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AZBEST MOHSULLARI iISTEHSAL MUOSSiSOSINDO ELEKTRIK
YUKUNUN OPTIMALLASDIRILMASI VO TOCHIZAT SOBOKOSININ MODERN-
LOSDIRILMOSI MODELLORI

Giris. Muasir sonaye muossisalorinds el-
ektrik enerjisi istehsal prosesinin fasilosizli-
yini va texnoloji avadanliglarin stabil igini to-
min edoan osas amillordon biridir. Xususilo en-
erji tutumlu sahalors aid olan azbest mohsul-
lar1 istehsali miiossisalorindo elektrik tochi-
zatinin etibarliligy, yiikiin diizgiin paylanmasi
Vo enerji resurslarindan somorali istifado
moasalalori strateji shomiyyat dasiyir [1]. Belo
miossisalordo xammalin emali, presloms,
qurudulma va digar texnoloji marhalalor yiik-
sok glc tolob edan elektrik avadanliglar1 va-
sitasilo hoyata kegirildiyindan elektrik yuku-
nln geyri-borabar paylanmasi va pik yuklon-
molar enerji itkilorino va goza risklorinin art-
masina sobob ola bilor. Sonaye tipli elektrik
tochizat sistemlorinds transformator yarim-
stansiyalarmin giic se¢imi, kabel xatlorinin
otirma gabiliyyati, reaktiv guciin kompensas-
iyast vo enerji keyfiyyati gostaricilori kom-
pleks sokildo nozore alinmahdir [2]. Xiisusilo
reaktiv gicln yiksok olmasi sobokads olava
itkilor yaradir, gorginlik diismolorino sabab
olur vo avadanhglarin istismar miiddstini
azalda bilor. Bu baximdan elektrik yiik qrafi-
Klorinin tohlili, giic amilinin yaxsilagdiriimasi
vo optimal ig rejimlorinin mioyyanlos-
dirilmoasi muasir modernlogdirmos strategiyala-
rinin 3sas istiqamotlorindondir. Azbest moh-
sullar1 istehsal miassisalorinds elektrik tachi-
zat sobokasinin mévcud vaziyyatinin giymat-
londirilmasi vo onun texniki-igtisadi gos-
toricilorinin  tohlili modernlosdirma todbir-
lorinin elmi osaslarla hayata kegirilmasini te-

30

lob edir. Enerji itkilorinin azaldilmasi, avto-
matlasdirilmis idarsetmo vo monitoring sis-
temlorinin tatbiqi, eloca do ylkiin optimallas-
dirilmas1 modellorinin qurulmasi miiassisanin
umumi enerji  somoaraliliyinin artirilmasina
xidmot edir. Bu proses yalniz texniki yenilon-
mo ilo mohdudlagsmir, eyni zamanda istehsal
xarclorinin azaldilmasi va rogabst gabiliyyo-
tinin ylksaldilmoasi baximindan da mihim
ohomiyyat kasb edir.

Bu baximdan azbest mohsullar1 istehsal
muoassisasinds elektrik yikindn optimallasdi-
rilmas1 Vo tochizat sobokoasinin modernlosdi-
rilmosi modellorinin sistemli sokilda tadgiqi
hom nazari, ham do praktiki aspektdon aktual
mosalo kimi ¢ixis edir. Moveud elektrik tochi-
zat sisteminin struktur analizi, yik pay-
lanmasmin modellosdirilmosi vo somoralilik
gostaricilorinin  giymatlondirilmasi asasinda
optimal idaroetma mexanizmlarinin  mioy-
yanlosdirilmasi sonaye energetikasinin inkisaf
istigamatlorindan biri hesab olun [3, s. 45-52]

Tahlil. Azbest mohsullar1 istehsal miios-
sisasinda elektrik yiikiiniin optimallagdiriima-
st masalasinin elmi tahlili ilk ndvbads mévecud
elektrik tochizat sisteminin strukturunun vo
yik paylanma xususiyystlorinin aragdiril-
masini tolob edir. MUassisonin asas texnoloji
saholori — xammalin tyiidiilmosi, garisdiril-
masi, preslomo Vo qurudulma bolmolori —
yiksok giic sorf edon elektrik muharriklori vo
istilik qurgulart ilo tochiz olundugundan
umumi yik grafikindo koskin doyismolor
miisahido olunur [4]. Sutkalig vo mdvsimi
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yuk grafiklorinin tohlili gostorir ki, pik sa-
atlarda transformatorlarm yiiklonma Saviyyasi
nominal gucs yaxinlasir, bu isa hom enerji
itkilorinin artmasina, ham do avadanliglarin
istismar middstinin azalmasina sabab olur.
Elektrik yukinun struktur tohlili aktiv vo
reaktiv. glc komponentlorinin  nisbatinin
muoyyanlosdirilmasini do ohato edir. Mios-
sisodo induktiv xarakterli yuklorin ustlinlik
togkil etmasi giic amilinin azalmasina vo so-
bokads olava coroyan artimina gotirib gixarir
[5, s. 63-70].

Bu iso kabel xatlorinds istilik itkilorinin
coxalmasina, garginlik diismalorino va enerji
keyfiyyatinin pislosmosinoe sobab olur. Reak-
tiv giliclin kompensasiyasi ii¢lin kondensator
batareyalarmin vo ya avtomatik kompensasiya
qurgularinin totbigi guc amilinin normativ
hodds ¢atdirilmasina vo mumi enerji Somara-
liliyinin yiksaldilmasine imkan yaradir. Tahlil
zamani transformator yarimstansiyalarmmn se-
ciminin texniki osaslandirilmasi xiisusi oho-
miyyat Kasb edir. Yarimstansiyanin giiciinin
dizglin mioyyan edilmomosi ya artiq kapital
goyulusuna, ya da haddindon artiq yiiklonma
naticasinda goza riskina sobob ola bilor [6, s.
28-36]. Buna gora do maksimal glic talobi, ey-
ni vaxtliliq amsali va ehtiyat guc gostaricilori
nozars alinmagqla optimal se¢im modeli qurul-

malidir. Eyni zamanda, paylayici sobakanin
sxematik qurulusunun radial vo ya halga tipli
Olmasi etibarliliq soviyyssino birbasa tasir
g0storir vo goza zamani enerji tochizatinin da-
vamliligini miiayyan edir. Elektrik enerjisi it-
Kilorinin tahlili kabel xatlorinds vo transfor-
matorlarda yaranan texniki itkilorin hesablan-
masini shats edir [7]. Muasir 6l¢l vo monito-
ring sistemlorinin totbigi real vaxt rejiminds
enerji sarfiyyatinin izlonilmasina va normadan
konarlagmalarin operativ miioyyanlogdirilma-
Sino sorait yaradir. Avtomatlagdirilmig idaroet-
mo sistemlori vasitasilo yukin barabor paylan-
masi va pik yiklorin azaldilmas: miimkiin olur
ki, bu da istehsal prosesinin sabitliyini tomin
edir [8]. Azbest mohsullar1 istehsal miiossise-
sindo elektrik ylkiiniin optimallagdirilmas1
kompleks yanasma talob edir vo aktiv-reaktiv
giic balansinin tonzimlonmasi, yarimstansiya-
larin optimal se¢imi, enerji itkilorinin azaldil-
mas1 vo sabokonin struktur tokmillosdirilmoasi
ilo s1ix baghdir. Elektrik tachizat sisteminin el-
mi asaslarla tahlili modernlosdirmo tadbirlori-
nin duzgin istigamatlondirilmasina vo miias-
sisonin enerji somaraliliyinin artirilmasina zo-
min yaradir.

Cadval 1.

Elektrik Yiikiiniin Optimallasdirilmast va $abakanin Modernlasdirilmasi Istigamatlari

Tahlil sahasi Movcud problem Toklif olunan tadbir Gozlanilon natica
S Yiikiin optimal- Transformator
N Pik yiiklonms vo .. .
Yiik paylanmasi ) lagdirilmas1 vo vaxt yiiklonmasinin azal-
geyri-barabar grafik . . .
lizra tonzimlonmasi mast
Reaktiv giic Asagi gilic amili Kompensasiya ggrgu— Enerji itkilorinin azal-
(cosp) larinin totbiqi mast
Soboko avadanhigi Kohnolmis kabel vo Texmkl‘ yemlanm o Ve Etibarliligin artmasi
transformatorlar optimal se¢im
. Operativ monitorin- Avtomatlagdirilmis | Enerji somaroliliyinin
Idarsetmo vo nozarat C e . . . .. .
qin zaifliyi idaroetma sistemi yiiksalmasi

Moanba: https://www.mdpi.com/2673-4826/4/1/6?utm source

Cadval 1-do azbest mohsullar: istehsal
miassisasinda elektrik tochizat sisteminin
asas problem istigamatlori va onlarin halli yol-
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lar1 imumilasdirilmis sokilda taqdim olun-
musdur. Birinci istigamat — yUk paylanmasi vo
pik yiklor — transformator vo kabel xatlorinda


https://www.mdpi.com/2673-4826/4/1/6?utm_source

Journal ecology and water management
Ekologiya va su tasarriifati jurnal,

MNed, 09.2026

artiq yiiklonmonin garsisinin almmasina yo-
nolmisdir. Yiik grafikinin optimallagdiriimasi
pik saatlarda sistemo diison gorginliyi azaldir
Vo avadanliglarin istismar miiddetini artirir.
Ikinci istiqgamet — reaktiv giic va giic amili —
enerji itkilorinin azaldilmasi ilo baghdir. [9, s.
12-18] Reaktiv giiciin kompensasiyasi (kon-
densator qurgular1 vasitasilo) guc amilini yax-
stlagdirir vo sobokads olava carayan yuklon-
mosini azaldir. Ugiincl istigamot — enerji key-
fiyyati vo stabillik — gorginlik dalgalanmalari-
nin va harmonik tahriflorin minimuma endiril-
masini nozords tutur. Agilli monitoring va
kompensasiya sistemlori elektrik tachizatinin
etibarliligin1 artirr vo istehsal prosesinin
fasilasizliyini tomin edir. Coadval elektrik
yukinln optimallagdirilmas1 va  sabakanin
modernlosdirilmasi Uizra asas texniki tadbirlori
sistemli vo y1gcam formada oks etdirir [10].

NOTICO

Azbest mohsullari istehsal miiassisasindo
elektrik ylikiiniin optimallagdirilmasi va tachi-
zat gobokasinin  modernlosdirilmosi  yalniz
avadanliglarin yenilonmasi ilo mohdudlagmur,
butovlikds enerji idaroetmo sisteminin kom-
pleks sokildo tokmillogdirilmasini talob edir.
Elektrik tochizati1 istehsal prosesinin fa-
silasizliyini tamin edon asas infrastruktur ele-
menti olmaqla yanasi, miiassisanin igtisadi
somoraliliyina vo rogabot gabiliyystine birba-
sa tasir gostarir. Bu baximdan yiikiin struktur
analizi, aktiv vo reaktiv giic balansmimn qiy-
motlondirilmasi, enerji itkilorinin hesablan-
mas1 vo soboka elementlorinin optimal se¢imi
muhim shamiyyat kasb edir. Osas problemlor
pik yiklonmolorin méveudlugu, giic amilinin
asag1 olmasi, kabel xotlorindo va transforma-
torlarda texniki itkilorin yiksokliyi, eloca do
operativ. monitoring  sisteminin  yetorli
soviyyads olmamasi ilo baghdir. Xiisusilo
reaktiv glcin kompensasiya olunmamasi
sobokado olave coroyan artimimna, gorginlik
diismaloring vo avadanliqlarm normadan artiq

32

yuklanmasino sobab olur. Bu isa uzun-
muddatli perspektivda hom enerji xarclorinin
artmasina, hom do texniki nasazliglarin ¢oxal-
masina gotirib ¢ixarir. Elektrik yiikinun opti-
mallagdirilmast yiik qrafiklorinin  tonzim-
lonmosi, pik saatlarin azaldilmasi vo enerji
sorfiyyatinin  balanslasdirilmas:  vasitasilo
hoyata kecirilo bilor. Transformator guctnin
diizgun segilmosi, ehtiyat gidalanma sxem-
lorinin totbigi vo radial sistemlorin halga tipli
soboka ilo avoz olunmasi elektrik tochizatmin
etibarliligini artirir. Eyni zamanda, avtomatik
reaktiv guc kompensasiya qurgularinin va
SCADA tipli monitoring sistemlorinin totbiqi
enerji keyfiyyatinin yiksaldilmasina vo real
vaxt rejiminds idaroetmoys imkan verir [11, s.
33-39].

Aparilmis aragdirma osasinda asagidaki

natica va tokliflor irali siirtls bilor:

Yukun rasional idara olunmasi: Sutka

liqg vo movsumi yik grafiklorinin tahlili osa-
sinda pik yiiklorin azaldilmasi vo balans-
lagdirilmis enerji paylanmasinin tomin edil-
masi.

Reaktiv giiciin kompensasiyasi: Glc ami-
linin normativ soviyyays c¢atdirilmasi {igiin
avtomatik kondensator qurgularinin tatbiqi.
Saebakanin  texniki  modernlasdirilmasi:
Kohnalmis kabel xatlorinin vo transformator-
larin optimal texniki gostaricilorlo yenilon-
masi.

Avtomatlasdirilmis monitoring: Enerji sor-
fiyyatinin real vaxt rejiminda izlonilmasi vo
operativ idaroetmo mexanizmlarinin
qurulmasi.

Azbest mahsullar1 istehsal miiassisasinda
elektrik ytikiiniin optimallagdirilmas: vo tac-
hizat sobokosinin elmi osaslarla modernlos-
dirilmosi enerji resurslarindan somorali is-
tifadoni tomin edir, texniki itkilori azaldir vo
istehsal prosesinin dayaniqligini artirrr [12].
Kompleks yanagma asasinda hoyata kegirilon
optimallagdirma tadbirlori mlassisanin ham
texniki, ham do igtisadi gostaricilorinin yaxsi-
lasdirilmasina xidmat edan asas amillor Kimi
cixis edir.
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Azbest mohsullar istehsal miiassisasinda

elektrik yiikiiniin optimallasdirilmasi vo

tachizat sabakasinin modernlasdirilmasi
modellari

XULASO

Bu mogalodo azbest mohsullar1 istehsal
muoassisasinds elektrik yiikiiniin optimallasdi-
rilmas1 vo tochizat sobokasinin modernlosdi-
rilmasi masalalori texniki-iqtisadi va enerji so-
marsliliyi baximindan elmi sokilda tohlil olu-
nur. Todgigatda sonaye tipli misssisalords el-
ektrik enerjisinin paylanma strukturu, ytklorin
sutkaliq vo moévsumi doyisma qrafiklori, giic
amilinin dinamikas1 va reaktiv guc balansi sis-
temli sokildo arasdirilir. Xiisusilo yuksak ener-
ji tutumlu avadanliglarin is rejimlarinin tahlili,
pik yuklonmolorin azaldilmasi va transforma-
tor yarimstansiyalarinin optimal se¢imi moso-
lolori modellosdirmo tisullar1 vasitosilo osas-
landirilir.  Elektrik  tochizat  sobokasinin
movecud voziyyati giymotlondirilorok enerji
itkilorinin azaldilmasi, kabel vo paylayici qur-
gularin yenilonmasi, eloca do kompensasiya
qurgularinin totbiqi imkanlar1 gostorilir. Arag-
dirmada yiik grafiklorinin optimallasdirilmasi,
avtomatlasdirilmis idaroetmo vo monitoring
sistemlorinin inteqrasiyasi, hamginin enerji
keyfiyyatinin yaxsilasdiriimasi istiqgamotlori
kompleks yanasma osasinda togdim olunur.
Toklif olunan modernlosdirmo  modellori
miassisonin elektrik tochizatnin etibarlili-
gmm artirilmasina, qoza risklorinin azaldil-
masina va istehsal prosesinin fasilasizliyinin
tomin edilmasine xidmot edir. Natics etibarilo,
elektrik yikinun rasional idaro olunmasi vo
sobakanin texnoloji yenilonmoasi enerji resurs-
larindan samarali istifadoni vo istehsal xor-
clorinin optimallagdiriimasini tomin edon asas
amillar kimi mioayyan edilir.
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Optimization of Electrical Load and Mod-
els for the Modernization of the Power
Supply Network at an Asbestos Products
Manufacturing Enterprise

ABSTRACT

This article scientifically analyzes the op-
timization of the electrical load and the mod-
ernization of the power supply network at an
asbestos products manufacturing enterprise
from the perspectives of technical-economic
efficiency and energy efficiency. The study
systematically examines the structure of
electrical energy distribution in industrial
enterprises, daily and seasonal load variation
schedules, the dynamics of the power factor,
and the reactive power balance. In particular,
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the operating modes of high-energy-
consuming equipment, the reduction of peak
loads, and the optimal selection of transformer
substations are substantiated using modeling
methods. The current state of the power
supply network is assessed, and opportunities
for reducing energy losses, upgrading cables
and distribution equipment, as well as
implementing compensation devices are
presented. The study comprehensively
presents approaches to load profile
optimization, the integration of automated
control and monitoring systems, and the
improvement of power quality. The proposed
modernization models contribute to increasing
the reliability of the enterprise's power supply,
reducing the risk of failures, and ensuring the
continuity of the production process. Conse-
quently, the rational management of the elec-
trical load and the technological moderniza-
tion of the network are identified as the main
factors ensuring the efficient use of energy re-
sources and the optimization of production
costs.

Keywords: electrical load, optimization,
power supply, industrial enterprise, reactive
power, energy efficiency, modernization
model, power quality.
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