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2. Thermal protection systems of semiconductor power converters

Pedepar:

1. Incepranist npucBsiyeHa po3poblii cucTeM /1J1s 3a0e31eYeHHs TEIJIOBOTO 3aXUCTy HalliBIIPOBiIHUKOBUX
[IepeTBOPIOBAYIB €JIEKTPOEHEPTIi 3a paxyHOK CyMillleHOTO MOJIE/IIOBaHHS €JIEKTPOMAarHiTHUX Ta TEIJIOBUX NPOLECIB
B [IepeTBOPIOBaYax. B po6oTi npoBeeHo aHai3 Cy4aCHUX METOiB PO3PAXyHKY €JIeKTPOMATHiTHUX Ta TEIJIOBUX
MIPOLIECiB, aHAaJi3 MOZEJIel KJII0UOBUX Ta [TACUBHUX KOMIIOHEHTIB. [T0Ka3aHa OLiNbHICTb BUKOPUCTAHHS MOJeen
[IaCUBHUX Ta aKTUBHUX KOMIIOHEHTIB [1€PETBOPIOBAYIB NIAPaMETPHU SIKMX 3aJI€XKaTh Bifl TEMIIEpPATypU Ta
€JIEKTPUYHUX PEXMMIB pOOOTHU. 3allpONIOHOBAaHA CyMillleHa MOZEJIb 1711 PO3PaXyHKy €JIEKTPOTEIIOBUX NPOLECIB B
IIEpPETBOPIOBAYAX 3 BpaXyBaHHSM LIBUJIKOIJIMHHOCTI IIPOLECIB Ta PO3iJIEHHSIM Ha CUCTEMU PiBHSHD, IO ONUCYIOTh
IIBUJZKI Ta [OBIJIbHI TPOLE€CH. 3alPOIIOHOBAHi [IBi CUCTEMMU TEIIJIOBOTO 3aXUCTY, SIKi IPALIOIOTh 32 PaXyHOK
HOpMaUli3allii NepexifHuX eJIEKTPOMAarHiTHUX MPOLECIB B KOJIi IEPETBOPIOBAYA 3 BpaxyBaHHSIM TEMIIEPATYPU
KOMIIOHEHTIB Ta NI€Pe3aNyCKy MIJIaBHOTO MyCKY IIiCJIsl 3HATTS KOPOTKOTO 3aMUKAHHS 3 IPOTPAMHUM BPaXyBaHHSIM

TeMIIepaTypy KOMIIOHEHTIB.



2. The thesis is devoted to the development of thermal protection systems for semiconductor power converters
due to the combined analysis of electromagnetic and thermal processes in the converters. The analysis of modern
methods of electromagnetic and thermal processes calculation, hubs and passive components modeling is made.
The expediency of using models of passive and active elements of converters with thermal and electrical operating
modes dependences of parameters is shown. Combined model for electrothermal processes calculating,
considering the speed of processes and division of the system into systems of equations describing fast and slow
processes is proposed. Two thermal protection systems, which operate due to normalization of transient
electromagnetic processes in converters and restart of smooth start after short circuit mode, considering
temperature of components, are introduced.
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