Is solar energy feasible in Sudan?

Situated in the sunbelt uda
irradiation potential. However no we as been
specifically the feasibility of renewable energ / S

Which type of solar PV system is best for Sudan?
HOMER simulation results demonstrated that the optimal type of PV for Suo@_
VT-65with Generic PV. The utilization of a solar PV system will avoid t ,
million kg/year of pollutants and will reduce the cost of energy to USD$0 08746/kWh
Can solar power be used in Sudan? ' %
Several research papers have examined the potential of solar PV in Sudan and especially on rooftops
These studies highlighted the excellent solar PV energy potentialthe country has due to its high solar
irradiation rates and long hours of sunshine. ...

Will solar power help solve Sudan's electricity crisis?

Given that Sudan is endowed with an extremely high solar irradiation potential, the government has set a
target of achieving a 667 MW of PV installed capacity by the end of 2031 (Murdock et al. 2019). This clearly
reflects that the latter technology will play a key role in adjusting the electricity crisis of Sudan in the near
future.

How many hectare is a diesel generator in Sudan?

The first phase of the project has been already completed with a successful reclamation of around 400
Hectare,where the existing electrical energy system is isolated from the national grid of Sudan and consisted
from one standalone diesel generator,which is denoted by DG1 in this study.

How many people in Sudan have a reliable and safe source of electricity?

Notwithstanding the great efforts made by local utilities in Sudan to address the electricity sector's

bottlenecks,only 46%o0f the population in Sudan have a reliable and safe source of electrical energy
according to International Energy Agency statistic in 2016 .
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Advantages of Hybrid Solar Energy Systems. The
hybrid solar energy systems have various
advantages. Let's examine a few of them:
Continuous Power Supply. A key advantage of the
hybrid solar system over a traditional one is that it
delivers continuous power. Because the batteries
connected to hybrid solar systems store energy,
they

Hybrid systems: A solar photovoltaic system can be
combined with other energy sources, such as
biomass generator, wind turbines, diesel generator,
all to ensure a constant and sufficient supply of
electricity, since it is known that all renewable
energy sources, including photovoltaic systems, are
not constant in energy production. It means

One of the major projects accomplished in 2020
was the installation of a hybrid solar PV-diesel
system at the United Nations House compound in
Juba, the capital city of South Sudan [5]. As a result,
the main goal of this research is to explore the
possibility of using a hybrid power system to deliver
electricity to a rural area in South Sudan
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Sudan ??? Solar energy systems that discusses
solar radiation, solar irradiance and irradiation, solar
spectrum, solar radiation atmospheric effect, air
mass, peak sun hours, photovoltaic systems, types
of solar photovoltaic cells, photovoltaic system
types. Literature eview on Hybrid Photovoltaic
Diesel Power System in Sudan.

Community-shared solar PV systems support the
democratization with the efficiency of centralized
systems. The paper highlights the economic

competitiveness of this model in Hungary. Three

0000 zookwn 1S options

There is significant potential for the use of the
photovoltaic solar energy in countries like Sudan
which receive abundant amounts of solar radiation
around the year; the present work aims to design a
rooftop photovoltaic solar system, or a hybrid
system (Solar and Diesel) to produce 88100 kWh/yr

of electricity for Rosa Park Hotel in Khartoum.
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— - Our work paves an intriguing prospect of developing
e = ST-PSC/TENG hybrid systems for solar and
i Ni? 1. raindrop energy conversion, not merely scaling up
1= | o TN | the green electricity production under different

weather conditions, but also evaluating their

— B —T integrability, transparency, amenity and
] i | sustainability for versatile window-integrated
o — applications
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NREL is investigating several hybrid tandem solar
P — cell projects that build on a silicon platform and aim
/// y/ . . . . .
1 J,," , “M:h ‘ to provide viable prototypes for commercialization.
\j/ To achieve aggressive cost reductions in
— photovoltaics (PV) beyond the 6?/kWh ??7?
st
{4
i

This study describes a grid-connected PV???wind
hybrid system's comprehensive design, control
strategy, and performance assessment in Dongola
city located in Sudan's northern region. The
grid-connected hybrid system consists of a 3 MW

wind turbine and a 1 MW solar system which is
directly connected to the DC-link without any
intermediate
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For example, Singh et al. illustrated the
cost-efficiency of meta-heuristic algorithms in sizing
a solar PV-fuel cell hybrid system, achieving a cost
of $0.2716 per kWh for a shopping complex in India
[30].the research aims to design cost-effective and
efficient HRESs tailored to the diverse climatic and
geographical conditions of various

potential for solar PV electricity generation in
Sudan, as calculated by the World Bank's Solar
Atlas. Sudan's high radiation intensity values are
undoubtedly an asset that might significantly
improve the effectiveness of any solar system that is
built. The technical potential for renewable energy in
Sudan, at both a centralized

The aim of this study was to utilize Hybrid
Optimization Model for Electric Renewables
(HOMER) to identify the optimal solar photovoltaic
(PV) system for Sudan's conditions, identify the best
locations, and analyze the costs and the pollution
that might be avoided by employing a PV system in
place of a diesel system.
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Sudan: Solar PV: 0.0812: 91.56: 100: Compared
with diesel-only case. [122] Solar PV, Wind, Fuel
Cell: 0.083: 100.0: Wind power allows for a lower
LCOE compared to solar-based hybrid energy
systems even without batteries (Table 6) since wind
is not limited to daytime hours [27, 149]. Wind

’& power with storage reduces the LCOE to USD

| 0.2459
st st Photovoltaic-solar/fuel cell hybrid energy systems

® ": g have been installed since the mid-1980s. Download:
® R Download full-size image; Fig. 4. The first

e A H l showcase system demonstrated was a

@ @ """""" = ‘ photovoltaic-hydrogen/fuel cell hybrid system, in
which the main purpose of the fuel cell was to
| = "’.p". provide backup power in case of an energy

m ; 2" shortage in the

The study demonstrated that the ideal system with
the least cost and the best performance was that
which consists of thirteen solar PV systems (70.98
kW), four biomass systems (160 kW), one wind
turbine (20 kW) and 15 NI-Fe battery banks (288
kW h), with a total system present cost of $581,218
and a 0.254 $/kWh cost of energy.
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The total installed solar capacity is 726.62 kWp, with
a battery bank storage of 1.677 MWh. The hybrid
systems prioritize PV generation, followed by
batteries and diesel generators. In areas with grid
availability, the system integrates grid power with

| UL |

client consent.

1.1 Definition of a Hybrid Solar System. A Hybrid

T Solar System is a modern solution designed to
% T.- i harness solar energy efficiently. It combines solar
: panels, a hybrid inverter, and a battery bank to

create a powerful energy system. The solar panels
are responsible for capturing sunlight and
converting it into electricity.

M racenee I B . X Hybrid renewable energy system (HRES) can

ENERGY STORAGE SYSTEM K . . . .
" provide safe, eco-friendly and economic solutions

: ‘ for supplying the electrical load demand. This paper

developed an autonomous HRES comprising PV,

WT, diesel generator, battery, and converter

technologies for electrification of an

agriculture-isolated area, in Sudan as a real case

study.
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NREL is investigating several hybrid tandem solar
cell projects that build on a silicon platform and aim
to provide viable prototypes for commercialization.
To achieve aggressive cost reductions in
photovoltaics (PV) beyond the 6?/kWh SunShot
Initiative 2020 goal, module efficiency must be

increased beyond the single-junction limit.

(@ ) = = 3 In contrast, integrating renewable energy sources
_ " ﬂ ’:m with traditional energy sources in buildings can be
o _T: Lo I crucial in reducing greenhouse gas emissions and

-E 1 = r achieving zero carbon emissions [4].Stand-alone
L A T Hybrid Energy Systems (HES) combine

conventional and renewable energy sources that do
not require grid connection [5], [6].Stand-alone HES
is more efficient ??7?

The company provides solar energy products and
installs system for homes, institutions, companies
and farms. It also produces solar energy lights &
batteries. stimulates electrons to move though solar
cells that are in-built into the solar panels. Contrary
to what some may think, it is the sunlight itself, and
not heat, that generates the
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In the context of the shipping industry's transition to
battery and hybrid systems for ships (especially in
short sea shipping) The system contains 1500 kW
of solar cells. The analysis showed that the initial
cost and operating cost of the system are $1.32
million and $0.71 million, respectively. The NPC
was $12.7 million and the LCOE was

3. Daily performance of the grid-tied solar PV/Fuel
Cell hybrid power systems 0 20 40 60 80 100 AC
Primary Load Grid Purchases Grid Sellback PV Fuel
Cell [%] GT500 GT250 GT120 Baseline - grid only
102 Chouki Ghenai et al. / Energy Procedia 159
(2019) 96????"103 Chaouki Ghenai/ Energy
Procedia 00 (2018) 000????"000 7 Table 3
summarizes the

Performance assessment and degradation analysis
of solar photovoltaic technologies: A review. Manish
Kumar, Arun Kumar, in Renewable and Sustainable
Energy Reviews, 2017. 2.6 Hybrid solar cell
technology. Hybrid solar cells are the combination of
inorganic and organic semiconductor materials.
Conventionally, solar cells are made up of inorganic
materials ??7?
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Global atlases for solar and wind resources, Sudan:

T — (a) Sudan's solar energy potential [76], (b) Sudan's
B wind energy potential [77]. As reported by IRENA, in

2015, only 0.38% (12 MW with excluding hydro) of
the total Soudan's installed capacity was counted by

; e renewables [78], while the remaining installed
: g:; g:j E: —— capacity was divided between
{
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