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2. Determining and preventing of fault modes in variable-frequency asynchronous electric drives

Pedepar:

1. lucepTaris npucBsYeHa IOCAITKEeHHIO eJIeKTPOMAarHiTHUX IIPO1ieciB, NTUTaHHAM ifeHTudikallii i1 aBTOMaTUYHOTO
KepyBaHHS IIPU aBapiliHUX peXXUuMax B aCUHXPOHHOMY esiekTpornpusofi (EIT) Ha 0CHOBi aBTOHOMHOTO iHBEpPTOpa
Hanpyru (AIH) i3 mupotHo-iMnysbcHo0 Monyssieto (IIIM). 11 BUKOHaHHS IOCTIiIKeHb €J1eKTPOMarHiTHUX
npolieciB npu aBapiliHux pexxumax acuHxpoHHoro EIT 3 ATH-IIIIM po3po6sieHi opieHTOBaHi Ha 1ie MaTeMaTUYHU
onuc i imitanifina Mogensb 3a3HadeHoro Ell, SKuMU BpaxOBYIOThCSI AUCKPETHI BJACTUBOCTI i HECUHYCOifHa popMma
BUXi/IHOI Hanpyru (CTpyMy) iHBepTOPa, HEeJiHINHICTh KPUMBOi HAMArHiuyBaHHs ABATyHA. MeTOZaMy ONIEPaTOPHOTO
300pa’KEeHHSI, y3araJlbHeHUX BEKTOPiB, €KBiBaJIEGHTHUX JPKEPeJl pO3Pax0oBaHi eJIeKTPOMarHiTHi Ipoluecu B
acuHxpoHHomy EII 3 AIH-IIM ripu aBapiiHMX pe’KrMax: BHYTPILIHBOTO KOPOTKOTO 3aMUKaHHS B IHBEPTOPI,
IIpOBaJjiax i BilHOBJIEHHI HaNIpyru Mepexi xkusyieHHs EIl, HenoBHOa3HUX peXXUMiB iHBEPTOPA, BUKIMKAHUX

3HMKHEHHSIM OJHOTO 44 JIeKiJIbKOX KEPYIOYMX iMITyJIbCiB HA IOTO CUJIOBUX KiII04ax. Ha OCHOBI IpoBeeHOro aHali3y



LMX €JIEKTPOMAaTrHITHUX NPOLLECIBOTPUMAaHI aHaJIITUYHI 3aJ1€3KHOCTI [J15 iHKEHEPHOTO PO3PaxyHKy, 3allPOIIOHOBAHI
edeKTuBHi criocobu ineHTudikaii Ta aBTOMaTUYHOro KepyBaHHS acUHXPOHHUM EIT 3 AIH-IIIIM nipu aBapifiHux

pekumax, 110 3ano6iraloTh BUXOMY 3 JIaZly CUJIOBUX €JIEMEHTIB €JIEKTPOIIPUBOJA [IpY eKCIulyaTallii.

2. The dissertation is devoted to research of electromagnetic processes, problems of identification and automatic
control in emergency operation for the asynchronous electric drive on the basis of the voltage source inverter
(VSI) with pulse-width modulation (PWM). For performance of researches of electromagnetic processes at
emergency operation asynchronous electric drive with VSI-PWM mathematical description and simulation model
of electric drive are developed, by which discrete properties and nonsinusoidal wave form of output voltages
(currents) of the inverter, nonlinearity of a curve of magnetization of the motor are considered. With operational
image, generalized vectors, equivalent sources techniques electromagnetic processes in asynchronous electric
drive with VSI-PWM are calculated at fault modes: internal short-circuit in the inverter, a failure and restoration of
grid voltage, open-phase modes of the inverter caused by disappearance of one or several control pulses from
power switches. Based onthe analysis of these electromagnetic processes analytical dependences for their
engineering calculation are received, algorithms of identification of approach of fault mode and effective
algorithms of automatic control asynchronous electric drive with VSI-PWM are offered at the fault modes,
preventing failures of power switches of the electric drive in operation.
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