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Tema guceprauii:
1. ITligBuimenHs: eHeproedeKTUBHOCTI Ta €JIeKTPOMArHiTHOI CyMiCHOCTI €/1eKTPOTEXHIYHOTO KOMILJIEKCY JIOKAIbHOI

reHepatii 3 BilHOBJIIOBaJIbHUMU JIPKE€PEJIaMU €Heprii

2. The improvement of the energy efficiency and electromagnetic compatibility of the local generation
electrotechnical complex equipped with renewable energy sources

Pedepar:

1. Incepranist npucBsYeHa NiiBULIEHHIO eHeproedeKTUBHOCTI CyMiCHOI pOOOTH eJ1eKTPOTEXHIYHOI'O KOMILJIEKCY
JIOKaJIbHOI reHepallii 3 BiJHOBJIIOBAJIbHUMU J)KEPeJIaMy LIJISIXOM PO3PO0JIEHHSI MOJIeJIel, aJITOPUTMIB Ta
KOMITIOTEpPHO-OPi€HTOBAHOTO allapaTHO-IIPOrPaMHOro KOMILIeKCy 1t ouinku ITSE Ta mporHo3yBaHHs BUpO6I€HO]
BiZTHOBJTIOBAJIbHUMM JI3K€PEIaMU €HePrii, a TAKOXK AOCJII)KEeHHS Ta peasi3allis ONTUMAaIbHUX PEKUMIB pO6OTU
€JIEKTPOTEXHIYHNX KOMIIJIEKCIB 3 JIOKAJIBHUMU [)KepeJlaMU reHepaliii. 3ariporiOHOBaHO 3aCTOCYBaHHS METOLY
IIPOTHO3YBaHHS IIOTY>KHOCTI Ta KiJIbKOCTi reHepoBaHoi esekTpoeHeprii PEC B ymoBax KapnaTchbKoro periony Ha
OCHOBI 300py CTaTUCTUYHUX JAHUX I[O/I0 TPMBAJIOCTI CBITJIOBOTO JIHS Ta JAHUX [IPO F€HEPYBAHHS €J1eKTPOEHEPTii

nocainHoo OEC 3 BUKOPUCTaHHSIM KPUBOI reHepallii rapMOHIYHOI0 QyHKIIi€l0. 3alpOIIOHOBAHO MifXi, SIKUH



nepenbdayae BUKOPUCTAHHS CUCTEMU KOHTPOJIIO €HEPreTUYHUX NapaMeTPiB €JIEKTPOTEXHIYHMX KOMILJIEKCIB JJIs
OTPUMaHHS (PaKTUYHUX 3HAYEHb BKA3aHUX MapaMETPiB B TOYIIi MPUENHAHHS /IKepeJsia TeHepallii eJIeKTPOeHerii.
[Ticnst oTpuMaHHS €KCIlepUMEeHTaIbHO BUMIPSIHUX JAaHUX Ta iX HUPPOBOi 06POOKU CrellialbHO PO3pO6IeHUMU
Imporpamamu B cepegioBuili LabView ix BUKOPMCTaHO, 3aCTOCYBABIIY YIOCKOHAIEHI MaTEMAaTUYHI MOJeJli CyMiCHO]

po6otu OEC B es1eKTpUYHIil MEPEXi.

2. The dissertation is devoted of the efficiency improvement of the joint operation of the local generation
electrotechnical complex (ETC) equipped with renewable sources, by developing models, algorithms and
computer-oriented hardware and software complex for estimation of electricity quality parameters and
forecasting of produced renewable energy sources. The power and the amount of electricity generated by the PVS
depends on the duration of the sunny day, the ambient temperature, the angle of inclination of the photocells,
solar insolation, the parameters of the electrical grid, respectively, the daily schedule of the PVS generation does
not respond to the schedule of electricity consumption in the electrical grid. The approach, which involves the use
of the "research system of control” of the ETC energy parameters for obtaining the actual values of these
parameters at the point of connection of the electricity generation source. After obtaining experimentally
measured data and their digital processing by specially developed programs in the LabView environment, they can
be used by applying improved mathematical models of the joint operation of the PVS in the electrical grid. The
application of the method for forecasting the power and the amount of the electricity generated by the PVS in the
conditions of the Carpathian region, based on the collection of statistical data on the duration of daylight and data
on the electricity generation by the experimental PVS using the generation curve in the form of the harmonic
function, has been proposed. The method allows to determine the power of the PVS generation at a certain time.
The implementation of the proposed approach provides for the possibility of identifying and taking into account
the seasonality of the PVS power generation process considering its actual operating conditions during a specific
time interval. A new structure of the research system for controlling of the energy parameters of electrotechnical
complexes (ETC) has been proposed and substantiated. This structure, unlike the known structures, allows to
analyze the parameters of electromagnetic compatibility (EMC) and components of electric power at the point of
connection of the PVS to the electrical grid. In this paper a new solution of the problem of taking into account a
set of regime parameters and indicators of electromagnetic compatibility has been achieved. This solution helps to
improve the joint operation of the PVS and the distribution grid and allows reducing the losses caused by low-
quality electricity. The method of determining the voltage levels in the nodes of the distribution network with the
PVS, based on a priori information on load parameters, has been further developed, which ensures the operation of
the PVS in the electrical grid with allowable voltage deviations. Advantages of the proposed solution: the
improvement of the electromagnetic compatibility of the PVS and the electrical grid (in accordance with the
requirements of the standards), taking into account the dynamic change of the parameters of the ETC, has helped
to ensure the efficient interoperability of the PVS in the electrical grid with the maximum allowable power quality
indicators for the typical day of the season. The improvement of the simulation procedure, in particular the
functions of planning the generation level of the PVS and control of its efficiency, has provided an effective tool for
detecting the ineffective operation of the PVS in the local power grid for a specific period and its reasons to the
owner of the electricity generation source.
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