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Abstract:

There is no doubt that environmental restrictions are getting worse every day affecting the living pattern that
inhabits it and the natural world. Environmental and sustainable challenges have significant impacts on the health
of ecosystems and humans that cause a negative impact that needs to be taken into consideration. Electric Vehicles
(EVs) are considered as a prominent solution for the environmental and sustainability challenges that require more
attention like global warming, Greenhouse Gas (GHG) emissions, and depletion of Fossil Fuel (FF) reserves. In
FF-based, countries are facing environmental crises from the exhaust pipe of the Internal Combustion Engine
Vehicle (ICEV) and electricity generation that ordinary needs to be switched to automobility to meet sustainability.
Overall, this article provides interactive guidelines for researchers in Renewable Energy Sources (RESs) and EV
integration to assist them in deciding on their further studies.
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1 Introduction

Due to the changes in nature, most of the Renewable Energy Sources (RESS) such as Photovoltaic (PV) and Wind
Turbines (WT) are ambient environmental based and produce an unpredictable output [1]. Environmental problems are brought
on by human actions including industrialization, deforestation, the burning of fossil fuels, and inappropriate garbage disposal.
Sustainable Development Goal Seven (SDG7) is considered as one of the sustainable development goals for achieving green
energy and gaining a clean environment that refers to (cleaner and affordable energy) [2]. The main objective of the
aforementioned goal is to gain a higher renewable fraction and minimum emission [3], [4]. Charge and discharge coordination
between EVs and the grid is gaining interest as a decarbonization tool that provides ancillary services [5]-[7]. Emissions,
increasing temperature, melting polar ice, sea level rise, and depletion of conventional sources are global faced challenges [8].
These limitations give a wake-up call to all humans to seek alternative solutions [9]. In this regard, the EV is introduced as a
solution to the aforementioned problems since the EV is emitting zero exhaust gas with no noise as reported in the state-of-the-
art [10]-[12].
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Numerous conducted studies found in the literature considering on RESs, widely utilized RESs are Solar and wind that
could sufficiently generate power that can provide a continuous source of energy when properly designed and integrated into
the power grid [13]-[15]. Energy storage systems, such as batteries or pumped hydro storage, can also be used to store excess
energy for later use [16], [17]. While the availability of solar and wind power depends on weather conditions, advanced
forecasting models and energy storage systems can help mitigate these challenges [18], [19]

Different types of EVs are exploited to share energy for charging and discharging purposes. The EV can be classified into
three main groups, Battery Electric Vehicle (BEV), Hybrid Electric Vehicle (HEV), and Plug-in Hybrid Electric Vehicle
(PHEV). However, the PHEV is the most widely used type that is a hybridization of the Internal Combustion Engine Vehicle
(ICEV) and BEV [20]. Furthermore, it forms the ICEV when using Internal Combustion (IC) is the based and the purely EV
when switching to the Electric Motor Engine (EME) based on the speed and the situation on the road [21]. The utilized
technology for forming the power exchange between the grid and EV using the electrification of the transportation system is
known as vehicle-to-everything (V2X). One of the variant technologies of V2X is known as Vehicle-to-Grid (V2G) which can
be referred to as Mobile Energy (ME), Smart Energy (SE), Virtual Power Plant (VPP) [1], [9], [22].

Various conducted studies were presented in the literature that considered the environmental issues, however, there is
a lack of consideration of the V2G integration with RESs to meet the SDGs in order to overcome environmental barriers. The
aforementioned limitation is gaining consideration in this article. The rest of the article is organized as follows: Section 2 is
presenting a general view of environmental barriers considering CO2 and emission. While the benefits of exploiting EV and
RESs integration are placed in Section 3. Additionally, Section 4 denoted the barriers to EVs from an environmental
perspective. Finally, Section 5 discusses the impacts of EV integration on the environment. The article is closed with a
concluded summary followed by a list of references.

2 General Overview of Environmental Barriers

Since we are living in an era with various environmental issues such as IC emissions which affect the atmosphere, Carbon
dioxide (CO2), increasing average temperature, and air pollution that has influenced the lifestyle. Switching to EV could
overcome the aforesaid challenges [23]. Environment barriers refer to obstacles or limitations that prevent individuals or groups
from accessing or participating fully in various environments, such as schools, workplaces, public spaces, and social settings
[24]. These barriers can take various forms, such as physical, social, cultural, economic, and political as tabulated in Table 1
along with their explanations. Environmental barriers have the potential to exclude individuals or groups from participating fully
in society, and it is important to recognize and address these barriers to promote equal access and inclusion for all.

Table 1 Environmental barriers [25]-[27].
List of Barriers Features

) ) Include the lack of accommaodations for people with disabilities,
Physical barriers . .
such as wheelchair ramps or accessible restrooms

. . Include discrimination or prejudice based on factors such as
Social barriers o . .
race, religion, gender, sexual orientation, or age

. Include language or cultural differences that prevent individuals
Cultural barriers o ) .
from fully engaging in a particular environment

. . Include financial constraints that limit a person's ability to
Economic barriers . . . . L
access certain resources or participate in certain activities

. . Include legal or policy restrictions that limit access to certain
Political barriers . o
environments or opportunities

3 Benefits of EV and RESs Integration

The technology of power exchange in a bidirectional way that refers to V2G is proving various advantages when integrated
with RESs. Besides, all the provided benefits can be called as auxiliary services or ancillary services as figured out in Figure 1
and further descriptions are formulated in Table 2.
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Figure 1: EV and RESs benefits [28]-[30]

Table 2 EV and RESs benefits [30]-[32]

EV and RESs benefits list

definitions

Voltage regulation

Helping to maintain the proper voltage levels on the grid.

Frequency regulation

¢ Providing power to the grid during periods of high demand
¢ Helping to stabilize the grid's frequency.

Spinning reserve

e EVs can act as a reserve power source.

e Quickly providing power to the grid when there is a sudden drop in supply

Load levelling

¢ Balancing the supply and demand of electricity on the grid
e Storing excess energy in EVs during periods of low demand and releasing it

during periods of high demand.

Peak shaving

¢ Helping to reduce peak demand by charging during periods of low demand.

o Discharging during periods of high demand.

4 EVs with Environmental Barriers

The goal of V2G technology is to overcome environmental obstacles (Global warming, GHG emission, and Depletion of
fossil fuel reserve) by allowing two-way electrical power transmission between the EV battery and the power grid as shown in
Figure 2. By expanding the penetration of renewable energy sources, supplying voltage support, and obviating the need for
costly grid infrastructure changes, V2G technology has the potential to lower carbon emissions and enhance air quality [33].
Examining V2G technology reveals that it has a lot of promise to solve environmental constraints in a variety of ways as listed

below.

e Can assist in the grid integration of more RESs (wind and solar) by storing excess energy generated during periods
of low demand and releasing it during times of high demand. As a result, there may be a lessening of dependency on
fossil fuels and a decrease in carbon emissions. [34].

e  Ensure that the grid receives crucial voltage support, especially when there is a lot of demand. V2G technology can
stabilize the grid, avert blackouts, and lessen the need for costly infrastructure upgrades by supplying extra power

during peak hours [35].

Reduce the need for costly grid infrastructure upgrades like new power plants, transmission lines, and transformers.
Instead, V2G technology may take advantage of the current EV battery infrastructure to supply electricity to the grid during

periods of peak demand [36].

3

Ll — (A g RS alail) g andeil) Gilad duadll Lnand) — 3 jualaal) dragalst) bl jall 4l Adaal)

2024 45l (] :aad) 2 cAladdl - E-ISSN:3005-5970



(Libyan Journal of Contemporary Academic Studies) _yabaall daadSY) il jall Ll daall

Smart power distribution Wireless charging

=
‘\‘

e

' n
| <« A i R
@ L | @ Graiil
N E

VehiCle-tO-VehiCle (V2V) Vehlcle_to_Home NZH)
Figure 2: Trades and emerging technology of Electric Vehicle developments [32], [37], [38]

5 Discussion

The integration of EVs into the power system with renewable energy sources can have both positive and negative
impacts. EVs can help to integrate renewable energy sources into the grid by storing excess energy and releasing it when
needed. Besides, EVs can potentially serve as energy backup sources, but they are not necessarily more stable, safer, or more
continuous compared to other renewable energy sources. The suitability of each technology depends on various factors,
including the specific application, location, and energy demand requirements.

6 Conclusion

To sum up, V2G technology offers the ability to overcome a number of environmental obstacles, such as lowering carbon
emissions and improving air quality, supporting the grid's voltage, and avoiding the need for costly infrastructure modifications.
The requirement for standardization and interoperability between various EV models and grid systems, as well as for efficient
market mechanisms to encourage EV owners to take part in V2G programs, are still issues that must be resolved. For further
studies, integrating RESs in all their forms is recommended to be utilized in order to gain a green, sustainable, and safe
environment.
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