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Development of mathematical models, software and information tools for forecasting of integrated power systems
using renewable energy sources complete with battery electricity storage
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Merta po60THy - yIOCKOHaJIEHHSI MaTEMAaTUYHOTO 3a0€31eYeHHs Ta IPOrpaMHO-iHPOpMaLiliHUX 3aC00iB 1J1s1
IIPOBELIEHHS JOCIiIKEHb 3 IEPCIIEKTUB PO3BUTKY 00'€JHAHOI €HEPrOCUCTEMU YKPAiHM B YMOBAX 3pOCTaHHS YaCTKU
IIOTY>KHOCTEH Ha BiJHOBJIIOBAHMX JIKepeJiax eHeprii, HecTabiibHUI XapaKTep BUPOOITKY eJIeKTpOeHeprii SIKux
KOMIIEHCY€EThCSI 3aCTOCYBaHHIM OaTapelHNUX CUCTEM aKyMyJll0BaHHs. Po3p0o6sieHO HOBi MOJeJli JKUTTEBOTO LIUKILY
CHACTEM HaKOIIMYEHHS €JIEKTPOEHePrii Ha 0CHOBI akyMyisTOpHUX 6arapert (CAE) Ta ix cykynHoi po6otu 3 BIIE 3
BUKOPUCTAHHSAM TPAAULIHUX PE3€PBHUX CTaHLil. PO3p061€HO HOBY MaTeMaTUYHY MOJEJb CIIiIbHOI po60TH
coHsyHOi poToenexkTpuyHoi ctanLii i CAE nyis 3a6e3nedeHHs cTabijIbHOCTI BiflIyCKy €JIeKTPOeHEePril I1py 3MiHi
IIOTOHUX YMOB Ta YCYHEHHS BTpPaT Ha iHBepTOpax HaJIMIIKOBOI €JIEKTPOEHEePrii. YIOCKOHAJIEHO MAaTEMATUYHY
MOJeJIb ONTUMI3aLlii TPOrHO3HOI CTPYKTYPU F€HEPYIOYMX MTOTYKHOCTEN €JIEKTPOEHEPreTUYHOI CUCTEMY, B SKil, Ha
BigMiHy Bif icHylo4oro migxony, nobosuit rpadik enexrpuuHoro HaBaHTaxeHHs ([EH) npezncrasieHo
[IOCJIiOBHUMU YaCOBMMM IHTEPBAJIaMU [IJIS1 BDaXyBaHHS BUKOPUCTAHHS aKyMYJISILIMHUX CUCTEM B PEKMMax
re”epatii abo crno>xxuaHHs ejekTpoeHeprii. CrisbHy po6oTy BIE ta CAE B eHeprocucreMi BpaxoBaHO
3apsKaHHIM NPOQIIUTHOI NOTYXHIiCTIO BIIE npy BUYepnaHHi BCiX MOXKIMBOCTEN 100 36a7IaHCYBaHHS IOKPUTTS
[IONIUTY Ha [IeBHOMY YacoBoMYy iHTepBaii gobosoro 'EH, B Tomy unciii oOMexeHHsIM oTyxHocTi BJIE, 3
[IOQ/IbIIVM IIEPEHECEHHSIM HaKONUUYEHOI eJIEKTPOEHEePrii y CerMEHTH MiKOBOTrO NONUTY. [l 3a6e31e4eHHs
6as1aHCOBOI HAMIIMHOCTI €HeprocucTeMU Ipyu (GYHKLIIOHYBaHHI 3HAYHUX 0OCATiB 3MiHHUX noTy>kHOCTel BEC ta CEC
BHUKOPHCTOBYIOTHCSI OalaHCH XxapaKTepHUX 0060Bux 'EH, B IKMX BU3HAYaIOTHCSI 0OCSITY PE3ePBHUX IIOTY>KHOCTEN
IIpM 33JaHOMY PiBHI 3MiHM noTtyxHocTi BJIE. Ha nifcrasi chopmoBanux cueHapii po3sutky OEC Ykpainu

IOCJiI)KEHO IEPCIEKTUBYU PO3BUTKY CTPYKTYPH ii reHepyIounx MNOTY>KHOCTEN B yMOBax 3pOCTaHHs yacTku BIE.

Pedepar aHIJIiHCBKOIO:

Purpose of work - development of mathematical tools and software applications for researchsing on development
prospects of Ukraine’s UPS in the conditions of increasing the share of capacity on renewables, the variable
electricity generation of which is compensated by the battery energy storage systems. The new models of life cycle
of batteries electricity storage systems (BESS) and their joint work with RES and use of traditional reserve plants
are developed. The new mathematical model of joint operation of a PV power plant and BESS has been developed
to ensure the stability of electricity supply when the weather conditions change and to eliminate losses on
inverters of excess electricity. The mathematical model of optimization of the forecast electric power system
generating capacity structure is improved, in which, unlike the existing approach, the daily electric load demand
curve (LDC) is presented by consecutive time intervals to take into account the use of storage systems in
electricity generation or consumption. The joint work of RES and BESS in the power system is taken into account
by charging surplus generation of RES while exhausting all possibilities to balance demand coverage at a certain
time interval of the daily LDC, including limiting RES generation, with subsequent transfer of accumulated
electricity to peak segments. To ensure the power system balance reliability during the operation of significant
shares of variable capacities of wind and PV plants, the balances of specific daily LDC are used, which determine
the amount of reserve capacity at a given level of RES capacity. On the basis of the formed scenarios of Ukrainian



UPS development prospects the development of structure of its generating capacities in the conditions of growth
of share of RES are investigated.
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