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Pedepar:

1. Y puceprauiiiHiil po60Ti BUpilIEHO aKTyajibHE HAyKOBE MPUKJIAIHE 3aBJJaHHS MOMIYKY ONTUMAJIbHOTO By3J1a
MigKII0YeHHS IKepeJl COHSYHOI Ta BITPOBOi reHepaliii AJ1s1 miaBuineHHs! eeKTUBHOCTI TPOEKTHUX Ta
eKCIUlyaTalilHUX pillleHb, [0 CTBOPIOE YMOBH JJ1s1 IOKPAlLlEHHS PEXXUMIB pOOOTHU €JIEKTPUYHOI MEPEXi IIJISIXOM
3MEHIIEHHS BTPAT MOTY>KHOCTI Ta MiJBUIIEHHS SIKOCTi €JIEKTPUYHOI €Heprii 3 HopMaJlisaljielo Npo@inio Hapyra y
By3Jsiax. OCKiJIbKM 4aCTKa CTOXaCTUYHOI NOTY>KHOCTI mpkepen BIIE y cknagi enepro6anancy OEC Ykpainu nuHaMmivHO
3pPOCTa€, TO BUHUKAIOTh 337a4i ONTHUMi3allii Micllb iX BCTAHOBJIEHHS B €JIEKTPUYHUX MeperkaxX Ta OOMesKeHHSI
IOTY>KHOCTI LIMX JKepeJl. A BUGip MicCLsl MiK/II0OYEHHs JIlIe 32 IEPBMHHYMMUY [TOKa3HUKAMU (TaKUMU SIK TTIOKa3HUK
COHSIYHOI iHCOJIAL], CKJIa Ta IHTEHCUBHICTD BiTPY i T.I1.), MAIOTh MEHIIE 3HAYE€HHS HK JIOKaJIbHi 0COGIMBOCTI Mepexi

Ta ii cTaH i MOXKYTb MOTIPIIUTH TEXHIKO-€KOHOMIUHI TIOKa3HUKHU POOOTH €JIEKTPUYHUX MepesX. [I71s1 BUBHAUYEHHS



ONTUMAJIbHOTO By3Jla MiJKI04YeHHs mpKepesa BIE 3anponoHoBaHO METO[, KOMIIJIEKCHOTO OL[iHIOBAHHS 4yTJIMBOCTI
BY3JIiB €JIEKTPUYHOI MepeXXi Npu MiHiMi3allii BTpaT NOTY>KHOCTI y MepeXXi, 3MiHi HalIpyTH Y By3JaxX 3 ypaxXyBaHHSAIM
BKJIaJleHb B iHBeCTHULiIHO-IHHOBaLiiHUI n1poekT BJIE, 3acTOCOBYIOUM OOMEKEHHSI 1010 3arajIbHOI BBEIEHOI
NOTY>KHOCTI PT' Ta OTpUMaHHS pe>XXUMY HAlIPYTY Y By3Jlax 6€3 3aCTOCYBaHHS JOJATKOBUX 3aC00iB KOMIIEHCALIil
PEaKTUBHOI MMOTYKHOCTI. JJaHUI METO, J03BOJIS€: 3SMEHIINTHY BIUIUB Bill CTOXaCTUYHOIO T€HEPYBAHHS ITOTYKHOCTI
Ha PEXMMHI IapaMeTPU MEePEXKi; OLIHUTH BY3JIM Ta IIOTY>KHICTb JIKepeJjia COHSYHOI Ta BiTPOBOI reHepallii Ha cTafii
IepepoOeKTHYX BapiaHTiB, a TAKOXX MOXKe OyTU BUKOPUCTaHUI IpYU BUOOPi ONTUMAaJIbHOTO BapiaHTy Ha CcTafil
MIpoeKTyBaHHS. PO3po0s1eHO HOBUH y3arajbHEHU METOM, KOPOTKOTEPMIHOBOI'O BU3HAU€HHS MOTYKHOCTi COHSIYHOI
koedilieHTy reHepatiii, sKuil BpaxoBye BTPaTU MOTY>KHOCTI Ta 3MiHM PiBHSI HAIIPYTH, SIK TIOKa3HUKU SIKOCTi
€JIEKTPOEHEPTii, o 3abe3nedye MiIBULIEHHS TeXHIKO-€KOHOMIYHOI €(peKTUBHOCTI (PYHKLiOHYBaHHS €JIEKTPUYHO]

MepexXi 3 COHSIYHOIO Ta BiTPOBOIO I'€HEPALLi€lo.

2. The thesis is devoted to solving the current scientific and applied problem of developing methods and models
for finding the optimal node for connecting solar and wind sources to increase the efficiency of design and
operational solutions, which creates conditions for improving the operating network by reducing power losses and
improving the quality of electricity with normalizing voltage at the nodes. As the part of stochastic capacity of RES
sources in the energy balance of Ukraine is growing dynamically, there are problems of optimizing the places of
their installation in electrical networks and limiting the capacity of these sources. And the choice of connection
only on the basis of primary indicators (such as solar insolation, wind strength and intensity, etc.) are less
important than the local characteristics of the network and its condition and can worsen the technical and
economic performance of electrical networks. To determine the optimal connection point of the RES source, a
method of complex assessment of the sensitivity of electrical network nodes is used. This method builds on
principles of minimization power losses in the network, voltage change in nodes taking into account investments
in investment-innovative RES project, applying restrictions on total input power WG and compliance with voltage
regime in nodes application of additional means of reactive power compensation. This method allows to: reduce
the impact of stochastic power generation on the mode parameters of the network; evaluate the nodes and power
of the source of solar and wind generation at the stage of pre-design options, and can also be used when choosing
the best option at the design stage. The expert decision-making system regarding the location of the WG with the
help of the MATLAB fuzzy logic toolkit is built on the basis of the rule base and multi-set selection, respectively.
Input values are the sensitivity of active power losses, the sensitivity of the nodes to the voltage, the difference
between intrinsic and mutual conductivity, the investment ratio. The initial value is the level of setting the power
of the DG. The obtained transfer characteristic of the synthesized fuzzy logic controller allows to rank the nodes of
the electrical network according to the input calculation parameters and select several points for installation with
the maximum value of ratings, for which it is necessary to assess the physical possibility of installing DG sources.
In the dissertation, the choice of the defining connection is performed using the methods of fuzzy logic theory,
which operates on linguistic variables. In this case, the processing of linguistically formed expertise on the basis of
phase technology is performed. The synthesized fuzzy logic controller allows you to generate a command to
switch the soldering of the transformer and provide the required voltage value on the low side of the transformer.
Improving the efficiency of voltage regulation in distribution networks in the introduction of distributed
generation sources using a fuzzy logic controller allowed regulating the voltage level in the system to rational
values, while minimizing electricity losses in compliance with its quality standards. The practical value of the
obtained results is that the express method of estimating the maximum power and connection node of solar and
wind generation at the stage of formation of design solutions is developed, which allows to increase the efficiency
of network operation and ensure minimum power loss and normalized network voltage A new generalized method
of short-term determination of solar and wind generation capacity in electrical network nodes in planning its
operating modes based on universal generation factor, which takes into account power losses and changes in
voltage level as indicators of electricity quality, which improves technical and economic efficiency of electricity

network with solar and wind generation.
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