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1. MeToau i 3acobu 3aXUCTy Bim 06pHBY ITPOBOA Ta MOMIYK MiCIIsl MOMKOIKEHHS B PO3IOAIIBHIN Mepeki 3i

CKJIaJIHOIO TOIIOJIOTi€0 HaIpyroo 6-35kB

2. Methods and means of protection against breakage of wires and finding fault location in distribution network
with complex topology voltage 6-35 kV

Pedepar:

1. O6'exT mociKeHHs - Mpoliecy, siKi BiloyBaroThCs Micjsi 06pUBY IPOBOJA PO3NOAINBbHOI MEPEXi HANPyrow 6-35
KB 3 OBITpSITHUMU JTiHIsIMU eleKTporiepeiayi i AepeBono1iGHOIO TOMIOJIOTiE; METOI TOCIKEeHHS € TiABUIIEeHHS
HaZiHOCTI PYHKIIOHYBaHHS peJIeIHOT0 3aXUCTY PO3IOAiIbHOI Mepexi 6-35 KB 3 1epeBonoiibHOI0 TOIOJIOTIEI0 Bif,
00pHUBY IPOBO/IA i aBTOMAaTU3allisl IPOLIECY BUSHAUYEHHS MiClIsl TOIIKOIKEHHS IIJIIXOM BUMipIOBaHHS CTPYMY
3BOPOTHOI MTOCJIiJOBHOCTI ;O MOMEHTY MafiHHS MTPOBOJA Ha 3€MJIIO, & TAKOX HAIIPYTY HYJILOBOI NOCIIiZOBHOCTI
nicsist ioro najiHHS Ta 3aCTOCYBaHHSI JIOKALIMHAX METOIiB IOUIYKY Miclisi O6PUBY IPOBOJA; TEOPETHUYHI pe3yabTaTu
- BIIeplIE 3aIIPOIIOHOBAHO METOJ, 3aXMCTy PO3MOAITIBHOI MEPEXI 3i CKJIAHOIO TOIOJIOTI€I0 Bifl 0OPUBY IIPOBOJA,
SIKWH, Ha BigMiHY Bif BitoMux, iependavyae y BUNAAKY BiICYyTHOCTI 6JI0KYBaJIbHOI il 3aXuCTy Big Mik¢dasHUX K.3.

BAMIPIOBaHHS CTPYMY 3BOPOTHOI IIOCJIIOBHOCTI i, 3 BATPMMKOIO YacCy Ma/liHHS IPOBOJA Ha 3€MJII0, BUMiPIOBaHHS



HaIpyry HyJIbOBOI MOCJIJOBHOCTI Ta MOPiBHSHHS iX 3HaY€Hb 3 PO3PaXyHKOBUMMU. Y BUNIAAKY [I€PEBUIIECHHS MI€PLUIOrO
nepeznbadaeThbes Aisg Ha BUMKHEHHS, IO JAa€ MOXJIMBICTD MiIBUIUTYU YyTJIMBICTb 3aXUCTY Ta BUKJIIOYUTU
HEBU3HAYEHY BiZIMOBY B CIIPAlIIOBAaHHI; BIIEPILIE 3alIDOITOHOBAHO MaTEMAaTUYHY MOJIEJIb IIPOLIECY MaZliHHS IPOBOJA, B
Kil, Ha BiIIMiHY BiJl BiflOMUX, BPaxOBYIOTbCS [IaPAMETPU PO3IOLIIbHOI MEPEXKI, XapaKTEPUCTHKU I'PYHTY Ta
HaBKOJIUIIHbOTO CEPENOBUIIA, 10 A€ 3MOT'y BU3HAUMUTH Yac NMAiHHSA [IPOBOJA HA 3€MJIIO Ta OIIip B MiCLi afiHH
IIPOBOJA Ha 3€MJIIO i MiIBUIUTH TOYHICTh PO3PaxyHKy [1apaMeTpiB CIIPALIIOBAHHS 3aXUCTY; BLOCKOHAJIEHO METO],
BM3HAUEHHSI Miclisl 06pUBY IIPOBOJA IOBITPSIHOI PO3NOibHOI MEpeXi 3 1epeBONOIiOHOIO TOIOJIOTIEI0 IJISIXOM
3aCTOCYBAHHS IIPSIMOTO Ta 3BOPOTHOTO NepeTBopeHHst Oyp'e A1 NOPiBHSAHHSA pedIeKTOpaM OTPUMAHUX IIiCJIs
CIIPALIOBAHHA PEJIETHOTO 3aXUCTY 3 TIONepeIHbO 3aPiKCOBAHUMMU iMITYJIbCHUM 30HyBaHHSIM, IO A€ 3MOTY
3MEHIINTH €KCIUIyaTaliliHi BUTPATH Ta Yac MOLIYKY MiCls MTOIIKOIKEHHS. [IpakTUyHi pe3yibTaTy - 115 PealbHuX
PO3IOiNBHUX MEPEX LUIJISXOM MOJEJIIOBAHHS OTPMMAHO: 3aJIEXKHICTh CTPYMY 3BOPOTHOI IIOC/IiIOBHOCTI Ha MOYATKy
ninii Bifg micust 06puBy pazHOro poBoJa Ha MaricTpasli i Biraay>KeHHi, a TAKOX Bifi MiCLisl OOpUBY B IIPOJIbOTI 10
MOMEHTY NafiHHs HOTo Ha 3eMJII0; 3aJIEXKHICTb HAIIPYTy HYJIbOBOI ITOCJIiIOBHOCTI Bif| Miclisl OGPUBY MicJIsl MafliHHS
IIPOBOJIA Ha 3€MJII0; OLIIHEHO IIepexifHMi onip B Micli nafiHHg NpoBojaa. Po3po6yieHO NPUCTPIl A1 3aXUCTY Bif
06pUBY ITPOBOZA HAa MiKpPOEJIEKTPOHHIN i MIKPOIIPOLIECOPHIll eleMeHTHUX 6a3ax, SIKUAi MifBUIlye PiBeHb HAIiHOCTI
i 6e3neKy ekcIuIyaTalii po3noAiyibHOI Mepesxi; 3alIpOIIOHOBAHO CUCTEMY [1J1 BU3HAUEHHS MicClisl OOpUBY
JIOKaIiHMM iMITyJIbCHMM 30H/lyBaHHAM Ha OCHOBi pediekromerpa PEMC-105P. Po3po6ieHo nporpamy
po3mnppoBYBaHHS pe(IEKTOrPaMHu JJIsl PO3raly’KeHOI MEpPeXi Ha OCHOBI pi3HULIeBOro MeTony. CTyIiHb
BIIPOBAJPKEHHSI - pe3ysbTaTu poboTu BiposamkeHo y [TAT "Binuuusgob6aenepro” (axT Big 04.04.2012 p.) ta
HaBYaJIbHUH Npoluec BiHHNIIBKOrO HallioHAJIBHOTO TEXHIYHOro yHiBepcuTeTy. Cdepa (ranysb) BAKOPUCTAHHS -

€JIEKTPOEHEPTETUKA.

2. Aresearch object is the processes that occur after break of wire distribution network voltage 6-35 kV overhead
power lines and tree topology, the purpose of research is to improve the reliability of the distribution network 6-
35 kV with a tree topology of the break of wire and automate the process of determining location damage by
measuring the current to reverse the fall of the wires on the ground, as well as the residual voltage after his fall and
use location-search methods place a wire break, the theoretical results - the first time a method for protecting a
distribution network with complex topology of the wire break, which, unlike from known, provides, in the absence
of blocking of protection against phase to phase short circuit measurement of negative sequence current and with
exposure of time of wire falling on the ground, measure the residual voltage and compared with the calculated
values. In case of exceeding the setting operation of protection proposed action on the disconnection, which
improves the sensitivity of the protection and the excludes an unspecified denial , the first time a mathematical
model of falling wires, which, in contrast to the known considers parameters of the distribution network are taken
into account, the characteristics of the soil and the environment, which allows to determine the time of the fall to
the ground wire and the resistance in the wires falling to the ground and increase the accuracy of calculating the
parameters of operation of protection, improved method for determining the location of the break wire overhead
distribution network with a tree topology by the use of direct and inverse Fourier transform to compare
waveforms obtained after tripping relay protection previously registered a pulse sensing, reducing operating costs
and time determination fault location. Practical results- for real distribution networks obtained by simulation: the
dependence of the negative sequence current at the beginning according to the place of breakage off phase wire
on the line and branches, as well as the location of the break until its fall to the ground, the dependence of the
residual voltage of the place broken wire after falling to the ground, to evaluate the contact resistance in the wires
fall. A device for protection against wire break on the microelectronic element and microprocessor bases, which
increases the operational reliability of the distribution network, provides a system for determining the location of
the break locating pulse sensing based reflectometer REIS-105R. A program to decrypt reflektogramy extensive
network based on the difference method. The degree of implementation - the results have been implemented in
PAT "Vinnitsaoblenergo” (the act of 04 /04,/2012), and the learning process of Vinnytsia National Technical
University. Scope of - power engineering.
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