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Tema guceprauii:
1. Cucrema izentudikanii micup ogHOda3HNUX 3aMUKaHb HA 3eMJII0 Y MTOBITPSIHMX €JIEKTPUYHUX MEpesKax 3

i30J1bOBAHOIO HEUTPAJLIIIO

2. System for identification of line-to-earth faults in overhead power networks with isolated neutral

Pedepar:

1. Inceprauiiina po60Ta NpUCBSIYEHA NOJAIbLUIOMY PO3BUTKY TEOPIi i NPAaKTUKKA NIPUCTPOIB BUBHAYEHHS MiCllb
MIOIIKOJI)KEHHS B CUCTEMAaX €JIEKTPOIIOCTAaYaHH 3arajlbHOro NNpu3HadYeHH4. [IpoBeieHO aHali3 peTPOCIEKTUBHOI
ingopmauii no BigmoBam B I1AT «YUepHiriBobsieHepro» Ta BCTAHOBJIEHO, 10 HalbisblIa KiJIbKiCTh 3HECTPYMJIEHD
BMHMKAE Yyepes MOMKOIKEeHHS WITUPbOBO] i3oA1iii (46,8%) B TpudazHuX cucTeMax 3 i30J1bOBaHOI0 HENUTPAJLIIIO.
3anpornoHOBaHO iHHOBALIMHUI CIIOCi6 BU3HAYeHHS MicLis 0gHODa3HOTO 3aMUKAHHS Ha 3€MJII0 32 PaXyHOK
ineHTHdikauii cTpyMy 3aMUKaHHS Yyepe3 LITUPbOBY i30J1411i10 Ha ONOPi NOBITPSIHOI JiHii, 110 103BOJISIE CTBOPUTHU
IIPUCTPIiH, SIKUH 3MEHIIUTD Yac MOUYKY MiCIisl 3aMUKaHHS Ta IPUCKOPUTb YCYHEHHSI NOMKOIKEHHS. TeOpeTU4HO
OBIPYHTOBAHO Ta €KCIIEPUMEHTAIBHO MiATBEPA’KEHO MOXKJINBICTD BiZOOPY NOCTATHBOI KiJIbKOCT] €Heprii a1st

JKUBJIEHHSI [IPUCTPOIO BiJl CTPyMY OHO(]A3HOI'0 3aMUKAHHS Ha 3eMJII0 6€3 BTPY4YaHHS B KOHCTPYKIIiiO



3a3€MJIIOI0YOr0 IIPMCTPOIO OMOPH MOBITPSAHOI JiHii. 3aIIPONIOHOBAHO METO[, PO3PAXYHKY IIOKa3HYKIB HaliTHOCTI Ta
ePeKTUBHOCTI QYHKIiOHYBaHHS iCHYIOUMX CUCTEM €JIEKTPOIIOCTaYaHHs i3 3alIpONIOHOBAaHMMU aBTOPOM IIPHUCTPOEM
ineHTu@ikauii 3amukanHs. [TokasaHo, 0 y BUNAJKY iHTerpallii 3allpOIIOHOBAHOTO IPUCTPOIO CJIif] OUiKyBaTH
3HVKEHHS HEJIOBINIIYCKY €JIEKTPUYHOI €HEPTil CrIOKUBaYaM Ha BEJIMYMHY A0 32%, a TaKOXK 3MEHIIEHHS iHIEKCY
CEepeIHLOI YaCTOTU Ta iHIEKCY CEPENHbOI TPUBAJIOCTI LOBIMX IIEPEPB B €JIEKTPOINIOCTaYaHHI Ha Ben4dnHy 10 40%.
OTtpumani rpadiuHi 3a/1€5KHOCTI, 5IKi MO>XKYTb OyTH BUKOPUCTaHi KePiBHUM [1€PCOHAJIOM JJIs1 ONITHMMI3allii CTPyKTypu
00CJIyTOBYIOUOTO [IEPCOHAJTY Ta HOT0 NYCJIOKaLlii Ha MiCLIEBOCTI 331711 OJHOYACHOT0 BUPIiLleHHs 3a1a4i MiHiMizaii
BUATPAT KOMIIaHii Ta MaKCUMi3allii TOKa3HUKIB HAZIMHOCTI €JIEKTPOIIOCTAYaHHS CIIOKUBAYiB y BUIAZIKY
3aIPOBAIKEHHSI 3aITPOTIOHOBAHOTO MPUCTPOIO ineHTrdikallii 3aMmukanb. CTBOPEHO €KCIIePUMEHTATbHU TPOTOTHUII

Ta MiATBEPIKEHO MOoro npaues3faTHiCTh K y 1ab0paTOPHUX YMOBAX, Tak i B yMOBaX peajbHoi eKcIyaTalli.

2. Dissertation is devoted to the further investigation of the theory and practice of devices for locating fault in the
power supply systems. The analysis of retrospective information of PJSC "Chernihivoblenergo” allowed found the
number of emergency shutdowns occurs due to damage to pin insulation (46.8 %) in three-phase systems with
isolated neutral. An innovative method for searching a line-to-earth fault location is proposed which based on the
identification of the fault current through the pin-type insulation on the overhead line tower, it allows to create a
device that will reduce the fault location search and restoration time. Using mathematical modeling, it has been
proven that the amount of energy that can be taken from the fault current by the proposed method will be enough
to powered the proposed device. The possibility of taking an enough energy to power the device from a line-to-
earth fault current without reconstruction the grounding device of the overhead line tower has been theoretically
substantiated and experimentally confirmed. A method is proposed for calculating the indicators of reliability and
efficiency of functioning of existing power supply systems with proposed identification device. It is shown that in
the case of integrating fault identifier into existing power networks, one should expect a decrease in the Expected
Energy Not-Supplied to consumers by down to 32%, as well as a decrease in the System Average Interruption
Frequency and Duration Index of long interruptions in power supply by up to 40%. The graphical dependencies are
obtained that can be used by the management personnel to optimize the structure of service personnel and their
location in the area to simultaneously solve the problem of minimizing the operating costs and maximizing the
reliability of power supply to consumers in the case of installing an innovative line-to-earth faults identifier
devices. An experimental prototype of the identifier device has been created and its working capacity has been
shown both in the laboratory conditions and in the conditions of real operation.
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