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Dolzarbligi: Dunyo miqyosida elektr energiyaga bo‘lgan talabning yildan yilga oshayotgan hozirgi davrda foydali
ish koeffitsiyentlari kichik migdorlarni tashkil etayotgan an’anaviy elektr stansiyalar ehtiyoji uchun talab etiladigan
tabiiy gaz, ko‘mir va neft mahsulotlari kabi energiya resurslarini yaratish, ularni tejash va atrof muhit ekologiyasiga
salbiy ta’sirlarini hisobga olganda, so‘nggi yillarda bunday stansiyalarning ahamiyati tushib borayotganligidan
dalolat beradi. Kelajak energetikasining eng muhim yo‘nalishlaridan biri hisoblangan, qayta tiklanuvchi energiya
manbalari (QTEM) ning barcha turlarini O‘zbekiston Respublikasi hududlariga keng miqyosda tatbiq etilishi uchun
iqlim sharoiti to‘la mos keladi.

Ma’lumki, bu borada Respublika Prezidenti va Vazirlar Mahkamasi tomonidan 2024-2026-yillar davomida
qabul qilingan gator farmonlar va qarorlar ijrosi bo‘yicha hududlardagi ishlab chiqarish korxonalarida, byudjet
muassasalarida va aholi iste’molchilariga quyosh panellari o‘rnatish va mikro gidro elektr stansiyalar (GES) lar
qurilish ishlari jadal suratlar amalga oshirildi. Shuningdek, o‘tgan yillar davomida chet ellik investorlar tomonidan
yirik quvvatli shamol elektr stansiya (SHES) larini o‘rnatib ishga tushirish ishlari yo‘lga qo‘yildi. Natijada
Respublika bo‘yicha an’anaviy elektr stansiyalarga bo‘lgan to‘la qaramlikka chek qo‘yilib, issiqlik elektr
stansiyalardan iste’'mol qilinayotgan elektr energiya miqdorlarini kamaytirilishiga erishildi, ya’ni katta
miqdorlardagi energiya resurslarini tejalishi ta’minlandi.

Tadqgiqotlardan ma’lumki, SHES va GES larning o‘zgaruvchan tok generator qurilmalari tarkibida sinxron
generator (SG) lar, fazali va gisqga tutashtirilgan rotorli asinxron generator (AG) lar go‘llaniladi. AG ning magnit
o‘tkazgichdagi qoldiq magnitlanish tufayli stator chulg‘amlariga kondensator batareyalarini ulash orqali uning o°z-
o‘zidan qo‘zg‘alish jarayonini, hamda chiqish kuchlanishining barqarorligi kabi talablarni ta’minlash mumkin.
Taklif etilgan kondensatorli qo‘zg‘atish usuli markazlashmagan, ya’ni avtonom elektr ta’minoti sharoitida
generator qurilmasining ish rejimlarini o‘zgartirishga moslashishini ta’minlash imkonini beradi. Mazkur maqolada,
o‘tkazilgan tajriba natijalari asosida quvvati 4 kVt bo‘lgan qisqa tutashgan rotorli AG o‘tkinchi jarayonlaridagi
chigish kuchlanish giymatini aks ettirgan ossillogrammalar olindi va tahlil gilindi.

Magsad: avtonom holatda ishlayotgan AG ning aktiv — induktiv yuklamasini ulash bilan bog‘liq o‘tkinchi
jarayonlarda chiqgish kuchlanishini bargarorlashtirish va natijalarini tahlil gilish.

Usullari: tajriba asosida elektr energetikasi tizimlarining barqarorlashgan va o‘tkinchi jarayonlarini tahlil gilish
usullardan foydalanildi.

Natijalar: avtonom tizimlarning quvvat manbalari konstruksiyasining soddaligi, texnik xizmat ko‘rsatishning
qulayligi, nisbatan kichik massa (kVA/kg) va hajmga ega bo‘lishi, chiqish holat parametrlarining barqarorligi kabi
talablarga javob berishi lozim. Tahlil asosida AG ni qayta tiklanuvchi energiya manbalarida foydalanish bo‘yicha
tegishli takliflar kiritiladi.

Kalit so‘zlar: gisqa tutashgan rotorli 0‘z-o0°‘zidan qo‘zg‘atishli AG, reaktiv quvvatni avtomatik rostlash qurilmasi.

Pe3yabTaThl HCCJIEA0BAHUIN M0 CTAOMIM3AUA
BBIXOJHOI'0 HANPSKEHUS B MEPEXOAHBIX MpoLeccax
P NOAKJIIOYEHUU AKTUBHOU - MHAYKTHUBHOH
HArPY3KH K AaCHHXPOHHOMY I'€HEpaTopy

IOnyc M. Bo6osxonos?, Baiipaméaii T. Centmypatos’?®, Taarar T. Bepaanos?

Txrm, mpod., Kapakanmakckuii rocymapctBeHnsiit yausepeutet, Hykyc, 100095, Y3bekucran; https://orcid.org/0009-0008-
8272-0883

19 phD, o, Kapaxkanmnakckuii rocyapcTBeHHsIi yHuBepeuteT, Hykyc, 100095, Y36ekucran; bayrambay_bayramov@mail.ru
https://orcid.org/0009-0001-4501-5594

L) Accucrenr, Kapakanmakckuii rocyapcrBeHnblii yuusepenret, Hykyc, 100095, Y36exucran; https://orcid.org/0009-0009-
8306-9647

AKTyaJIbHOCTB. B Mupe, r1ie cripoc Ha 3JeKTPOIHEPTUIO PacTeT U3 ToJla B IO, TPaIULUOHHbIE JJIEKTPOCTaHLIUH
C HU3KUM KOI(Q(UIMEHTOM HCIOJIB30BaHUS TPEOYIOT MPHUPOTHOro rasa. yroyiib U He(TempPOAYKTbI, YIUTHIBAs

115

Version 2 2026 PROBLEMS OF ENERGY AND SOURCES SAVING

https://energy.tdtu.uz/index.php/journal



https://energy.tdtu.uz/index.php/journal
https://doi.org/10.5281/zenodo.21205642
https://doi.org/10.5281/zenodo.21205642
https://orcid.org/0009-0008-8272-0883
mailto:bayrambay_bayramov@mail.ru
https://orcid.org/0009-0001-4501-5594
https://orcid.org/0009-0001-4501-5594
https://orcid.org/0009-0009-8306-9647
https://orcid.org/0009-0008-8272-0883
https://orcid.org/0009-0008-8272-0883
mailto:bayrambay_bayramov@mail.ru
https://orcid.org/0009-0001-4501-5594
https://orcid.org/0009-0009-8306-9647
https://orcid.org/0009-0009-8306-9647

Version 2 2026 PROBLEMS OF ENERGY AND SOURCES SAVING

HEOOXOJMMOCTh IIPOHM3BOJICTBA, COXPAaHEHMS W ydeTa HETaTHBHOTO BO3JEHCTBHUS STHX JHEPropecypcoB Ha
OKpYKaIOIyIO Cpely, yKa3blBaeT Ha TO, YTO B ITOCIEAHUE T'OABI 3HAYCHUE TAKUX JJIEKTPOCTAHIIMH CHIDKACTCS.
Knmumarnueckue ycloBUsl MONHOCTBIO ONArONpHATHBI AN IIHPOKOMAcHITAOHOTO BHEAPEHHS HA TEPPUTOPHU
Pecny6nuku Y30ekuctan Bcex BUOB BO30OHOBIIEMBIX HCTOYHUKOB dHeprun (BI11D), koTopeie cuuTaroTcss OAHUM
13 BaKHEHUIINX HAPaBICHUN B SHEPTETHKE OyAyIIero.

Kak u3BecTHO, B CBA3M C 3THM Ha MPOU3BOJCTBEHHBIX MPEANPHUITHAX B PETHOHAX B XOJ€ pealH3alliy psija
YKa30B ¥ NIOCTaHOBJICHUH, TPHHATHIX [Ipesnnentom Pecry6mukn n Kaburerom MunnctpoB B 2024-2026 roxax,
B OropKeTHBIX YUpexIeHUSIX U Cpe OBITOBBIX MOTpeOHTeNel YCKOPEHHBIMH TEMIIaMH IIPOBOIMIIACH YCTAaHOBKA
COJIHEYHBIX Oatapeil u crpoutensecTBo MHKpo-I'DC. Kpome Toro, 3a mociienHue HECKONBKO JIET WHOCTpPAaHHBIS
WHBECTOPHI ITOCTPOWIIM M BBEIM B HKCILUTYyaTAI[MIO KPYIHBIC BETPOBEIC 3JIEKTPOCTAHIMH. B pesynbrare Obita
IpeKpalieHa MOJHas 3aBUCHMOCTb CTPaHbl OT TPAAUIMOHHBIX JJIEKTPOCTAHIMI U COKpAIlEeHO MOTpedieHne
3NEKTPO3HEPTUH, MTPOU3BOJUMON TETIOBBIMHU 3JIEKTPOCTAHIUAMHE, YTO OOECHEUMIO 3HAYUTEIBHYIO SKOHOMUIO
SHEPreTHYECKUX PECYPCOB.

HccnenoBanusi mokasbIBalOT, YTO B reHepaTopHbIX ycTaHoBkax BOC u ['DC ucnonb3yloTCsl CHHXPOHHBIC
rerneparops! (CI') u acuaxponHsle reHepaTopsl (Al') ¢ ¢pa3oBEIMH 0OMOTKaMH M KOPOTKO3aMKHYTBIMH POTOPAMH.
TlonxmroueHne KOHOEHCATOPHBIX Oarapeil kK OOMOTKAaM cTaTopa IIO3BOJIET oOecHeduTh camosamyck Al B
MarHATHOM IIPOBOJHHKE Oarojapsi ero OCTaTOYHONH HAMAarHWYEHHOCTH M BBIIOJHHTH TaKHe TPeOOBaHMS, Kak
CTaOWIIBHOCTH BBIXOJJHOTO HampsDkeHns. [IpeamaraeMerii MeTo Bo30y K IeHUS Ha OCHOBE KOHJIEHCATOPOB SBIIETCS
JELEHTPATH30BaHHbBIM, YTO IT03BOJISIET TEHEPATOPHOMY arperaTy aJanTHPOBAaTh CBOH PEXKHMBI PaOOTHI B YCIOBHAX
AaBTOHOMHOTO 3HEProcHaOxeHHs. B 1MaHHOI cTaTbe Ha OCHOBE pPE3yIbTaTOB INPOBEICHHOIO SKCIIEPHUMEHTa
MONy4YeHbl U IPOAHAIU3HPOBAHBl OCHHUIUIOTPAMMBEL, OTPAKAIONIME 3HAYECHHsS BBIXOAHOTO HANPSDKEHUS B
nepexonHbIX npoueccax AG ¢ KOPOTKO3aMKHYTHIM POTOPOM MOIIHOCTBIO 4 KBT.

Henn: crabmimm3anusi BEIXOJHOTO HAINPsDKEHHS M aHAJIM3 PE3yJIbTaTOB IIEPEXOJHBIX IIPOLECCOB, CBSI3aHHBIX C
MOAKJIIOYECHHEM aKTHBHON MHIYKTHBHOI Harpy3ku Al', paGoTaromero B aBTOHOMHOM pPexXHMe.

MeToabl: HUCIOIB30BAINCH METOJBI AHANIW3a YCTAHOBHMBIIMXCS M IIEPEXOIHBIX IPOLECCOB B CHCTEMax
JJIEKTPOIHEPTETHKH Ha OCHOBE SKCIEPHMEHTOB.

Pe3ynbTaThl: aBTOHOMHBIE CHUCTEMBI IOJDKHBI OTBEYATh TaKMM TPEeOOBAHHMAM, KaK IPOCTOTA KOHCTPYKIHH
HMCTOYHHMKA MTUTAHUSA, YA00OCTBO TEXHUYECKOTO OOCIYKHMBaHMS, OTHOCUTEILHO Majiasi Macca (KBA/kr) u o0bem, a
Takke CTaOMIBHOCTh BBIXOAHBIX mapaMeTpoB. Ha ocHoBe aHamm3a OyIZyT BHECEHBI COOTBETCTBYIOIHE
MPEUIOKEHHS IO UCTIONB30BaHUI0 Al” B BO30OHOBIAEMBIX HCTOUYHUKAX SHEPTHN.

KnarwoueBble ciioBa: caMoBo30yxaaronuiics AI' ¢ KOPOTKO3aMKHYTHIM POTOPOM, YCTPOHCTBO aBTOMATHUECKOM pe-
TYJIMPOBKU PEaKTHBHOIN MOIIHOCTH.
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Relevance: In a world where demand for electricity is growing year on year, traditional power plants with low
utilization rates require natural gas, coal, and petroleum products. Given the need to produce, conserve, and account
for the negative impact of these energy resources on the environment, the importance of such power plants has
declined in recent years. Climatic conditions are entirely favorable for the large-scale introduction of all types of
renewable energy sources (RES) in the Republic of Uzbekistan, which are considered one of the most important
areas in the energy sector of the future.

As is well known, in connection with this, manufacturing enterprises in the regions, in the course of imple-
menting a number of decrees and resolutions adopted by the President of the Republic and the Cabinet of Ministers
in 20242026, accelerated the installation of solar panels and the construction of micro-hydroelectric power plants
in budgetary institutions and among domestic consumers. In addition, over the past few years, foreign investors
have built and commissioned large wind farms. As a result, the country's complete dependence on traditional power
plants has been eliminated and the consumption of electricity produced by thermal power plants has been reduced,
resulting in significant energy savings.

Studies show that wind farms and hydroelectric power plants use synchronous generators (SG) and asynchro-
nous generators (AG) with phase windings and squirrel-cage rotors. Connecting capacitor banks to the stator wind-
ings allows the AG to start automatically in the magnetic conductor due to its residual magnetization and to meet
requirements such as output voltage stability. The proposed capacitor-based excitation method is decentralized,
allowing the generator set to adapt its operating modes in autonomous power supply conditions. In this article,
based on the results of the experiment, oscillograms reflecting the output voltage values in the transient processes
of AG with a short-circuited rotor with a power of 4 kW were obtained and analyzed.

Aim: stabilization of output voltage and analysis of transient processes associated with connecting an active induc-
tive load AG operating in autonomous mode.
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Methods: methods for analyzing established and transient processes in electric power systems based on experi-
ments were used.

Results: autonomous systems must meet requirements such as the simplicity of power supply design, ease of
maintenance, relatively small mass (kVA/kg), and volume, as well as the stability of output parameters. Based on
the analysis, appropriate proposals will be submitted for the use of AG in renewable energy sources.

Keywords: self-exciting short-circuited rotor AG, a device for automatic regulation of reactive power.

1. Kirish (Introduction)

Jahonda elektr energiyasiga bo‘lgan talabning ortib borishi munosabati bilan gayta tiklanuvchi
energiya manbalaridan foydalanish kengayib bormoqda. 2024-yilda gayta tiklanuvchi energiya
manbalari dunyoda ishlab chigarilgan elektr energiyasining 33,5 foizini tashkil etdi, shundan 8,6 foizi
shamol elektr stansiyalariga to‘g ri keladi. Markazlashgan elektr ta’minotidan uzoqda joylashgan kichik
quvvatli avtonom iste’molchilarni ta’minlash birinchi navbatda shamol energiyasi manbalaridan
foydalanishga bog‘ligq. Taxminiy hisob-kitoblarga ko‘ra, Qoraqalpog‘istonda shamol energiyasidan
foydalanish uchun eng qulay hududlar Qo‘ng‘irot tumani: Bu hududda 1 GVt (1 000 MVt) quvvatga
ega SHES qurilishi rejalashtirilgan. Ushbu loyiha Xitoyning “Sany Renewable” kompaniyasi
tomonidan amalga oshirilmoqda. Beruniy va Qorao‘zak tumanlari: Bu tumanlarda 200 MVt quvvatga
ega SHES qurilishi rejalashtirilgan. Ushbu loyiha Saudiya Arabistonining “ACWA Power”
kompaniyasi bilan hamkorlikda amalga oshirilmoqgda. Qo‘ng‘irot tumanida shamolning o‘rtacha yillik
tezligi taxminan 5-7 m/s ni tashkil etadi. Ayrim hududlarda bu ko‘rsatkich 8-10 m/s gacha yetishi
mumkin. Bu tezliklar shamol energetikasi uchun qulay sharoit yaratadi, chunki shamol turbinalarining
samarali ishlashi uchun o‘rtacha tezlik kamida 6 m/s bo‘lishi tavsiya etiladi. Qorao‘zak tumanida
shamolning o‘rtacha tezligi 5,0 dan 7,0 m/s gacha o‘zgaradi. Bu hududda SHES qurish uchun istigbolli
sharoit mavjud. O‘tkazilgan nazariy va amaliy tadqiqotlardan, mazkur stansiyalarda o‘z—o‘zidan
qo‘zg‘atishli, qisqa tutashgan rotorli asinxron generatorlardan foydalanish boshqa turdagi
generatorlarga qaraganda texnik va iqtisodiy, hamda xizmat ko‘rsatilishi bo‘yicha gator afzalliklarga
ega ekanligi ma’lum bo‘ldi [1].

2. Usullar va natijalar (Methods and materials)

Quyidagi sxema (1- rasm) bo‘yicha, avtomatik rostlash qurilmasidan foydalangan holda, aktiv -
induktiv yuklamalarda AG ning chiqishidagi kuchlanishni o‘zgarmasligini ta’minlash tajribasi
o‘tkazildi.

Sxemadagi 5-element: AG iste’mol giladigan reaktiv quvvatni kontaktorlar va mikroprotsessordan
iborat avtomatik rostlovchi qurilmaning asosiy rostlovchi bloki (PFR-12 power factor relay -12) bo‘lib
xizmat qiladi. Qurilma mavjud kondensatorlar batareyalari sig‘imlarini kontaktorlar yordamida
avtomatik rostlash hisobiga AG ning turli yuklamalarida uning chigish kuchlanishini nominal
kuchlanish darajasida o‘zgarmasdan qolishini ta’minlaydi.

P

—» A
- sl o]
Q AD
AG4 kvt
B
C
QF1 | J_(
1 o
Aol A O
an'z=17mkf Roui=4 k\"
Mayt RQARQ-04 yuk= t +
AD 7.5 kVt AD EMT 1

L5 kvt
3

1-rasm. Asinxron generatorning turli yuklamasida chiqishidagi kuchlanishni o‘zgarmasligini
ta’minlovchi avtomatik rostlash sxemasi: 1-po‘lat o‘zak, 2-chulg‘am, 3-qo°zg‘almas disk, 4-reostat, 5-
kontaktorlar va mikroprotsessordan iborat avtomatik rostlovchi qurilma boshgaruv elementi.

Fig.1. Automatic regulation scheme that ensures the unchanging output voltage of the asynchronous
generator under various loads: 1-steel core, 2-winding, 3-fixed disk, 4-reostat, 5-control element of the
automatic control system consisting of contactors and microprocessor.

Qaralayotgan, AG bilan bog‘liq mazkur ilmiy tadqiqotda, AG ning yuklanish holatlaridagi chiqish
kuchlanishining o‘zgarishlarini reaktiv quvvatni avtomatik rostlash qurilmasi (RQARQ) tatbiq gilgan
holda rostlanishiga erishildi, ya’ni RQARQ ning kuchlanish kanali qo‘llanildi [2].
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AG ga ulangan yuklama miqgdoriga garab, mikroprotsessor tezlik bilan AG kuchlanishini nominal
qiymatlarda barqaror saqlab turilishini ta’minlovchi zaruriy kondensator sig‘imini aniqlaydi va
kondensator batareyalaridan tegishli bittasini avtomatik ulash uchun ishga tushirgich (kontaktor)ga
komanda beradi. Har qanday ortib boruvchi yuklama uchun, shunga o‘xshash tarzda kondensator
batareyalarini avtomatik ravishda ketma-ket ishga tushirilishi ta’minlanadi [3].

AG ni qo‘zg‘atishda, miqdor va xarakter jihatidan turli yuklamalarni qo‘shish vaqtidagi o‘tkinchi
kuchlanish qiymatining o‘zgarishini qayd etish jarayonlari “UTD1000L” rusumidagi ossillografdan
foydalanildi.

So‘ngra AG chiqishiga kontaktorlar va mikroprotsessordan iborat avtomatik rostlovchi qurilmani
ulanib, chigish kuchlanishi va chastotasini aktiv - induktiv yuklamaga bog‘lanishiga doir tajriba
o‘tkazildi. Ushbu tajribaga doir bog‘lanish grafigi 2 - rasmda keltirilgan.

f (Hz) Uye(V)
L U
/
Ble—r——+—+—+— ] P f
fo=50 . . . * . //
fr=4892 *——
:\\_—; p‘t E
-+ = . . = -—» P
0 05 1 15 2 25 3 35 4 45 5 S(kva)

2-rasm. RQARQ ga ega AG chigish kuchlanishi va chastotasining aralash (aktiv va induktiv)
xarakterdagi yuklamaga bog‘liq grafigi.

Fig.2. Graph of the dependence of the output voltage and frequency of an AG with an ARPRD on a
load of a mixed (active and inductive) nature.

2-rasmda, AG chigishiga ulangan, 4 kVA gacha ortib boruvchi yuklamada kontaktorlar va
mikroprotsessordan iborat avtomatik rostlovchi qurilma hisobiga, oldingi tajribadagidek, chiqish
kuchlanishining o‘zgarishsiz, shuningdek 2,5 kVA yuklamagacha f = 50 Hz miqdorida saglanishi
ma’lum bo‘ldi. AG ning yuklamasi 4 kVA ga yetganda f= 48,92 Hz ni tashkil etdi.

Bundan, AG ning teng miqdorlardagi aktiv va aralash xarakterdagi yuklamalarida, aktiv yuklamaga
garaganda aralash yuklamalarda chastotaning 0z migdorda kamayishi kuzatilishi ma’lum bo‘1di [4].

3- rasmda, kontaktorlar va mikroprotsessordan iborat avtomatik rostlovchi qurilmaga ega AG ning
chigishiga 1,5 kVt quvvatli asinxron dvigatel (AD) va 3,9 kVt aktiv yuklamadan iborat aralash
xarakterdagi yuklamani ketma-ket ulash bilan o‘tkazildi. AD yuklamasi uning rotoriga ulangan
elektromagnit tormoz (EMT) yordamida oshirilib borildi.

Ossillogrammadan, AG chigishiga 1,5 kVt li AD va 3 kVt quvvatli yuklama ulangan holatlarida,
AD ning ishga tushirish toki va nisbatan katta yuklama hisobiga fazaviy kuchlanishning, dastlab, 4 sek
davomida 196 V ga, so‘ngra 2 sek davomida 207 V gacha kamayishi sodir bo‘ldi va kontaktorlar va
mikroprotsessordan iborat avtomatik rostlovchi qurilma hisobiga, kuchlanishning yana nominal
giymatiga qayta tiklanishi ma’lum bo‘ldi [5].

uw)
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3-rasm. RQARQ dan tashkil topgan avtomatik rostlash qurilmasiga ega AG ga 1,5 kVtli AD, 0,45 kVt,
0,9 kVt va 3 kvt i aralash yuklamalar ketma-ket ulanganda chigish kuchlanishi o‘zgarishining
ossillogrammasi.

Fig.3. Oscillogram of the change in output voltage when a 1,5 kW AD, 0,45 kW, 0,9 kW, and 3 kW
mixed loads are connected in series to an AG with an automatic regulation device consisting of an
ARPRD.

3-rasmdan, AG chigishiga 1,5 kVt li AD va 3 kVt quvvatli yuklama ulangan holatlarida, AD ning
ishga tushirish toki va nisbatan katta yuklama hisobiga fazaviy kuchlanishning, dastlab, 4 sek davomida
196 V ga, so‘ngra 2 sek davomida 207 V gacha kamayishi sodir bo‘ldi va kontaktorlar va
mikroprotsessordan iborat avtomatik rostlovchi qurilma hisobiga, kuchlanishning yana nominal
qiymatiga qayta tiklanishi ma’lum bo‘ldi [6].

I{A)

B (s}

4-rasm. RQARQ dan iborat avtomatik rostlovchi qurilmaga ega bo‘lgan AG ga 1,5 kVt li AD, 0,45
kVt, 0,9 kVt va 3 kVt li yuklamalar ketma-ket ulanganida chiqish toki o‘zgarishi ossillogrammasi.
Fig.4. Oscillogram of the change in output current when loads with an active power of 0,45 kW, 0,9
kW, and 3 kW are connected in series to an AG with an automatic regulation device consisting of an
ARPRD.

4-rasmda nominal kuchlanishda qo‘zg‘atilgan, biroq kontaktorlar va mikroprotsessordan iborat
avtomatik rostlovchi qurilma ega bo‘lmagan AG ning chiqgishiga oshib boruvchi yuklamalar ulanganida
generator tokining ortishi tasvirlangan. Tajriba davomida tok o‘zgarishining ossillogrammasini gayd
etishda aktiv garshiligi R = 1 Om bo‘lgan shuntdan foydalanildi.

Yugoridagilardan, AG ning chigishiga aktiv va induktiv yuklama va turli yuklamali AD ulanganda
ham chiquvchi kuchlanishning bargaror qolishining sababi, ular tomonidan talab etiladigan reaktiv
quvvatning AG dan emas, balki ishchi kondensatordan uzatilishini ko‘rsatadi [7].

3. Natijalar va muhokama (Methods and materials and discussion)

Sanoatda ishlab chiqarilishi keng yo‘lga qo‘yilgan, kichik o‘lchamlardagi turli sig‘imli, arzon
kondensatorlar batareyalaridan foydalanilgan holda, yig‘ilgan RQARQ dan AG chigish kuchlanish
rostlagichi sifatida tatbiq gilinishi, kontaktorlar va mikroprotsessordan iborat avtomatik rostlovchi
qurilma yordamida qisqa tutashgan an’anaviy rotorli AG ning har qanday yuklamasida ham chiqish
kuchlanishini nominal kuchlanish miqdorida o°zgarishsiz qolishi ta’minlandi [8].

4. Xulosa (Conclusion)

Xulosa shuki, sig‘imi avtomatik rostlanuvchi kondensatorlar majmuasidan iborat RQARQ hisobiga
AG yuklamasi miqdorlari har qanday o‘zgarganida ham AG chigishidagi kuchlanish miqdorining
barqaror, nominal miqdorlarda o‘zgarmasdan qolishi ta’minlanadi.

Dunyo mamlakatlari QTEM iga o‘tishda davom etar ekan, qisqa tutashgan rotorli AG larni shamol
elektr stansiyalariga tatbiq etishga doir o‘tkazilgan nazariy va amaliy tadqiqotlar natijalari, elektr
energiya ishlab chigarishga gisga tutashgan rotorli AG larni joriy etish, kelajakda iste’molchilarni
barqaror va ishonchli elektr energiya bilan ta’minlashdagi istigbolli yo‘nalishlardan biri ekanligini
namoyon etadi. Mamlakatimiz migyosida SHES larni keng tatbiqg gilish orgali elektr energiya ishlab
chiqarilishini joriy etish magsadida ushbu sohaga salmogli investitsiyalar kiritilishi - kelajakda samarali
va ekologik jihatdan toza energiya manbai yaratilishiga imkoniyat yaratadi.
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