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This is particularly relevant in microgrids with high renewable energy penetration, where storage.seli
enhance the stability and resilience of power supply. 1.2. Literature Review Includi isting \
Research Gap Extensive research has explored the integration of ESS

Do microgrids need energy storage solutions?
Studies have shown that, without adequate energy storage solutions, microgrids with signi'ffémmle
energy penetration would struggle to maintain stability, leading to frequent energy imbalances and potential
blackouts .

How can renewables be integrated into microgrids?

One key aspect of integrating renewables into microgrids is the role of energy storage systems,which are
essential for balancing the variability of renewable energy. These storage systems can absorb excess energy
during periods of high production,such as when solar panels generate surplus electricity on sunny days.

How can microgrids manage intermittent energy sources?

Predictive control strategies are precious in handling the intermittent nature of renewable energy
sources,such as solar and wind power. By dynamically adjusting system operations in response to predicted
fluctuations,microgrids can better manage energy storage and the charging or discharging of EVs [44,51].
How can microgrids improve sustainability?

By effectively storing and redistributing renewable energy,microgrids can rely more heavily on sustainable

energy sources,thus reducing greenhouse gas emissions and promoting long-term sustainability . Energy
storage systems,in particular,play a vital role in reducing reliance on traditional generators.
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This BESS is integral to ENGIE's multi-phase
project, enhancing grid stability, supporting
renewable energy integration, and laying the
groundwork for future energy flexibility services in

Slovakia.

In this chapter, the role of ESS in different types of
microgrids will be illustrated in detail, that is, in both
conventional land-based microgrids and mobile
microgrids, and the microgrids discussed ??7?

The increasing demand for more efficient and

b sustainable power systems, driven by the
ili integration of renewable energy, underscores the
E critical role of energy storage systems (ESS) and
‘ K electric vehicles (EVs) in optimizing microgrid
operations.
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The size of the microgrid system will be decisive in

‘rw R . = this issue, and for Slovakia we could consider the
Li- 1“““.” ~ : size of the microgrid system according to the current
e — : - regions or larger parts with the binding of several
microgrid systems cooperating with each other.
-
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The integration of ESS into MG can substantially

enhance the penetration of renewable energy and
W promote energy-efficient utilisation. The flexibility

offered by ESS plays a pivotal role in this regard.
Our study emphasises the significance of accurately
sizing the ESS for an efficient energy system
through EMS.
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In this chapter, the role of ESS in different types of
microgrids will be illustrated in detail, that is, in both
conventional land-based microgrids and mobile
microgrids, and the microgrids discussed in this
chapter are classi???ed as the following Fig. 5.1.
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With the rapid rising of the development of ESS and
due to the enormous energy storage potential, all
the efforts of researchers are focusing on giving
reviews on the types, characteristics, advantages,
limitations, comparison, electrical vehicle,
evaluations, challenges, and applications of ESS.

This paper evaluates the energy storage systems
(ESS) in the microgrids. The ESS unit is regarded
as an added energy resource in microgrid system to
support the power balance when regular distributed
energy resources (DERS) are incapable of matching
the load demand.
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