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1. TennoBuii 3aXUCT KOPOTKO3aMKHEHOTO POTOPa aCUHXPOHHOTO €JIEKTPOJBUTYHA HA OCHOBI KOHTPOJIIO NTapaMeTpiB

IIOTOYHOTO PEXNMY

2. The thermal protection of induction motor's cage rotor, based on the current regime parameters control

Pedepar:

1. O6'eKT - TEMNIOBi NPOLECH B ACUHXPOHHUX €JIEKTPO/IBUTYHAX 3 BUTICHEHHSIM CTPYMY B KOPOTKO3aMKHEHIN
06MoOTLi poTopa. MeTa - po3po6ka MiKpOIIPOL€COPHOTO TEIJIOBOTO 3aXUCTy KOPOTKO3aMKHEHUX POTOPIB IOTY>KHUX
ACMHXPOHHMX €JIEKTPOLBUTYHIB HA OCHOBI KOHTPOJIIO [IapaMETPiB IOTOYHOIO PEXMMY. MeTonu noCigKeHHS Ta
anaparypa - [10JI0KEHHS T€OPil €JIEKTPUYHUX CXEM, YMCEJIbHI METOIU PO3B'SI3aHHSI CUCTEM HEJIIHIMHUX
nudepeHUiiHNX i anre6paiyHuX PiBHSIHD, MeTOIU IU(PPOBOi O6POOKY CUTHAJIIB i METOIU Teopii mepeximHuX
IIpoLEeCiB MaIMH 3MiHHOTO CTpyMy, T1aTu ALITL, ITTEOM. TeopeTuyHi i NpakTU4Hi pe3ysbTaTH - BUPILIEHO

dKTyaJIbHE HaYKOBO—TeXHi‘{He 3aBlaHHSA CTBOPEHHSA TEIIJIOBOT'O 3aXNUCTY KOPOTKO3aMKHEHOT'O POTOPA Ha OCHOBI



KOHTPOJIIO TapaMeTpPiB IOTOYHOTO PEXUMY IOTY>)KHUX aCUHXPOHHUX €JIEKTPOABUTYHIB 3 CYTTEBUM IIPOSIBJIEHHSIM
BUTICHEHHSI CTPyMY B POTOPI, IKUI [1O3BOJISE MiTBUIIUTY HaNiHICTh pOOOTH CUCTEMU BJIACHUX I1OTPEO
esleKTpocTaHLiil. HoBuaHa: Brepiue 1J1s1 aCUHXPOHHUX €JIeKTPOABUTYHIB 3 CYTTEBUM IPOSIBJIEHHSIM €(EeKTy
BUTICHEHHSI CTPyMY B KOPOTKO3aMKHEHOMY POTOPi 3alIPOIIOHOBAHUI METO[], HEIIPSIMOTO BUMipy TEMIIEPATypU
HArpiBy poTopa I10 TEMIIEPATYPHO-3JIEXKHIN CKJIANOBIN Or0 aKTUBHOIO OIOPY, SIKa BUBHAYAETHCS 3a JAHUMU
3aMipiB MUTT€BUX 3HAUE€Hb (Pa3HUX CTPYMIB i HAIIPyr, KOB3aHHSI Ta BilOMIl 3a/1€5KHOCTI aKTUBHOT'O OIIOPY pOTOpa
BiJl KOB3aHHS 1J1s1 TEMIIEPATYPH XOJIOJHOTO CTaHy; Y OCKOHAJIEHO €KBIBAJIEHTHY 3aCTYIIHY CXEMY [1JIs1 TEIJIOBOTO
3aXMCTy POTOPA, 5IKa BiflPi3HSE€THCS BULTIEHHSIM OKPEMOTO aKTUBHO-IHAYKTUBHOTO KOHTYPY IJ1s1 BDaXyBaHHS BTPAaT
y cTaJli, IpeJCTaBIeHHSIM OIOPiB poTopa (PyHKLiOHATBHMUMH 3aJI€5KHOCTSIMU He TiJIbKY Bifl KOB3aHHS, a i Bif,
TE€MIIEPATyPH; BCTAHOBJIEHO, 110 B JUHAMIYHUX PEXKUMAXx €JIEKTPOJBUTYHA NOLATKOBE BUMIPIOBAHHS MMOXiTHUX
CTPYMIB CTaTOpa 4O3BOJISIE MiABULIUTH TOYHICTh HENPSIMOTO BU3HAYEHHS TEMIIEPATyPU HArpiBy poTOpa MIISIXOM
BpaxyBaHHS JOJATKOBUX BTPAT i3 AudepeHLiliHO-iHTerpasbHUX PiBHSIHb KOHTYPIB cTaTtopa i potopa. s
BUKJIIOYEHHS [TOXUOOK [IpY HECUMETPii Halpyru KMBJIEHHS PO3BUHYTO METOJ, HEIIPSIMOTO BUMIPY TeMIlepaTypu
HarpiBy poTopa 3a paxyHOK BU3HA4Y€HHS BXiIHOTO OIOPY 3a CTPyMaMHu i Hanpyramu npsiMoi nocinigoBHOCTi. CTyIiHb
VIPOBAIXEHHS - METOAUKYU €KCIIEPMMEHTAJILHOTO BU3HAYEHHS TEMIIEPaTyPyU HarpiBy KOPOTKO3aMKHEHOTO pOTOpa
ACMHXPOHHOTO €JIEKTPOJIBUTYHA Ha OCHOBI KOHTPOJIIO [TIAPaMETPiB MOTOYHOTO PEXKUMY YIIPOBAKEH] Ha 3yIBCHKIN

TEC TOB "Cxigenepro” ta B inctutyTi YKpH/IBE. 'any3p BUKOPUCTaHHS: €HEPr€TUKA, €JIEKTPUYHI CTaHILil.

2. Object - thermal processes in induction motors with skin-effect current in the short-circuited rotor winding.
Goal - the development of microprocessor thermal protection of squirrel cage induction motors power through
the control parameters of the current regime. Research methods and apparatus - the theory of electrical circuits,
numerical methods for solving systems of nonlinear differential and algebraic equations, digital signal processing
techniques and methods of the transient ac machines, ADC, PC. Theoretical and practical results - agreed to actual
scientific and technical job creation thermal protection cage rotor on the basis of the control parameters of the
current regime of high-power induction motors with a significant manifestation of the skin-effect current in the
rotor, which can increase the reliability of the system auxiliary power plants. Novelty: We introduce the new
method of rotor temperature indirect measurement for the induction motors with the skin-effect in a squirrel
cage rotor, on the base of the temperature-dependent component of its resistance, which is determined according
to the measured instantaneous values of phase currents and voltages, rotor slip and by well-known dependence of
rotor resistance from slip value for the cold state temperature. We have improved the equivalent circuit for the
rotor thermal protection, which is differences by allocation of individual active-inductive circuit to evaluate losses
in the steel, and by formulating the rotor resistance as functions, which depends not only on the slip, but also on
the temperature. We have established that in the dynamic motor operation state, an extra measurement of the
stator currents derivatives can improve the accuracy of indirect determination of the rotor temperature by
allowing additional losses in the differential-integral equations of the stator and rotor contours. To eliminate the
errors of the voltage unbalance, the indirect measurement method of the rotor heating temperature has been
further developed by determining the input resistance from the positive sequence currents and voltages. The
degree of implementation - methods of experimental determination of the heating temperature of cage rotor
induction motor based on the control parameters of the current regime in place at Zuevsky TPP Vostokenergo and
the Institute UkrNIIVE. Industry of use: energy, electric power stations.
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