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Chapter 1. Introduction. 

During the full-scale invasion, the Ukrainian electricity market faces complex systemic 

challenges. Large-scale destruction of thermal and damage to hydroelectric generation have 

significantly reduced the system’s ability to balance supply and demand, while nuclear power continues 

to provide a stable base output but lacks flexibility. At the same time, the share of renewable energy, 

primarily solar, is increasing, creating daily mismatches between electricity consumption and 

production. Existing balancing mechanisms, such as imports or remaining hydropower, are insufficient 

to fully address this imbalance. 

These challenges in the country’s energy system have created a clear need for flexible 

infrastructure capable of rapid response to daily fluctuations.  

The paper examines the role of battery energy storage systems (BESS) as a solution to the 

balancing gap. Specifically exploring the best-fitted solution configuration and evaluating the financial 

feasibility of constructing such an infrastructure project. The results aim to provide evidence-based 

arguments for the deployment of medium-scale BESS stations as a part of Ukraine’s transition towards 

a more flexible and resilient energy system. 
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Chapter 2. Ukrainian power market context and the balancing gap. 

2.1 Loss of variable generation due to war 

​ Since the start of the full-scale invasion, Ukraine’s national electricity system has experienced 

large-scale destruction of flexible generation assets. Russian air strikes have primarily targeted thermal 

and hydroelectric power plants, which historically provided the system’s balancing capacity during 

high-demand periods. 

 

Core facts 

●​ By late 2024, at least 9 GW of generational capacity have been destroyed or disabled by 

missile and drone strikes (International Energy Agency). 

●​ Nuclear generation remains the dominant source of electricity and provides 60 to 70 

percent of base load, while demand reached approximately 18 GW during peak hours of winter 2026, 

as shown in Fig. 1 (Interfax).  

●​ Nuclear power plants, because of their technical limitations, cannot provide fast 

response flexibility required for balancing short-term demand fluctuations. 
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Fig. 1. Electric energy in Ukraine by source, February 2026. Source: Interfax-Ukraine. “Electricity 

Deficit in Ukraine Decreases from 5–6 GW to 4.3–4.5 GW due to Warming – Minister of Energy.” 

Interfax-Ukraine, 12 Feb. 2026, interfax.com.ua/news/economic/1144224.html 

 

As a result, the majority of power generation, which historically provided balancing capacity, is 

destroyed or damaged, leaving the country's energy system to rely on emergency imports and limited 

hydro resources to provide ancillary services. 

 

2.2 Limitations of the remaining balancing solutions 

After the destruction of thermal generation, hydro and imported energy are used to mitigate 

demand fluctuations. However, the amount of electric power that can be obtained from these sources is 

limited, as both of them have their constraints. 
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Core facts 

●​ Current import capacity is approximately 2.1 GW; system deficits reach 4-6 GW due to 

lost domestic generation (Interfax). 

●​ The ability to transport imported energy from west to east across the country can be 

limited at times, as Russians often strike substations dedicated to energy distribution. 

●​ Hydro capacity was severely restricted since the destruction of the Kakhovka Dam and 

damage to DniproHES. 

●​ The hydro generation is unstable and limited by seasonal water availability and the need 

to maintain reservoir levels; it cannot reliably serve as a source of balancing power. 

 

​ Key implication: the Ukrainian power system requires additional, constantly available, flexible 

infrastructure, capable of rapidly responding to supply-demand imbalances. 

 

2.3 Growth of variable renewable generation 

Despite the war, Ukraine has seen a growth in renewable energy capacity. 

 

Core facts 

●​ Approximately 850 MW of new solar capacity was added in 2024 alone (Interfax). 

●​ Solar generation accounted for about 4.5% of total electricity production in early 2025 

(IFEC). 

●​ Due to the fact that solar generation reaches its peak in midday hours, and demand for 

electricity peaks in the morning and evening, solar energy producers often have to curtail production. 
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Key implication: with no way to store available electricity generated during peak solar hours, 

the energy system cannot fully accommodate rising renewable energy production. 

 

2.4 Conclusions 

1.​ Ukraine has lost a significant share of its flexible generation, creating a structural 

balancing deficit. 

2.​ Nuclear generation, which remains mostly unaffected by air attacks, provides a stable 

base output, however it cannot provide balancing services. 

3.​ The share of renewable generation is increasing, but with no way to accommodate 

excess production, its benefits are limited. 

4.​ Existing solutions, such as remaining TPPs and hydro, imports, cannot fully cover the 

system’s balancing gap. 

 

Implication: the Ukrainian electricity system requires new reliable balancing infrastructure, 

preferably with the ability to accommodate rising renewable energy production. 
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Chapter 3. Why BESS is the relevant solution. 

3.1 Matching the daily demand imbalance 

The Ukrainian electricity market is characterized by a mismatch between generation and 

consumption, combined with the destruction of facilities that were traditionally responsible for 

managing the discrepancies. On the one hand, there is excess electricity production during midday 

hours, due to solar generation, while demand peaks during morning and evening, creating recurring 

daily deficits. Before the war, these peaks were covered by thermal and hydro plants with a capability 

to cover deficits over several hours. The destruction of this capacity created a need for multi-hour 

balancing resources, not just short-duration frequency response. 

Therefore, an effective solution must simultaneously address both aspects of the problem: 

●​ Enable energy shifting within the same day, absorbing excess solar generation during 

11:00-15:00 and discharging during peak demand periods 

●​ Provide continuous output over several hours to support evening peaks (18:00-22:00), 

and also assist with the morning demand 

 

3.2 Scalability and resilience 

The war reality also has an impact on the characteristics of the solution: 

●​ The solution needs to be deployable in modular units - modularity enables incremental 

capacity increase, reducing upfront investment needs, while also mitigating the risk of complete 

physical destruction 

●​ It must operate at a scale comparable with the regional demand - ensures that individual 

units can provide meaningful outages support locally, reducing dependence on transmission 

infrastructure, which is in itself a frequent target for air strikes  
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●​ It must reduce dependence on large centralized assets, which are vulnerable to 

disruptions - decreases the probability that a single air strike can cause large-scale system failure, and 

increases overall grid resilience. 

 

3.3 Operational markets flexibility 

In addition to technical suitability, a balancing solution must be economically viable within the 

structure of the national electricity market. This requires the ability to operate across multiple market 

segments: 

●​ Day-ahead market (DAM): capitalizing on price differences between low and high 

demand periods 

●​ Balancing market (BM): responding to the real-time system imbalances 

●​ Ancillary services (AFRR): providing fast-response frequency regulation 

 

To utilize these market opportunities, the system must be capable of both short-term response 

and continuous energy delivery. 

 

3.4 Conclusions: required characteristics of the solution 

1.​ Enable the daily energy shifting between midday surplus and evening deficits 

2.​ Provide multi-hour discharge capability to cover peak demand periods 

3.​ Be deployable in modular distributed units to negate war risks 

4.​ Operate across multiple electricity market segments 

5.​ Support the integration of growing renewable generation 
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3.5 Relevance of a 20 MW / 80 MWh configuration  

A Battery Energy Storage System (BESS) is a grid-connected infrastructure installation that 

stores electricity during periods of low demand and releases it back into the system when demand 

increases. BESS does not produce electricity but allows for a temporary redistribution of energy by 

providing fast-response balancing services.  

A BESS with a capacity of 20 MW and 80 MWh satisfies all of the above requirements. Such a 

configuration enables the station to discharge for four consecutive hours, which directly corresponds 

with the duration of the evening peak demand period. It allows the system to charge during midday 

hours when solar generation output is the highest, as demonstrated in Fig. 2.  

 

 

Fig. 2. Viability of 4hr cycling. Source: “Post.” Telegram, uploaded by Market Operator Ukraine 

(Оператор ринку), 2026, t.me/MarketoperatorUA/3860 

 

The power scale of 20 MW aligns with the size of distributed energy infrastructure currently 

being deployed in Ukraine, such as gas-powered stations, making it suitable for modular and 

decentralized implementation. Additionally, the 1 to 4 combination between power and capacity 
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enables participation across balancing, ancillary, and day-ahead markets. Scaling to higher capacities 

would require legal technical and economic feasibility justification documentation, which is expensive 

and takes at least a year, while smaller configuration increases non-variable capex per unit, reducing 

project efficiency. 

 

Conclusion:  

A 20 MW / 80 MWh BESS configuration is a direct response to the specific structural and 

market characteristics of the national electricity market, which makes it a relevant solution for the 

identified problems. 
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Chapter 4. Comparable projects. 

4.1 DTEK x Fluence 

The DTEK x Fluence BESS project in Ukraine is the country’s first large-scale deployment of 

battery energy storage. Under the initiative, DTEK partnered with the battery storage solutions provider 

Fluence to install 200 MW of BESS capacity across six sites with a combined storage of 400 MWh 

(DTEK). The project was executed rapidly over the timespan of approximately six months (March - 

August 2025), significantly faster than the typical energy storage deployments, and was operational in 

time for the 2025-2026 winter season. The costs amounted to around €125 million, or €625 thousand 

per MW (DTEK). 

 

Key implications: 

●​ Large-scale BESS deployments in Ukraine can be implemented under wartime 

conditions within short timelines 

●​ International technology providers (Fluence) are actively entering the Ukrainian market 

●​ The project has a much larger scale than the solution proposed in this paper, designed 

for system-wide balancing, not localized deployment  

 

4.2 PowerOne 

The PowerOne initiative, led by Dragon Capital in partnership with industry figures, including 

Volodymyr Kudrytskyi, former head of Ukrenergo, and supported with international finance, combines 

flexible gas generation and BESS solutions to strengthen the decentralized energy capacity and grid 

resilience in Ukraine. Under a financing agreement with the European Bank for Reconstruction and 

Development, the project has secured approximately €22.3 million in loans plus €3 million in grants to 
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construct gas power plants totalling 36.8 MW and BESS stations with a total capacity of 31.5 MW at 

multiple distributed sites mainly in western Ukraine, with individual units of up to 10 MW to provide 

peak demand support. This mixed configuration approach allows for an efficient emergency grid 

support - gas turbines provide rapidly available generation while the BESS offers fast-response 

balancing and storage for excess energy, improving flexibility of the constructed infrastructure (Kyiv 

Post, EBRD). 

 

Key implications: 

●​ BESS is not only deployed as a standalone infrastructure, but also as a part of larger 

energy system projects 

●​ International financing institutions (EBRD) are ready to finance such projects 

●​ The project has a comparable (tens of MWs) scale, which indicates a demand for 

smaller, flexible, distributed energy solutions  

●​ Colocation with generational infrastructure can be a viable extension of the project 

(which will be discussed in detail in the Risks section) 

 

4.3 KNESS 

The KNESS energy group has been actively deploying large-scale BESS stations across 

Ukraine as a part of its business operations. In 2025, KNESS commissioned over 100 MW of storage 

capacity across multiple sites, with a plan to install around 200 MW more in 2026. The project is 

funded by the company's own investment as well as in cooperation with domestic and international 

financiers, and, per the most recently available data, has cost them about €40 million up to this point. It 

is worth noting that part of the funds used by the company was provided by Oschadbank, to quote the 

Director of Power Trading and Supply at KNESS Serhiy Kravchuk, “there are no problems with raising 
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financing”. Set up in close cooperation with the international technology provider HiTHIUM, KNESS 

stations are used to provide frequency support reserve as well as frequency restoration reserve for the 

grid (LIGA, Interfax).  

 

Key implications: 

●​ Financing is available from domestic banks and international partners 

●​ The company has a portfolio of BESS projects, with a future expansion strategy, 

indicating a profitable operational business model 

 

4.4 Conclusions: cross-case patterns 

1.​ Most projects are deployed in units of 10-50 MW, which confirms that the proposed 20 

MW system is within the standard range 

2.​ Systems are quoted to be used for prolonged peak demand support, not only frequency 

response, which also corresponds with the aforementioned design needs 

3.​ Projects are often financed through a mix of (1) private capital, (2) domestic investment, 

and (3) international institutions, helping to mitigate risk premiums 

4.​ Deployment is always distributed across multiple sites, per the available data 

5.​ Hybrid models, colocating BESS with generational capacity, exist, but standalone BESS 

is also viable 
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Chapter 5. Market environment: feasibility drivers. 

5.1 Auctions 

An important mechanism for the construction of utility-scale battery stations in Ukraine has 

recently been introduced - specialized auctions for ancillary services led by the system operator 

Ukrenergo. For example, in August 2024, the system operator conducted its first auction for frequency 

support reserve, awarding five-year contracts, to be paid out in euros, for 99 MW of storage capacity. 

Winners are obligated to install and operate BESS facilities by October 2025. This has marked a crucial 

market opportunity for the development of industrial storage and sparked investor interest by providing 

predictable revenue for future operations. Further auctions are expected to stimulate investor 

competition and strengthen the energy system (Golaw). The project model for the paper does not 

assume direct participation in such auctions, however the existence of these mechanisms extends 

market opportunities for developers. 

 

Key implications: 

●​ Auctions provide predictable and reliable revenue streams, which increase the 

bankability of the project 

●​ Reliance on volatile cash inflows is reduced 

●​ Allows for the structure of the project with a base revenue from the auction, plus an 

additional revenue from market participation  

 

5.2 Legal 

The legal and regulatory environment for battery storage in Ukraine is adjusting to stimulate 

rapid deployment and ease the integration of BESS into the national electricity market. Legislative 
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reforms introduced under draft law No. 13219 propose improvements that simplify grid connection and 

promote the utilization of storage facilities in combination with renewable generation, which increases 

efficiency. Other legal reforms, aimed at EU-Ukraine markets synchronisation, also take place, 

including clearer auction rules, contract terms that are more lenient towards operators’ interests, 

including guaranteed revenue and longer development timelines (CMS, CSIS).  

 

Key implications: 

●​ Increases developer confidence with defined regulatory frameworks, improving project 

delivery timeline, and, consequently, project economics 

●​ Reduces the risk of grid connection and other types of bottlenecks that can affect 

viability 

●​ Enables flexible project design, including colocation with the renewable generation 

 

5.3 International donors 

International financial institutions and national governments consistently show interest in 

supporting Ukraine’s transition towards a more distributed and resilient power system, with BESS seen 

as a crucial infrastructure component. Lenders such as the EBRD and World Bank have provided 

significant financing for projects linked with BESS development (Golaw). Additionally, valuable 

partnerships, like collaboration between Britain’s Octopus Energy and DTEK which aim to mobilize 

€100 million from EU and UK national as well as private funds for distributed battery storage 

solutions, accelerate the ability of developers to strengthen Ukraine’s grid system (Reuters).   

 

Key implications: 

●​ Reduced CAPEX burden for investors 
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●​ Enables insurance, allowing projects to cover high risk premia in the war environment 

 

5.4 Conclusions 

The current market environment in Ukraine is designed to support the feasibility of BESS 

projects through three mechanisms: 

1.​ Auctions provide predictable long-term revenue streams, increasing project bankability 

2.​ Regulatory reforms are adjusted to reduce development risks and accelerate project 

time-to-market 

3.​ Donor financing lowers the cost of capital by mitigating war risks 
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Chapter 6. Business model of a 20 MW / 80 MWh station. 

6.1 Model structure 

The financial model evaluates the feasibility of a 20 MW / 80 MWh BESS station along an 

11-year operating horizon. The horizon of 11 years was chosen to capture the period over which most 

major equipment is depreciated and battery capacity declines to around 70%.  

Key model components: 

●​ Technical parameters of the station 

●​ Capital expenditure (CAPEX) and operating costs (OPEX) 

●​ Revenue streams across electricity markets 

●​ Operational assumptions 

●​ Capacity degradation of the system 

●​ Taxes and depreciation 

●​ Sensitivity analysis 

 

6.2 Model assumptions 

Data and sources:  

The model is based on historical market data for the full year of 2025 - day-ahead market prices 

(Market Operator), balancing market (Ukrenergo). 

 

Technical parameters 

●​ Installed power: 20 MW 

●​ Energy capacity: 80 MWh 

●​ Round-trip efficiency: 90% 
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●​ The station is able to perform 2 full charge-discharge cycles per day, which is plausible 

when observing current (2025) price spreads. The technical plausibility has also been confirmed by 

expert consultations. 

 

Operational  

●​ Operating days per year: 330 

●​ The charging and discharging percentage per market has been obtained by consultations 

with current market participants and is as follows (see Table 1). 

 

Table 1 Market charge-discharge percentage 

 Discharge (sell) Charge (buy) 

DAM 83% 25% 

BM 17% 75% 

 

Source: Expert consultations with current market participant, Dec. 2025. 

Financial 

●​ Total CAPEX: $11.85 million 

●​ Discount rate: 20%, reflecting elevated war risks 

●​ Tax rate: 18% 

●​ Exchange rate: 43 UAH/USD 

 

Degradation 

​ Battery capacity decreases over time, which reduces output and revenue. The model 

accounts for a gradual degradation profile, with capacity declining to approximately 70% by year 11. 
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Model limitations 

●​ The model assumes historical price spreads persist 

●​ Does not include possible regulatory changes, for instance, changes in the rate of fixed 

AFRR services revenue 

●​ Does not model extreme disruption scenarios (outage, physical damage) 

●​ Does not account for scenarios with a lower utilization rate, which could occur due to 

technical or financial reasons 

 

6.3 Cost structure  

Total capital expenditures amount to $11.85 million, or $592.5 thousand per MW, which is 

consistent with previously observed market benchmarks. The CAPEX includes: 

●​ Battery system core equipment - $8.5 million, or 72% of total CAPEX. 

●​ Grid connection 

●​ Design and construction 

●​ Land and development 

 

6.4 Revenue model 

The project generates revenue by price arbitrage across the day-ahead and balancing markets. 

Additionally, the station is able to generate fixed revenue by providing AFRR services to the system. 

The formula that is used in the model to calculate the daily arbitrage gain is 
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Where: 

●​ C: The usable capacity of the battery in MWh 

●​ E: The system's round-trip efficiency  

●​ Pc: Market price for charge 

●​ Pd: Market price for discharge 

 

By using historical data from relevant sources, the model estimates expected revenue from 

station operation. Daily gain is averaged and is later used to calculate the yearly expected profit, while 

AFRR provides fixed revenue per MWh daily, which is later scaled to calculate yearly ancillary 

services revenue. After yearly revenue calculations, OPEX is introduced, where the majority of costs 

consists of tariffs calculated based on the delta between energy charged and energy discharged back to 

the system. 

​  
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Chapter 7. Financial results and sensitivity. 

7.1 Base case financial results 

Under the aforementioned model assumptions, the project is expected to demonstrate strong 

performance over the 11-year horizon. 

The model estimates: 

●​ Internal rate of return (IRR): approximately 45% 

●​ Payback period (simple): approximately 2.5 years 

●​ Net present value: positive, approximately 450 million UAH. 

 

The project is expected to generate positive cash flow from the first year of operations, which is 

primarily driven by the significant price spreads between low and high demand periods, and an 

assumed ability to perform two full cycles per day. 

However, these results hold under the specific set of assumptions and should not be interpreted 

as guaranteed outcomes. 

 

7.2 Sensitivity of the model to key assumptions 

The financial performance of the project is highly sensitive to multiple variables, of which the 

most critical are: 

●​ Price spreads 

●​ System utilization rate 

●​ CAPEX deviations 

●​ Battery degradation profile 

●​ Tariffs and regulatory conditions 
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These variables directly affect revenue and cost structure, and if one or a few assumptions fail, 

the financial performance of the model may be significantly impacted. 

 

7.3 Reduced price spreads scenario 

A severe downside scenario with a 30% reduction in price spreads has been considered to 

reflect potential market stabilization or increased competition. 

 

Under this scenario: 

●​ IRR decreased to approximately 30% 

●​ Payback period extended to approximately 3.5 years 

●​ NPV remained positive but reduced significantly to 172 million UAH 

​  

This case demonstrates that the project remains viable under less favorable market conditions, 

although with a worse performance. 

 

7.4 Increased degradation and price spreads scenario 

 A second stress scenario combines lower price spreads with higher than expected battery 

degradation, reducing available capacity more radically over time (+30%). 

 

Under this scenario: 

●​ IRR decreased to approximately 29% 

●​ Payback period extended to approximately 3.7 years 
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●​ NPV remained positive but reduced significantly to 143 million UAH 

 

While the project remains profitable, the scenario highlights the importance of battery 

performance for long-term project returns. 

 

7.5 Additional considerations 

In addition to the modeled scenarios, several factors can be considered to further test the 

project's viability: 

1.​ Utilization rate: The model assumes the ability to fully utilize the station for two cycles 

per day, in practice, actual utilization might be lower due to operational constraints or low price spreads 

on certain days. 

2.​ CAPEX: Project profitability is sensitive to capital expenditure assumptions; cost 

underestimation may negatively impact financial performance. 

3.​ Tariffs and regulatory changes: transmission and distribution tariffs represent a 

significant portion of operating costs. Changes in market regulations could materially impact the 

project. 

 

7.6 Conclusions 

The model shows that a 20 MW / 80 MWh BESS station can achieve strong financial results 

under current market conditions. However, the results are dependent on assumptions related to price 

volatility, utilization, and cost structure. Even under downside scenarios, the project remains 

economically viable. 
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The financial attractiveness of the project is supported by current market price spreads, but its 

performance is sensitive to changes in core assumptions, investors should consider possible risks before 

making a decision. 
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Chapter 8. Key risks and mitigation. 

8.1 Risk priority matrix 

To evaluate project risks, a probability-impact matrix is constructed (See Table 2). Risks are 

assessed based on: 

●​ Probability: likelihood of occurrence under current market, environmental, and war 

conditions 

●​ Impact: potential effect on project viability (profit, delays, operational capacity) 

 

Table 2 Risk priority matrix 

Risk Probability Impact Priority 

Regulatory and market High Medium High 

Price volatility Medium Medium Medium 

Security Medium Extremely high Medium 

Environmental and 
social 

Medium Low Low 

Technical and 
construction 

Medium Medium Medium 

 

Source: Author’s estimation. 

 

Effective risk management is vital for ensuring profitable operation and long-term viability of 

the BESS project. Since such projects rely on multiple revenue streams and still-emerging regulatory 

frameworks, poorly managed risks may significantly affect project attractiveness. The matrix analysis 

of probability and impact helps investors and developers evaluate the risks and prioritize them 

accordingly. 
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8.2 Regulatory and market 

The electricity market in Ukraine is continuously evolving so that market structure and 

regulatory frameworks are in line with the ever-changing war reality, while also trying to evolve 

towards EU integration. Thus, many frameworks that exist today, such as auction mechanisms, are 

relatively new and prone to unpredictable changes in the future. Such fluctuations in technical 

requirements, contract duration, settlement rules, and so on, may directly influence station revenue. 

Furthermore, if auction volumes increase significantly, price competition may significantly reduce 

expected returns. 

Mitigation strategies include securing long-term contracts through auctions organised by 

Ukrenergo, preferably with foreign currency-backed revenue structures, while also constantly adjusting 

the model to reflect any changes in market conditions. Developers also should actively engage with 

Ukrenergo and other interested parties in consultations on regulatory frameworks, to influence, or at 

least be informed of, anticipated changes. Revenue distribution could also help mitigate risks by relying 

on multiple different markets for operational revenue. Despite possible mitigation, regulatory 

uncertainty remains a key consideration of the projects, as it is highly vulnerable to policy changes that 

can affect long-term viability. 

 

8.3 Price volatility 

​ BESS profitability is highly dependent on price spreads between peak and off-peak hours; 

volatility of wholesale prices can both increase or decrease the expected revenue. If price spreads 

shrink, for example, due to the rapid development of new flexible generation like gas turbines, project 

returns may decline significantly. Other factors, such as increased competition or unpredictable 
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seasonal or weather circumstances, may contribute as well. According to the model, a 30% decrease in 

price spread reduces projected IRR from 45% to 30%, with a payback period increase from 2.5 to 3.5 

years, which demonstrates that price spreads are key to the project return.  

Risk mitigation requires adjusting model input data and assumptions; sensitivity analysis has to 

be conducted across a wide range of scenarios to reflect possible changes in the market environment. 

Consultations with current industry figures could also deepen the understanding of what factors should 

be considered. If electricity prices become extremely high, BESS operators may construct solar or wind 

generation close to the storage systems, allowing the BESS to charge using its own renewable energy, 

instead of relying on expensive grid power. Constant monitoring of key assumptions, such as the 

persistence of historic price spreads, is required to assess project relevance at the time. The project 

remains highly sensitive to price volatility, while mitigation strategies can reduce dependence on 

arbitrage, there is no way to fully eliminate this risk. Rising transmission tariffs for new market entrants 

increase the cost of BESS project limiting new capacity solutions, while solar generation is expected to 

grow steadily, which reinforces historic price spreads.  

 

8.4 Security 

The current security environment in Ukraine introduces significant risks of physical destruction 

to energy infrastructure, which immediately after construction becomes a primary target for Russian 

strikes. BESS stations, while being modular and distributed installations, remain a static asset that can 

be easily targeted.  

​ The main mitigation measure for such risks is insurance that, though it has a high price 

for obvious reasons, can be sponsored, fully or partially, by international donors. For developers 

considering the construction of a larger BESS operation, an obvious strategy is to construct multiple 

distributed nodes instead of a single large centralized facility. Furthermore, the development of physical 
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passive protective infrastructure for such stations may also be a viable option, but further research 

pertaining to efficiency and viability is required. 

 

8.5 Environmental and social 

​ BESS projects are generally considered to have lower pollution impact than other conventional 

types of generation, such as coal, but they still create legal and reputational risks connected with proper 

lifecycle and end-of-life disposal. Lithium-ion systems contain hazardous materials, require fire 

prevention designs, and need credible scrapping pipelines to avoid regulatory risks and public concerns. 

In Ukraine, these issues are regulated in accordance with the Environmental Impact Assessment (EIA) 

law, which is designed to identify and manage risks connected to environmental pollution and public 

health. 

Infrastructure projects may encounter resistance from local stakeholders, potentially affecting 

land allocation, permitting processes, and construction timelines. When a project triggers EIA 

requirements, the regulatory framework calls for public consultations, such as hearings at a hromada 

level. While these procedures are designed to ensure transparency and stakeholder engagement, they 

may introduce non-technical barriers, including formal objections, extended review periods, or 

administrative delays. These factors can impact project timelines and increase uncertainty during the 

development phase. Mitigation strategies should therefore include proactive engagement with local 

communities, transparent disclosure of safety and environmental standards, and early cooperation with 

relevant authorities to secure a successful streamlining of permitting processes. 

8.6 Technical and construction 

Technical risks of BESS operation include possible faultiness of one or several of its many 

components - battery degradation, inverter underperformance, system fire safety, control-system 
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compatibility with the grid, etc. These risks can reduce available arbitrage capacity, response time, and 

compliance for ancillary services and should be managed through accurate technical specifications and 

supplier guarantees. Key mitigations include attentive operation of the station, for example, adequate 

speed of charge-discharge cycling, in accordance with the provider recommendations, and further 

adjustment of the model to include possible maintenance costs. Also, it is important to require a 

commitment from the technical supplier to replace or rapidly repair any faulty modules of the station, 

with clearly defined contract time and cost details. 

Construction and supply chain risks are critical since most of the aforementioned station 

components are imported and may be affected by customs and certification delays. Grid connection 

may also become a bottleneck, since many factors like grid substation readiness or technical protocols 

may significantly push construction deadlines. Mitigation strategies include setting certain connection 

and delivery timelines with the grid operator and supplier; above supply replacement commitments 

help further ensure that if any defective units are discovered during the early-stage construction, they 

can be quickly swapped and station commissioning resumed. 

 

 



34 

Chapter 9. Recommendations to investors/government/donors. 

9.1 Recommendations for the government of Ukraine 

The government is the key player when it comes to creating a stable regulatory and investment 

environment for the development of energy infrastructure.  

Firstly, policymakers should continue the development of a clear framework specifically 

designed to account for energy storage systems deployment on a large scale. While current reforms 

allow for simplifying grid connection and integrating storage with renewable energy sources, further 

clarifications of licensing requirements, market participation rules, and standardized operational 

regulations would significantly reduce the uncertainty factor for both developers and investors. A 

predictable legal environment is also crucially important since many regulatory mechanisms, like 

ancillary service auctions, are relatively new and constantly evolving.  

Secondly, the government should expand the use of long-term ancillary service auctions 

organized by Ukrenergo, since they have already been proven as an effective tool for stimulating 

investment into the sector, mainly by offering predictable revenue streams for storage operators. 

Further expansion of auction volumes and contract durations would attract private investors and allow 

them to quickly scale BESS stations across the country. 

Thirdly, policymakers should encourage the co-location of BESS with renewable energy 

generation. Ukraine has experienced rapid growth in solar capacity, which created a significant 

mismatch between production and consumption in peak daylight hours, with no way to accommodate 

excess energy. Incentivizing integration of BESS stations with renewable energy through tax incentives 

or simplified permitting could significantly improve grid flexibility. 

Finally, a critical priority should be the systemic transition towards a decentralized energy 

architecture. The current centralized structure has demonstrated its vulnerability under wartime 

conditions, particularly its reliance on large-scale generation assets, which proved to be easy targets for 
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air strikes. This is a structural issue and cannot be addressed through incremental measures, such as ad 

hoc financial incentives for developers. Instead, the government should adopt a comprehensive 

long-term strategy aimed at fully restructuring the energy system away from the legacy model - away 

from large power plants and towards the hundreds of smaller units distributed across the country. Lack 

of a clearly defined strategic framework undermines further development of the sector, disallowing 

accurate assessment of system needs, relevant investment prioritization, and coordination in 

infrastructure deployment. The current reactive approach remains inadequate relative to the scale of the 

challenges the Ukrainian energy system faces. Adoption of a systemic approach would lead to more 

efficient resource allocation and be mutually beneficial for all parties involved.   

 

9.2 Recommendations for private investors and developers 

Private investors will be responsible for the majority of BESS deployment in Ukraine. Based on 

the analysis conducted in the study, several recommendations can be provided. 

Firstly, developers should prioritize multi-hour storage configurations of approximately 4 hours, 

as this directly corresponds to the structure of the Ukrainian balancing gap. Such a configuration allows 

it to participate in both arbitrage and balancing markets.  

Secondly, as demonstrated in the financial model sensitivity analysis, price spreads are the main 

profitability driver for the project. Therefore, it is highly recommended to diversify revenue streams. 

For example, participation in Ukrenergo-organized ancillary service auctions is a well-suited strategy 

for securing a part of future revenue, which is unaffected by price spread changes. Where possible, 

developers should structure revenues as a combination of both set contracted income and arbitrage 

gains. Additionally, when selecting a construction site, developers should consider the possibility of 

future addition of generational capacity (gas turbines, renewables) to reduce dependence on grid power 

for station operations. Before the executive decision, developers should also consult with interested 
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parties, where possible, to assess multiple factors such as realistic utilization rate, battery degradation, 

regulatory changes, and increased competition to better understand the plausibility of core assumptions 

and adjust the project accordingly. These measures can significantly de-risk the project, allowing the 

developers to launch safely.  

Thirdly, given the risk of physical damage, the project should incorporate security measures 

from the start. The developers should prioritize the distributed deployment, as a multiple-site structure 

is much more resilient, negating the risk of destruction from a single attack. Moreover, developers 

should secure insurance coverage for the project, potentially supported by international financial 

institutions. 

Fourthly, to mitigate technical and construction risks, developers should partner with 

experienced contractors and technology providers, as well as incorporate guarantees for performance 

and faulty components replacement into contracts with suppliers. To ensure clear timelines, it is 

important to be in close coordination with the grid operator to secure a timely connection and reduce 

time-to-market. 

The Ukrainian market presents developers with a potentially highly profitable investment 

opportunity, but project success depends on the ability to manage key risks related to price volatility, 

regulations, and security. A 20 MW / 80 MWh configuration combined with a diversified revenue 

source, well-engineered operational strategy, and mindful risk management provides a viable approach 

for market entry. 

 

9.3 Recommendations for international donors 

International financial organizations and donor governments play an important role in 

supporting Ukraine’s energy transition; many institutions, like the European Bank for Reconstruction 

and Development, have already financed projects related to BESS deployment.  
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One of the most important contributions that international partners can provide is financing, 

particularly with the ability to provide risk-sharing instruments to domestic developers. Since energy 

facilities remain one of the primary targets for potential airstrikes, related projects carry extremely high 

risk premiums. Financial assistance programs that would cover war-related risks can help investors 

secure insurance coverage and continue the deployment of energy storage capacity with a lower risk. 

Secondly, donors should actively provide technical assistance and knowledge-sharing programs 

on energy storage integration. Ukraine’s electricity market is still adapting, and cooperation between 

international organizations and the government, along with domestic developers, could significantly 

improve the regulatory environment, market mechanisms, and provide expertise on technical aspects, 

which would be beneficial for the faster development of the sector.  
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Chapter 10. Conclusion. 

This study examined the feasibility of deploying a 20 MW / 80 MWh battery energy storage 

system, focusing both on system-wide level implications and project scale economics. 

The analysis demonstrates that, within the current context of the Ukrainian power system, 

particularly the balancing gap and lack of means to cover it, the proposed BESS represents a 

technically suitable solution. Multi-hour configuration allows energy shifting between periods of 

excess generation and peak demand, while modular deployment aligns with the need for a more 

decentralized and resilient energy system.  

Analysis of comparable projects confirms that similar systems are already being deployed in 

Ukraine, supported by private investors and international donors. The market environment further 

supports feasibility by the introduction of ancillary auctions and regulatory improvements. 

The financial model indicates that, under the stated assumptions, the project can achieve strong 

economic performance, with high estimated returns and a short payback period. However, the results 

are sensitive to key factors such as price spreads, operational rates, capital expenditure, and regulatory 

conditions. This highlights both the attractiveness of the project and the importance of disciplined risk 

management. 

The construction of a 20 MW / 80 MWh BESS station in Ukraine is supported by system needs 

and market conditions, making it a feasible and strategically justified investment, taking into account 

that the risks are actively managed and assumptions hold continuously. 
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Model assumptions 
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APPENDIX 2 

CAPEX and OPEX
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APPENDIX 3 

Day-ahead market and AFRR 
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Balancing market
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Yearly revenue calculations 
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APPENDIX 6 

Sensitivity calculations
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