elektroenergetikaning dolzarb ilmiy-

ishlab chiqilgan ilmiy asoslangan yechimlar energiya 

xizmat qiladi. 
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ASSESSMENT OF THE THEORETICAL FOUNDATIONS OF CORONA DISCHARGE 

MONITORING IN HIGH-VOLTAGE OVERHEAD TRANSMISSION LINES OF MINING 
ENTERPRISES 

 
A.N.Tovboev, I.B.Togaev 

Navoi State Mining and Technological University, Navoi, Uzbekistan 
 

ABSTRACT This scientific work In this study, it is emphasized that the transfer of any material object from 
one location to another inevitably requires the expenditure of a certain amount of energy. 
Electrical energy transmitted through power networks, by its physical nature, represents a specific 
type of product that is consumed exclusively at the moment of its generation and transmission, 
while its transportation does not require additional material carriers. Actual electrical energy 
losses are defined as the difference between the amount of energy supplied to the electrical 
network and the amount of energy that is effectively and usefully delivered to end consumers. 
Electrical energy losses constitute an inherent component of the processes of power transmission 
and distribution and are formed under the influence of a combination of physical, technical, and 
organizational factors. In the structure of electrical energy losses, it is customary to distinguish 
several main groups, among which technical losses play a dominant role. This type of loss occurs 
in the principal elements of electrical networks and is caused by the flow of electric current, which 
leads to the heating of current-carrying components, as well as by specific electrophysical 
processes taking place in high-voltage installations. Technical losses include losses due to corona 
discharge on overhead transmission lines, energy leakage through insulation elements, as well as 
power losses in transformers, autotransformers, static and synchronous compensators, shunt 
reactors, and de-icing devices. A significant share of the overall balance of technical losses is also 
accounted for by electrical energy consumed for the auxiliary needs of substation equipment that 
ensures the operation of power transmission and distribution processes. Thus, a detailed analysis 
of electrical energy losses in transmission and distribution systems, their identification, 
calculation, and classification, as well as the targeted reduction of corona and load-related losses, 
make it possible to significantly improve the technical and economic efficiency of electrical 
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networks. A comprehensive approach to managing electrical energy losses is regarded as a key 
prerequisite for enhancing the energy efficiency and reliability of modern power supply systems.

KEY WORDS Total losses, corona power losses, power losses, maximum losses, variations in weather 
parameters, meteorological phenomena, corona loss measurements, load losses.
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PODSTANSIYA ELEKTR JIHOZLARINING TEXNIK HOLATINI ISSIQLIK OMILLARI 

Mavlonov J.A, Sayidov M.K.

Navoiy davlat konchilik va texnologiyalar 

Doi: 10.5281/zenodo.20280313

ANNOTATSIYA

ijalar 

KALIT podstansiya elektr jihozlari; texnik holatni baholash; issiqlik omillari; harorat mezonlari; rejimli 
qizish; nuqsonli qizish; kontakt nuqsonlari; issiqlik balansi modeli; ishonchlilik; diagnostika.

KIRISH

Elektr jihozlarining texnik holatini harorat orqali 

degradatsion jarayonlarini aks ettiruvchi 
parametrlardan biri hisoblanadi. Podstansiya elektr 

jihozlarida ha

omilini hamda degradatsiya jarayoni va issiqlik holati 

Qisqa muddatli kuchlanish yoki yuklamaning 


