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ASINXRON MOTORNING VIRTUAL MODELINI
MODERNIZATSIYA QILISH

Norboyev Otajon Normuminovich
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Shodiyev Aslbek Bogqi o°‘g‘li

Qarshi muhandislik-igtisodiyot instituti, talabasi

Annotasiya. Ushbu maqolada asinxron motorni modelini SimPowerSystems
paketida modernizatsiya qilish orqgali elektr mashinalar muammolarini tadgiq etish,
energiya resurslardan ogilona foydalanish mahsulot tannarxini kamaytirish ishlab
chigarilayotgan mahsulotimizni tashqgi va ichki bozordagi raqobatbardoshligini
oshirishdan iborat .

AHHOTanusA. B 3Toll cratbe uccneayroTcs TpoOaeMbl SIEKTPUUECKUX MAIIUH
ImyremMm MOACPHHU3aAllMU MOACIN ACHHXPOHHOI'O MABUIAaTCIII B IIAKCTC SimPower
Systems, panrOHaJIbHOE HCIIOIb30BAHUE DHEPIOPECYPCOB CHUKEHUE CTOMMOCTHU
IMPOAYKIHH 3aKIH0OYACTCA B IIOBBIIICHUN KOHKypeHTOCHOCO6HOCTH Hamen IMPpOAYKIINH
Ha BHCIIHEM M BHYTPECHHEM PBIHKAX.

Annotation. This article explores the problems of electric machines by upgrading
the asynchronous motor model in the SimPower Systems package, rational use of
energy resources reducing the cost of products is to increase the competitiveness of our
products in foreign and domestic markets

Kaliy so’zlar: Asinxron mashina,virtual, model, modernizatsiya,reaktiv, aktiv,
ekvivalent, dialog, start-revers, blok, absoluyut, statik, dinamik va h.k.

Kirish

Elektr energetikasi mamlakat igtisodiyotining asosiy tayanchlaridan biri bo‘lib
uning rivojlanishi xalq xo‘jaligini barqaror o‘sishini ta’minlaydi va xalq faravonligini
belgilovchi asosiy omillardan biri hisoblanadi. Mamlakatimizda ishlab chigarilayotgan
elektr energiyasining deyarli barchasini va elektr energiyasi istimmolchilarining asosiy
qismini elektr mashinalariga to‘g‘ri kelmoqda. Energiya resurslardan oqilona
foydalanish orgali mahsulot tannarxini kamaytirish ishlab chigarilayotgan
mahsulotimizni tashqi va ichki bozordagi raqobatbardoshligini oshirish asosiy
yo‘llaridan biridir. Bu vazifani hal qilishning yana bir asosiy yo‘llaridan biri energiya
samaradorligi yuqori energiya manbalaridan foydalanib, texnologik mashinalarning
ish samaradorligini oshirish hisoblanadi. Bu o0°‘z novbatida elektr mashinalari
konstruksiyasini, ularni boshgaruv tizimini yanada takomillashtirish bo‘yicha
tadqgiqotlar olib borishni tagozo giladi. Yuqoridagi dolzarb vazifalar elektr mashinalar
muammolarini tadqiq etish malakasiga ega bo‘lgan mutaxassislarni tayyorlash
masalasini ilgari suradi.

Asosiy gism

MatlaB dasturining SimPowerSystems bolokidan elektr yuritmalarning modelini

shakllantirishimiz mumkin. Keling, asinxron mashinaning modelini ko‘rib chigamiz.
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Owiuoka! Texcm ykazannozo cmuisn 6 O00OKymenme omcymcmeyem.-Rasm.
Mutlaq (Si Units) va nisbiy (pu Units) parametrlarni kiritish uchun asinxron motor
modellari

Look Under Mask buyrug'ini tanlang va dvigatelni oching (2-rasm).
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2-Rasm. Asinxron motorni sturuktura modeli

SimPowerSystems-da berilgan mavjud modeldan farqli o‘laroq, faol momentni
belgilash Tm dan Ta ga almashtirildi va TL reaktiv moment uchun qo‘shimcha kirish
Kiritildi.

ASM_mechanics blokini ochish va yukning reaktiv momentini modellashtirish
bilan bog‘liq ozgartirishlar Kiritish uchun sichgonchaning chap tugmasini ikki marta
bosing (3-rasm).
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3-rasm — ASM_mechanics blokining modernizatsiya gilingan chizmasi

SimPowerSystems da asinxron dvigatel uchun modeldagi Te elektromagnit
momentini modellashtirish ma’lum miqyosda amalga oshirilganligi sababli, aktiv va
reaktiv yuk momentlarining mutlag giymatlari 1_Tbh2 va 1_Tb1l masshtab bloklari
orqali Te shkalasiga keltiriladi. Aylanish chastotasi uchun o‘lchov omilini kiritishning
hojati yo‘q, chunki reaktiv moment bloki fagat aylanish chastotasining belgisini

tanlaydi.

Nisbiy birliklarda modelni

modernizatsiya qilish mutlag birliklar uchun

berilganidan farg gilmaydi, chunki ASM_mechanics bloklari bir xil gilingan.

E! Block Parameters: Asynchronous Dy pu Units

x|

—haynchronous Machine [mask]

Implements a three-phase asynchronous maching [wound rator or squirel cage)
modeled in the dq iotar reference frame. Stator and ratar windings are connected
in wye to an internal newtral point. T'ou can specify initial values for stator and rotor
currents of for the statar current anly.

P,
F

Preset mods!: [FTEHNNGRRRRRR— - |

| TE— Show detailed parameters --e--weee

Rotor type: I Squirrel-cage LI
-]

Reference frame: I Statianary

Mominal power, voltage (line-ing). and frequency [ Prlva)Ynlvms) nHz] |
13730 460 601

Stator resistance and inductance [ Rs L ] (pul:
[i0.m1468 0.0257]

Fiotor resistance and inductance [ Rr,LIM | [pul:
|[D.D1 909 0.0397]

Mutual inductance L [pu):

J1.354

Inertia constant, friction factor and pairs of poles [ H{z Flpu) p[) I
[CRERE

Initial conditions

Ji1.0 000 000

oK I LCancel | Help | Lpply

4-Rasm - Dvigatelning AK3 himoya parametrlarini nisbiy birliklarda Kiritish

uchun dialog oynasi

Dvigatel dialog oynasiga dastlabki ma’lumotlarni nisbiy birliklarda kiritish H(s)
parametridan tashgari hech ganday alohida giyinchiliklarga olib kelmaydi.
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J 2
Ushbu ifoda H = I\iwg , texnik adabiyotlarda A ning ekvivalenti hisoblanadi. H
b

uchun nisbiy vaqgt olingan. Haqiqiy vaqtni hisobga olgan holda, H uchun bu ifoda

Iz
My p

Asinxron motorni harakatini boshgarish uchun H koeffisietiga 2 qiymatni
yozamiz.

%a)m = %(Te ~Fo, -T,-TL) (Ommnoka! TekeT yka3aHHOTO
CTIJISI B IOKYMEHTE OTCYTCTBYET.)

MatLaB dasturining SimPower Systems paketida H ekvivalent shaklda

shakllantirish uchun ifodani quyadagi yoziladi.

quyidagicha ko’rinishida yoziladi: H =

H(s)= 5= @
b

2-ifoda yormidamida hisoblangan H larning giymati mulogat oynasiga
Kiritiladi(4-rasm).

Parametrlari mutlaq va o‘lchamsiz (nisbiy) birliklarda kiritilgan ikkita model
faylini ko‘rib chiqamiz (5 va 6-rasmlar).
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5-Rasm.Parametrlarni kiritish uchun o’lchamsiz shakli.

1-jadvaldan foydalanib RA112M4 dvigateli uchun ta’luqli, Simulinkda dvigatelni
modellashtirish uchun zarur bo‘lgan almashtirish sxemasi parametrlarini aniglaymiz
(6-rasm).

1-jadval-asinxron motorlarning parametrlari

Dvegatel Py | Massa | nn n% | cosp | INA | Iklp | Mc/In | Mmad/In | 3 KTXM?
tipi kg

kVT

RA112M4 4 37 1430 | 855 | 0.84 9 6.5 2.2 2.9 0.0103
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6-Rasm —RA112M4 dvigatelining almashtirish sxemasi parametrlarini hisoblash

natijalari

Dialog oynasiga kiritilgan ma’lumotlar quyidagi 7-rasmda keltirilgan.

7] Block Parameters: Asynchronous Dy &1 Units

x|

—Azynchronous Machine [mask)

Implements a three-phase asynchronous machine (waound rotor or squirel cage)
modeled in the dq rotor reference frame. Stator and rotor windings are connected
in wye to an internal neutral point. You can specify initial walues far statar and rotar
curents of for the stator current only.

Preset model =
I Show detailed
Rotor type: | Squirel-cage

Hl
Reference frame: | Stationary =

Mominal power, voltage (line-ine], and frequency [ Prlvalvalvims) in[Hz] ]

[=1Block Parameters: Asynchronous Dv pu Units

|

—dsynchronous Machine [mask]

Implements a three-phaze aspnchranaus machine [waound rotar ar squinel cage)
modeled in the dq rotor reference frame. Stator and iotor windings are connected
in e ta an internal neutral point. You can specify initial values for stator and ratar
cunents of for the stator current only.

Freset modt: | A~

—-- Show detalled parameters -—

Fistor type: | Squinel-cage

Bl
Reference frame: | Stationary =

Maominal power, voltage [ine-ing). and frequency [ Pnlvalvnfvms)in[Hz) I

14000 380 501

Stator resistance and inductance{ Rs[ohm] Lls[H] |

14000 330 50)

Stator resistance and inductance [ s Lls ] [pul:

I[D H00E 0.005336] I[D 01533 0.07177]

Rotor resistance and inductance [ Rrifohm) LIf(H) ] Rotor resistance and inductance [ Rr,Lr ] [pu]:

[10.9289 0.005896) |[0.03598 0.07177)

Mubual inductance Lm (H] Mutual inductance Lm [pu):

Jo.20m [2472

Inertia, friction factor and pairs of poles [ Jika.m™21 F(M.m.s1 pi) | Inertia constant, friction Factor and pairs of poles [ His) Fipu) p(] |
[lnozoz E]

Initial conditions

Initial conditions

[i10 000 000]

1.0 000 000]

T e T |

[ e I -

7-Rasm. RA112M4- Dvigatelni almashtirish sxemasining kiritilgan parametrlari
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8-Rasm. Asinxron elektr yuritmani mutloq birliklarda modellashtirish natijalari
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9-Rasm. RA112M4 absoluyut birliklarda dinamik va mexanik xaraktiristikasi

www.pedagogs.uz 32 Volume-57, Issue-2, May -2024



http://pedagogs.uz/

“PEDAGOGS” international research journal

X:0.01177

Tok B 06MOTKe poTopa, 0.e

ISSN: 2181-4027_SJIF: 4.995

1 Y:6.9997 T T T T
....... ,. —
..................................................... :X: 02346 - : _
: Y:-0.7165 : :
i i i i i i i
ToxBoGMOTKe CTaTOpa o.e.
1 1 6. ! T T T
sH W A AN AN e )(.402202 .............................................................. —
: Y: 0.8564
o HAL M \}OQ}@()@@@\“ TR wlx\xy w&scwd@g@ggxg&wxwx
BINAVRR Y2109 EEE S RN A1 141 €11 V31011 S A i
1d i i i i
YacrtoTa BpalleHus, o.e
I l mL | ............. T | ............. T ... ]
© X:0.2387 : :
.................................................... D YR04852 TN
: . X:0.487
: 'Y:-0.4851
Y e R R TRt R LR TR O P TR TR PR TR L : : n—
i i i i i i i i i
MomeHT asuratens, o.e.
o L I ............. l ............. I ............. I .............. | I ............. . ]
: : : © X:0.2403 : :
z : z . Y:0748 : : : X:0.4747
o\ Y T S AL Ll I | O S Y:.:0.7445. . ... |
: : : : . : - - B—
| | | - xo2m 5 |
e e e U Yi-5.44l T O T |
> I i i i ] | i i i i
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.

4 .
5 Bpewms, %5

10-Rasm.RA112M4 dvigatelining nisbiy (o‘Ichovsiz) birliklarda start-reversini

modellashtirish natijalari
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10-Rasm. RA112M4 dvigatelining nisbiy  birliklarda  start-reversini

-0.2

modellashtirish natijalari.
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Xulosa
Asinxron elektr yuritmalarni modellashtirish hamda qurilgan modelini
modernizatsiya qilishda quyidagilarni aniglab ushbu xulosaga qilindi.Olingan
natijalarni tahlil qilish shuni ko‘rsatadiki, yangilangan dvigatel modellari reaktiv yuk
momenti bilan ishlaydi va bir xil vazifani mutlag va nisbiy birliklarda modellashtirish
natijalari mos keladi. Bundan tashgari, H (s) parametrini hisoblash uchun(2) ifodaning
anigliligini isbotlandi.
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