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1. BoockoHasieHHSI MEeTO/IiB KOHTPOJIIO Ta 1iaTHOCTUKU 3a3€MJIIOBAJIbHUX IIPUCTPOIB AiI0UMX BUCOKOBOJIBTHUX
€Heprooo6’ekTiB Ykpainu

2. Monitoring and Diagnostics Methods Improvement for Grounding Grids in Active High-Voltage Power Facilities

in Ukraine

Pedepar:

1. luceprauis npucBs4YeHa BIOCKOHAJIIEHHIO iCHYIOUNX METOiB BUSHAYEHHSI HOPMO-BaHUX [1apaMeTPiB Ha KOKHOMY
3 €TalliB €JIEKTPOMArHiTHOI [IiarHOCTUKY, a TAKOK CTBOPEHHS SIKICHO HOBOTO IiIX0y 0 BULa4i peKOMEHJalin 3
PEKOHCTPYKILii 3a3€MJII0BaIbHOTO IIPUCTPOIO 17181 MifIBULIEHHS 6e3IeKH eKCIlTyaTtalii ilounx eHeproo6’ekris. Ha
OCHOBI CTaTUCTUYHOTO aHAaJi3y eJeKTPOPi3NUHNX XapaKTEePUCTUK I'PYHTY CTBOPEHO BUMOTH /10 TEXHIYHUX
XapaKTEePUCTUK NPUJIALiB 1711 BEPTUKAIBHOTO €JIEKTPUYHOIO 30HyBaHHS [IpY [IPOBEAECHHI €JIEKTPOMAarHiTHOI
IiaTHOCTMKY CTaHy 3a3€MJII0BAJIbHOIO IIPUCTPOI0. PO3P0O06JIEHO Ta peai3oBaHO y BUIJISIAI IPOrPAMHOTO KOMILJIEKCY
MaTeMaTU4HY MOJEJIb HEEKBIITOTEHIIHHOTO 3a3€MJII0BaJILHOTO PUCTPOIO AOBIIbHOI KOHQirypaliii, po3ramoBaHOro

y TPULIAPOBOMY I'PYHTI. YIOCKOHAJIEHO MaTeMaTUYHy MOJIeJIb 1715 iHTepIIpeTallii pe3ysbTaTiB BEPTUKAIbHOTO



€JIEKTPUYHOTO 30HAYBaHHS 117151 6araToMAapOBUX F€0eIeKTPUYHUX CTPYKTYP Ta METOIUKY €KBiBaJI€HTyBaHHS 3
[IPUBELIEHHSIM IX [I0 BUTJISIY PO3PaxXyHKOBUX MoJesieil. [lepeBipeHo afieKBaTHICTb PO3PO6IEHNX MaTEeMAaTUYHUX
Mojiesnel eKCcriepuMeHTaJIbHUM BUMipaM Ha noHag, 70 [ilounx BUCOKOBOJIbTHUX €HEProot’ekTax YKpaiHu Kiacamu
Hanpyru 35-150 xB. JloBe[ieHO, 1[0 PEKOHCTPYKILis 3a3€M-JII0BaJIbHOTO IIPUCTPOIO 32 BUMOTAMU J10 HANIPYTU AOTUKY
€ Haii6i1bII €(PEKTUBHOIO 3 TOUKU 30PY €JIeKTPOOE3NeKU Ta MaTepiaabHUX BUTpPAT. CTBOPEHO apaMeTPUYHY
MOJI€JIb, SIKA JI03BOJISIE TPOTHO3YBAaTU IMOBIPHI MaTepiaJlbHO-TEXHIYHi BUTPATH HAa PEKOHCTPYKIi0. Kito4oBi cioBa:
3a3eMJII0BaJIbHUI NPUCTPIii, BUCOKOBOJIBTHUI €HEProo0’eKT, HOPMOBaHI NapaMeTpy, BEPTUKAJIbHE €JIEKTPUYHE
30HIyBaHHS I'PYHTY, €JIeKTPOQi3NYHi XapaKTEPUCTUKU I'PYHTY, MaTEMAaTA4YHA MOJIEJIb, METOIMKA €KBiBaJIEHTYBAHHS,

esieKTpobesrexa.

2. The thesis is devoted to the improvement of existing methods of determination of normalized parameters at
each of the stages of electromagnetic diagnostics, as well as the creation of a qualitatively new approach to the
issuance of recommendations for reconstruction a grounding grids to improve the safety of personnels on energy
objects of Ukraine. The statistic of soil electrical properties to evaluate the optimal technical requirements for
equipment for vertical electrical soil sounding when performing diagnostics of grounding systems is used. The
model of the grounding device was based on the solution of the problem about the electrical field potential of the
point current source, located in a three-layer soil. This model allows to determine the field potential at any point
in case of the location of the grounding device in any of the layers of soil. Mathematical model and computer
program for analyzing and interpreting results of the soil sounding by Wenner configuration was created on the
base of the analytical solution for field of current point source located in four-, three- or two-layer structure. The
method of equivalenting with bringing the multilayer soil to the form of the calculated models was improved. The
adequacy of developed mathematical models for experimental measurements on more than 70 existing high-
voltage power facility’s of Ukraine with voltage classes 35-150 kV has been checked. It was proved that the
reconstruction of grounding system for requirements of touch voltage both in terms of electrical safety and in
terms of material and labor costs is more effectiveness. The parametric model that allows predicting the probable
material and technical costs for the reconstruction was created. Keywords: grounding grids, high-voltage power
facility, normalized parameters, vertical electrical sounding, soil electrical properties, mathematical model,
equivalenting technique, electrical safety.
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