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1. BusHaueHHs 3aXMCHUX BJIACTUBOCTEN METaleBUX €KPaHiB TEXHIUHUX 3aCO0IB BiJl BIJIMBY CUJIbHUX €JIEKTPUYHUX

I10J1iB

2. Determining Protective Properties of Metal Screens of Technical Facilities under the Impact of Strong Electric
Fields

Pedepar:

1. O6'eKT mOCIiIKEHHS - eJIeKTPOMAarHiTHe eKpaHyBaHHS TEXHIYHUX 32CO0iB Bifi BIIJIMBY CUJIBHUX €JIEKTPUYHUX
I10J1iB i IOTY>XKHUX €JIEKTPOMAarHiTHUX 3aBajl; MeTa AOCJiI)KEHHs - po3p0o06Ka CI1oco0y ONepaTUBHOIO KOHTPOJIIO
CTabiNbHOCTI 3aXUCHUX BIACTUBOCTEN METAJIEBUX €KPAHiB TEXHIYHUX 3aC00iB Bif BIIJIMBY CUJIbHUX €JIEKTPUYHUX
TOJIiB i MOTYKHUX €JIEKTPOMArHiTHUX 3aBajl; METOIU OCJIITIKEHHS Ta anapaTypa - METOJI, KiHLIEBUX €JIEMEHTIB,
MeTo, Gi3MYHOr0 MOAEIOBaHHS, 30KPEMA METOYM FreHepyBaHHS iMITYJIbCHUX €J1eKTPOMAarHiTHUX I10JIiB Ta
BMMipIOBAaHHS HANIPY>KEHOCTI €JIEKTPUYHOTO i MarHiTHOTO IOJIiB, 10 IPOHMKAIOTh BCEPEIVHY €KpaHa,
BUCOKOBOJIbTHUI1 BUITPOOYBasibHUM cTeH T, "BBC-1,2"; TeopeTUyHi Ta NpaKTU4Hi pe3yIbTaTh - PO3POOIEHO

ribpuHM METOJ, MOZIEJIIOBaHHS Ta BiJIIOBiIHI KOMII'IOTEPHI Iporpamy, 10 03BOJISIIOTh PO3Pax0OBYBaTH



TPUBUMIPHY CTPYKTYPY IMIIyJIbCHUX €JIEKTPUYHOIO Ta MATrHITHOIO IOJIiB B IOPOKHMHI TAKUX €KPaHiB,
3aIMPOMOHOBAHO BIOCKOHAJIEHHS CTAHIAPTHOI METOIMKY BU3HAYEHHS CTINKOCTi 60PTOBOTO 00JIafHAHHS JIiTAIbHUX
araparis 10 BIUJIMBY €JI€KTPOMArHiTHUX I10JIiB BUCOKOI IHTEHCUBHOCTI 3rifHO BUMoram craHgapry KT-DO160D
(po3pain 20), 3anpoNoOHOBAaHO HOBUH CIIOCI6 ONEPATUBHOTO KOHTPOJIIO CTabiIbHOCTI 3aXMCHUX BJIACTUBOCTEN
METaJIEBUX €KPaHIB 33 €JIEKTPUYHMM IOJIEM Ha PE30HAHCHUX YaCTOTaX KOPITyCa, Ta HAJAHO PEKOMEHIallii oI0
IIPaKTUYHOI peasizalii crnocoby; HayKoBa HOBM3HA OTPUMAHUX Pe3yJbTaTiB - yIIOCKOHATEHO MaTeMaTUYHy MOZEJb
IIPOLIECY ITPOHUKHEHHSI €JIEKTPOMArHiTHUX I0J1iB Y KBa3iCTalliOHApHOMY Ha0JIMKEHHI B IOPO>XKHUHY peabHUX
CTPYKTYPHO-HEOJHOPIITHUX METAJIEBUX €KPaHiB KiHLIEBUX PO3MIpiB, BIlepllle BUKOHAHO PO3PAaXyHOK TPUBUMIPHOI
CTPYKTYPH €JIEKTPUYHOTO i MarHiTHOTO MOJIiB B IOPOKHMHI CTPYKTYPHO-HEOJAHOPIIHOTO KOpIIyca-eKpaHa 3a
IIPOTiKaHHS KPi3b MOT0 CTIHKM CTPYMY OJINCKABKY, BIEPILIE AOBEAEHO NOLiNbHICTb BUKOPUCTAHHS €JIeKTPUYHOIO
I10JIS1 3 YaCTOTOIO, 10 JOPiBHIOE PE30HAHCHIN YaCTOTI METa/IEBOrO €KpaHa TeXHIYHOTo 3ac00y, B IKOCTI iHAMKATOpa
Ierpanauii raqpbBaHiYHUX KOHTAKTIB MK 1Or0 KOHCTPYKTUBHUMU €JIEMEHTaMU, a TAKOXK MiX OIJIITKaMu KabestiB Ta
KOPITyCOM; CTYIIiHb BIIPDOBA/I)KEHHS - PE3YyJIbTaTU BUKOPUCTAaHO Npu BUKoHaHHI H/IP MOH Vkpainuy, a Takox
BIIPOBAJKEHO Ha NPoBigHUX nianpuemcrsax Ykpainu: [I1 "Kb "[liBnenHe" (M. JHinponeTposchK), [IpAT
"ABiakoHTpoJb" (M. XapkiB), HIATIKI "Mosnis" (M. XapkiB); cdepa BUKOPUCTAHHS - IPU PO3POOLi HOBUX Ta
€KCIIIyaTalii iCHyl0uMX MeTaJIeBUX KOPIYCiB-€KPaHiB B Tajly34X TEXHIKM 3 BUCOKUMU BUMOTaMU [0 3aXUCTY
pazioeseKTpPOHHOTro 06JIaJHAHHS Bif BIUVIMBY 30BHILIHIX IIOTY)KHUX €JIEKTPOMAarHiTHUX I0JIiB, Y TOMY YUCJIi Ha
o6'exrax JII1 "HauionanbHa aTOMHa eHeproreHepyooua Kkomnatist "EHeproarom”, aBialjiiiHill Ta KOCMIYHUX rauayssx, a
TakoxX Ha Takux nignpuemcrsax: JI1 "Auronos", [II1 "Kb "IliBgenne”, HATIKI "Momnnig" HTY "XIII".

2. Object of the study - electromagnetic shielding of technical equipment against the impact of strong electric
fields and powerful electromagnetic disturbances; the aim of the study - design of the method of rapid monitoring
of stability of protective properties of metallic screens of technical equipment against the impact of strong electric
fields and powerful electromagnetic disturbances; applied methods and devices - Finite Element Method, method
of physical modeling, namely the methods of generating pulsed electromagnetic fields and irradiating of electric
and magnetic field strength, which penetrate inside the screen, high-voltage test facility "BBC-1,2"; theoretical and
practical results -a newly designed hybrid method based on the model, together with corresponding software,
allows computation of 3D structure of pulsed electric and magnetic fields in the cavities of such screens, the
degradation of protective properties of structurally irregular screens for resonant mode is studied experimentally,
an enhancement of standard method for avionics HIRF immunity test according to the KT-DO160D standard
(section 20) is proposed, the thesis presents a new online control method, designed for stability evaluation of
metallic screens protective properties with the help of electric fields on resonant frequencies of the screens, the
guidelines for its implementation are given; scientific novelty - an improved mathematical model describing the
process of quasi-stationary electromagnetic fields penetration inside structurally inhomogeneous metallic screens
of finite size is proposed, for the first time the three-dimensional structure of electric and magnetic fields is
computed for the inner volume of the cavity of a structurally inhomogeneous screen, directly stroked by lightning,
it has been proven for the first time, that electric field with the frequency, equal to an eigenfrequency of the
metallic screen is the most sensitive indicator of degradation of galvanic contacts between structural elements of
metallic screens, as well as between cable braiding and shielding enclosure of the technical equipment; level of
implementation - the results of the dissertation study were applied in the research projects ordered by the
Ministry of Education and Science of Ukraine and implemented on the leading enterprises of Ukraine: National
enterprise "Design Office "Pivdenne” (Dnipropetrovsk), Private Joint Stock Company (PJSC) "Aviacontrol” (Kharkiv),
Research and Design Institute "Molnia" (Kharkiv); area of application - during the design of new as well as
exploitation of existing metallic screening enclosures in the areas of technology, where high demands for the
protection of radioelectronic equipment against external powerful electromagnetic fields are posed, namely at the
objects of SE "National nuclear energy generating company "Energoatom", aviation and space areas, as well as at
the enterprises: SE "Antonov", SE "DO "Pivdenne", R&D Institute "Molniya" NTU "KhPI".
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