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2. Interdependent transients in circuits of electric discharge installations with controlled semiconductor switches.

Pedepar:

1. O6’eKT mocmimkeHb € Po3psiHi Kojla pOpMyBadiB PO3PSIAHUX CTPYMiB KEpOBaHOI TPUBAJIOCTI Y TEXHOJIOTTYHOMY
HaBaHTaXXEHHI, SIKi BUKOPUCTOBYIOTh Cy4aCHi KEpOBaHi HAMiBIPOBiAHMKOBI KOMyTaTOPH [JIs1 PETYJIIOBAaHHS
IapaMeTpiB CTPyMiB 3 yacoM. MeTa po60TU: PO3BUTOK TE€OPii B3a€MO3aJIEXKHUX NIEPEXiAHUX IIPOLIECIB MiJBUIIEHHS i
CIAaJJaHHS CTPYMY B KOJIi HABAHTKEHHSI €JIEKTPO-PO3PSIAHUX YCTAHOBOK 3 KEPOBAaHMMH HAIliBIIPOBiIHUKOBUMU
KOMYTaTOpPaMH IIJISIXOM YIIOCKOHAJIEHHSI METO/IiB PO3PAaXyHKY i PETYJIIOBaHHS TAKUX IIPOLECIB 3 ypaxyBaHHSIM
3MiHEHHs CTPYKTYPHU KOJIa Ta JUHAMIYHUX [IapaMeTPiB PO3PSAHOIO CTPYMY. MeTOIM AOCTIIKEHHS IPYHTYIOTLCS Ha
(PyHIAMEHTAJIbHUX MOJIOKEHHSIX TEOPETUYHOI €JIEKTPOTEXHIKY, Teopii NepexifHuX NPOLECiB Y JiHINHAX
€JIEKTPUYHUX KOJIaX, MAaTeMAaTUKHU, MOJIE€JIIOBAaHHS. Pe3ysbTaTy, OTPMMaHI 3 BUKOPHUCTAHHSIM aHAITUYHUX METOLIB

Ta KOMII'IOTEPHOTO MOJIeJII0BaHHS, MiATBEP/KEHI IX OPIBHSAHHM i 361KHICTIO 3 pe3ysibTaTaMy, OTPUMaHUMU i



yac (i3UYHUX eKCIIepUMEHTIB. TeOpeTHUYHi Ta IPAKTUYHI pe3yJIbTaTy i HOBM3HA: BUPILIEHO BAKJIMBE HAYKOBE
3aBJAHHS PO3BUTKY TEOPil B3a€EMO3JIEXKHUX MEPEXiTHNUX IPOLECIB 3MiHEHHS CTPYMY B KOJIi HABaHTaKE€HHS
€JIEKTPOPO3PAAHUX YCTAaHOBOK 3 KEPOBAaHMMU HAIIiBIIPOBIIHUKOBAMY KOMYTAaTOPaMU i HAKONNYyBaJIbHUMU
KOHJIEHCAaTOPaMHU LIJIIXOM yIOCKOHAJIEHHSI METO/IiB PO3PaxyHKy Ta PEryJIOBaHHS TaKUX IIPOLECIB 3 ypaxyBaHHIM
IIBAJKKX 3MiHEHb CTPYKTYPH KOJIa HABAHTKEHHS Ta JUHAMIYHUX [IapaMeTPiB PO3PSIHOrO CTpyMy. BusiBsieHoO Ta
HigTBEPIKEHO 3aKOHOMIPHOCTI MiJJBUIEHHS JUHAMIYHUX XapaKTEPUCTUK €JIEKTPOPO3PSAIHUX YCTAHOBOK IIPU
O/IHOYaCHOMY 3MEHIII€HH] JOOPOTHOCTI K0JIa PO3pPsily HAKOIIMYyBaJIbHOI'O KOHJIEHCATOpa Ta IPUMYCOBOMY
0OMEXXEeHHI TPUBAJIOCTi HAPOCTAaHHS CTPYMy MOro po3pszny. PO3BUHYTO METOH, aHAi3y B3a€MO3aIeXKHUX
MepeXigHUX NPOLECIB Y KOJIaX 3MiHHOI CTPYKTYPH €JIEKTPOPO3PSIHUX YCTAHOBOK B YaCTUHI OTPUMAaHHS Ta PillleHHS
Pi3HULEBUX PiBHAHD JIJIS1 UUKJIIYHUX [IPOLIECIB HAPOCTAHHS i ClIalaHHY CTPYMY B HaBaHTaXEHHI, 10T0 MOJEJIIOBAHHI
€KBiBaJICHTHMM aKTMBHKM OIIOPOM i BU3HA4YEHHI Ta PEryJ0BaHHI IPaHWYHUX i YaCOBUX iHTE€PBaJIiB BiIIIOBITHO [0
3a[AHUX IMHAMIYHMX XapaKTEPUCTHUK IMIIyJIbCHUX CTPYMIB Y HABaHTaKEHHI. YOCKOHAJIIEHO METOJ, IiIBUILEHHS
IAHAMIYHUX XapAKTEPUCTUK PO3PSIHOTO CTPYMY Y HABAaHTKEHHI €JIEKTPOPO3PAIHUX YCTAHOBOK BBEJIEHHSM B ixHi
PO3psLHi Kojla KEpOBAHMX HalliBIIPOBIIHMKOBAX KOMYTATOPIB CTPYMY Ta peasizalielo aJrOpUTMiB y3roJIKeHOro
3MiHEHHS CTPYKTYPU LUX KiJl i 4ac CIaJlaHHs CTPYMYy Y HAaBaHTKEHHI Ta NPY MiAKIIOYEHH] 40 HUX 3apsIoKEHUX
HAKOINYyBaJIbHUX KOHIeHcaTopiB. [IpefMeT i CTymiHb BIIpOBaIpyKeHHS: IPaKTUYHi pe3ysIbTaTu poboTu
BIIPOBAJIKEHO B [HCTUTYTI enekTpoauHamiku Ta Inctutyti rasy HAH Ykpainy, IHCTUTYTi pO3BUTKY TEPUTOPiaIbHUX
rpomay, Ykpainmy, 3asogi "TliBgeHka6esnp" (M. XapKiB), a TAKOXX y HaBYaJIbHOMY IIpoLeci Kadpenpu TEOPEeTUYHO]
enexrporexHiku HTYY "KuiBcbkuii nositexHiuHuit iHcTUTYT iMeHi Iropst Cikopebkoro”. E(eKTUBHICTb
BIIPOBAJI)KEHHS: OTPUMAaHi TEOPETUYHI Ta IIPAKTUYHI Pe3YyJIbTaTU JO3BOJINJIU OTPUMYBATU B TEXHOJIOTIYHOMY
HABaHTaXEHHI €JIEKTPOPO3PSIIHMX YCTAHOBOK iMIYJIbCHi CTPYMM KEPOBAHOI TPUBAJIOCTI 3 MiABUIEHUMU
IVHAMiYHUMU XapakTepuctukamu. Cpepa BUKOPUCTAHHS: NIO1aJIblIe BUKOPUCTAHHS HAYKOBUX i IPAKTUYHUX
PEe3yJIbTATIB MO0 PETYJIIOBAHHS iMITYJILCHOI NOTY>KHOCTI Ta IBUIKOCTI HAPDOCTAHHS CTPYMIB PO3pSAy
HaKOIIMYyBaJIbLHUX KOHIEHCATOPIB y KOJIaX 3 HaIliBIIPOBIIHMKOBUMY KOMYTaTOPaMU 1 HEJIIHINHMM HaBaHTa)KEHHSAM
IOLiNBHO 37ificHIoBaTy B iHCcTUTYyTax HAH YKpainu (es1eKTpogrHaMiKy, €J1IeKTPO3BapIOBaHHS, METaNI0(Pi3UKY,
iMITyJIbCHUX NIPOLIECIB i TEXHOJIOTIN), a TAKOX y HaBYa/IbHUX Npouecax y HTYY "KuiBcbknii MOJITEXHIYHNAN iHCTUTYT

im. Iropst Cikopcpkoro” Ta y HanjioHanbHOMY yHiBepcuTeTi Kopabsie6ynyBaHHs iM. anM. Makaposa (M. Mukosiais).

2. . The object of research is the discharge circuits of the formers of discharge currents of controlled duration in
the technological load, which use modern controlled semiconductor switches to regulate the parameters of
currents over time. Purpose of the work: development of the theory of interconnected transient processes of
current increase and current drop in the load circuit of electric discharge installations with controlled
semiconductor switches by improving methods for calculating and regulating such processes, taking into account
changes in the circuit structure and dynamic parameters of the discharge current. Research methods are based on
the fundamental principles of theoretical electrical engineering, the theory of transients in linear electrical
circuits, mathematics, modeling. The results obtained using analytical methods and computer modeling are
confirmed by their comparison and convergence with the results obtained during physical experiments.
Theoretical and practical results and novelty: an important scientific task of the development of the theory of
interdependent transient processes of current changes in the load circuit of electric discharge installations with
controlled semiconductor switches and reservoir capacitors has been solved by improving the methods for
calculating and regulating such processes, taking into account the rapid changes in the structure of the load
circuit and the dynamic parameters of the discharge current. The regularities of an increase in the dynamic
characteristics of electric discharge installations with a simultaneous decrease in the quality factor of the
discharge circuit of a reservoir capacitor and a forced limitation of the rise time of its discharge current are
revealed and confirmed. It is developed a method for the analysis of interconnected transient processes in the
circuits of the variable structure of electric discharge installations in terms of obtaining and solving difference
equations for the cyclic processes of current rise and current drop in the load, its modeling with an equivalent
active resistance and the determination and regulation of limit and time intervals in accordance with the specified
dynamic characteristics of pulse currents in the load. The method for increasing the dynamic characteristics of the



discharge current in the load of electric discharge installations has been improved by introducing controlled
semiconductor current switches into their discharge circuits and implementing the algorithms for coordinated
changes in the structure of these circuits during the current drop in the load and when charged reservoir
capacitors are connected to them. Subject and degree of implementation: practical results of the work have been
implemented at the Institute of Electrodynamics and the Institute of Gas of the National Academy of Sciences of
Ukraine, the Institute for the Development of Territorial Communities of Ukraine, the Yuzhcable Works PJSC
(Kharkov), as well as in the educational process of the Department of Theoretical Electrical Engineering of NTUU
"Igor Sikorsky Kyiv Polytechnic Institute". Implementation efficiency: the obtained theoretical and practical results
made it possible to obtain pulsed currents of controlled duration with increased dynamic characteristics in the
technological load of electric discharge installations. Scope of use: further use of scientific and practical results on
the regulation of pulse power and the rate of rise of discharge currents of storage capacitors in circuits with
semiconductor switches and nonlinear load is advisable to be carried out at the Institutes of the National Academy
of Sciences of Ukraine (Institute of Electrodynamics, E.O. Paton Electric Welding Institute, G. V. Kurdyumov
Institute for Metal Physics, Institute of pulse processes and technologies), as well as in educational processes in
NTUU "Igor Sikorsky Kyiv Polytechnic Institute" and at the National University of Shipbuilding named after adm.
Makarov (Mykolaiv).
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