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Pedepar:

1. O6'eKT - € mpouecy PyHKIIOHYBAaHHS PO3MNOMiIJILHAX MEPEX CiJIbCbKUX PETiOHIB 3 ypaXyBaHHSIM iX CEKL[iOHYBaHHS.
Mera - € po3po6Kka HayKOBO-METOAMNYHOIO anapaTy MifBUIeHHS HAZiHOCTi eJIeKTPOIIOCTaYaHHs CIIO>KUBAYIB y
CiJIbCBKUX perioHax 3 BUKOPUCTAaHHSIM ONTHUMi3allii KiJIbKOCTi Ta MiCLlb PO3MIillI€eHHS CEKLiOHYIOYUX [IPUCTPOIB B
PO3NOAIIBHIN MEpPeXi. METOIM - I'PYHTYIOTbCSI HA OCHOBHUX I10JIOKEHHSIX T€OPii CMCTEMHOIO aHasli3y, iMiTaliiiHOro
MOJIEJIIOBAHHS Ta JIHIMHOro mporpamyBaHHs. O6po0Ky Pe3ysbTaTiB TEOPETUYHUX JOCIII)KEHb BUKOHAHO Ha OCHOBI
METO[IiB MAaTEMAaTUYHOI'O MOJIEJIIOBAHHS 3 BUKOPUCTAHHSIM T€OPii HEYiTKMX MHOXKVH i MaTEMaTUYHOI CTaTUCTUKMU.
O6unc0BajIbHi €KCIIEPUMEHTH Ta 06POOKY eKCIIEpMMEHTAIbHUX JaHUX BUKOHAHO B nakeTi Maple, a po3pobky
IIPUKJIAJHOTO NIPOrpaMHoro 3abesnedenHs - B Delphi. HoBusHa - BupilleHo 3aBgaHHS onTUMi3alii po3mileHHS
CEKLIIOHYIOUMX KOMYTAaLilfHMX arapaTiB Ha OCHOBI MeTOYy JIiHIHOTO TPOrpaMyBaHHs 3 OyJ1IeBUMU 3MiHHUMU IIPU

IeTepMiHOBaHiN BUXigHIN iHpopmaliii, o, Ha BigMiHY Bif icHYIO4YMX pilleHb, BPaXOBY€ CTPYKTYPY €JIeKTPUYHO]



MepexXi 1 XapakTep HaBaHTaKEHHS CIIOKMBAYiB €JIEKTPUYHOI €HePrii; I iCHYI0YMX PO3IOIIIbHAX MEPEX
CiZIbCBKUX PEerioHiB OOI'PYHTOBAHO ONTUMAaJIbHE MICLie PO3MIllleHHS CEKIIOHYIOUMX KOMYTALiHUX anapaTiB y Meskax
IiZISTHKYA Marictpari, 06Me>KeHOi IBOMA BifiraJly>)K€HHSIMHU, Ta I0Ka3aHO, 1110 B PO3IOJiIbHUX MEPEX CiIbCbKUX
PETriOHIB IOLITbHUM € 3aCTOCYBaHHS He 6ijlblle TPbOX CEKLIOHYIOYMX KOMYTALiiHMX anaparTiB; po3po6JI€HO HOBY
MaTeMaTU4Hy MOJIeJib PO3MIllleHHSI KOMYTAL[iiHMX anaparis, o 6a3yeThCs HA JBOX ITOKA3HMUKAX ~ CYMapHOMY
30MTKY Bifl HEIOBIIIYCKYy €JIeKTPUYHOI eHeprii 1711 MepeXXi B LIiJIoMy Ta 4acy IIepepB B eJIeKTPOIOCTayaHHi
OKPEMUX CIIOKMBAYiB, 1O Ja€ MOKJIMBICTh BDAaXOBYBAaTH PUHKOBI BiJHOCMHHU B €HEPIreTUlli; BIieplle po3pobIeHo
MaTeMaTu4Hi MoZeJli i MeToH, PO3B'sI3aHHS 3aBJIAHHS ONTHMIi3alii KiJIbKOCTI i MiCLib PO3MIIIEHHS CEKLIIOHYIOUNX
KOMYTallifiHUX arapariB 3 BUKOPHUCTAHHIM Teopii HeWiTKUX BiTHOCHUH (MiZpOo31iny Teopii HeUiTKUX MHOXUH), 10
JAI0Th 3MOTY ITPOBOJIATH IOIIYK PillleHHS B YyMOBaxX HEBU3HAYEHOCTi BUXiHOI iHpopmalii.Pesynbratu gociigkeHs -
[I0JIATAIOTh B KOMILJIEKCHOMYBUPILIEHHI 3aBAAHHS MiIBULLEHHS HAaJliIMHOCTI €JIEKTPOIIOCTAYaHHS CiJIbCbKUX PETIOHIB
3a IOTIOMOTOI0 ONTUMI3allii KiJIbKOCTi Ta MiCLib PO3MIlIEHHS CEKLIOHYIOUMX KOMYTaLiHUX araparisB y po3NOAiIbHUX
Mepeskax, 1o 6a3yeThCsl Ha JOCiIKeHHi e(PeKTUBHOCTI yCTaHOBKY CEKLiOHYIOUMX KOMYTaLiliHUX anapaTiB y
XapaKTepHUX CXEMaxX PO3MOAiTbHUX MEPEXK CiTbCbKUX PETiOHIB; OJlEP>KaHUX MAaTEMAaTUYHUX MOJEJISIX, METOAX,
aZropuTMax Ipu pisHOMY xapakTepi i 06'emi moyaTKoBoi iHdopMalii Ta po3po6IeHOMY IPUKIATHOMY
IIporpaMHoOMYy 3abe3niedyeHHi. Pesynbraty guceprauiiiHoi poboTu BrposamkeHi y BAT EK"UepniriBo6sieHepro” ta
BUKOPHUCTOBYIOTbCS Y HABYAJIILHOMY IIPOLeCi YepHIriBCbKOTro Iep>kaBHOTO TEXHOJIOTIYHOTO YHIBEPCUTETY Ha
Kadenpi eJeKTPUYHUX CUCTEM i Mepex Ta HallioHasbHOro arpapHoro yHiBepcUTeTy Ha Kadenpi

€JIEKTPOIIOCTaYaHHs CiIbCHKOTO rocroaapcersa.l'anyssb - CijibChbKe rocnogapCTBo.

2. Subject of the research - Functioning processes of distribution nets in rural regions with regards to their
sectioning are the object of the research. The aim of the research - is the development of scientific-methodic tool
of power supply reliability enhancement in rural regions by optimizing the number and location of sectionalizing
devices installation in distribution net. The methods are based on basic regulations of system analysis, imitation
modeling and linear programming theory. The results of theoretical research are processed on the basis of
mathematical modeling methods, using the theory of fuzzy multitudes and mathematical statistics. Computing
experiments and experimental data processing is fulfilled using Maple, whereas applied software development is
done in Delphi. The novelty and originality - is solving the task of allocation optimization of sectionalizing
switching units on the basis of linear programming method with Boolean variable at deterministic initial
information. That, in contrast to existing solutions, considers the structure of network and the impact character of
consumer electric energy. For existing distribution nets in rural regions optimal location for installation of
sectionalizing commutation devices within the highway section, limited by two branches, is found. It is shown that
application of no more than three sectionalizing switching units is advisable for distribution nets in rural region. A
new mathematical model of switching units allocation is developed, which is based on two features: total loss from
undersupply of energy for the net as a whole and time of intervals in electricity supply to some of consumers. That
provides the possibility to consider market relations in power engineering. For the first time mathematical models
and optimization method for number and location of sectionalizing commutation units using the theory of fuzzy
ratios (subsection of theory of fuzzy multitudes) are developed. It makes possible to search the solution in initial
informationuncertainty. The results of research lie in complex task solution of electricity supply reliability
enhancement in rural regions by means of optimization of number and location of sectionalizing commutation
units in distribution nets. That is based on the efficiency research of sectionalizing switching units installation in
typical schemes of distribution nets in rural regions. Moreover, we found mathematical models, methods and
algorithms at different type and volume of initial information and developed applied software. The results of the
thesis are implemented in PC EC "Chernigivoblenergo" and are used in teaching process at Electric systems and
nets Department, Chernigiv National Technological University and Agriculture power supply Department, National
University of Agriculture. The branch of application is agriculture.
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