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MOCTPOEHHUE 3AMKHYTOM CHUCTEMBI YIIPABJIEHHUA ACHHXPOHHOM MAIIMHBI C
HENOABUXHOU CHCTEMOMHU KOOPAUHAT

Menvnuuyk Banepuii I'ennaovesuu - acnupanm KI'TY um. U Passaxosa, Keipeviscman, 720044, 2. buuixex,
np. Mupa, 66, melnichuc@mail.ru

Kaovipoe Huwembex Kaoviposuu - o.m.n.npogpeccop, KITY um. H Passaxosa, Kweipeviscman, 720044,
e.buwkex, np. Mupa, 66, e-mail:bgtu kg@mail.ru

Llenp cratbu — BHIOOP ONTHMATBHOW 3aMKHYTOH CHCTEMBI YIIPABICHHSI IPEOOPA30BATENb UYACTOTHI —
acuaxpoHubIi guratems ([TY-AJ]) B pexuMe mycka.

3amaun, KOTOPbIC CTABUJIUCH A1 PEIICHUS JAHHOM LIENH — 3TO NMOCTPOCHHUE W HCCICAOBAHHE IPOTCKAOIINX
MICPEXOTHBIX MPOILECCOB B ckTponpusoac [TU-AJl Ha mpuMepe MaTeMaTHieckoit moaemu B cucteme MATLAB ¢
HCTIONB30BAHUEM METOAA PEIICHWS BAPHANMOHHBIX 3a1a4. OTHOM W3 33734 Takke OBUIO HMCHOJB30BAHHEC HOBOTO
MCTOJA PCIICHHUA CHCTCMBI YPABHCHAN MATCMATHYCCKOTO OMHUCAHMS 3aMKHYTOH HEJIMHCHHOM crucTteMsr [1TH — AT,

KioueBnbie cioBa: cucTeMa yIpaBJICHHS NPEOOpPa30BaTElh YaCTOTHI — ACHHXPOHHBIH JBUTATENb, PEKAM
IyCKAa ACHHXPOHHOTO ABUTATEII, MAKET MPUKIAJTHBIX MPOTPAMM A PSIICHUS 3a71a4 B 001aCTH SHCPTCTHKH.

BUILDING A CLOSED-LOOP CONTROL SYSTEM OF THE ASYNCHRONOUS MACHINE WITH A
FIXED COORDINATE SYSTEM

Melnychuk Valery G. - postgraduate student Kyrgyzstan, 720044 , c.Bishkek, KSTU named after I Razzakov,
melnichuci@mail.ru

Kadyrov Ishembek - Professor, Kyrgyvzstan, 720044 , c.Bishkek, KSTU named after I.Razzakov e-mail:
bgtu_ Ik ail.ru

The purpose of this article is a choice of the optimal closed-loop control system frequency Converter —
asynchronous drive (FC — AD) in start-up mode. The tasks that were set for this purpose is the construction and
investigation of the leaking of transient processes in the electric drive FC — AD on the example of the mathematical
model in MATLAB using the method for solving variational problems. One of the tasks was the use of a new method
for solving the system of equations the mathematical description of the closed-loop nonlinear system FC — AD.

Keywords: control system frequency Converter — asynchronous drive, the starting mode of the induction
motor, a software package for solving problems in the field of energy.

W3BeCcTHO, UTO B PEKUME IMYCKA ACHHXPOHHOTO IBHTATCII ¢ KOPOTKO3AMKHYTBIM POTOPOM, B CHCTEMC
mpeoOpa3oBaTeIb YaCTOTH — aCHHXPOHHBIN aurarens (ITH — AJl), BO3ZMOKHBI O0IBIIHE OPOCKH 3ICKTPOMATHHTHBIX
MOMCHTOB H TOKOB, KOTOPHIC MOTYT BBI3BIBATh OMACHBIC THHAMHYCCKUC HATPY3KH HA OOMOTKH 3ICKTpoaBuUTaTeiia. B
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CBSI3U C 3THM BO3HHKAaCT 3a7a4a (JOPMHUPOBAHMS IDIABHO IMPOTEKAOINHMX IEPEXOTHBIX MPOLECCOB IEKTPOMATHHUTHOTO
MOMCHTA H TOKOB B aCHHXPOHHOM ABHTaTeNe. [ 3T0T0 HEOOXOAMMO OOCCHCUUTH 3aJaTIYHK HMHTCHCHBHOCTH (3M)
3aMKHyTOH cucremsl [TH — AJ] onTHMaIbHBIM 3aKOHOM YIIPABJICHHUS IIPH CTYIICHYATOM CHTHAJIC HA BXOJIE 33JaTYHKA.

Maremaruyueckoe ommcaHwe ABYX()a3HOH MAaTEeMaTHYECKOH MOJCIM ACHHXPOHHOTO — JIBUTATEILI
KOPOTKO3aMKHYTBEIM POTOpPoM (AK3), amekBaTHO OTPaKaromIee MPOLECCHLIPOTCKAIONING B PEATbHON ACHHXPOHHO
MAIIMHE, MOKHO IIPEACTABHTH CICAYIOMEH cucTeMor mu()(epeHInaNIbHBIX YpaBHEeHHH [1]:

c
71

o o — V056, + 95,50,

dt
¥,
— L=, ~100.56%, +96,y7:
djtw = 7587, +T485%, +¥,.0; )
a¥,

= 7587, +T485%, - ¥, o;

dt
M =175,08 (x,x, — x,x;)
90 18500,
dt

e u, = \/EUH COSOL, Uy = —\/EUH sinog, M =175,08 (‘Y ¥, —V¥,¥,,), o — yrmosas

YACTOTA THTAKOINCTO HANPSDKCHUS, A/ - 3JICKTPOMATHUTHBIA MOMCHT ACHHXPOHHOTO JABHTaTeiil IlepexoiHbie
XapAaKTCPUCTHKH TepeMeHHBIX @(f) m M(¢) onmpenersroTcs Ha OCHOBE MaremaTHueckod cucrembl MATLAB[2].
[Tporpamma pemrenms cuctemsl ypapaeHuit (1) B MATLAB mpencraenena Ha pucyHke 1.

B Editor - C:Program Files', MLABT 1% work, DIFF_ AKZ.m I
File Edit Text Cel Tools Debug Desktop WwWindow Help ~ | m o

O = = | &b Ba B v o= | = | ¢ F | &1 & | 48 B BT =3 3\ |Sta|:k'lF,‘éa?.f—: ~1 B =l
= | BB 8| - [o 2 || = [iE x| o8% =25
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B = ples .t e B Tl T S it Bl TR
6 — grid
2 functicon dz—swystm (b, =)
Gl|= dAux=rzero=s (6, 11 ;
9 — Mn=0:;
10 - dx(l}=32ll*co=(3ld. 15*t)—100.56%= (1) +2F 7> (3] ;
ababl== el e b —emial dlaensinnion i g Lol b SIS el Salialink o IsiSesss i cpleimieal s Ll o
A2(= deiE8)1=—7"5. 8%z (B +7F4. 25+ (1)t d)~zz (5]
1% — dx(d)=—7F5.87F*= (41 +74.25* = (21— (31 * 2 (5] ;
14 — dAx(51=18.52*175.08* (x(1] *x(4)—= (2)*2 (3} ) —Mn;
diisul= e il snl = dlim s oS iea e a i Bl esis e T Bl e pe s L il @ b (T E = (DS 0) maics g [0 R — e s meve e (Sl
diisii= =gl ]
17 — end =
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| ak= [Es 4 Cal 1 [omml -

Pucynox 1. [Tporpamma pemenust cucteMsl quddepenumansHeix ypapaeHuit AK3
Hapucyske 1: X, =%, x, =%, , x,=%¥,,, x, =¥ =@, ¥ =M.

o 2 fs > oT > pr >

['pa)ukn mEPEXOAHBIX XAPAKTEPHCTUK At epementbix @(7) u M(f) npencrasnens: va pucyHxke 2.

2
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~A Figure 1 =1 B3
File Edit Wiew Insert Tools Desktop  wWindow Help -
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PucyHoK 2. ITepexoHble MPOLECChl MepeMEHHBIX o(f) 1 M(Y)

C nembro ya00CTBa I CO3AAHHA CHCTEMBI YIPABICHHA ACHHXPOHHON MAIIMHOHN MpeoOpaszyeM CHCTEMY YPaBHEHUI
(1) Taxum 0OpasoM, 4TOOBI HANPSKCHUS U, U U 5 uveH APyTOi BuA. C MPUMCHCHHEM YPABHCHHA " +314%x=u,

cucTeMa ypasHeHui (1) 3amuimercs B CIeAyOIIEM BUE:

%:xz; &:M—3142x1;

dr dr

% =u —(98596x, —/2-U,,)—100,56x, +96 9x.;
d

"y _ 3 14x, —100,56x, +96,9x,;

dr

a5 ~75,87x, +T4,25x, + XX, o
dr

d

Do _7587x, +74,25x, —x.x,;

dr

d

% = 324248 (x3x, — X,X%5) —M

dx

— = 175,08 (g dxy 4, -dlxg — x5 -de, —x, -dixs).

ioms o il
B cucreme ypapHeHui (2): u - BCIIOMOTATEIIBHBIE IEPEMCHHBIE,

x,=%_, x,=%¥,, x,=¥_, x,=¥

3 os 2 4 s 2 T ? 6 pr >
B cpene MATLAB npencrapneHa Ha puCyHKE 3.

X, =@, X, =M. IlporpamMma perICHHs CHCTEMbI yPaBHEHHI (2)

B Editor - C:'Program Files',MLAB7 1, work, AKZ_N1.m
Fle Edit Text Cel Tools Debug Desktop Window Help | & x
Do M| % o &6 s 0% |8 8E B8 wwo: <] @]
= ("B 8 iB| - o 2= | * | o8 o

1 functicon acd

2= s 0=0 20 A0 020 20 0 0] 2

3 - dinterval=[0 0.5];

g = [T, %] =2dall3 (@systm, interval . x0)

5 — plot (T,X(:, 7)., "b=",T,%X(:,8), "k-")

6 - grid

=3 functiecen dm=swvstm (t,2)

B - du=zeros (8, 1) ;

8 - u=311; Un=220;
10 = d=(1)==(2) ;
Lisdclaal=di=u st Td e 2 =il s
12 - d=(3)=— ((31472)*= (1) —=sgrt (2) *Un) —100.56%= () +96. 9*= (5} ;
13 - d=i(4)=-314*=(2)-100.56*x (4)+96. F*= (6] ;
A= s =—75 B (57 d  EhEuwiiSa G mic e Uy
15 - d=(6)=—75.87% = (61 +74.25%=(4) —= (51 *= (7) ;
16 = dx(7)=3242.48* (2 (3)*x(6)—x(4)*x2(5))
17 - dx(8)=175.008% (x (8) *d=x (3) +x (3)*dx (6) —x (5) *dx (4)—x (4) *dx (5) ) ;
18 - end
18 = end
20

[aed Fsystm L 14 Col 40

Pucynox 3. Tlporpamma pemenus quddepeHImanbHpIX YPABHCHUN THHAMHIKH

ACMHXPOHHOM MAIIMHBL C BCIOMOTATECIBHBIME MIEPEMEHHBIME X, , X,
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Iepexomnbie TPOLECCHI IEPEMEHHBIX ((f) B M(¢) MPEACTABICHEI HA PUCYHKE 4.

A Figure 1 =1 E3
File Edit wiew Insert Tools Desktop window Helg 1

DEeEdS| B |RAMD || 0E | =53

S0 ; ; : ; : : ; ; ;
300
250
200
150
100
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Pucynok 4. IlepexomHbIe MPOUECCH MEPEMEHHBIX @(f) U M(f)

CpasHHBAs NIEPEXOIHBIC MPOLIECCHI MEPEMEHHBIX (f) U M(¢) TPEACTABICHHBIC HA PHCYHKE 2 H HA PHCYHKE 4,
MOJKHO CZACTIATh BBIBOI 00 MX MOJTHOW HACHTHIHOCTH.

CrpykTypHAad CXeMa AaCHHXPOHHOW MAINMHBI, COCTABJICHHAS HA OCHOBC YpaBHCHHH (2), OymeT HMCTh BHI
(pUCYHOK 5).

[Z1AS_BASH_NOV1 [_[o]>]
Fle Edit View Smulstion Formst Tools Help

DedS sBRB|s= 4|22y ) Nomal -] BB BREES

Ready 112% lode4s %

Pucynox 5. Moaens AK3 B HCTOABIYKHOM CHCTEME KOOPIHHAT

[Nepexoanbie mpouecchl B AK3 mpu mycke mokaszaHbl HA pUCYHKE 6.

SE3 0L 2| dhid | B

Pucynox 6. [lepexogusie mpoueccel B AK3
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Kak BugHO w3 pucyHkKa 4 W pHCYHKA 6, KPHBBIC INEPEXOTHBIX ITPOIIECCOB MOMEHTAa M CKopoctH B AK3
coBnaaaroT. Ha ocHOBE mpeasaracMoil CTPYKTYPHOM CXEMBbI (PHCYHOK 5) HMEETCS BO3MOXKHOCTH CO3JATh CHCTEMY
yopasrenmst AK3 st monydeHmst Oojiee KAaUeCTBEHHBIX IIEPEXOTHBIX IIPOIECCOB CKOPOCTH M MOMEHTA 3TOTO
meuratend. CTPyKTypHAS cXeMa ¢ MPHIAracMOM CHCTEMOH YIPABICHAS MPSICTABICHA HA PUCYHKS 7.

IZ1AS_BASH_NOV3 =] B3

Fle Edit View Smulaton Format Tools  Help

D& BB |(~=F|zr af Momal | BB S  REE S

20 Upr
0.0015+1

Constant

unyer| | B9)STANYA DLYAP VAL...| AMATLAR |[ & as_Bash_novs 'l el

Pucynoxk 7. Crpykrypaast cxema AK3 ¢ cucteMoit ynpasiaeHU

[Nepexoanble mporecchl MOMEHTA B cKopocTH AK3 B 3T0M citydae OyIyT HMETh CIeIyIOMMH BU (PHCYHOK 8)

PucyHoxk 8. [lepexomHble mponeccs MOMEHTa i ckopoctd AK3

Kak BuaHo m3 pucyHKa 8, rpaguk IEepexOmHOTO IPOIECCa CKOPOCTH BBIOpAH O€3 HEepeperyIMpoOBAHESI H
KOJICOAHWH, YTO COOTBETCTBYET TPEOOBAHIM, IIPEIBIBIICMBIM K HETHHEHHBIM cucteMam [T — AL

BrBogsr

Hemunetinas zamxHyTas cucrema ITH — A/l naeT BO3MOKHOCTH TTOBBICHTH KaUeCTBO NMEPEXOTHBIX IPOIIECCOB U
OBICTpOEHCTBHE CHCTEMBL. [IOMyYEHHBIH ONTHMATbHBIH 3aKOH ynpasieHus 2/(f)MO3BONAET OOECTIEYNTH IIABHBIE

NCPEXOAHBIC MPOLCCCHI CKOPOCTH U 3JICKTPOMATHATHOTO MOMCHTA ACHHXPOHHOTO ABUTATCIIA.
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YAK621.311
AHAJIM3 PE3YJIBTATOB PACUETA J‘PEXQA?:HOfI K.3.
HA OCHOBE PE3UCTUBHOHU MOJIEJIH

Taabanouesa Hypzam Jyiimonoena, ooyenm, KI'TYV um. H Paszsaxosa, Kvipeviscman, 720044, 2. buutkex, np.
Mupa, 66, e-mail:nurzat0227@gmail.com

Kyoananuee Omun Temupbexosuu, OAO “Hayuonanvraa anexmpuyeckas cemsv Kvipevizemana”,
Kovpeviseman, 720070, e. buuixex, yn. Kubex-’Kony, 326, e-mail: emiltk@mal.ru

Lems paOoTHI - MPOBECHAE AHAIN3A TEPEXOHBIX MPOLECCOB B MAIIMHE C ACMII()EPHBIMH OOMOTKAMHE, YUET U
BIFSTHAC ABTOMATHUYCCKUX PETYJBITOPOB BO3OYKICHHSI HA IIEPEXOAHBIH ITPOIECCC, BIMSHHE MAPAMETPOB CHCTEMBI HA
yCinoBHs WX TpoTekaHws. Hambosee TSKEIBIM BHIOM IOBPEKICHMS, KAaK M3BECTHO, sSBIIIETCS Tpex(asHoe K.3., a
HamOoJee YacThIM BHIAOM K.3. SIBIDICTCS HECHMMETPHUHOE K.3., HO (DPM3MUECKAsl KAPTHHA SBICHUS OJHA, YTO M TPH
Tpex(azHOM K.3., OCHOBAHHAS HA MOCTOSHCTBE PE3YIbTHUPYIOMETO IMOTOKOCHCIUICHHA. [0TyyeHHBIC aHATUTHYCCKUC
BBIpAKCHM TapaMeTpoB pexkumva CM mpurogHsl mpH MEOOBIX M3MEHCHHSAX PEKHMOB padoTsl kak CM, Tak m  BO
BHCIMHCH CCTH. [10y9eHBI pacyeTHBIC OCHHILIOTPAMMEI MapaMeTpoB pexknma IIC IpH BOSHHKHOBCHHHU TPEX(ha3HOTO
K.3. B FOOOH TOUKE CHCTEMBI.

KmoueBbie cioBa: peryaarop BO3OYKICHHS, ONCKTPHYCCKAS CHCTEMA, CHHXPOHHAS  MAIUMHA,
TpaHc(OpPMATOP, KOPOTKOE 3aMBIKAHKE (K.3.), HOCHMMETPHUYHOE K.3., HAPSKCHHUE, TOK.

ANALYSIS OF RESULTS CALCULATION PHASE SHORT CIRCUIT BASED RESISTIVE MODEL

Taabaldiyeva Nurzat Duyshonovna, the associate professor, KGTU of I. Razzakov, Kyrgyzstan, 720044,
Bishkek, Mira Ave., 66, e-mail: nurzat0227@gmail.com

Kudanaliyev Emil Temirbekovich, JSC Natsionalnaya elektricheskaya set Kyrgyzstana, Kyrgyzstan, 720070,
Bishkek, Zhibek-Zholu St., 326, e-mail: emiltki@mal.ru

The work purpose - carrying out the analysis of transition processes in the car with damping windings, the
account and influence of automatic regulators of excitement on transition process, influence of parameters of system on
conditions of their course. The heaviest type of damage, as we know, is three-phase short circuit, and the most frequent
type of short circuit is asymmetrical short circuit, but a physical picture of the phenomenon same, as at three-phase
short circuit, based on constancy of resultant flux linkage. The received analytical expressions of parameters of the
mode of the synchronous car are suitable at any changes of operating modes as the synchronous car and in an external
network. Settlement oscillograms of parameters of the mode of electrical power system at emergence are received three-
phase .3. in any point of system.

Keywords: excitement regulator, electric system, synchronous car, transformer, short circuit, asymmetrical
short circuit, tension, current

Ilpu BHE3aNMHBIX HAPYIICHUAX PEKMMA B BJICKTPUUCCKOM CHCTEME, BOSHHUKAKOIIMX B HAYAIbHBIH MOMCHT,
QJICKTPOMATHUTHBIC TICPEXOOHBIC MPOUCCCHI XAPAKTCPHBI HE TOJBKO OJIA CPIHXpOHHOfI MAaIIHHBI, HO H O
TpaschopmaTopoB cetr. OTHAKO OHH MPOTCKAFOT HACTOIBKO OBICTPO, UTO C HUMH MPAKTHICCKHA MOYKHO HE CUHTATHCS.

Bo mmorux pa60TaX QJICKTPOMATHUTHBIC TMEPCXOAHBIC MPOUCCCHI B MAIIMHEC OMHUCBIBAKOTCA YPABHCHHUAMH,
MOJYYMBIIMME HA3BaHWE ypasHeHHH ['opesa - [lapka. OTH ypaBHEHHS JAFOT MOJHYE) XapAKTCPUCTHKY NEPEXOTHBIX
MPOLIECCOB M OTPAKAFOT M3MCHCHMS TEPHOAMYCCKUX W ANCPHOJMUCCKUX COCTABILIIOIINX TOKOB, 4 TAKKE CBOOOTHBIX
TOKOB, BOSHUKAOIIHUX B 3dMKHY ThIX KOHTYPAX MAIlIHBI.

VYpaBrerne [Topesa - [lapka, KOTOpPOC OMHCHIBACT MEPEXOMHBIH mponece B CM 3amumieM B ONECpaTOpHOI

dopme [3]:
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