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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 44.29.37

Tema guceprauii:
1. OnTMi3arisg CyMiCHOrO BUKOPUCTAaHHS Pi3HOTUIIHUX BiTHOBJIIOBAJIbHUX JIKEPEJI €HEPrii 17151 MigBUILEHHS

HaJliMHOCTi pOo60TH €IEKTPUYHUX MEPEXK

2. Optimization of the Co-utilization of the Divers Renewable Sources of Energy for the Enhancement of the
Operation Reliability of the Electric Grids

Pedepar:

1. HectabinpHuil xapakTep poO60TU BiTHOBJIIOBAJIbHUX TIKEPEeJs eHeprii BIIMBae Ha PEKUMU POOOTU €JIeKTPUYHUX
Mmepex. HecrabinpHicTh renepyBaHHsa PEC KOMIIEHCY€eThCS TIOTYKHICTIO, IKa HaAXoauTh B PEM 3 eHeprocucremu.
Yepes 11e yMmoBHU O6anaHcyBaHHS pexkumy PEM BrnmBaioTs i Ha pesxkumu EEC. B ymoBax cborofieHHs 3a6e3neyeHHs
OasylaHCy ITOKJIaZIeHO CYTO Ha LIeHTPaJli30BaHy CUCTEMY eJIeKTporocTadyanHs. OiHaK ITOCTYIIOBO BilOyBAIOTHCS 3MiHU
B Me€XaHi3Max (QyHKIiOHyBaHHS €HEPropuHKy YKpaiHuy, 1o croHyKkaoTs BJE npaiiosaty 3a 3a1aHuM rpadikom,
30KpeMa BBEJIEHHSIM IITPadiB 32 HEJOTPUMAHHS 3as1BJIEHOTO 1000BOro rpagika reHepyBaHHsl. [lj1s1 po6oTH 3a
3a7aHMUM rpadikom MOTPIOHO NOCTITUTH OTEHLiHI MOXJIMBOCTI IpKepeJl TeHePYBaHHS 1010 TOKPUTTS rpadikiB

HaBaHTakeHHsI. [y 3abe3neyeHHs 6aaHcHOi HaziiiHOCTI PEM BU3Ha4a€eThCS MOTY)XHICTb PE3€ePBY 3



€HeprocucTeMu abo BU3HAYAETHCSI EMHICTh HAKOIIMYyBaya eJlekTpoeHeprii. [Toganpimua po3dynosa
BiJHOBJIIOBAJILHUX JIXKEPeJI eHeprii HeMOXJIMBa 6e3 BUKOPHCTaHHS 3aC00iB 6ajlaHCyBaHHS Ta OL[iHIOBAHHS iX BILJIMBY
Ha HaJliMHICTb €JIEKTPUYHUX MEPEXK, [0 AKUX NpueaHyoThes BJIE. [Ipu BTpaTi LeHTpasi3oBaHOTO KUBJIEHHS B
PpO6OTiI OTpUMaHO BUPILIEHHS 331134l MiABUILEHHS HANIMHOCTI €JIEKTPOIIOCTAYaHHS, 1[0 IPYHTYETHCS HA OAadvi
HAMpYTH Bif| IpKepeJia 3 rapaHTOBaHUM rpadikom reHepyBaHHS Ha IMHU (POTOeeKTpUYHOiI cTaHLii. Ha ocHOBI
aHasizy cymapHux rpagikis reHepyBaHHs Ta HaBaHTaxeHHs B OEC YkpaiHu BCTaHOBJIEHO 3aJ1€5KHOCT] 3MEHIIEeHHS
TEIJIOBO] reHepallii Ta HapollyBaHHS MOTY>KHOCTEM CUCTEM aKyMyJII0BaHHS €Heprii AJ1s1 30i/bIIeHHS YaCTKU

(POTOENIEKTPUYHUX CTAHLIl B 3aTaJIbHOMY 0aJIaHCi IOTY>KHOCTEN.

2. Nowadays Ukraine demonstrates the highest in the world rates of signing contracts for the future connection of
the RSE, but this creates great risks for the outdated energy system. The key factor is that according to the
information of the National Commission for State Regulation of Energy and Public Utilities (NCSREPU), in the first
quarter of 2018, 159.4 MW of generating capacities were put into operation - 54 objects of energy sector (2.4 times
exceeds the generating capacities, put into operation during the same period of 2017). Objects of WPS and PVS
represent 92 % of the generation capacities, put into operation and average single capacity of the energy sector
objects is 3 MW. The installed capacity of WPS and PVS in Ukraine as on the middle of 2019 totally is 3653 MW
these capacities have minor impact on the electric energy balance. Their deviations from the planned generation
are compensated by the power cycling. System operation in the research stresses that solar power plants and wind
stations from the point of view of the stable energy supply are not reliable. Deviations from the planned daily curve
is more than 450 MW at the installed capacity of 1217 MW. One more specific feature, regarding the installation of
the renewable sources of energy is their non-uniform distributions on the territory of Ukraine. Thus, availability of
one powerful source of up to 3 MW or several less powerful up to 0.5 MW sources, connected to one substation on
the distributed electric grid (DEG) give the possibility to consider DEG as the local electric system (LES). Especially
urgent for the distributed electric grids is the problem of the reliable and sustainable energy supply. According to
the decision of National Commission for State Regulation of Energy and Public Utilities (NCSREPU) of 12.06.2018
"On the approval of the procedures of the provision of the standards of energy supply quality and consumers
compensation in case of the standards inobservance”, the index is determined that qualitatively characterizes the
level of the electric grid reliable operation. But taking into consideration the rates of RSE generation capacities
increase, in particular PVS, it is expedient to carry out the analysis of the defined indices change in the conditions
of its increase. Unstable charter of the renewable sources of energy operation influences the operation modes of
the electric grids. Instability of PVS generation is compensated by the power, supplied to DEG from the energy
system. That is why, the conditions of DEG mode balancing influence the operation modes of electric energy
system. In present conditions the centralized system of energy supply is responsible for the balance provision.
However, changes in the mechanism of the energy market of Ukraine operation gradually take place, these
changes make the owners of RSE work according to the preset schedule, in particular, introduction of penalties for
in observance of the contracted daily generation schedule. For the operation according to the preset schedule,
first of all, it is necessary to study the potential possibilities of the generation sources regarding the coverage of
the load curve. On the base of the statistic generation data, if the power plant operates, or on the base of the
forecast data of energy generation if the power plant is not put into operation, the output information for the
determination of the reserve power which must be maintained to provide the balance reliability of DEG or
determination of the storage capacity, can be obtained. The problem of determining the optimal capacity of the
drive is complicated by the fact that, first, when solving it, it is necessary to take into account not only its life cycle
but the number of charge / discharge cycles; third, to control the depth of discharge parameter. To date, the
further increase of renewable energy sources is impossible without the use of balancing tools, and since the
specificity of generating renewable energy sources is dispersed throughout the territory of Ukraine, so the storage
also needs to be installed directly near the imbalance sources. However, as of today, the cost of the drive is quite
high, so it would be advisable to calculate its technical and economic characteristics for a group of stations in one
region, or connected to a single substation. This approach will reduce the losses in the electricity grids and
improve the quality of electricity. In the given research new solution of the actual scientific-applied problem,



aimed at the improvement of energy supply reliability can be obtained, this solution is based on the transmission of
the supply from the source with the ensnared generation curve on the buses of the photovoltaic power plant and
determination of the storage unit capacity for the photovoltaic power plant in the conditions of the introduction of

new energy market.
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