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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 45.35.01

Tema guceprauii:
1. liarHocTuka nosimepHoi i3o1ii B mpo1ieci cTapiHHs KabesiB mif Iielo CUIbHOTO eJIEKTPUYHOTO OIS 32

TPUOOEIEKTPUYHUM [IOTEHLIIaJIOM

2. Diagnosis Polymeric Insulation in Aging Cables under Strong Field for Triboelectric Potential

Pedepar:

1. O6'eKT mOCHimKEHHS - IPOLeC CTapiHHSA KabeJIiB Mif, Ii€l0 CUIIbHOTO €JIEKT-PUYHOTO M0JIs, MiJIBULEHO]
TeMIIepaTypH, pajialii, BOJIOTY, 0 IPU3BOAUTL 10 3Mi-HU IOBEPXHEBUX BJIACTUBOCTEN MOJIMEPHOI i30Jis1il. MeTa
IOCJiIKEeHHS [10JIsIrae y po3pooli Ta OOIPYHTYBaHHI CUCTEMH [iarHOCTUKY 33 TPUOOEJIEKTPUYHUM [IOTEHIIiaIOM
17151 BUSIBJIEHHSI 3MiHU [TOBEPXHEBUX BJIACTUBOCTEN IOJIIMEPHOI 13015111 B IpoLeci cTapiHHS KabesiB mif, gieto
CUJIBHOTO €JIEKTPUYHOTO 110714, MiABUIIEHOI TEMIIEPATYPH Ta i0HI3yI0OUOTO BUIIPOMiHIOBaHHS. MeTOIM NOCIiIKEHHS:
iHTerpaspHi piBHsHHS Openrosbma Nepuoro i Apyroro pony, iHTerpajbHe nepeTsopeHHs Qyp'e, iHTerpabHi
(yHKIiI po3noziny, CTaTUCTUYHUI aHali3 pe3yJIbTaTiB BUMipIOBaHb, KOPEJISILIMHUI aHaJli3 YaCOBUX 3aJIEXKHOCTEH,
MaremMaTu4Ha 06pobKa 4YacOBUX psAiB MIIAXoM (isnbTpaliii 32 JOIIOMOro0 HepeKypPCHUBHOTIO JIiHINHOTO 1dPOBOro

dinpTpy. TeopeTnyHi Ta IpakTUYHI pe3yabTaTy: BUBHAYEHO PO3MNOiJ T'YCTHHY [TIOBEPXHEBOTO 3apsiy Ta NaiHHs



HaIIpyTU 110 JOBXWHI CUMETPUYHMX i30JIbOBaHUX IIPOBIAHMKIB [IPY HASIBHOCTI Mi’K HUMU TIOBITPSHOTO 3a30PY Ta
TOHKOTO Z1e(peKTHOrO apy Ha IIOBEPXHi I10J1iMepHOi i301411ii HA OCHOBi OTPMMAaHOI'0 aHAJIITUYHOTO PillleHHS.
HaykoBa HOBM3Ha: 3aITPOIIOHOBAHA 3 OOIPYHTYBAHHSM Ta TEXHIYHUM 3a6€3[1€YEHHAM CUCTEMA JAiarHOCTUKHU
[IOBEPXHEBUX BJIIACTUBOCTEN TOJIIMEPHOI 130J1511ii 32 TPMOOEIEKTPUYHMM MIOTEHIIAJIOM, SIKUAM MOB'SI3aHO 3
HAKONMYEHHSIM TPUO03apsiiiB B IPOLIEC] CTapiHHS CUJIOBUX, KOHTPOJIbHUX Ta iHPOpMaLiliHuX KabeJiB mif gieto
CUJIBHOTO €JIEKTPUYHOTO I10J14, TEMIIEPATypy Ta pagiauii. CTyIiHb BIIPOBAIP)KEHHS: PE3yJIbTaTH AUCEPTALiHOI
po6OTH 3HAMIIIN BIPOBA/I>)KEHHSI IPY BUKOHAHHI JiarHOCTUYHUX 00CTeXXeHb KabesliB AEC B paMKkax
TOCIJIOTOBIPHUX Te€M 3 [HKeHepHO-TeXHIYHUM LieHTpoM "KOPO" Ta B HaBYasbHOMY IpoLneci Kadpenpu
€JIEKTPOI30JIALiNHOI Ta KabesbHOI TexHiKK HalioHalpHOTO TeXHIYHOT0 yHiBep-cuTeTy "XapKiBChbKUI MO TeXHIYHUN
iHCTUTYT" NIpy NiAroToBLi 6aKasaBpiB Ta MaricTpis 3a cneuianbHicTio 050701 - TexHika Ta eseKTpodi3uKa BUCOKUX

Hanpyr. Cdepa BUKOPUCTAHHS: €JIEKTPOEHEPreTUYHA Taly3b.

2. The object of research - cable aging under the action of strong electric fields, high temperature, radiation,
moisture, which leads to a change in the surface properties of polymeric insulation. The purpose of the study is to
develop and substantiate the diagnostic system to detect changes in the surface properties of the polymeric
insulation of cables in the process of aging under the influence of a strong electric field, high temperature and
ionizing radiation using triboelectrical potential. Methods: Fredholm integral equations of the first and second
kind, the integral Fourier transform, the integral of the distribution function, statistical analysis of the
measurement results, the correlation analysis of time dependencies, mathematical processing by filtering time
series using linear non-recursive digital filter. Theoretical and practical results: it was determined the distribution
of surface charge density and the voltage drop along the length of the symmetrical insulated conductors in the
presence of an air gap between them and the defective thin layer on the surface of the polymeric insulation based
on analytical solutions. Scientific novelty: it was first implementation and substantiating of hardware diagnostics
system of surface properties of the polymeric insulation, which is associated with the accumulation of
triboelectrical charges, control and data cables under the influence of a strong electric field, temperature and
radiation using triboelectrical potential. The realization degree: the results of the thesis are introduced when
performing diagnostic tests NPP cables under the contractual those with engineering and technical center "KORO"
and in the educational process of the department electrical insulation and cable technology of the National
Technical University "Kharkiv Polytechnic Institute". Application area: electrical power industry.
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