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1. IlifBUIIEHHS €JIEKTPUYHOI Ta MEXaHIYHOI MIIJHOCTi BUCOKOBOJIbTHUX MOJIIMEPHUX i30J19TOPIB B yMOBax
KOMILJIEKCHOI [iii excryaTaliiiHux GakTopis

2. The Improvement of Electrical and Mechanical Strength of High-voltage Polymeric Insulators under the
Influence of Combined Operational Factors

Pedepar:

1. O6'eKT moCHimpKeHHs - eeKTpoQi3nyHi Ipouecy, 10 BUKJIUKAIOTh P06 Ta pyHHYBaHHS MOJIMEPHUX i
KOMIIO3ULITHMX MaTepiajliB B CUJIbHOMY €JIEKTPUYHOMY I10J1i; Me€Ta TOCIIiIKEHHS - YIOCKOHAJIEHHS KOHCTPYKLi
BHCOKOBOJIbTHUX IIOJIIMEPHUX i30JIATOPIB LJISIXOM IiJBUILIEHHA IX €JIEKTPUYHOI | MEXaHIYHOI MIIIHOCTI B yMOBax
OHOYACHOI [Iii CUJIBHOTO €JIEKTPUYHOTO TOJIsI, MeXaHIYHMX HaBaHTaXXEHb Ta KJIIMAaTUYHUX (HAKTOPIB, @ TAKOXK
YAOCKOHAJIEHHS TEXHOJIOTii BUTOTOBJIEHHS ITOJIIMEPHUX i30JI9TOPIB; METOIY NOCIIIPKEHHS i araparypa -
KOMIT'IOTepHE i PiduuHe MOAEIOBaHHS; EKCIIEPUMEHTAabHI NOCIiIKEeHHS Ha JOCiAHMX 3pa3Kax i MakeTax
MoJIiMEPHUX i30J19TOPIB, BUTOTOBJIEHUX Ha IMBapHuX MamuHax DESMA i npecoBomy ycratkyBaHHI FINN POWER,;

CTaTUCTUYHI METOOY AOCTIIKEHHS i 06POOKM eKCIIepUMEHTAIbHUX JAaHUX; EKCTIEPUMEHTH Ha JOCiIHNX 3pa3Kax i



MaKeTax IOJIIMEPHUX i30JITOPIB; €KCIIEPUMEHTAJIbHI JOCIIKEHHS BUKOHAHI 3a OITIOMOT0I0 reHepaToPiB
IMITyJIbCHOI HANIPYTH i CTPyMiB, KaMmep TyMaHy i X0JI0[ly, CHCTEM BUMiPIOBaHHS BUCOKOI HaIIPYTH i CUJIBHUX CTPYMIB;
TEOPEeTUYHi i NPaKTUYHI pe3yJbTaTy - TEOPETUYHO i eKCIIEPUMEHTAJIbHO JJOBeJleHa €(PEeKTUBHICTb 3aCTOCYBAHHS
6e3yCcaIkOBUX CUJIIKOHOBUX I'yM aIUTUBHOI BYJIKaHi3allii 1711 OTPUMaHHS 3aX1UCHOI O00JIOHKY i repmeTu3alii
CUJIOBUX BY3JIiB BUCOKOBOJIbTHUX TOJIIMEPHUX 130JITOPIB; yTOYHEHUI XapaKTeP PYXy BOJIOTU B CUJIbHOMY
€JIEKTPUYHOMY I10J1i B IOPUCTUX CKJIOIIACTUKAX i ITpoLiec pOpMyBaHHS 30H BUHMKHEHHS YaCTKOBUX PO3PSILiB, 110
BIIJIMBAIOTh HAa PO3TallyBaHHS "KPUXKUX PYHHYBaHb" CKJIOIIACTUKY; I10KA3aHO, 1[0 3aCTOCYBAaHHSI CKJIOIJIACTHUKIB,
nigcuneHnx 6€360pHUM CKIIOBOJIOKHOM, 30i/IblIye CTiMKICTb MOJIIMEPHUX i30JITOPIB 10 "KPUXKOTO PYyIHYBaHHS";
YTOYHEHi MeXaHi3MU BIUIMBY po3lieryieHoi ¢pasu i 06BinHoro mieidy Ha po3nofia eJeKTPUIHOrOo I10J1s 10613y
IOJIiIMEPHUX 130JISIiiHUX MiIBiCOK; po3po0JieHa i 3al1aTeHTOBaHa HOBAa KOHCTPYKLis iHAMKaTOpa Ipo6oo
[OJIIMEPHUX 130JISITOPiB; HOBU3HA - HAYKOBO OOI'PYHTOBAHA €(PEKTUBHICTb BUKOPHCTAHHS HOBUX
€JIEKTPOI30JIALIMHNX MaTepiaiB: CUIIKOHOBUX I'YM aAMTHMBHOIL ByJIKaHi3allii i CKIONIaTUKOBUX CTPUIKHIB,
IIOCUJIEHNUX 6€300pHUM CKJIOBOJIOKHOM,; CTYIIiHb BIIPOBA/I>)KEHHSI - IIPUBEJIEH] B AUCepTaliii HAyKOBO OOIPYHTOBaHi
TeXHiYHi i TEXHOJIOTIYHi pillleHHs1 BUKOPUCTaHi Ipy po3po6lLii i 0CBOeHHI BUpOOHULITBA i30ssaTopis TUily JIKI] 3
CYL[IIBHOJIUTUMU 3aXUCHUMU 000JIOHKaMu Ha Harpyry 35 - 750 kB B HaykoBo-Bupo6HMYOMY mignpuemcTsi "ES
[Tonimep", M. ApTeMiBChK; chepa BUKOPHUCTAHHS - PO3PO0OKA i BUTOTOBJIEHHS] BUCOKOBOJIBTHUX TTOJTIMEPHUX

i30JI9TOPIB i 30BHINIHBO] [TOJIIMEPHO] i30JI41il BUCOKOBOJIBTHOTO €JIEKTPOYCTATKYBAHHSL.

2. Object of study - electrophysical processes causing puncture and damage of polymeric and composite materials
in a strong electric field; the aim - improvement of high-voltage polymeric insulator design by means of
improvement of their electric and mechanical strength under concurrent influence of a strong electric field,
mechanical loads and climatic factors, as well as by means of improvement of polymeric insulators' manufacturing
technique; the methods of research and apparatus - computer and physical simulation; experimental
investigations on polymeric insulators test models and dummies manufactured on DESMA injection-molding
machines and FINN POWER press equipment; statistical methods of research and experimental data processing;
experiments on polymeric insulators test models and dummies; experimental investigations are carried out with
impulse-voltage and current generators, vapor and cooling chambers, high-voltage and high-current measuring
systems; theoretical and practical results - theoretically and experimentally proved effectiveness of application of
nonshrinking silicon rubbers of additive vulcanization for obtaining of weathershed housing and sealing of high-
voltage polymeric insulator power blocks; the nature of moisture motion in a high electric field in cellular
fiberglass plastics and the process of formation of the areas of initiation of partial discharges influencing the
location of fiberglass plastic's "brittle fractures" are specified; it is shown that the application of boron-free glass-
fibre-reinforced plastics increases polymeric insulators' resistance to "brittle fracture"; the mechanisms of split
phase's and bypass loop's influence on electric field distribution close to polymeric insulator sets are specified; a
new design of puncture indicator for polymeric insulators is developed and patented; novelty - is that the
effectiveness of application of new electrical insulating materials: silicon rubbers of additive vulcanization and
boron-free glass-fibre-reinforced plastic rods is scientifically justified; the degree of implementation - the
science-based technical decisions and technologies given in the thesis are used in designing and production
development of 35 to 750 kV JIKL] insulators having one-piece weathershed housing at "ES Polymer" scientific
manufacturing enterprise, Artemovsk; scope of use - is the development and manufacture of high-voltage
polymeric insulators and external polymeric insulation of high-voltage electrical equipment.
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