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Description of the activity: To complement our sectoral analysis of different aspects related to

the biomass and energy sectors, it is important to also examine what have been the investment

patterns that have characterized the energy sector in the past 20 years (sources of capital, types of

capital, types of investments, role of state support, investment instruments - debt, equity, hybrid,

etc.). We plan to perform this overview based on existing literature, financial reports of most

relevant players, statistical information, etc.

Introduction

The Romanian Energy Sector stands as a cornerstone of the country's economic infrastructure,

playing a pivotal role in powering industries, fueling households, and propelling overall

development. Characterized by a diverse mix of energy sources, including fossil fuels, nuclear

power, and an increasing focus on renewable energy, this sector is not only a key driver of

economic growth but also a determinant of environmental sustainability.

Romania's geographical endowments have historically influenced its energy landscape. The

country boasts abundant coal reserves, facilitating a substantial contribution to electricity

generation. Additionally, its access to crude oil reserves and refining capacities positions it as a

regional player in the oil and gas market. The potential for hydropower, largely harnessed from

the Carpathian Mountains' rivers, further diversifies the energy portfolio. This mix of resources

has enabled Romania to maintain energy self-sufficiency and contribute to regional energy

security.

In recent years, the Romanian Energy Sector has undergone a significant transformation driven

by global imperatives for clean energy and environmental responsibility. The nation's



commitment to the European Union's renewable energy targets has led to a surge in investments

in wind, solar, and biomass projects. This transition aligns with Romania's broader efforts to

reduce carbon emissions and enhance energy efficiency, ensuring a sustainable energy supply for

current and future generations.

A comprehensive analysis of historical investment trends in the Romanian Energy Sector

provides invaluable insights into the sector's past, present, and potential future trajectories. This

retrospective examination sheds light on the dynamics that have shaped the sector's growth,

revealing patterns that illuminate the decision-making processes of investors, the responsiveness

of the sector to policy changes, and the role of technological advancements.

By dissecting investment trends over the past two decades, stakeholders can discern the cyclical

nature of investments, identifying periods of robust growth and moments of stagnation. Such

insights aid in anticipating potential challenges and opportunities, enabling stakeholders to

formulate proactive strategies to navigate fluctuations effectively.

Understanding historical investment patterns is particularly pertinent in the context of the

Romanian Energy Sector's ongoing evolution. As the sector responds to shifting global energy

dynamics, decarbonization imperatives, and emerging technologies, a retrospective analysis

provides the foundation for making informed choices. Policymakers can derive lessons from past

successes and setbacks to craft effective regulatory frameworks that encourage sustainable

investment. Investors can assess historical risk profiles, aiding in the optimization of their

portfolios.

Moreover, an in-depth analysis of investment trends highlights the interplay between financial

decisions and broader societal goals. It allows for a nuanced evaluation of the impact of

investments on environmental sustainability, economic development, and energy security.

Ultimately, this historical perspective empowers stakeholders to proactively shape the Romanian

Energy Sector's trajectory in alignment with national and international aspirations.

As we progress through this analysis, we will delve into the intricate fabric of investment

sources, the spectrum of capital types deployed, the nuanced investment trends witnessed across

different sub-sectors, and the significant role of state support. By uncovering the layers of

historical investment patterns, we aim to provide a comprehensive understanding of the



Romanian Energy Sector's financial journey, paving the way for informed decision-making and

strategic planning.

1. Sources of Capital in the Romanian Energy Sector

1.1. Public Funding and State Support

Government subsidies and incentives have been instrumental in driving investments within the

Romanian Energy Sector. These financial mechanisms, often in the form of direct financial

support or tax incentives, have provided essential backing to energy projects, particularly in the

renewable energy domain. Feed-in tariffs, for instance, have guaranteed favorable electricity

prices for renewable energy producers, thereby encouraging private entities to invest in solar,

wind, and biomass projects. These subsidies have acted as catalysts, making clean energy

ventures economically viable and attracting a wave of investments.

The influence of government subsidies and incentives on the sector's growth and development

cannot be overstated. These financial enablers have stimulated a surge in renewable energy

investments, resulting in an enhanced share of clean energy in Romania's energy mix. As a direct

consequence, the country has made substantial strides in reducing its carbon footprint and

aligning with European Union targets for sustainable energy. Furthermore, state support has

fostered a competitive landscape, spurring innovation, and technological advancements within

the sector.

1.2. Private Investment

The Romanian Energy Sector has garnered significant attention from both domestic and

international investors. Domestic entities, including energy companies and institutional investors,

have demonstrated a keen interest in leveraging their expertise to capitalize on the nation's

energy potential. Concurrently, foreign investors have been drawn by Romania's strategic

location, ample resources, and commitment to energy transition. The presence of both domestic

and foreign investors has infused diversity into the sector's investment landscape, contributing to

its resilience and dynamism.



Foreign direct investment (FDI) in the Romanian Energy Sector has been influenced by several

factors. Stable political and regulatory environments, transparency in decision-making, and

adherence to international agreements have collectively enhanced Romania's appeal to foreign

investors. Moreover, the country's membership in the European Union provides a conducive

framework for cross-border investments. The Romanian government's commitment to reducing

administrative barriers and improving the ease of doing business has further catalyzed FDI

inflows into the energy sector.

1.3. Multilateral and Bilateral Financial Institutions

Multilateral and bilateral financial institutions have played a vital role in supporting energy

projects in Romania. Prominent among these institutions is the European Bank for

Reconstruction and Development (EBRD), which has been a key contributor to the sector's

financing landscape. The EBRD's involvement has extended beyond mere financial aid,

encompassing technical expertise, knowledge sharing, and capacity building. The institution's

partnerships have fortified Romania's energy infrastructure, fostering sustainable growth.

Multilateral and bilateral financial institutions have directed substantial funding toward

renewable energy projects in Romania. This funding, often channeled through loans, grants, or

equity investments, has underpinned the development of solar and wind farms, as well as other

clean energy initiatives. These investments have not only bolstered Romania's renewable energy

capacity but have also facilitated technology transfer and skill enhancement. The collaboration

between financial institutions and local stakeholders exemplifies a synergistic approach to

advancing the country's energy goals.

In the subsequent sections of this analysis, we will delve deeper into the intricate nuances of

different capital types invested within the Romanian Energy Sector, including equity

investments, debt financing, and hybrid capital structures. By unraveling the fabric of financial

mechanisms, we aim to provide a comprehensive understanding of how investments have been

harnessed to propel the sector's growth and innovation.

2. Types of Capital Invested



2.1. Equity Investments

Equity financing has emerged as a linchpin in the development of energy projects within the

Romanian Energy Sector. At its core, equity investment involves raising capital by selling

ownership shares or stocks in a company. In the energy context, equity financing enables

companies to secure funds from investors in exchange for ownership stakes, facilitating project

initiation, expansion, and operational activities.

Equity financing offers distinct advantages to energy projects. Firstly, it spreads the financial risk

among multiple investors, mitigating the burden on any single entity. This diversification of risk

is particularly relevant in capital-intensive endeavors such as energy infrastructure development,

where uncertainties and market fluctuations are common. Additionally, equity investors often

bring valuable industry expertise, strategic insights, and networks that can enhance project

success.

Numerous instances illustrate the pivotal role of equity investments in driving forward major

energy initiatives. Take, for example, the case of Hidroelectrica, a state-owned hydropower

company. In a strategic move to facilitate its listing on the Bucharest Stock Exchange, the

company attracted equity investment from Fondul Proprietatea, a Romanian investment fund.

This injection of equity capital not only bolstered Hidroelectrica's financial position but also set

the stage for its expansion plans.

Furthermore, the acquisition of a minority stake in the Black Sea offshore gas project by a

consortium led by ExxonMobil and OMV Petrom exemplifies the integration of equity financing

in the energy sector. This partnership exemplifies the appeal of equity investments to

international players seeking to leverage their financial strength and technological expertise to

exploit Romania's offshore energy resources.

2.2. Debt Financing

Debt financing constitutes another pivotal avenue for funding energy projects, characterized by

the issuance of debt instruments such as bonds or loans. In the Romanian Energy Sector, debt

financing has been instrumental in enabling ambitious infrastructure projects that might

otherwise be unattainable solely through equity investments.



Debt financing offers several advantages to energy ventures. Firstly, it allows companies to

access substantial funds without diluting ownership, retaining operational control. The steady

repayment of debt also aligns with the stable cash flows often generated by energy projects,

making it an attractive option for investors seeking predictable returns. Debt financing can

additionally enhance the overall capital structure of a project, optimizing the cost of capital and

maximizing financial leverage.

However, debt financing is not without its challenges. Energy projects are subject to various

risks, including price fluctuations, regulatory changes, and technological uncertainties. High debt

levels can amplify these risks, potentially leading to financial instability if not managed

prudently. Striking a balance between equity and debt financing is imperative to ensure

sustainable growth and long-term viability.

3. Types of Investments in the Romanian Energy Sector

3.1. Renewable Energy

Renewable energy has emerged as a focal point of investments within the Romanian Energy

Sector, driven by both environmental imperatives and economic opportunities. Investments span

a spectrum of renewable sources, including wind, solar, hydropower, and biomass.

Wind Energy Investments: Romania's wind energy sector has garnered substantial investments,

characterized by the establishment of wind farms across the country. These investments

capitalize on the nation's favorable wind conditions, particularly in regions such as Dobrogea.

Wind energy projects have attracted both domestic and international investors, contributing to

the diversification of the energy mix.

Here are two examples of wind energy investments in Romania:

● Fântânele-Cogealac Wind Farm: This project, located in the Dobrogea region, is one of

the largest onshore wind farms in Europe. Developed by CEZ Group, it consists of 240

wind turbines with a total installed capacity of around 600 MW. The wind farm

contributes significantly to Romania's renewable energy capacity and helps reduce carbon

emissions.



● Cernavodă Wind Farm: Located in Constanța County, the Cernavodă Wind Farm is a

joint project by Enel Green Power and Continental Wind Partners. The wind farm

comprises 32 turbines with a total capacity of 84 MW. It showcases the collaboration

between international and local players in harnessing wind energy.

Solar Energy Investments: The solar energy sector has experienced a surge in investments,

marked by the proliferation of solar photovoltaic installations. Romania's geographical location

ensures an abundant solar resource, fostering a conducive environment for solar investments.

Feed-in tariffs and green certificates have played a pivotal role in incentivizing solar energy

projects, attracting private investors and promoting sustainability.

Here are two examples on solar energy investments in Romania:

● Craiova Solar Power Plant: This solar photovoltaic power plant, developed by EDP

Renewables, is situated near Craiova and has an installed capacity of approximately 2.5

MW. It contributes clean energy to the local grid and underscores the growing importance

of solar investments in Romania.

● Giurgiu Solar Park: The Giurgiu Solar Park, developed by ReneSola, is one of the largest

photovoltaic parks in Romania. With an installed capacity of around 45 MW, the park

produces significant renewable energy and contributes to the reduction of greenhouse gas

emissions.

Hydropower Investments: Romania's rich water resources have facilitated investments in

hydropower projects. From large-scale dams to small run-of-the-river facilities, hydropower

investments have harnessed the potential of rivers for electricity generation. While hydropower

investments offer significant renewable energy capacity, they also raise environmental

considerations related to aquatic ecosystems and local communities.

● Vidraru Hydroelectric Power Plant: The Vidraru Dam, located on the Argeș River,

features a hydroelectric power plant with a total capacity of 220 MW. It has been a

significant contributor to Romania's energy generation for decades, showcasing the

nation's commitment to utilizing its abundant water resources for clean energy.

● Râul Mare Hydroelectric Power Plant: Situated in the Gorj County, the Râul Mare

Hydroelectric Power Plant is a modern project that harnesses the hydropower potential of



the Râul Mare River. The plant's installed capacity of 46 MW adds to Romania's

renewable energy portfolio.

Biomass Investments: Biomass investments have gained traction, focusing on utilizing organic

materials for energy production. Biomass power plants and co-generation facilities have been

established, utilizing agricultural residues and forestry by-products. These investments contribute

to both renewable energy generation and waste reduction.

● Suceava Biomass Power Plant: This power plant, operated by Holzindustrie

Schweighofer, utilizes wood residues and sawdust to generate electricity. With an

installed capacity of around 11 MW, it exemplifies the utilization of organic waste

materials for sustainable energy production.

● Oradea Biomass Cogeneration Plant: The Oradea Cogeneration Plant, developed by

Veolia, combines biomass and natural gas to produce both electricity and heat. With an

installed capacity of 45 MW, the plant enhances energy efficiency and contributes to

reducing fossil fuel consumption.

These examples highlight the diverse range of investments in renewable energy sectors in

Romania, showcasing the nation's commitment to cleaner and more sustainable energy sources.

The continued growth of these projects underscores the importance of such investments in

achieving both environmental and energy security goals.

The Romanian government has strategically developed a regulatory framework to support

renewable energy investments. Feed-in tariffs, fixed payment rates for energy produced, have

provided a stable revenue stream for renewable energy producers, ensuring long-term project

viability. Green certificates, tradable instruments awarded for renewable energy production, have

further incentivized investments by creating an additional revenue stream.

Furthermore, Romania's commitment to the European Union's renewable energy targets has led

to the implementation of policies that foster renewable energy growth. National Renewable

Energy Action Plans (NREAPs) outline specific targets and measures to promote renewable

energy development. These policies provide investors with a clear roadmap, enhancing

predictability and reducing investment risks.

3.2. Conventional Energy



While renewable energy investments have gained prominence, conventional energy sources,

primarily fossil fuels and nuclear energy, have also attracted investments. Fossil fuel investments

include exploration, extraction, and processing of coal, oil, and natural gas resources.

Additionally, Romania has made investments in nuclear energy, including the Cernavoda Nuclear

Power Plant.

In recent years, a notable shift has been observed in investment patterns within the conventional

energy sector. Romania, cognizant of global trends towards cleaner energy, has undertaken

measures to transition from fossil fuels to more sustainable alternatives. Investments in

renewable energy infrastructure have been incentivized, leading to a reduced reliance on

conventional energy sources. The diversification of the energy mix aligns with broader

environmental goals while ensuring energy security.

As we proceed with this analysis, we will delve deeper into the impact of government policies,

including feed-in tariffs and regulatory changes, on investment trends within the renewable and

conventional energy sub-sectors. This comprehensive exploration will shed light on the interplay

between investments and the broader energy landscape in Romania.

4. Role of State Support in Investment Trends

4.1. Government Policies and Incentives

Government policies and incentives have been pivotal in shaping investment trends within the

Romanian Energy Sector. One of the cornerstone policies has been the implementation of feed-in

tariffs, wherein energy producers are guaranteed fixed rates for the energy they generate. This

mechanism has provided stability and predictability for investors, incentivizing them to invest in

renewable energy projects such as solar, wind, and biomass.

In addition to feed-in tariffs, green certificates have played a significant role in incentivizing

renewable energy investments. These certificates, earned for each megawatt-hour of renewable

energy produced, can be sold on the market, providing an additional revenue stream for project

developers. Such mechanisms encourage investors to participate in the renewable energy sector,

contributing to its growth and sustainability.



The impact of government policies and incentives on investment decisions and project viability

cannot be overstated. The presence of stable and supportive policies, such as feed-in tariffs, has

instilled confidence among investors. Predictable revenue streams have facilitated project

financing, as investors can assess risk and return more accurately. This, in turn, has spurred a

wave of investments, enabling the development of large-scale energy projects that contribute to

both energy security and environmental goals.

Furthermore, government incentives have improved the overall viability of energy projects.

Reduced financial risk, enhanced return on investment, and alignment with national and

international sustainability targets have all contributed to making energy investments more

attractive. The availability of government support has not only accelerated the growth of the

sector but has also fostered a competitive landscape that drives innovation and efficiency.

4.2. Regulatory Challenges

While government support has been instrumental, the Romanian Energy Sector has also grappled

with regulatory challenges that have influenced investment patterns. Changes in regulations,

particularly those impacting subsidies and support mechanisms, have introduced uncertainty into

the investment landscape. For instance, alterations to feed-in tariff rates or the reduction of green

certificate quotas can impact the financial viability of projects and alter investment decisions.

The volatility introduced by regulatory shifts is exemplified by the case of the solar energy

sector. In the early 2010s, Romania experienced a surge of investments in solar projects due to

attractive feed-in tariffs. However, subsequent changes to these tariffs created uncertainty,

leading to a slowdown in investments. The abrupt policy changes underscore the delicate balance

between incentivizing investments and ensuring the sustainability of support mechanisms.

Similarly, shifts in biomass subsidies have influenced investment decisions in the biomass sector.

The reduction of financial support for biomass energy production led to a reevaluation of project

feasibility and prompted stakeholders to explore alternative financing models.

In the subsequent sections, we will explore specific case studies that delve into the impact of

government policies, incentives, and regulatory challenges on investment trends in the Romanian

Energy Sector. By examining these real-world scenarios, we aim to provide insights into the

intricate interplay between state support and investment dynamics.



5. Statistical Analysis of Investment Trends

5.1. Additional operational capacity installed by renewable energy production

Tabel 1. Installed capacity at SEN on 1.06.2023

Source of energy
Groups

Pi license by

ANRE
P net Rpp Pd

  Nr. [MW] [MW] [MW] [MW]

Coal 19 2762.20 1909.30 612.00 2151.00

Hydrocarbons 156 2867.42 2217.38 482.16 2397.21

EPA 881 6641.94 6313.27 271.80 6378.91

Nuclear 2 1413.00 1300.00 0.00 1413.00

Aeolian 115 3014.91 2966.44 23.53 2998.78

Biomass/Biogas/Oth

ers
57 138.38 126.23 4.97 133.25

Solar 630 1416.78 1332.23 82.04 1350.95

Geothermal 1 0.05 0.00 0.05 0.00

Total
1861 18254.69

16164.8

5
1476.56

16823.0

9

Source: Transelectrica SA

The provided table presents the installed capacity at SEN (Sistemul Electroenergetic National) in

Romania as of June 1, 2023, categorized by different fuel sources. Let's analyze the data in

detail:

Fuel Source Analysis:

1. Coal:

● There are 19 groups with a total installed capacity of 2762.20 MW.

● Net capacity is 1909.30 MW, indicating the actual power output available for

consumption.



● Reactive power is 612.00 MW, indicating the reactive power provided for grid

stability.

● Total installed power is 2151.00 MW, indicating the total capacity including both

net and reactive power.

2. Hydrocarbons:

● There are 156 groups with a total installed capacity of 2867.42 MW.

● P net is 2217.38 MW, indicating the actual power output available for

consumption.

● Rpp is 482.16 MW, indicating the reactive power provided for grid stability.

● Pd is 2397.21 MW, indicating the total capacity including both net and reactive

power.

3. Water:

● There are 881 groups with a total installed capacity of 6641.94 MW.

● P net is 6313.27 MW, indicating the actual power output available for

consumption.

● Rpp is 271.80 MW, indicating the reactive power provided for grid stability.

● Pd is 6378.91 MW, indicating the total capacity including both net and reactive

power.

4. Nuclear:

● There are 2 groups with a total installed capacity of 1413.00 MW.

● P net is 1300.00 MW, indicating the actual power output available for

consumption.

● Rpp is 0.00 MW, indicating no reactive power is provided.

● Pd is 1413.00 MW, indicating the total capacity including both net and reactive

power.

5. Wind:

● There are 115 groups with a total installed capacity of 3014.91 MW.

● P netă is 2966.44 MW, indicating the actual power output available for

consumption.

● Rpp is 23.53 MW, indicating the reactive power provided for grid stability.



● Pd is 2998.78 MW, indicating the total capacity including both net and reactive

power.

6. Biomass/Biogas/Other:

● There are 57 groups with a total installed capacity of 138.38 MW.

● P netă is 126.23 MW, indicating the actual power output available for

consumption.

● Rpp is 4.97 MW, indicating the reactive power provided for grid stability.

● Pd is 133.25 MW, indicating the total capacity including both net and reactive

power.

7. Solar:

● There are 630 groups with a total installed capacity of 1416.78 MW.

● P net is 1332.23 MW, indicating the actual power output available for

consumption.

● Rpp is 82.04 MW, indicating the reactive power provided for grid stability.

● Pd is 1350.95 MW, indicating the total capacity including both net and reactive

power.

8. Geothermal:

● There is 1 group with a total installed capacity of 0.05 MW.

● P netă is 0.00 MW, indicating no actual power output available for consumption.

● Rpp is 0.05 MW, indicating the reactive power provided for grid stability.

● Pd is 0.00 MW, indicating the total capacity including both net and reactive

power.

Overall Total:

● The total installed capacity for all categories is 18254.69 MW.

● The total net capacity (P net) is 16164.85 MW.

● The total reactive power (Rpp) is 1476.56 MW.

● The total installed power (Pd) is 16823.09 MW.

The data reveals the distribution of installed capacity among various fuel sources within SEN in

Romania. Notably, renewable energy sources such as water, wind, solar, and biomass constitute a

substantial portion of the total installed capacity, reflecting the country's efforts to diversify its

energy mix and increase sustainability. The data provides insights into Romania's energy



infrastructure and its progress towards a more balanced and environmentally friendly energy

generation system.

5.2. The situation regarding the number of prosumers connected to the distribution networks

of distribution operators at the SEN level as of 01.07.2023

Table 2. The number of prosumers connected to the distribution networks of distribution

operators

Electricity distribution operator   Prosumers Pi

    Nr. [MW]

DELGAZ GRID   10400 121.10

DISTRIBUTIE ENERGIE OLTENIA   13652 157.17

E - DISTRIBUTIE MUNTENIA SA   10385 139.14

E-DISTRIBUTIE BANAT   9830 117.36

E-DISTRIBUTIE DOBROGEA   5384 69.59

OMV PETROM   15 0.48

DEER MUNTENIA NORD   7559 104.76

DEER TRANSILVANIA NORD SA   9129 123.61

DEER TRANSILVANIA SUD   11284 140.03

Total   77638 973.24

Source: ANRE

The provided table presents data on the number of prosumers connected to the distribution

networks of various electricity distribution operators within Romania's National Electro-energy

System (SEN) as of July 1, 2023. Let's analyze this data to gain insights into the prosumer

landscape and its implications:

1. Prosumers and Distribution Operators:

● Prosumers are individuals or entities that both consume and produce electricity,

typically through renewable energy sources like solar panels.

● The table indicates the number of prosumers connected to the distribution

networks of different operators.



● Each distribution operator is associated with a certain number of prosumers and a

corresponding installed capacity in megawatts (MW).

2. Distribution Operator Distribution:

● Delgaz Grid has the highest number of prosumers (10,400) and the second-highest

installed capacity (121.10 MW), suggesting a significant prosumer presence in

their network.

● Distributie Energie Oltenia has the highest installed capacity (157.17 MW) but

slightly fewer prosumers (13,652), indicating potentially larger installations or

higher energy output per prosumer.

3. Prosumer Distribution:

● The data reveals a relatively even distribution of prosumers across the distribution

operators, with each operator catering to a substantial number of prosumers.

● This widespread distribution could indicate a growing interest in renewable

energy adoption and prosumer participation in various regions of the country.

4. Impact of Renewable Energy Policies:

● The presence of a prosumer network, especially in operators like Delgaz Grid,

E-Distributie Oltenia, and E-Distributie Muntenia SA, suggests the positive

impact of incentives and policies promoting renewable energy and distributed

generation.

5. Role of Prosumers in Energy Transition:

● Prosumers play a crucial role in the transition towards a more sustainable and

decentralized energy system.

● Their participation contributes to reducing greenhouse gas emissions, enhancing

energy security, and promoting local economic development.

6. Future Implications:

● The increasing number of prosumers indicates a shift towards a more

consumer-centric energy model, where individuals actively contribute to energy

production and reduce dependence on centralized power sources.

7. Challenges and Opportunities:

● While the growth of prosumers is promising, it also presents challenges related to

grid management, integration, and regulatory frameworks.



● Distribution operators need to adapt to accommodate bidirectional energy flows

and ensure grid stability.

The data highlights a substantial and distributed presence of prosumers connected to various

distribution networks within Romania's SEN. This trend underscores the increasing role of

individuals and businesses as active participants in the energy sector, contributing to

sustainability goals and transforming the energy landscape towards a more decentralized and

environmentally friendly.

5.3. Power installed at the SEN level from the energy storage source

Table 3. Power installed at the SEN level from the energy storage source

Inde

x Name

Grou

p Pi Pg Pc E Company

    Nr.

[M

W]

[M

W]

[M

W]

[MW

h]  

1

MEGALODO

N IS 1 7 7 7 6 MEGALODON STORAGE

2 ARAD 1 1 1 1 0.5 AOT ENERGY

3 ARAD 2 1 1 1 0.5 AOT ENERGY

4 COBADIN 1 1 1.2 1 1 1

EDPR ROMÂNIA (fosta IALOMITA

POWER)

5

FANTANELE

EST 1 0.85 0.85 0.85 0.85 TOMIS TEAM

6

FANTANELE

VEST 1

2.62

5

2.62

5

2.62

5 2.625 TOMIS TEAM

7 COGEALAC 1

2.52

5

2.52

5

2.52

5 2.525 OVIDIU DEVELOPMENT

  Total 7 16.2 16,2 16,2 14  

Source: ANRE



The provided table offers insights into the power installed at the SEN (Sistemul Electroenergetic

National) level from various energy storage sources. Let's analyze this data to understand the

distribution of energy storage installations and their implications:

1. Energy Storage Source Distribution:

● The table lists multiple energy storage sources with their respective installed

capacities (Pi), power generation (Pg), power consumption (Pc), and energy

capacity (E) measured in megawatts (MW) and megawatt-hours (MWh).

● The "Index" column assigns a unique identifier to each energy storage source.

● The "Name" column indicates the name or location of the energy storage facility.

● The "Group" column categorizes the storage source into different groups.

● The "Company" column identifies the company responsible for the energy storage

facility.

2. MEGALODON IS:

● This energy storage source has an installed capacity (Pi) of 7 MW, power

generation (Pg) of 7 MW, power consumption (Pc) of 7 MW, and energy capacity

(E) of 6 MWh.

● The data suggests that this facility can deliver its full energy capacity within a

relatively short duration (hourly discharge), making it suitable for fast response

applications.

3. ARAD (Group 1 and Group 2):

● Two energy storage sources, both named "ARAD," have identical values for

installed capacity (Pi), power generation (Pg), power consumption (Pc), and

energy capacity (E).

● Each ARAD facility has an installed capacity (Pi) of 1 MW and energy capacity

(E) of 0.5 MWh.

● These facilities appear to be smaller in scale and may serve local or specific

applications.

4. COBADIN 1:

● The COBADIN 1 energy storage source has an installed capacity (Pi) of 1.2 MW,

power generation (Pg) of 1 MW, power consumption (Pc) of 1 MW, and energy

capacity (E) of 1 MWh.



● This facility likely supports short-duration high-power applications.

5. FANTANELE EST and FANTANELE VEST:

● These two energy storage sources are in different regions but share identical

values for installed capacity (Pi), power generation (Pg), power consumption (Pc),

and energy capacity (E).

● Both facilities have an installed capacity (Pi) of 0.85 MW and energy capacity (E)

of 0.85 MWh.

● These facilities may provide localized energy storage solutions in their respective

regions.

6. COGEALAC:

● The COGEALAC energy storage source has an installed capacity (Pi) of 2.525

MW, power generation (Pg) of 2.525 MW, power consumption (Pc) of 2.525 MW,

and energy capacity (E) of 2.525 MWh.

● This facility aligns with the trend of facilities capable of high-power operations

over short durations.

7. Total:

● The total installed capacity of all energy storage sources listed is 16.2 MW, while

the total energy capacity is 14 MWh.

● This suggests that the installed energy storage sources are primarily designed for

short-duration high-power applications rather than long-duration energy storage.

Implications: The data highlights the presence of various energy storage installations across

different regions within the SEN. These installations likely serve different purposes, such as grid

stability, peak demand management, frequency regulation, and renewable energy integration.

The predominantly high-power, short-duration storage solutions reflect a focus on addressing

rapid changes in electricity demand and supply. As the energy storage landscape evolves, these

installations will play a crucial role in optimizing the overall energy system and supporting the

transition to a more sustainable and resilient grid.

5.4. The total production capacity installed and available in SEN, at aggregate level for

dispatchable / non-dispatchable units

Table 4. The total production capacity installed and available in SEN



National Power Data

(net values in GW)

2023

January July

Net Generating Capacity per Primary Energy Source

1 Nuclear Power 1,300 1,300

2 Fossil Fuels 4,545 4,127

2A Lignite 2,374 1,733

2B Hard Coal 0,176 0,176

2C Gas 1,330 1,330

2D Oil 0,000 0,000

2E Mixed Fuels 0,665 0,888

3 Renewable Energy Sources (other than hydro) 4,400 4,425

3A Wind Power 2,966 2,966

3B Solar Power 1,307 1,332

3C Biomass 0,126 0,126

4 Hydro power 6,313 6,313

4A of which renewable hydro generation 6,313 6,313

4B Pumped-Storage Water 0,000 0,000

5 Net Generating Capacity 16,558 16,165

Source: ANRE

The provided table presents net generating capacity data for various primary energy sources in

SEN during two specific time points in 2023, namely January at 7:00 pm and July at 11:00 am.

Let's analyze the data extract meaningful insights:

1. Time-of-Day Variation:

● The table captures the net generating capacity at two different times, highlighting

the variability in electricity demand and generation throughout the day. The

evening time in January and the morning time in July likely represent periods of

higher electricity demand due to domestic and industrial activities.



2. Primary Energy Source Composition:

● The net generating capacity is segmented based on primary energy sources:

Nuclear, Fossil Fuels (divided further into Lignite, Hard Coal, Gas, Oil, and

Mixed Fuels), Renewable Energy Sources (excluding hydro, comprising Wind,

Solar, and Biomass), and Hydro Power (including renewable hydro generation

and Pumped-Storage Water).

3. Nuclear and Fossil Fuels:

● Nuclear power remains consistent at 1.3 GW for both time points. This stability

showcases nuclear's role as a reliable base load source of power.

● Fossil fuels (Thermo) exhibit a slight decrease in July. This might be attributed to

reduced demand during the morning hours and potential increased reliance on

renewable sources during peak daylight hours.

4. Renewable Energy Sources (Excluding Hydro):

● The total net generating capacity from renewable energy sources (wind, solar, and

biomass) shows a minor increase from January to July. This aligns with the

potential for higher solar generation during daylight hours.

5. Hydro Power:

● Hydro power's net generating capacity remains constant in both months. This

stability highlights hydro's consistent contribution to the energy mix regardless of

time or season.

6. Total Net Generating Capacity:

● The total net generating capacity slightly decreases from January to July. This

reduction may be due to a decrease in demand during the morning hours, which

could be met by reduced fossil fuel and nuclear generation.

Renewable Energy Impact: The table underscores the growing contribution of renewable

energy sources, particularly wind and solar, to Romania's energy mix. The increase in renewable

net generating capacity from January to July reflects the importance of solar power during

daylight hours. It also showcases the potential for wind energy to provide consistent power

regardless of the time of day.



Hydro and Nuclear Resilience: Hydro power and nuclear power display consistent net

generating capacities. This resilience makes them valuable components of Romania's energy

portfolio, providing stability and reliability to the grid.

Environmental Considerations: The presence of renewable energy sources (wind, solar,

biomass) and hydro power highlights efforts towards reducing carbon emissions and

transitioning to more sustainable energy production methods.

Conclusion: The intelligent analysis of this table reveals the intricate interplay of different

energy sources within Romania's Sistemul Electroenergetic National, emphasizing the

contributions of nuclear, fossil fuels, renewables, and hydro power. The time-of-day variation

underscores the dynamic nature of electricity demand and generation, reflecting the nation's

efforts to ensure a balanced and sustainable energy supply.

5.5. Investments made by the electricity distributors in 2014-2022

Table 5. Investments made by the distributers between 2014 and 2022

Source: ANRE

The table provides a detailed overview of investment data for different distribution operators in

the Romanian Energy Sector over the years 2014 to 2022. Let's analyze this data in detail to

understand the investment trends, patterns, and changes over the specified period.



Enel Distributie Muntenia:

● The investment values for Enel Distributie Muntenia show some fluctuations over the

years.

● Investments started at 128,082,288 in 2014 and experienced a dip in 2015, followed by a

gradual increase.

● The investments show a significant spike in 2018 and 2020, reaching the highest point at

250,612,292 in 2021 before decreasing again in 2022.

● Overall, there is an increasing trend with fluctuations, potentially indicating the operator's

focus on infrastructure improvements and expansion.

Enel Distributie Banat:

● Investments for Enel Distributie Banat show a generally increasing pattern over the years.

● There is a noticeable growth from 2014 to 2017, followed by a more moderate increase.

● The highest investment is observed in 2021, and there is a slight dip in 2022.

● This suggests a consistent effort to enhance distribution infrastructure in the Banat

region.

Enel Distributie Dobrogea:

● Enel Distributie Dobrogea exhibits an upward investment trajectory.

● There's a substantial increase from 2014 to 2017, followed by a period of fluctuation.

● The investments peak in 2017, followed by a gradual decline.

● This could indicate initial intensive investment followed by stabilization and

maintenance.

Distributie Energie Oltenia:

● Investments for Distributie Energie Oltenia show a mixed pattern.

● There is moderate growth in the earlier years, with fluctuations from 2017 to 2021.

● A significant jump is observed in 2021, followed by a decrease in 2022.

● The overall trend suggests a focus on consistent investment with intermittent periods of

higher expenditure.

Delgaz Grid:

● Delgaz Grid investments demonstrate fluctuations and significant variations.

● There is a declining trend from 2015 to 2018, followed by a sharp rise in 2019.



● The investments continue to increase until 2021 before experiencing a substantial surge

in 2022.

● The substantial rise in 2022 could indicate a strategic shift or a substantial project.

DEER Muntenia Nord, DEER Transilvania Nord, DEER Transilvania Sud:

● These three operators (DEER Muntenia Nord, DEER Transilvania Nord, DEER

Transilvania Sud) show various patterns.

● DEER Muntenia Nord displays fluctuations with a peak in 2017, followed by a decline.

● DEER Transilvania Nord has a significant investment increase in 2017, then experiences

fluctuations.

● DEER Transilvania Sud shows a peak in 2014 and fluctuates with a general downward

trend.

● These variations suggest varying strategies and priorities among the different operators.

Total Investiții:

● The total investments across all operators indicate a general upward trend.

● Investments have experienced growth over the years, reaching the highest point in 2019.

● There is a slight decline in 2020 and 2022, potentially reflecting adjustments in

investment strategies.

Conclusion: The investment trends across different distribution operators in the Romanian

Energy Sector exhibit variations, reflecting distinct priorities and strategies. While some

operators show consistent growth, others demonstrate fluctuating patterns. Overall, the data

suggests a commitment to infrastructure enhancement and expansion, with intermittent periods

of heightened investments likely corresponding to major projects or strategic initiatives. These

investment patterns provide insights into the sector's dynamics and offer a basis for anticipating

future developments.

Conclusions and Recommendations

Emerging Investment Opportunities

The recommendations for the Romanian Energy Sector present a landscape ripe with emerging

investment opportunities. As the country continues its transition towards cleaner and more

sustainable energy sources, several areas hold promise for prospective investors:



i. Energy Storage Solutions: With the increasing integration of intermittent renewable

sources like wind and solar, the demand for energy storage solutions is set to rise.

Investments in advanced battery technologies, grid-scale storage, and demand-response

systems present opportunities to enhance grid stability and energy management.

ii. Electric Vehicle Infrastructure: The electrification of transportation is gaining

momentum. Investments in charging infrastructure, battery manufacturing, and

EV-related services offer avenues for diversification and growth within the energy sector.

iii. Smart Grid Technologies: The deployment of smart grid technologies enables efficient

energy distribution and consumption. Investments in smart meters, digital monitoring

systems, and grid optimization solutions contribute to enhancing energy efficiency and

reliability.

iv. Energy Efficiency Upgrades: Retrofitting existing infrastructure for improved energy

efficiency remains a viable investment option. Investments in building retrofits, industrial

process optimization, and energy-efficient technologies can yield substantial energy

savings and cost reductions.

Anticipated shifts in investment patterns

The evolution of investment patterns within the Romanian Energy Sector is expected to be

shaped by several key factors:

i. Continued Emphasis on Renewable Energy: The trend towards renewable energy

investments is poised to persist, driven by both regulatory mandates and market

dynamics. Investments in wind, solar, and biomass projects are likely to maintain their

prominence.

ii. Diversification of Renewable Portfolio: Investors may increasingly explore niche

renewable sectors, such as geothermal and marine energy. These technologies, while still

nascent, offer untapped potential and align with the broader goal of diversifying the

energy mix.

iii. Technology and Innovation: Advancements in energy technologies, including energy

storage, smart grids, and digitalization, will attract investments aimed at enhancing

energy efficiency, grid management, and consumer empowerment.



iv. Circular Economy and Sustainability: Investments that align with circular economy

principles, such as waste-to-energy projects and sustainable supply chains, will gain

traction as environmental considerations take center stage.

In conclusion, a comprehensive analysis of historical investment trends, sources of capital, and

types of investments in the Romanian Energy Sector reveals a dynamic and evolving landscape.

The sector's journey over the past two decades underscores the intricate interplay between

government policies, market forces, and technological innovations.

The role of state support, through mechanisms like feed-in tariffs and incentives, has been

instrumental in shaping investment trends, driving renewable energy adoption, and fostering

sectoral growth. While regulatory challenges have introduced uncertainties, they have also

underscored the sector's adaptability and resilience.

Looking ahead, the future of the Romanian Energy Sector is poised for continued transformation.

Emerging investment opportunities in energy storage, electric mobility, and energy efficiency

signal a shift towards a more sustainable and diversified energy ecosystem.

As Romania navigates these opportunities and challenges, stakeholders are presented with a

unique juncture to shape the sector's trajectory. Informed by historical insights, the sector can

chart a course towards energy security, economic prosperity, and environmental stewardship.

This analysis serves as a compass, guiding policymakers, investors, and industry players as they

navigate the complex landscape of the Romanian Energy Sector, contributing to a resilient and

sustainable energy future.
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