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The ideal sizing and evaluation of grid-tied hybrid
renewable energy systems (RESSs) for the
electrification of rural areas were described by
Shubhangi et al. 18 The ideal size of isolated rural

MGs for sustainable electrification using RE sources
was suggested by Kamal et al. 19 For the
electrification of rural communities, Nishant et al. 20

Nominal Capacity

Nominal Energy

1P Grade

To tackle these concerns, the present study
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® | suggests a hybrid power generation system, which
combines solar and biogas resources, and
integrates Superconducting Magnetic Energy
Storage (SMES) and Pumped Hydro Energy

L Storage (PHES) technologies into the system.
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Hybrid renewable energy systems for rural
electrification in developing countries: A review on
energy system models and spatial explicit modelling
tools Author links open overlay panel Berino
Francisco Silinto a b, Claudia van der Laag Yamu a,
Christian Zuidema a, Andr? P.C. Faaijcd

Several scholars have studied the use of renewable

1 smmdl energy systems for off-grid application in Ethiopia,
i = |
"o el [ B but most of the studies are focused on wind or solar
) T e — resource assessment and off-grid application of

standalone solar PV systems.

The optimization of hybrid renewable energy

a.J_s" L g&*b a systems (HRES) entails selecting the most suitable
!1 [e I <Ly /<§: i components and configuring them with the right
L L - ~ operational strategy to deliver affordable,
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Mraxeee IS Optimization of off-grid hybrid renewable energy

ENERGY STORAGE SYSTEM

—— systems for cost-effective and reliable power supply
in Gaita Selassie Ethiopia Sci Rep. 2024 May 13
Debre Markos University, Debre Markos, Ethiopia.
takele_ferede@dmu .et. 4 Department of
Mechanical Engineering, Faculty of Engineering and
Technology, University of Buea, PO. Box. 63,

In this study one of the remote districts in the Somali
region of Ethiopia called Geladin is analyzed for its
renewable energy resource and electrification
potential using hybrid renewable energy ???

1 Introduction. The hybrid energy system based on
renewable energy (RE-HES) has advantages of
high efficiency, economy and low carbon emission,
and is considered to be one of the effective ways to
solve problems of energy shortage, environmental
pollution and greenhouse gas emissions (Abba and
Chee, 2019; Yi et al., 2021).RE-HES has high
degree of ???
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In this study, hybrid renewable energy systems
(HRESS) have been analyzed, which are designed
to overcome the fluctuating nature of renewables,
for off-grid electrification. The results of this
study???which covers many countries and
examples???show that the successful integration of
HRES is influenced by factors such as government
support
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To tackle these concerns, the present study
suggests a hybrid power generation system, which
combines solar and biogas resources, and
integrates Superconducting Magnetic Energy ?7??

An uneconomical off-grid integrated solar and
biomass renewable energy system has been
proposed in Karnataka, India (Rajanna and Saini,
2014). A model utilized to maximize electricity to
create a micro-grid system focused on renewable
resources” energy: a hybrid solar biomass system
for Sharjah Town (Ghenai and Janajreh, 2016).
Most

[l
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The result of the study shows that grid integrated

B g HRES consisting of photovoltaic and wind turbine as
[ I B [ I renewable energy sources, and battery and
~== ! hydrogen as hybrid energy storage systems is found

to be the optimal system to supply the load demand.

L
L

In this study one of the remote districts in the Somali
region of Ethiopia called Geladin is analyzed for its
renewable energy resource and electrification
potential using hybrid renewable energy systems
(RES) with other alternative ???

As the world progresses towards renewable energy
adoption and hybrid systems, this investigation lays
a strong foundation for future advancements in
renewable energy integration and energy
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. . e graphical location of the rural areas (Ani 2016). A
u " oot hybrid system is considered as one of the most
| | ef???cient means to access electricity from the
locally available renewable energy resources, where
access to the national grid is quite impossible based
on the economic aspects. Hybrid energy systems
(HES) generally integrate renewable energy

In this study one of the remote districts in the Somali
region of Ethiopia called Geladin is analyzed for its

renewable energy resource and electrification

A |

[

potential using hybrid renewable energy systems
(RES) with other alternative electrification options.

()
L/
A hybrid renewable energy system optimization and
/[\ components sizing has found to be economically
o \ and reliably better in meeting all load conditions with
V minimum investment and operation cost. Bekele G.
‘ Feasibility study of solar-wind based standalone

[~ e hybrid system for application in Ethiopia. World
Renewable Energy Congress. 2011; 3 (0):826
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Among these, wind and solar energy systems in
stand-alone or hybrid forms are thought to be ideal
solution for rural electrification due to abundant

WORKING PRINCIPLE

solar radiation and significant wind distribution
availability nearby the rural community in Ethiopia.

Renewable energy systems have emerged as the
best solution for future energy generation, owing to
growing concerns about climate change.
(PV)/diesel/battery systems to power a remote rural
school in southern Ethiopia. The performance of
various hybrid systems was assessed using
techno-economic and environmental analyses, and
the optimal

- However, the energy investment plans and
strategies remain vague on off-grid electrification
and dissemination of hybrid renewable energy
system (HRES), because of their favorable solar
radiation and the fact that the diesel price is almost
uniform throughout Ethiopia. Utilizing this hybrid

system for electricity generation ??? compared
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Hybrid energy systems (HES) generally integrate
renewable energy sources with fossil fuel-powered
diesel/petrol generators to provide electric power,
whereby electricity is either fed directly into the grid
or to batteries for energy storage.
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