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1. TligBuIeHHS eKCIUTyaTalifHUX [TI0Ka3HUKIB HAJIIPOBiHUKOBOrO 06MeKyBaya CTPyMy KOPOTKOTO 3aMUKaHHS

IHZYKTUBHOTO TUILY

2. Improving Operational Performance of Superconducting Fault Current Limiter of the Inductive Type

Pedepar:

1. O6'exT mocCiiKeHHs - €JIeKTPOMAarHiTHI IpoLLecy B HAANIPOBiIHOMY OOMEXyBadi CTPyMy KOPOTKOTO 3aMUKaHHS
iHOYKTUBHOrO TUIY. MeTa LOoCiIpKeHHs - po3p0o0Ka TEOPETUYHUX | CXEMHUX pillieHb /1J1s MifBUIleHHs [lapaMeTpiB
0OMe>XyBaya CTPyMY KOPOTKOI'O 3aMMKaHH$ 32 PaxyHOK BUKOPUCTAaHHS HAATIPOBiTHUX €JIEMEHTIB IPyroro
MOKOJIIHHS. MeTOoM NOCIIIPKEHHS: aHali3 PO3IIOiJy MAarHiTHOTO IIOTOKY 37iMICHIOBABCS 32 LOIIOMOTOI0 METOLY
CKiHYEHHUX €JIEeMEeHTIB; €eKBiBaJIeHTHA MarHiTHa IPOHUKHICTh BUCOKOTEMIIEPATYPHOI HATITPOBiIHOI OOMOTKHU
BM3HAYaJIaCs IIJIIXOM IHTETPYyBaHHS MArHiTHOTO OINOPY 3 YPaxXyBaHHSAM reOMETPii Ai/ITHOK POXOIKEHHS
MarHiTHOrO IOTOKY YMCEJIbBHUMM METOAaMU B OOYUCIIIOBAIbHOMY CEPELOBUIL; 1151 PO3POOKM MAaTEMATUYHO]
Mogei Ha 6a3i pilleHHs qudepeHLiHAX PiBHSIHb NEPEXiHOro NPOLECY B €IEKTPOMEPEXI IPY BUHUKHEHHI

KOPOTKOT'O 3aMUKaHHS BUKOPUCTOBYBAJIMCI METOAM TEOPIii €IEKTPUYHUX anlapaTiB. TeopeTnyHi i MpakTUy4Hi



Pe3yJbTaTU: PO3POOIEHO MATEMATHUYHI MOZEJII TePEXiHOro MPOLEeCy HAAIIPOBiIHUKOBOrO OOMEXYBada CTPyMY
iHAYKTUBHOTrO THUITY, Ki B CYKYTHOCTI J03BOJIMJIA IIPOBECTY MIOBHUI aHali3 CTPyMOOOMEKYBAJIbHUX XapaKTEPUCTUK
3 BU3HAYEHHSIM HEOOXiIHUX KPUTUYHMX NTapaMeTpiB. HaykoBa HOBM3HA: Blieplie po3p006JieHa KOHCTPYKTUBHA CXEMa
iHOYKTUBHOTIO BUCOKOTEMIIEPATYPHOTrO HAJIIPOBiIHOrO 06MEXYyBaya CTPyMy KOPOTKOTO 3aMUKaHHSI 3
HAZNPOBiIHUMU OOMOTKOIO i €KPaHOM 3 KPiIOT€HHUM OXOJIOJIKEHHSIM BCiel MarHiTHOI CUCTEMHU; Y,0CKOHAJIEHO
METOJIMKY PO3PaxXyHKy KOHCTPYKTMBHUX I1apaMeTpiB HAJIIPOBiIHUKOBOTO 0OMEKyBada CTPyMy KOPOTKOTO
3aMUMKaHHsI, MOOyI0BaHy Ha BPaxXyBaHHI Koe(illieHTy cliafly Hallpyru, KpUTUYHUX NTapaMeTPiB HaJIIPOBiIHOrO
€KpaHa i HaiMpPOBiJHOI 0OMOTKH; yIOCKOHAJIEHO METOJIMKY PO3PAXyHKY BiTHOCHOI €KBiBaJIEeHTHOI MarHiTHOI
IIPOHUKHOCTI HaJIIPOBIAHUKOBOI 0OMOTKHY, 110 BPaXOBY€ r€OMETPUYHI TapaMeTpU IPOBOAY Ta CIIOCib Horo
HaMOTYBaHHS, 110 J03BOJISIE CIIPOCTUTU PO3PAXyHOK MArHiTHOTO I10JIS1 B HOMiHAJIbHOMY PEXKUMI, i BUBHAYUTH
KoeillieHT casy Hanpyry; OTpuMasa Nojajbllinii PO3BUTOK MAaTEMAaTUYHA MOJIEJIb IEPEXiIHOro IpoLecy B
HAJTIPOBiIHUKOBUX OOMEXXyBayax CTPYMY iHIYKTUBHOTO TUILy [IPY BUHUKHEHHI CTPyMY KOPOTKOTO 3aMUKaHHS, 110
BpaxoBye BTpaTy HAANIPOBiAHMKOBOI a3y ekpaHy i 06MOTKU. CTyIiHb BIIPOBAIKEHHS: METOIUKYU PO3PAXYHKY
napameTpiB 06MeXyBaJa CTPyMy BIIPOBA/KeHi Ha mignpuemctsax TOB "PEMJI-TEXHIK" (M.JIbBiB), BAT "XM3"
"Csitsio maxraps" (M.XapkiB). PeaysnbTatu oTpuMaHi B AUcCepTaLiiiHiil po60Ti, BUKOPUCTaHi B HABYaJIbHOMY ITPOLIECi
kadenp: "Enextpuudi anapatu” i "Enextpuudi cranuii'. Cdhepa BUKOPUCTAHHS - €JIeKTPOeHepreTUyHa rajiysb, y

HayKOBO-JOCJiIHUX iHCTUTYyTaxX Ta B HABYaJIbHOMY IIPOLECI.

2. The object of study - the electromagnetic processes in the superconducting short-circuit current limiter of
inductive type. The purpose of research - to develop theoretical and scheme design to increase the short-circuit
current limiter settings by using of superconducting elements of the second generation. Methods: analysis of the
magnetic flux distribution was carried out using the finite element method; equivalent permeability of the high-
temperature superconducting coil was determined by integrating the magnetic resistance in view of the geometry
of the magnetic flux passing portions numerical methods in computing environment; to develop a mathematical
model based on the solution of differential equations of the transition process in the mains in the event of a short
circuit used methods of the theory of electrical machines. Theoretical and practical results: mathematical models
of transient inductive type superconducting current limiter, which together allow a full analysis of current-limiting
characteristics of the definition of the necessary critical parameters. Scientific novelty: for the first time developed
a structural scheme of an inductive high-temperature superconducting short-circuit current limiter with the
superconducting coil and the screen with a cryogenically cooled entire magnetic system; improved methodology
for calculating the design parameters of superconducting short circuit-current limiter, built on account of the
voltage drop coefficient, critical parameters of the superconducting screen and coil; improved method of
calculating the equivalent relative permeability of the superconducting magnetic coil, which takes into account
geometrical parameters of the wire and the winding method thereof, which simplifies the calculation of the
magnetic field in the nominal mode, and to determine the ratio of the voltage drop; has been further developed
mathematical model of the transition process in the superconducting current limiter inductive type in the event of
a short-circuit current, which takes into account the loss of the superconducting phase of the winding and screen.
Degree of implementation: methods of calculation parameters current limiter implemented in enterprises Ltd
"RAIL-TECHNIC" (Lviv), PISC "Kharkiv Machine Building Plant "SVET SHAKHTYORA" (Kharkiv). The results obtained
in the dissertation used in the educational process of the department "Electric vehicles" and "Electric stations".
Scope of use - electricity industry, in research institutions and in the educational process.
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