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1. TennoBuit 3aXUCT KOPOTKO3aMKHEHOTO POTOPa aCUHXPOHHOTO €JIEKTPOIBUTYHA Ha OCHOBI KOHTPOJIIO NTapaMeTpiB

IIOTOYHOTO PEXUNMY

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

Pedepar:

1. O6'eKT - TEMJIOBi IPOLECU B ACUHXPOHHUX €JIEKTPOJIBUTYHAX 3 BUTICHEHHSIM CTPYMY B KOPOTKO3aMKHEHI
06MOTLi poTopa. MeTa - po3po6ka MiKpOIPOLLECOPHOr0 TEIMJIOBOTO 3aXUCTY KOPOTKO3aMKHEHUX POTOPIB MOTY>KHUX
ACHMHXPOHHUX €JIEKTPOABUTYHIB HA OCHOBI KOHTPOJIIO [IapPaMETPiB IOTOYHOTO PEXMMY. MeToIM NOCiIKEHHS Ta
anaparypa - [10JIOKEHHS TEOPii eJIEKTPUYHUX CXEM, YUCEJIbHI METOAM PO3B'S3aHHS CUCTEM HEJHINHNAX
Iv(epeHLiNHYX i anredpaiyHuX piBHSIHb, MeTOAM LU(PPOBOi 0OPOOKM CUTHAJIB i METOIM TEOPii nepexiTHux
MIpOLeCiB MaMIKH 3MiHHOTO CTpyMy, Tatu ALITI, TTEOM. TeopeTuuHi i NpakTU4Hi pe3yabTaTH - BUPILIEHO
aKTyaJIbHE HayKOBO-TE€XHIYHE 3aBJaHHS CTBOPEHHS TEIJIOBOTO 3aXMCTYy KOPOTKO3aMKHEHOI'O pPOTOPa Ha OCHOBI
KOHTPOJIIO IapaMeTpPiB IOTOYHOTO PEXXUMY IIOTY>)KHUX aCUHXPOHHUX €JIEKTPOABUTYHIB 3 CYyTTEBUM IIPOSIBJIEHHSIM
BUTICHEHHS CTPYMY B POTOPI, SIKUI 103BOJIsIE MiABUIUTY HALiHICTh pOOOTU CUCTEMU BIIACHUX NTOTPE6

esieKTpocTaHLiil. HoBu3Ha: Bepiue 1J1s1 aCUHXPOHHUX €JIEKTPOABUTYHIB 3 CYTTEBUM IPOSIBIEHHSIM €(PeKTy



BUTiICHEHHS CTPYMY B KOPOTKO3aMKHEHOMY POTOPI 3alIPONIOHOBAHUI METOJ, HETIPSIMOTO BUMIPY TEMIIEPATYpHU
HarpiBy poTopa Mo TeEMIIEPaTypHO-3aJI€KHIN CKIa[0Bil MOT0 aKTUBHOTO OIOPY, SIKa BU3BHAYAETHCA 32 NJAaHUMU
3aMipiB MUTT€BUX 3HaU€Hb (Pa3HUX CTPYMIB i HAIIpyr, KOB3aHHS Ta BillOMIll 3aJ1€5KHOCTi aKTUBHOT'O OIIOPY pOTOpa
Bifl, KOB3aHHS 1J1s1 TEMIIEPATYPH XOJIOJHOTO CTaHy; Y OCKOHAJIEHO €KBIBAJIEHTHY 3aCTYIIHY CXEMY [1JIs1 TEIJIOBOTO
3aXMCTY POTOPA, SIKA BiflPi3HSAETHCS BULIJIEHHSIM OKPEMOTO aKTUBHO-iHIYKTUBHOTO KOHTYPY [1J1S1 BpaXyBaHHS BTpaT
y CTaJli, IpeJCTaBIeHHSIM OIOPiB poTopa (PyHKLiOHATbHMMH 3aJI€5KHOCTSIMU He TiJIbKY Bifl KOB3aHHS, a i Bif,
TeMIIEpPaTypH; BCTAHOBJIEHO, IO B IMHAMIUYHUX PEXXMMAax €JIeKTPOJBUTYHA I04ATKOBE BUMIPIOBaHHS MOXiAHUX
CTPyMiB CcTaTOpa [03BOJISIE MiTBULUTHA TOYHICTh HENIPSIMOTO BUSHAYEHHS TEMIIEPATYPU HArPiBy pOTOPA LIJISIXOM
BpaxyBaHHS JOJATKOBUX BTPaT i3 gudepeHLiliHO-iHTerpaabHuX PiBHSIHb KOHTYPIB cTaTopa i potopa. s
BUKJIIOYEHHS [T0XUOOK [IpY HECUMETPii Hallpyru XUBJIEHHS PO3BUHYTO METOJ, HEIIPSIMOTO BUMIPY TeMIlepaTypu
HarpiBy poTopa 3a paxyHOK BU3HAY€HHS BXiJIHOTO OIOPY 3a CTPyMaMHu i Hanpyramu npsMoi nociuigoBHOCTi. CTyIiHb
YVIPOBAIKEHHS - METOAUKYU €KCIIEPMMEHTAJILHOTO BUBHAYEHHS TEMIIEPATyPH HarpiBy KOPOTKO3aMKHEHOTO pPOTOpa
ACMHXPOHHOTO €JIEKTPOJIBUTYHA Ha OCHOBI KOHTPOJIIO [1APaMETPiB TOTOYHOI'O PEXKUMY YIIPOBA/KEH] Ha 3yiBCHKIN

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

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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