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STATE REGULATION OF ENERGY STORAGE SYSTEM
DEVELOPMENT IN UKRAINE AS ATOOL FOR ENSURING POWER
SYSTEM STABILITY

The current transformation of Ukraine’s energy sector is driven by two key
factors: the growing share of renewable energy sources (RES) and the destruction of
energy infrastructure resulting from the full-scale Russian-Ukrainian war. RES,
particularly solar and wind generation, are characterized by high variability in
production, which creates additional challenges for balancing the power system. At the
same time, damage to traditional balancing capacity reinforces the need for flexible
system stabilization tools.

In this context, energy storage systems (ESS) are becoming a critically important
element of the energy infrastructure. They ensure peak load smoothing, frequency
maintenance, capacity reserve, and RES integration. At the same time, the
effectiveness of their implementation largely depends on the quality of government
regulation and the creation of appropriate market incentives.

Despite growing attention to ESS, Ukraine’s regulatory framework is still taking
shape, necessitating a scientific analysis of existing state governance mechanisms in
this sector.

The aim of this study is to analyze the mechanisms of state regulation governing
the development of energy storage systems in Ukraine and to assess their effectiveness
in ensuring the stability and reliability of the power system amid the growing share of
RES.
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The research was based on Ukrainian laws and regulations, specifically Law of
Ukraine No. 3220-IX, analytical materials from NPC “Ukrenergo,” reports from
international organizations (IEA, USAID), and studies by think tanks.

The study employs methods of systems analysis to assess the role of energy
storage systems in the power grid, comparative analysis to contrast the Ukrainian
regulatory environment with international practices, and methods of institutional
analysis to examine mechanisms of state governance.

Energy storage systems perform key functions in ensuring the stability of the
power system. In particular, they allow for smoothing out daily and seasonal
fluctuations in renewable energy generation, reducing the need for reserve thermal
capacity, and ensuring a rapid response to grid imbalances. According to estimates by
the International Energy Agency, the development of energy storage is one of the key
factors in integrating RES into modern power systems [1].

In Ukraine, the importance of energy storage is further heightened by damage to
generation and grid infrastructure. In its analytical reports, NPC “Ukrenergo”
emphasizes the critical need for maneuvering and balancing capacity to maintain the
stability of the integrated power system [2].

As of 2024-2025, the development of energy storage systems (ESS) in Ukraine
Is in its early stages, yet it is characterized by rapidly growing interest from the
government and international partners. The actual installed capacity of energy storage
systems in Ukraine remains limited and is estimated at several dozen megawatts,
primarily in the form of pilot or demonstration projects integrated with solar and wind
power plants [2].

At the same time, demand for such systems is growing rapidly. According to
estimates by NPC “Ukrenergo,” to ensure the stable operation of the power system
under conditions of a high share of RES, Ukraine will need at least 1-2 GW of
maneuvering and balancing capacity in the medium term, a significant portion of which
can be provided precisely through energy storage systems [2]. In long-term power grid
development scenarios, which account for integration into ENTSO-E and an increase
in the share of RES to 25-30%, the need for storage may exceed 3-5 GW.

At the same time, a portfolio of investment projects is taking shape. According
to industry studies, projects to create energy storage systems with a total capacity of
over 500 MW are at various stages of development in Ukraine, including both private
initiatives and projects involving state-owned companies [3]. Some of these are aimed
at participating in the balancing market, while others focus on integration with RES or
ensuring energy autonomy for enterprises.

International financial and technical support plays a significant role in the
sector’s development. In particular, the USAID Energy Security Project includes the
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implementation of pilot energy storage solutions, as well as the development of market
mechanisms for their integration [4]. Additionally, international financial institutions,
including the World Bank and the EBRD, have declared their readiness to invest in
projects aimed at increasing the flexibility of Ukraine’s power grid, including battery
storage. The total volume of potential financing in this segment is estimated at
hundreds of millions of dollars in the medium term.

Changes in government policy are also an important driver of RES development.
The adoption of Law No. 3220-1X created the legal framework for energy storage
systems to operate as separate market participants [5]. Ukraine’s strategic energy
policy documents, particularly the updated power system development plans, call for
the active implementation of energy storage technologies as a tool to enhance grid
resilience.

According to the recommendations of the International Energy Agency, for the
effective integration of RES, Ukraine must create conditions for scaling up energy
storage systems by 2030, which entails the formation of a market for ancillary services,
infrastructure development, and the attraction of private capital [1]. In this context,
energy storage systems are viewed as one of the key elements of the transition to a
decentralized and low-carbon energy system.

Despite positive momentum, market development remains uneven. The
implementation of most projects depends on further improvements to the regulatory
environment, specifically the establishment of clear rules for the participation of energy
storage systems in the electricity market, as well as the creation of economic incentives
for investors. Thus, the current state of ESS development in Ukraine can be
characterized as transitional—moving from pilot projects toward the formation of a
fully-fledged market.

The adoption of Law of Ukraine No. 3220-1X was an important step in
establishing the legal framework for the development of energy storage systems. The
law defines energy storage systems as a distinct element of the energy infrastructure
and creates the conditions for their participation in the electricity market.

At the same time, the practical implementation of the law’s provisions depends
on subordinate legislation and decisions by the regulator—the NEURC. In particular,
key issues include access to the ancillary services market, tariff setting, and connection
rules.

According to IEA estimates, the effective operation of energy storage systems
requires clearly defined market mechanisms that allow such systems to generate
revenue from participation in the balancing market and the provision of ancillary
services [1].

Among the key barriers to the development of energy storage systems in Ukraine are:
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- regulatory uncertainty and a fragmented regulatory framework;

- high capital intensity of projects;

- lack of stable economic incentives;

- limited integration into the electricity market.

According to an analysis by the IEA and USAID, without the creation of clear
market signals, the development of energy storage systems remains economically risky
for investors [1; 4].

International experience shows that the effective implementation of energy
storage systems is based on a combination of regulatory incentives and market
mechanisms. In EU countries, energy storage systems are actively integrated into
balancing markets, which ensures their economic viability.

For Ukraine, it is important to implement European approaches, particularly
within the framework of integration into the EU energy market. This entails developing
the ancillary services market, creating conditions for competition, and attracting
investment.

In the long term, energy storage systems could become a key element of the post-
war reconstruction of the power system, ensuring its decentralization, flexibility, and
resilience.

Energy storage systems play a critically important role in ensuring the stability
of Ukraine’s energy system amid the growing share of RES and military challenges.
They allow for increasing the flexibility of the power system, reducing dependence on
traditional generation, and ensuring the integration of renewable energy sources.

State regulation in this area is still in its infancy. The adoption of foundational
legislation creates the conditions for market development but requires further
refinement through the development of subordinate regulations and the establishment
of effective market mechanisms.

To ensure the full-scale development of energy storage systems in Ukraine, it is
necessary to create a stable regulatory environment, introduce economic incentives,
and integrate the national market into the European energy system. This will be an
important step toward the country’s sustainable development and energy security.
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X BceykpaiHchka HayKOBO-IIPAKTHYHA KOH(EPEHList 3 MKHAPOTHOIO Y4aCTIO

" «CyuacHa ykpaiHcbKa JiepikaBa: BEKTOPH PO3BUTKY Ta LLIsXu Mobimi3auii pecypcis»
30 keitHs 2026 pik e

HaykoBe BuIaHHA

CyuacHa ykpaiHCbKa Jep:KaBa: BEeKTOPH PO3BUTKY Ta HLISIXH MOOLTi3amii
pecypciB : Marepiann X BceykpaiHChKOi HayKOBO-NPAaKTHYHOI KOH(pepeHuli 3
MDKHapoaHOIO  ydacTio, M.Omeca, 30 «kBiTHa® 2026 poky. Opeca: /I3
«I[iBH€HHOYKpAaiHCHbKMI  HALlIOHAJbHUM  MEJAroriyHUil  yHIBEPCUTET  IMEHl
K. JI. Ymmuucbkoroy», LlenTp comiansHO-TOMITHYHEX JdochimkeHsb «Politicusy, 2026.
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