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2. Methods of controlling ageing the impregnated paper insulation of power cables an average voltage

Pedepar:

1. O6'exT mOCHiIKEeHHS - IPOLeCU CTapiHHS CUJIOBUX KabeJiiB 3 marnepoBo-pocodeHolo i3osuieo AEC ta
eHepromepex. Meta JOCIiIKEHHS - pO3p00Ka METOIiB KOHTPOJIIO CTAPiHHS N1allepOBO-ITPOCOYEHOI i30J1511ii
CUJIOBUX KabeJliB cepeIHbOI HAllPYTy 32 YMCJIOM MO/BIHMX 3T1MHIB KabeJIbHOTO Manepy Ta TAHT€HCOM KyTa
NlieJIeKTpUYHUX BTPAT (Pa3Hoi Ta MosCHO] 3011l okpemo. MeTonu mocimKeHHs: TeOpeTUYHi - $Hi3nKo-xiMiuHi,
(i3MKO-CTATUCTMYHI; METOAU MEXAHIKM PYHHYBaHHS KabeJbHOrO Nanepy; NpsiMi Ta CyKyIHi MeTonu o6CTeXXKeHb
CHJIOBUX Ka0€eJIiB B 3aXUCHII MeTaseBill 000JIOHI| 32 TAHTEHCOM KyTa JieJIeKTPUYHUX BTPAT; METOT
€JIEKTPOTEIJIOBUX QHAJIOTii; €KCIIEPUMEHTAJIbHI - CTATUCTAYHI METOJIM OOPOOKU Pe3yJIbTaTiB KOHTPOJIIO;
HelapaMeTPUYHi METOAU CTaTUCTUYHOIO aHali3y yTOMHOI MilJTHOCTi KabesIbHOro Iarepy B IIPOLieci TelJI0BOro
CTapiHHA Ha OCHOBI KpUTEPIiO ThIOKi; METOAM KOPEJIALIMHOIO Ta PETPECIHOrO aHai3y 3aJIEXKHOCTEN MIK YMCIIOM
MOABIMHUX 3IMHIB Ta TAHT€HCOM KyTa JieJIEKTPUYHUX BTPAT. TeOpeTYHi Ta MpakTU4Hi pe3yIbTaTh - METOIU

KOHTPOJIIO CTApiHHS NIaNlepoBO-TIPOCOYEHO] i3011Lii cuIoBUX KabesiiB cepenHboi Harpyru. HoBusHa - po3po6eHo



METO/I, KOHTPOJIIO CTapiHHA (a3HOi Ta NOSICHOI 1301A11ii ManepoBO-IIPOCOYEHOI i301s11ii CUI0BUX KabeJliB 3a YMCIIOM
[O/IBITHUX 3TMHIB KabesIbHOTO Ianepy. ExcriepuMeHTasbHO BCTAaHOBJIEHO, 1[0 KPUBA CTATUCTUYHOI MIiJIBHOCTI
posIoziny yucsia nojBiiHUX 3TMHIB He3icTapeHoi KabeJbHOI i30J1411ii He € CUMeTPUYHOI0 YHIMOJanbHOW0. HassBHUI
MaKCHUMYyM, 1[0 CIIOCTEPIraeThCsl, BifjlIOBiae PiBHIO NOBIOBIYHOCTI, TOOTO YiTKO BUPKEHOMY 3HAUEHHIO YUCIa
NOJBIMTHUX 3TMHIB, 6/ IKOTO rPyNyIOThCS BUMIDSIHI 3Ha4eHHs. EKCliepuMeHTaIbHO BCTAaHOBJIEHO, 1110 J1S BKpai
3icTapeHux KabesliB piBHI JOBroBiYHOCTI BUPOIyKyI0ThCsl. Ha BapianifiHux fiarpamax yucia noABiliHuX 3rUHIB 115
IIOSICHOI i30J1411ii criocTepiraetscs 31am. Po3po61eHo METO, KOHTPOJIIO CTapiHHS NanepoBO-TIPOCOYEHO] 30111
CHJIOBUX Ka0€eJIiB 3a TAHT€HCOM KYTa JieJIEKTPUYHUX BTPaT iHIMBiNyaJbHNX XapaKTePUCTUK (a3HOi Ta MOSICHO]
i3osisnii, IKUI I'PYHTYETHCS HA CYKYITHUX BUMIPIOBaHHSX JIi€JIEKTPUYHUX [1APaMETPiB NarepoBO-IIPOCOYEHOI
i3ossLii Ta PO3B'A3Ky CUCTEMU JIiHIMHUX anrebpaiuHux PiBHSHD J1s1 3HAXOPKEHHS iHAUBIIyaIbHUX XapaKTePUCTUK
KOMIIOHEHTIB i3071s11ii. 3alIPONIOHOBAHO METOJ, HEPYIHIBHOTO KOHTPOJIIO CUJIOBUX KA0EJIiB 32 TAHT€HCOM KyTa
JieJIEKTPUYHUX BTPAT TA CTAJIOK 4acCy CaMOPO3psAy MarepoBO-IIPOCOYEHOI 13018111, 10 I03BOJISIE BUSIBUTH
npupony gedekrty kabenabHoi ainii. CTyniHb BIIpOBaJyKeHOCTI - B IepKO0pKeTHiN Ta rocriofosipHux HIP npu
KOHTPOJIi CUJIOBUX KabeJliB cepelHbOI HAaIIPyTy 3 NanepoBO-IIPOCOYEHOIO 30 141ieto eHepro6sokis AEC Ta
obsieHepro, B HaB4anbHOMY Npoueci HTY "XI1I". Cdhepa BUKOpUCTaHHS - eHEProO6JI0KM aTOMHUX CTaHLiN, 06J1acHi Ta

MiCBKi eJIeKTpOMEpPeXi.

2. Object of research - processes of ageing of insulation of power cables of the atomic power station and
energonetwork. The work purpose - working out of a quality monitoring of ageing of the paper-impregnated
insulation of power cables of average voltage on number of double excesses of a cable paper and a tangent of a
corner of dielectric losses of phase and zone insulation separately. Research methods: theoretical - a physical and
chemical, physical-statistical; methods of mechanics of destruction of a cable paper; direct and cumulative
methods inspections of power cables in a protective metal cover on a tangent of a corner of dielectric losses; a
method of electrothermal analogies; experimental - statistical methods of processing results the control;
nonparametric methods of the statistical analysis of fatigue durability of a cable paper in the course of thermal
ageing on the basis of criterion Tukey; methods correlation and regression analysis of dependences between
number of double excesses and a tangent of a corner of dielectric losses. Theoretical and practical results - a
quality monitoring of ageing of the paper-impregnated insulation of power cables of average voltage. Novelty - the
quality monitoring of ageing of the phase and zone paper-impregnated isolation of power cables on number of
double excesses of a cable paper is developed. It is experimentally established, that the curve of statistical density
of distribution of number of double excesses of not made old cable insulation is not symmetric unimodal. The
available maximum which is observed, answers durability level, i.e. accurately expressed value of number of double
excesses near which the measured values are grouped. It is experimentally established, that for extremely aged
cables durability levels degenerate. On variation diagrammes of number of double excesses for zone insulation the
break is observed. The quality monitoring of ageing of the paper-impregnated insulation of power cables on a
tangent of a corner of dielectric losses of individual characteristics of phase and zone isolation which is based on
cumulative measurements of dielectric parametres of the paper-impregnated insulation and the decision of
system of the linear algebraic equations for a finding of individual characteristics of components of isolation is
developed. The method of not destroying control of power cables on a tangent of a corner of dielectric losses and
a constant of time of the self-category of the paper-impregnated insulation which allows to reveal the nature of
defect of a cable line is offered. Introduction degree - in state budgetary at the control of power cables of average
voltage with the paper-impregnated insulation of power units of the atomic power station and regional electric
systems, in educational process NTU "KhPI". Application sphere - power units of nuclear stations, regional and city
electric systems.
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