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‘untapped potential lies i
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inside the earth in the form of magma or dry, hot
rocks. Geothermal energy for electricity generation
rly 100

technology currently exists to provide low
electricity from Afghanistan's geothermal

has been used worldwide for nea

Renewable energy is the most promising solution to
deal with the growing problem of greenhouse gas
emissions, and it also to protect the environment.
Renewable energy is used by several countries to
produce new-generation technology [1]. The usage
of renewable energy such as solar, biomass, hydro,
and wind vary by country [2]. The incorporation

Afghanistan. We developed wind and solar resource
maps and data products for Afghanistan using data
output in geographic information system (GIS)
formats. We team with partners in India on
renewable energy grid integration studies and
regional and national power system transformation
road maps, power system regulatory and grid
management
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OF RENEWABLE ENERGY

Since its inception in 2017 the Energy Sector
] = (L5 T e Management Assistance Program's (ESMAP"s)
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Variable Renewable Grid Integration Support

program (Program) has supported a total of

s s thirty-one country activities, five regional activities
(West Africa, Latin America, MENA, Central Asia,
Pacific Islands), and developed global knowledge.

The first step will be to establish the commercial and
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“11\‘ %,L‘ technical feasibility of the project and then, in the
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e N LH second phase, the focus will be on grid expansion
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generation hubs utilising renewable energy. The
third phase will involve the development of the local
renewable energy sector.

LIQUID COOLING ENERGY
STORAGE SYSTEM

Enhance renewable energy penetration through the
storage system: The utilisation efficiency of
renewable energy can be increased to 62.94%
using an energy storage system in the renewable
Toooo  zooewn  ss scenario. [29] Electricity: Beijing and Zhangjiakou-
China: Wind and Photovoltaic, solar thermal:
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e Decarbonising electricity systems by maximizing
renewable
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AFGHANISTAN GRID INTEGRATION SOLAR
OF RENEWABLE ENERGY

Renewable Energy Grid Integration Data Book
identifies the status and key trends of renewable
energy grid integration in a highly visual format. This
biennial data book is intended to provide an
overview of selected grid integration metrics that
reflect recent changes to the operation and
composition of the power system as variable

The purpose of this study is to present an in-depth
review of recent developments in smart grid made
possible by renewable energy resources. Integration
has been thoroughly evaluated, and a
comprehensive review of the current state of the art
on the penetration of renewable energy resources,
integration methods, solutions, and advantages ???

The concept of smart grid (SG) was made real to
give the power grid the functions and features it
needs to make a smooth transition towards
renewable energy integration and sustainability.
This was done by automating and digitizing the grid
to give it the right amount of flexibility and reliability,
while also giving it the ability to easily
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Grid integration is the practice of developing
efficient ways to deliver variable renewable energy
(VRE) to the grid. Good integration methods
maximize the cost-effectiveness of incorporati ng
VRE into the power system while maintaining or
increasing system stability and reliability.

From the supply to the demand side, the integration
of energy storage system offers the possibility of
maximising the use of renewable energy by
minimising the use of fossil fuel and the
development of a future smart grid system [92]. The
ESS in the electrical grid can be described by
different usages which depend on the frequency
and the

The grid integration of renewable energy systems
faces significant challenges with the increased
presence of intermittent renewable power
generation in the power grid. It is of vital importance
to have a favourable technical and regulatory

; framework that can effectively manage the short
[ ] a term and long term challenges of large scale
renewable
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Will incorporate renewable energy resources; Aims
to develop Afghanistan as a central Asian energy
hub Siemens Energy has signed a multi-phase
agreement with Afghanistan to establish the country
as an energy hub in central Asia by developing a
modern, sustainable, and cost-effective power
system, incorporating the massive potential of
renewable

The high integration of renewable energy would
bring additional challenges such as the variability of
renewable energy sources, power generation plant's
location, and flexibility of power systems [55]. one
of the main issues preventing Afghanistan's national
grid from being expanded, enhanced, and made
safer is a lack of financial resources

Solar-grid integration is a network allowing
substantial penetration of Photovoltaic (PV) power
into the national utility grid. This is an important
technology as the integration of standardized PV
systems into grids optimizes the building energy
balance, improves the economics of the PV system,
reduces operational costs, and provides added
value to the ???
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A grid integration study is not the same as a grid
— impact study or grid connection study. Grid impact

and grid connection studies assess the technical
feasibility of interconnecting a single wind or solar
power plant. Grid integration studies, on the other
hand, focus at the system level to analyze the
technical and/or

Mracrnee E IS The electric power sector around the world is
ENERGY STORAGE SYSTEM . . .

- undergoing long-term technical, economic, and
market transformations. Part of these
transformations is the challenge of integrating high
shares of renewable energy, particularly variable
wind and solar. The concept of flexibility of a power
system is key in terms of balancing these variable

sources while keeping the lights on. On the ???

What is renewable integration? Renewable
integration is the process of plugging renewable
sources of energy into the electric grid. Renewable
sources generate energy from self-replenishing

resources???like wind, sunshine, and water???and
299
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% Growing concerns around environmental pollution
] i \\\_\\\ and energy security have fueled the development of
| \Q& renewable energy integration to the power grid. This
) S . .
e /ﬂ ‘ integration can help to reduce the overuse of
"/s\,\/ﬁ conventional fossil fuels and mitigate their negative
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impacts [1].

With the growing need for climate action and the
dwindling supplies of fossil fuels, demands for
renewable energy have never been higher. But for
all the benefits that renewable energy offers, their
integration into current energy grids is by ho means
simple, with numerous challenges being faced,

including rectification, inversion, and efficient power
299

40 H. Saibi, E. Aboud, M. Azizi, Curie Point Depth
Map for Western Afghanistan Deduced from The
Analysis Of Aeromagnetic Data, presented at the
World Geothermal Congress 2015, Melbourne
Australia 41 IRENA, op cit, p 139 42 Website of the
US Department of Energy, Office of Energy

T T eI Efficiency and Renewable Energy,
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MONITORING OF SYSTEM STATUS
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Renewable Energy-to-Grid Integration. Renewable
energy-to-grid integration is the study of how
modern grid technologies can support the smooth
transition to adopting energy resources that are
more distributed, resilient, secure, and clean.
Renewable energy-to-grid integration is about
building microgrids with solar, wind, and storage
systems in

To accommodate a high penetration of variable
renewable energy, the modern grid will require a
great deal of flexibility on both the electricity supply
and demand sides. There are several ways to
increase grid flexibility ???

The smart grid heralds the coming era of new power
. : systems that utilize advances in communications
= oo E [ I and information technologies to overcome the
—— challenges of current power systems [1], [2]. The
smart grid is essential in ensuring high quality

services, consumer engagement in consumption
management, cyber and physical security of the
system, system ???
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APPLICATION SCENARIOS

- The majority of electricity in Afghanistan is imported.
' The Naghlu Dam is one of the largest dams in
Afghanistan, which provides some electricity to
Kabul Province, Nangarhar Province and Kapisa

Province. Aerial photography of Kandahar at night in
2011. Energy in Afghanistan is provided by
hydropower followed by fossil fuel and solar power.
[1] Currently, less than 50% of ???

Mracrnee E IS renewable energy integration challenges and

ENERGY STORAGE SYSTEM . . . . .
- mitigation strategies that have been implemented in

' the U.S. and internationally including: forecasting,

demand response, flexible generation, larger

balancing areas or balancing area cooperation, and

operational practices such as fast scheduling

The office's goal in renewable systems integration is
to remove barriers to enable grid system operators,
via innovation, to capture the economic and
environmental benefits of the increasing availability
of wind energy, while enhancing grid ???
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