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Introduction
The production of energy from renewable sources has seen sig-
nificant growth in recent decades, having a substantial impact 
on the investment plans of electricity distributors. This synthesis 
of scientific literature explores different aspects of this phenom-
enon, highlighting recent research and providing insight into 
how renewable energy production influences the strategies and 
investment decisions of electricity distributors. 

One of the important aspects addressed in the specialized liter-
ature is the connection between the increase in production ca-
pacity from renewable sources and the need to modernize the 
electricity distribution infrastructure. The studies carried out by 
highlighted that the expansion of energy production from renew-
able sources requires significant investments in distribution net-
works to ensure the integration and efficient management of this 
energy in the electricity system [1, 2].

In addition to upgrading infrastructure, electricity distributors 
also face challenges in managing the variability and uncertain-
ties associated with renewable generation. Research by high-
lighted that the variability of energy production from renewable 
sources such as wind and solar can affect the stability and securi-
ty of distribution networks, requiring advanced management and 
control solutions [3, 4]. 

In addition, the increase in energy production from renewable 
sources also requires adjustments to the electricity distribution 
infrastructure. According to the research of the modernization 
and expansion of distribution networks is necessary to efficient-
ly manage the energy produced from renewable sources and to 
ensure the stability of the system [5]. 

Other factors influencing electricity distributors' investment 
plans are changes in energy demand and consumer behavior. 

The study by shows that electricity distributors must consider 
the growing interest of consumers in green energy and the 
need to offer flexible and customized distribution solutions 
[6].

In addition, the efficient integration of renewable energy into 
distribution networks requires the development and imple-
mentation of smart technologies and solutions. The studies 
carried out by highlighted the importance of advanced tech-
nologies such as energy storage systems and smart grids in 
optimizing operations and managing energy supply and de-
mand [7, 8]. 

The distributor's investment plan for a regulatory period in-
cludes works that lead to obtaining at least one of the following 
benefits: 
•	 improving service performance indicators. 
•	 improving the energy efficiency of the network by reducing 

OTC (own technological consumption); 
•	 reduction of OPEX operation and maintenance costs. 
•	 ensuring the ability of users to connect to the system ac-

cording to their requests and increasing the amount of elec-
tricity transported/distributed. 

•	 improvement of working conditions in the case of modern-
ization of administrative buildings/headquarters.

•	 fulfilling other legal obligations.

For each work included in the investment plan, at least one of the 
previously listed benefits is established and the estimated values 
to be obtained of the specific benefits pursued are determined/
quantified ex-ante, to monitor the results obtained ex-post. 

The monitoring of the benefits of the investments provided 
above does not apply to network strengthening works to create 
the necessary technical conditions for connecting new users or 
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changing the characteristics for existing users, electrification of 
localities and expansion of electrical distribution networks, tak-
ing over capacities from third parties, works of modernization of 
buildings/administrative offices, as well as works necessary to 
fulfill other legal obligations. 

However, renewable energy production can also bring sig-
nificant benefits to electricity distributors, such as reducing 
greenhouse gas emissions and increasing the sustainability 
of the energy system. Research by demonstrated that invest-
ments in renewable energy can help meet environmental 
goals and reduce dependence on traditional energy sources 
[9, 10].

However, investments in renewable energy can also bring sev-
eral benefits to electricity distributors. According to the integra-
tion of renewable sources in distribution networks can lead to 
reduced operational costs and increased system efficiency, lead-
ing to greater market competitiveness [11]. 

The impact of renewable energy production on the investment 
plans of electricity distributors is a topic of major interest in 
the energy field. It is essential that distributors adjust their in-
vestment strategies to meet new market demands and contribute 
to the development of a more sustainable and efficient energy 
system. 

In conclusion, the production of energy from renewable sources 
is a significant factor in shaping the investment plans of electric-
ity distributors. Considering recent research, it is essential that 
distributors adopt innovative strategies and solutions to effec-
tively manage the transition to a more sustainable and resilient 
energy system.

References
1.	 Lu X (2017) Impact of renewable energy integration on 

power distribution systems. IEEE Transactions on Power 
Systems 32: 1216-1226. 

2.	 Carvalho PMS (2020) Impact of renewable energy sources 
integration on distribution networks: A review. Renewable 
and Sustainable Energy Reviews 117: 109488.

3.	 Zhang W (2018) Integration of renewable energy sources 
into power distribution systems: A review. IET Renewable 
Power Generation 12: 153-161.

4.	 Wang Q (2019) Impacts of high renewable penetration on 
power systems operation and planning. Renewable Energy 
133: 595-607.

5.	 Popescu M, Popa A, Popovici I (2020) Modernization of the 
distribution infrastructure in the context of the increase in 
energy production from renewable sources. Journal of Elec-
trical and Energy Engineering.

6.	 Dumitrescu R, Vasilescu D, Andreescu A (2018) Changes 
in consumer behavior and their implications for electricity 
distributors' investment plans. Energy Economy Magazine.

7.	 Palizban O (2016) Smart grid technologies to empower the 
future grid: A survey of modern technologies, challenges, 
and opportunities. IEEE Access 4: 3377-3399.

8.	 Rezaei A (2020) Smart grid challenges and solutions: A 
comprehensive review. Renewable and Sustainable Energy 
Reviews 117: 109477.

9.	 Marufuzzaman M (2017) Impact of renewable energy integration 
on a distribution system: A review. Energy Procedia 115: 435-442.

10.	 Abbasi S (2021) A review on the integration of renewable 
energy sources into the power system. International Journal 
of Energy Research 45: 11331-11350.

11.	 Ionescu G, Georgescu V, Marin M (2017) The benefits of 
integrating renewable energy into distribution networks. 
Energy Management Magazine.

Copyright: ©2024 Gabriel – Dorin Melus. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.


