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However, the intermittency of some renewable
energy resources, such as solar and wind energy, is
a major concern when the generation systems are
connected to the grid. Therefore, several techniques
are proposed in the scientific literature to address
the issue of managing intermittent solar and wind
energy resources:

The first Renewable Energy Directive (RED) was
the most important legislation influencing the growth
of renewable energy in the European Union (EU)
and Ireland for the decade ending in 2020. From
2021, RED was replaced by the second Renewable
Energy Directive (REDII), which continues to
promote the growth of renewable energy out to
2030.
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WHAT IS INTERMITTENCY OF SOLAR
RENEWABLE ENERGY

A key problem with solar energy is intermittency:
solar generators only produce when the sun is
shining. This adds to social costs and also requires
electricity system operators to reoptimize key
decisions with large-scale renewables. We develop
a method to quantify the economic value of
large-scale renewable energy.

Renewable energy sources such as solar and wind
are also being pursued as a supplementary energy
source because of renewable portfolio standards
and the decommissioning of existing coal plants.
What it is. Because wind and solar resources aren"t
constantly available and predictable, they"re
referred to as intermittent energy resources.

Balancing intermittency plays a major role in the
future of renewable energy. Generation that relies
on the sun and the wind is subject to variability,
which can occur in an instant and persist for days.
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WHAT IS INTERMITTENCY OF SOLAR
RENEWABLE ENERGY

Across the world, renewable energy capacity has
increased dramatically due to falling prices, policies
favoring renewable energy, and concern over
greenhouse gas (GhG) emissions from fossil fuel
generators. A key problem with both solar and wind
generation is inter-mittency.We use the term
intermittency in a broad sense, to encompass both

Solar and wind energy are inherently time-varying
sources of energy on scales from minutes to
seasons. Thus, the incorporation of such
intermittent and stochastic renewable energy
systems (ISRES) into an electricity grid provides
some new challenges in managing a stable and
safe energy supply, in using energy storage and/or
"back-up" energy from other sources.

The existence of sunlight, air, and different
resources on Earth must be used wisely for human
welfare while also safeguarding the environment
and its living creatures. The use of the sunlight and
air as a significant source of renewable energy (RE)
is already an
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WHAT IS INTERMITTENCY OF SOLAR
RENEWABLE ENERGY

vvvvvvvvvvvvvvvvvvvv Energy storage systems (ESSs) play a vital role in
today's energy system to compensate for the
intermittency and uncertainty in renewable energy
generation. On the other hand, in a deregulated

energy market, energy storage is utilized as a

critical energy entity in response to market
European . . . . .
| = - interactions and price variations.

A portfolio of carbon-free generation technologies
will be deployed to balance such intermittency,
which will likely include hydrogen-fueled devices

and new battery energy storage systems

Electric car batteries as backups By building up
renewable energy capacity to around 290 percent,
energy could be delivered at a low cost with very

‘. little battery storage needed, Budischak said.
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WHAT IS INTERMITTENCY OF SOLAR
RENEWABLE ENERGY

Development of Renewable Energy Map (REM):
utilizing the data from IRENA, EUROSTAT and
JRC, the research involves developing a
comprehensive REM. This map is a pivotal tool in
the research, as it visually represents regions with
significant potential for renewable energy
development. The REM is grounded in unique
datasets that include

In a first step we tackle the variability issue alone.
We build a stylized deterministic dynamic model of
the optimal choice of the electric mix (fossil and
renewable), where the fossil energy, let us say coal
for the purpose of illustration, is abundant but CO
2-emitting, and the renewable energy, let us say
solar, is variable and clean. The

renewable energy integration challenges and
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
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WHAT IS INTERMITTENCY OF SOLAR
RENEWABLE ENERGY

APPLICATION SCENARIOS

ture on valuing renewable energy. One strand of the
systems engineer-ing literature focuses on the
variability of renewable output and allows for
changes in utility operations to be based on rules of
thumb, rather than reoptimizing policies in response
to the renewable energy (see, e.g., Fabbri et al.
2005; Mills and Wiser 2010; Lueken, Cohen

Intermittency has always been an issue limiting the
growth of renewable energy, but the development of
high-capacity batteries capable of storing large
guantities of power has changed that. Being able to
store excess energy produced by ???

The reason is that the same absolute amount of
renewable energy yields a higher renewable energy
share, if energy demand growth is diminished
because of energy efficiency. As for energy
intensity, the annual gain has jumped from an
average of 1.3% between 1990 and 2010 to 2.2%
for the period 2014???2016, whole falling to 1.7% in
2017 [12].
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WHAT IS INTERMITTENCY OF SOLAR
RENEWABLE ENERGY

Given the key role renewable energy plays in
averting the impending climate crisis, assessments
of the sustainability of renewable energy systems
(RESS) are often heavily skewed towards their

Tirole by modeling renewable energy intermittency

as similar to the unexpected failure of a traditional

(stochastic and variable demand, duration of system
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outages, generation and reserve costs for existing
and new generators)

MEETING THE RENEWABLES INTERMITTENCY
CHALLENGE----1 Introduction The UNC Energy
Center and the Kenan Institute of Private Enterprise
hosted an April 13-14, 2018 conference on "Meeting
the Renewables Intermittency Challenge.” This
introduction provides background on the event and
focuses on the reasons why it was convened.
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WHAT IS INTERMITTENCY OF SOLAR
RENEWABLE ENERGY

receives power { with large welfare losses.2 The
intermittency and cyclic nature of renewable energy
are seen as among the biggest hurdles to their
large-scale adoption.3 This paper develops an
empirical approach to value renewable energy
accounting for intermittency. A simpler technique to
value solar energy would be to use levelized costs,"
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