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30KpeMa i3 BIPOBAIKEHHSIM MeXaHi3MiB JJIs1 aKTUBHUX CIIOKUBAYiB, €(PEeKTUBHICTb JisIbHOCTI aKTUBHOTO
CIIO>KMBA4a 3HAYHOIO MipOIO 3aJIEXKUTh Bifl 3IATHOCTI THYYKO pearyBaTy Ha PUHKOBI CUTHAJIHU, BKJIIOYAI04U
[IOTOAVHHI LIiHM, 0OMEXXEHHS OIIepaTopa CUCTEMHU Iepefadi Ta PO3IIOiNy, a TAKOK BUMOTH 10 6ajlaHCyBaHHSI.

YcknagHeHHS npolenyp KOMEPLiHOro 061Ky eJIeKTpUYHOI eHeprii Ta B3aeMoJlii 3 orepaTopaMu CUCTEM



00YMOBJIIO€ HEOOXIIHICTh MiJIBULIEHHS TOYHOCTI IPOrHO3yBaHHS rpadikiB eJIeKTPUYHUX HABAHTAKEHb Ta
IIPUMAHATTS pillleHb IOA0 KepPyBaHHS PeXXMMaMy B yMOBaX HeBU3HA4eHOCTi. lle Bu3Hayae JOLINBbHICTh pO3POOKHU
METO/IB ONTHUMI3allii EHEPrOCIOXMBAHHS i reHepallii 3 ypaxyBaHHSIM TEXHIYHUX, EKOHOMIYHUX i PEryJIaTOPHUX
0obMe>xeHb. MeTOI0 pOOOTH € MiABUILEHHS €(PEKTUBHOCTI KEPYBAHHS PEKMMaMU reHepallii, CIIOXKUBaHHS Ta
36epiraHHs eJIeKTPUYHOI eHeprii aKTUBHUX CIIOKMBAYiB 32 PAXYHOK AMHAMIYHOTO PO3INOAiNy €HEPreTUYHMX IIOTOKIB
3 ypaxyBaHHSIM PUHKOBUX CUTHAJIB Ta TEXHIYHMX 0OMeskKeHb. O6'€KTOM JOCIIiIyKeHHsl 00paHO NPOLeCU PO3IoJIiny
IIOTOKIB €JIEKTPUYHOI €HEePrii B CUCTEeMi €JIEKTPOIIOCTaYaHHsl aKTUBHUX CIIOKMBayviB. [IpegmMeToM JOCiI>KEeHH S
BHCTYIAIOTh METOIY Ta 32CO6M KePyBaHHS PEXKUMaMU B ri6PUIHNX CUCTEMAaX €JIeKTPOIIOCTaYaHHS aKTUBHUX
CITOKMBaYiB 17151 3a6e3redyeHHs1 e(heKTUBHOTO CIIOXKUBAHHS €JIEKTPUYHOI eHeprii. 711 OCSITHeHHS MOCTaBIeHOI
MeTHU OyJI0 BUKOHAHO TaKi JOCiAHUIIBKI 3aBIaHHS: aHaJli3 HOPMaTHMBHO-IIPABOBOrO 3a6e31e4eHHs YKpaiHy 1010
(PYHKLiOHYBaHHS aKTUBHMX CIIO>KMABAYiB; aHAJIi3 PEXXUMIB aKTUBHUX CIIO>XKMBAUiB HAa OCHOBI KJIAaCTEPHOrO aHAJi3y Ta
aHATITUYHUX METOIiB; GOPMYBAaHHS METOJIIB Ta MiAXOMIB O KEPYBAaHHS aKTHBHUMU CIIO>KMBAaYaMU B YMOBAx
(YHKLiOHYBaHHS PHMHKY €JIEKTPUYHOI eHeprii; po3po0uTH aJIrTOPUTM [IPUMHSTTS pillleHb JUHAMIYHOI 3MiHU
[IpiOpUTETIB PO3MO/iNy €HEePreTUYHUX IOTOKIB MK €JIEMEHTaMU CUCTEMHU €JIEKTPOIIOCTaYaHHS aKTUBHOTO
CIIO>KMBA4a 3 3JIy4E€HHSIM BiIHOBJIIOBAHUX [KEPEJI €HEePrii Ta YCTAHOBOK 30€piraHHs €Heprii; po3poOoUTU CTPYKTYPY
iHopmaLiiiHO-PO3paxyHKOBOIO KOMIIJIEKCY, BU3HAUUBILIY HOTO KJIIOYOBI KOMIIOHEHTH Ta peasi3yBaTu ix

B3a€MO/IiI0, 1110 Mae 3a6e31e4yBaTy OllepaliifiHy JisbHICTh aKTUBHOTO CIIOXMBAYya HA PUHKY €JIeKTPUYHOI eHeprii.

2. The relevance of the research is driven by the increasing share of renewable energy sources, the widespread
deployment of photovoltaic systems, and energy storage systems, which fundamentally transform the role of the
consumer within the power system and increase the importance of controllability of electrical load profiles. The
rapid proliferation of distributed generation technologies, particularly photovoltaic systems, together with the
integration of energy storage installations, leads to a significant shift in the traditional role of the end-user of
electricity. The consumer is gradually transforming from a passive element of the power system into a full-fledged
market participant—an active consumer capable of influencing both local and system-level operational conditions.
This transformation is taking place in the context of the ongoing decentralization of power systems, increased
variability of generation due to renewable energy sources, and the emergence of new market mechanisms aimed at
integrating distributed resources. As a result, the operational behavior of consumers becomes a critical factor
affecting the balance, stability, and economic efficiency of the power system as a whole. Under the conditions of
the modern electricity market, particularly with the implementation of dedicated mechanisms for active
consumers, the efficiency of their operation largely depends on the ability to flexibly respond to market signals.
These signals include hourly electricity prices, constraints imposed by transmission and distribution system
operators, and balancing requirements associated with participation in organized market segments. At the same
time, the increasing penetration of variable renewable generation introduces additional uncertainty associated
with weather-dependent production, forecast errors, and price volatility. In addition, the ongoing digitalization of
the energy sector and the deployment of intelligent monitoring and control systems enable real-time data
acquisition and processing, creating new opportunities for adaptive and automated energy management. However,
this also increases the requirements for the robustness, scalability, and computational efficiency of control
algorithms, particularly in applications involving hybrid energy systems with multiple interacting components.
Therefore, the development of methods for optimizing electricity consumption, generation, and storage, taking
into account technical, economic, and regulatory constraints, as well as uncertainty factors, is a relevant and
timely scientific and practical problem. The aim of the work is to improve the efficiency of managing generation,
consumption, and storage modes of active consumers through the dynamic allocation of energy flows, taking into
account market signals, technical constraints, and operational uncertainties. The object of the study is the
processes of electrical energy flow distribution within the power supply systems of active consumers. The subject
of the study comprises methods, models, and tools for controlling operating modes in hybrid power supply
systems of active consumers to ensure efficient and economically justified electricity consumption. To achieve the
stated objective, the following research tasks were accomplished: analysis of the regulatory and legal framework of
Ukraine regarding the functioning of active consumers; analysis of operating modes of active consumers based on



cluster analysis and analytical methods; development of methods and approaches to managing active consumers
under electricity market conditions; development of a decision-making algorithm for the dynamic adjustment of
priorities in energy flow distribution among elements of an active consumer’s power supply system incorporating
renewable energy sources and energy storage systems; development of the structure of an information and
computational complex, identification of its key components, and implementation of their interaction to ensure
the operational activities of an active consumer in the electricity market.
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