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Abstract. In the article possibility of the synthesis parameters of closed loop system of automatic control of
asynchronous electric drives are considered.

In the given structural diagram of the Frequency Converter - Induction motor system with speed feedback
nonlinear correction as speed control of induction motor to achieve the desired properties of control processes was
introduced. The dynamics of the closed-loop Frequency Converter - Induction Motor system is described by a system
of nonlinear differential equations with known numerical values of the parameters of the induction motor and the
unknown parameters of the Frequency Converter and the nonlinear correction system. Synthesis of unknown para-
meters of closed-loop Frequency Converter - Induction Motor system is realized by using Lyapunov function and its
time derivative. In synthesis program, unknown parameters of closed-loop Frequency Converter - Induction Motor
system Lyapunov function is represented as function of many variables. The derivative of the Lyapunov function is
represented as a constraint in the form of equality to the independent variables. In accordance with the graphs of
transient processes of speed and electromagnetic torque of induction motor in MATLAB with the required quali-
tative characteristics of transient processes of motor calculated parameters of the Frequency Converter and nonlinear
correction system are selected. Calculated unknown parameters of closed-loop Frequency Converter - Induction
Motor system and graphics of transient processes of speed and electromagnetic torque of the motor display onscreen
of the computer is carried out simultancously to facilitate the solution of the synthesis problem in “operator —
computer” dialog operation mode.
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MMAPAMETPUYECKHNI CUHTE3
CUCTEMbBI ABTOMATHUYECKOI'O YITIPABJIEHUSA
ACHHXPOHHBIM 23JIEKTPOITPUBOIOM

10. . Hlaaxun, 7K. 7K. Toiiroxkunosa
AIMATUHCKUH YHUBCPCUTET SHEPICTHUKU U CBA3HU, AJ'IMaTBI, Kaszaxcran

KiroueBblie ciioBa: 1peoSpazoBaTelih YacTOThI, aCHHXPOHHBINA JABUraTelb, HeMUHEHHbI GribTp, GyHKIms JsryHoBa, CHH-
Te3 IIapaMeTpoB.

AnHOTamus1. B cTathe IpUBOIMTCS HEJMHEHAs cUCTeMa YIIPABJICHUS aCHEHXPOHHBIM SIEKTPOIIPHUBOJIOM, MaTeMaTHIECKOe
ormmcanue cucteMoit [T — AJ[ ¢ oOpaTHON CBSI3BIO 110 CKOPOCTU M IIPOrpaMMa CHHTE3a IapaMeTpPOB CHUCTEMBI YIIPABICHUS B
MATLAB.

CuHTE3 mapaMeTpoB CHCTEMBI YIIPABJICHHUS ACHHXPOHHBIM 3JICKTPONPHBoAOM Haubonee 3¢ eKTHBeH
B JHAJOTOBOM pexkuMme ucnomezoBanmsi JDBM, korma omepartop, monayums ot 9BM mpomexyTouHbIC
PE3VABTATHL CUCTA, AaHATH3HPYET MOTYUCHHYIO HHPOPMAIMIO M HANPaBILIET JATBHEHIIVIO ACATCIBHOCTb
OBM [1]. B cBa3u ¢ 3TUM CO34aHME MPOrpaMMbl CHHTE3a MApaMETPOB CHCTEMbI YIPABICHHS ACHH-
XPOHHBIM 3JICKTPONPHUBOIOM, VUHTHIBAIOMIAS JUATOTOBBIA pexkuM omnepatop — IBM, sBisgercs oqHoU w3




Becmnux HayuonanvHoti akademuu Hayk Pecnybnuxu Kasaxcman

BOCTPeOOBACMBIX 33424 MPOCKTHPOBAHMS CUCTEM YIPaBICHHS 3neKkTponpuBogaMu. CTPYKTYpHasI cxema
3aMKHYTOM CHCTEMBI MpPcoOpa3oBaTeib YacTOThl — ACHHXPOHHBIH MBUTATCb € KOPOTKO3AMKHYTHIM
POTOPOM BO BpaIAIOLICHCA CHCTEME KOOPAMHAT [2] M ¢ HEMMHEWHBIM PETYIATOPOM CKOPOCTH ITOKa3aHa
Ha pUCYHKE 1.
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Pucynok 1 — CtpykrypHas cxema 3aMkHYToi cuctemsl [1H — AJ[

Ha pucynke 1 cTpykTypHas cxema acHHXPOHHOTO ABHTATelsl ¢ KOPOTKO3aMKHYTHIM potopoMm AK3
20HP (15 kW) moctpoeHa ¢ HmacmoOpTHBIMH JaHHBIMH M HapameTpamu cucTeMsl [2]. B crpykTypHO#
cxeme mpeobpazosarenp uactorsl ([TY) mpeacraBien uuepumonueiM 3seHoM K o, /(1. p +1), rae

1%, = 0,001 cormacuo [3]. Perymsarop CKOpPOCTH 3aMKHYTOH CHCTEMBbI IepeoOpa3oBaTesib H4acTOTHL —

acunxpounsiii auratesas (ITY — AJl) mpeacraBneH HEAMHCHHBIM (UIBTPOM C AMIUIUTYIHBIM OCIa0-
acaueMm [4]. Henunetinpiii GuiapTp 00CCHCUMBACT OCNAOICHHUE AMILTUTYABI € POCTOM YacTOTHL 0€3
M3MEHEHUST (Dasbl, YTO MO3BOJSCT YBEIHYUTh 001aCTh YCTOMYMBOCTH CUCTeMbl. Hemuueitneiii uabtp
COCTOUT U3 CICAYIOUIUX 3BCHBCB. MHOXKHTCIBHOC 3BCHO (OMOK YMHOMKCHHS), 3BCHO C HCIUHCHHOMN

XaPaKTCPUCTHKOM |u , amepHoaMdecKoe 3BeHO ¢ mepeparounHoil ymkmmer W (p) = K. (1o p +1);

3BCHO C HEJMHCHHOU XapakTepuctukoil sign(x) . HeusBecTHeIME mapaMeTpamu (MOMJICKALIME CHHTE3Y)
SBJIAIOTCS YHCICHHBIC 3HAYCHUS MApaMETPOB HETHHEHHOro (QUIBTPA, T.€. YHCICHHOE 3HAUCHHE KO3(-
dummenta K . , nocrosHHoi Bpemern 1. . Koadduupent nepeaaun npeodpaszosarens yactotsl K, n

ko3 durment obparHoit cBsizu K . CHCTEMBI TAKKE MOJEKAT ONpPEeACICHNI0. MareMaTHaeckoe ormica-

HUC ACHHXPOHHOTO MABHraTe/ii ¢ KOPOTKO3aMKHyThiM poTtopoM (AK3) Bo Bpamaromeics cucteme
KOOPAHMHAT, MOHO 3aMHCaTh CACAVIOUICH cucTemMon audepEeHIHANBHBIX YPABHCHHH B OMCparop-
HoU dopme [2]:
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[Tocne HecnokHBIX MpeoOpa3oBaHUN W 3aMEHBI MIEPEMEHHBIX cUcTeMa ypasBHeHHH (1), ¢ yueTom
VpaBHCHHH MpeoOpa3oBareis YacTOThl U HETMHCHHOTO (UIBTPA, C YUCICHHBIMH 3HAYCHUSAMH H3BECTHBIX
1 HEHU3BECTHBIX KO3 (UIIMCHTOB NIPHHUMACT CICAVIOIUH BUI;

dx
7; =0,217x, —314x, + 2x,x, —3,33x,,

de

=0,217x, +314x, —2x,x, —3,33x,,

d
=5 2 506,52x, +1686,72x, +997,85x,x, +311,5x, —217,39x,,

dt
dx4
- =1686,72x, ~99785x,x, ~3115x, ~21739x,, )
dx
—; =289x,x, —289x,x, —98M

dx
7; = 1000k ., (u — k. x, ) - abs(x,) —1000x,,

dx7

i = (kpe [ Toe ) sign(u — koo x5 ) — (1 Tye )x,,

3ACCh Xy =Wy, Xy =W, X3 Tlg, Xy Zlg, X5 =0,, Xg =Upp, X; =Upc.
Cunres mapavertpos samkHyTol cucremsl IT4 — ANl K., K., T, u K, paccmarpusaetes ¢

noMombio GyHkvK JIImyHOBa U €€ TPOU3BOAHON MO BPEMCHH.
Oyukups JIamyHOBa HMEET CIIe Y IOINN BUA!
2 2 2 2 2 2 2
V=x +x; +x5 +x; +x; +x, +x5. 3)
[IpouzsogHag pyHkumuU V, ¢ yueToM MpaBeIX YacTel VpaBHCHHH (2), 3amMIICTCS B BUAC!

ac,l—f =2x,(0,217x, —314x, +2x,x, —3,33x,) +2x,(0,217x, +314x, — 2x,x, —3,33x,) +

2x,(506,52x, +1686,72x, +997,85x,x; +311,5x, —217,39x;) + 2x,(1686.72x, — )
997,85x,x, —311,5x, —217,39x, ) + 2x,(28,9x,x, — 28 9x,x,) + 2x,(1000k ., (u — k. x5) x
abs(x,)—1000x,) +2x,((k,. /1, ) - sign(u —k . x;)—(1/T,.)x,).







