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Moga guceprariii:
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Tema guceprauii:
1. YmockoHasleHHSs] BUCOKOBOJIbTHUX iIMITyJIbCHUX TPaHC(OPMATOPIB 3 HAMiBIPOBIZHUKOBUMU KOMYTaTOPaMU IJIst

eJIeKTpOTeXHOJIOFi‘-IHI/IX YCTaHOBOK

2. Improvement of High Voltage Pulse Transformers with Semiconductor Switches for Electrotechnological Plants

Pedepar:

1. O6'eKT mocCiIKEHHs - €JIEKTPOMAarHiTHI IPOLLecH B iMITy/IbCHUX F€HePaTOpax BUCOKOI HAPYTH i BEJIMKUX
CTPYMIiB [IJ1S1 TEXHOJIOTIYHUX €JIEKTPOYCTaHOBOK. MeTa NOCIIII)KEHHS - YOOCKOHAJIEHHS iMITyJIbCHUX
TpaHCPOPMAaTOPiB 3 HANiBIPOBIJHUKOBUMU KOMYTATOPIB /1J151 OTPMMAaHHS MaKCHMaJIbHUX I10 aMILITY/li HAIIPyTH i
CTpyMiB. MeTony JOCIiIKEHHS - METOAU TEOPIi €JIEKTPUYHUX KiJl, OpUTiHAJIBbHI Ta TPAAULINAHI METOIM BUMIPIB. a
TaKOX CTaTUCTUYHOI 0OpOOKU pe3ysbTaTiB. TeOpeTHydHi Ta IPaKTUYHi pe3yJIbTaTh: CTBOPEHO iMITyJIbCHI
TpaHCHOPMATOPU 3 HU3bKOIO iHIYKTUBHICTIO PO3CiI0BaHHS Hanpyrow Ao 1 MB; 3anporoHoBaHa cxema 3 IBOMa
iMnysbcHUMU TpaHCHOPMATOPAMHU JI03BOJIMJIA CTBOPUTY KOMITAKTHE iMITyJIbCHE JI)KE€PEJIO HAIIPYTU 3 4aCOM
HapocTaHHs iMnysbciB 250 He Ha emHocTi 1 HO i Hanpyroo 1o 1 MB; BUTOTOBIEHO KOMIIAKTHUI BUCOKOBOJIBTHUI

iMITyJIbCHUI reHepaTop Ha OCHOBI iMITyJIbCHOrO TpaHc(OpMaTopa 3 HaIlliBIPOBiTHUKOBUMU KOMYTaTOPaMU 3



4aCTOTOIO CJligyBaHHS imMmysibciB 1o 50 000 imMnl/c; HaaHO peKoMeH allii 3 MTUTaHb €JIeKTPOMAarHiTHOI CyMiCHOCTI
KEePOBAaHUX HaIiBIPOBITHUKOBUX KOMYTAaTOPIB €/IeKTPOTEXHOJIOITYHMX YCTAHOBOK B YMOBaX CUJIbHUX
€JIEKTPOMarHiTHUX 3aBaj,. HaykoBa HOBU3HA: BIIepIIE €KCIIEPUMEHTANbHO BUBHAYEHO YaC HAPOCTAaHHS iMIyJIbCiB
Hanpyr meHue 100 He Ha emHicTi 0,5 HO 3 Hanpyroto g0 1 MB Bif iMnynbcHOrO TpaHchOpPMaTOpa Ha CTATIEBOMY
XPeCTONOi6HOMY MarHiTONpoBO/Ii; YLOCKOHAJIEHO MAarHiTONpPOBi B iMITyJIbCHOMY TPaHC(HOPMATOPI, 110 103BOJIUIIO
3MEHUIUTY iHOYKTUBHICTb PO3CiIOBaHHS IIPUOJIN3HO B 3 pa3y 3a paxyHOK BUKOHAHHS OTO XPEeCTONOiOHUM Ta
PO3HECEHOr0 pO3TalllyBaHHSI OOMOTOK i pallioHaJIbHOTO PO3MO/ily MarHiTHOrO IIOTOKY; €KCIIepUMEHTaIbHO
II0KA3aHO, 10 He iCHye NPUHLMUIIOBUX OOMEXEHb M0 aMILIiTy i Hanpyru U Ha BUBOJIAX BUCOKOBOJIbTHOI OOMOTKU
iMITyJIbCHOTO TPaHC(OPMATOPY 3 EMHICHUM HABaHTAKEHHSIM, SIKILO [I’KEpPEeJIOM eHeprii € iHIyKTUBHICTb
HaMarHivyBaHHS 3 aMIUITy[O0I0 CTPYMY B Hili; BIIepLIe 3alIPOIIOHOBAHA i peasi3oBaHa peKyIepallid eHeprii 3a
IOTIOMOTOI0 HaliBIPOBiIHUKOBUX KJIIOUiB i palliOHaJIbHOTO MiI00PYy MOMEHTIB 4aCy BMUKAHHS Ta BUMUKAHHS [IUX
KJIIOUiB; 3a[IPOIIOHOBAHO i peasi3oBaHO pesKMMU pPOOOTU BUCOKOBOJIBTHUX F€HEPATOPIiB HAa OCHOBI iMITyJIbCHOTO
TpaHcopmaTopa 3 HaliBIPOBIIHUKOBUMU KJII0UYaMU K PO3MUKAJIbHUX KOMYTaTOPIB, 110 3a6€31e4yI0Th
BiZICYyTHICTb KOPOTKMX CIUIECKIB 3 HEIIPUIIYCTHMO BUCOKOIO aMILIITYyIOI0 HA HaIliBIIPOBIIHMKOBOMY KJII0Yi [TPX M1OTO
po3MuKaHHi. CTyIiHb YIIPOBAKEHHS: PE3YyJIbTaTH JOCHiIKeHb BlIpoBajkeHi B HATIKI "Moanisa" HTY "XITN", na TTAT
"SIcuHOBCKUI KOKCOXiMiuHUMI1 3aBof", B HaByajgpHOMY Npoteci HTY "XITN" Cdepa BUKOpUCTAaHHS: Ha MiIIPUEMCTBAX
KOKCOXIMIYHOI Ta XiMiYHOI rasysi, OUMIeHHi ra30BUX BUKU/IB, B HAYKOBO-JOCJIiTHUX IHCTUTYTaX Ta HABYAJILHOMY
IIpoLeCi.

2. The subject of the investigation is electromagnetic processes in pulsed generators of high voltage and great
currents for technological electrical plants. The objective of the investigation is improvement of pulsed
transformers with semiconductor switches to produce maximal amplitudes of voltage and currents. The methods
of investigation are methods of electric circuits, original and traditional methods of measuring and statistic
processing of the results. The theoretical and practical results: pulsed transformers with low leakage inductance
and voltage up to 1 MV were created; the proposed circuit design with two pulsed transformers enabled to create
compact pulsed voltage source with pulse rise time 250 ns on capacitance of 1 nF and voltage up to 1 MV; the
compact high-voltage pulsed generator on the basis of pulsed transformer with semiconductor switches with
pulse repetition frequency up to 50 000 p/s was made; recommendations on questions of electromagnetic
compatibility of controlled semiconductor switches of electrotechnological plants in conditions of strong
electromagnetic interference were given. Scientific novelty: voltage pulse rise time less 100 ns at capacitance 0.5
nF with voltage up to 1 MV from pulsed transformer on steel crosswise magnetic core was firstly experimentally
obtained; magnetic core in pulsed transformer was improved which enabled to reduce leakage inductance to one-
third by making it crosswise and separated disposition of windings, and rational distribution of magnetic flux;it was
experimentally shown that there no fundamental limitations on voltage amplitude U at terminals of high-voltage
winding of pulsed transformer with capacitive load if energy source is magnetization inductance with current
amplitude in it; energy recuperation with help of semiconductor switches and rational selection of time moments
of switching on and off these switches was firstly proposed and realized; operation modes of high-voltage
generators on the basis of pulsed transformer with semiconductor switches as breaking switches that afford
absence of short surges with inadmissibly high amplitude at semiconductor switch during its breaking were
proposed and realized. The degree of introduction: the results of the investigation were intrduced in RDI "Molniya"
STU "KPI", at PAT "Yasinovsk coke- chemical plant”, in teaching process of STU "KPI". Field of application: at
enterprises of coke and chemical industry, purification of gas emissions, in scientific and research institutes and in
teaching process.
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