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ENERGY STORAGE POWER GENERATION
IN PORTUGAL

What is the current status of energy storage in Portugal? Concerning the
current status of energy storage in Portugal,there is still a renewable
energy surplusin the range of 800???1200GWh ( Miguel et al.,2018) that
is lost,mainly in Winter and Spring. Pumped hydro,based on reverse
pumping systems installed in the large hydro plants is currently the
dominant form of energy storage.

Are there incentives for promoting energy storage technologies in
Portugal? Yet,the incentives for promoting storage technologies in
Portugal,mainly those at decentralised level,are unclear. Our research
also indicated that mechanisms for payment of flexibility services inherent
to the use of energy storage devices are still missing.

What happens when Portugal needs more electricity? When the
Portuguese electric power grid needs more electricity,a large multinational
power company releases millions of gallons of water from a dammed
reservoir. The Alto T?mega dam under construction,one of three dams
that are part of the giant pumped storage hydroelectric project in Portugal.

Is self-consumption suitable for PV solar energy in Portugal? All the
configurations implemented self-consumption,considered to be the current

.Jw M most adequate contextto implement PV solar energy in Portugal in the
= residential sector,regarding the Portuguese legislation.

How does a power plant work in Portugal? When Portugal???s electrical
system needs a boost, a signal activates a power plant buried deep in a
hillside in the country???s scrubby, pine-covered north. Inside the
man-made cavern, valves, nine feet in diameter, suddenly open, allowing
water draining from a reservoir four miles away to begin streaming through

four massive turbines.
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How much does Portugal spend on energy RD&D? Energy
research,development and demonstration (RD&D) expenditure in the
country reached 0.07% of GDPin 2019 (against 0.06% in 2016). The
share of energy RD&D in total R&D expenditure evolved from 4% to 5%
between 2016 and 2019. Portugal was among the first countries in the
world to set 2050 carbon neutrality goals.

Although decentralized generation presently represents a low weight in
national generation, storage systems can contribute to limit the fluctuating
availability to solar and wind energy, promoting the development of local
grids, and increasing the resilience and flexibility ???

By 2023, the share of renewable power sources of Portugal's electricity
rose to 61% (from 49% in 2022). Grid operator REN attributes the record
percentage to favorable weather conditions. [5] Portugal aims to generate
85% of its electricity from renewables by 2030 and achieve carbon
neutrality by 2045, five years ahead of its initial target. [6]

Table 11l shows that energy storage does not contribute B. Co-optimizing
with Power Backup The probability of power failure used for scheduling
energy storage backup is shown in Fig. 4(a). The probability of power
failure on a typical day is primarily because of load-shedding, which
happens more during peak consumption hours.

Portugal sourced a record 72% of its electricity from clean power sources
over the first 11 months of 2023, up from 56% over the same period in
2022, thanks to a more than doubling in electricity
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The configuration of the solar photovoltaic system with a battery energy
storage in Portugal is unclear in the technical, energetic and mostly in the
economical point of view. The energy generation and consumption
management, jointly with the battery Electricity generation from RE
sources can be described as dispatchable or non-dispatchable

The European Commission, through thelnnovation Fund programme, has
recognised the innovative nature of EDP's project to build one of Europe's
largest batteries connected to a combined cycle power station. This
recognition reinforces the group's global leadership in the energy transition
and the lberian Peninsula's potential in this decarbonisation ???

Energy storage applications are explored from a prosumer (consumers
with generation) perspective for the island of Madeira in Portugal. These
applications could also be relevant to other power

Onshore wind is expected to become Portugal's main source of energy
generation by 2050. Battery storage-0.1: Pumped storage Forecasted
electricity generation in Portugal in 2050, by energy

Thermal energy storage is used particularly in buildings and industrial
processes. It involves storing excess energy ??? typically surplus energy
from renewable sources, or waste heat ??? to be used later for heating,
cooling or power generation.
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Portugal is also taking a major step towards lowering emissions and
reducing energy import dependency by phasing out coal-fired electricity
generation in 2021. Portugal sees a key role for hydrogen produced from
renewable energy in hard-to-decarbonise sectors and for achieving carbon
neutrality.

These figures reflect energy consumption ??? that is the sum of all energy
uses including electricity, transport and heating. Many people assume
energy and electricity to mean the same, but electricity is just one
component of total energy consumption. We look at electricity
consumption later in this profile.

Global energy storage platform provider Powin LLC and Galp, Portugal's
leading integrated energy company, have partnered to install a utility-scale
battery energy storage system (BESS) at one of Galp's solar power plants
near Alcoutim, a small village in the country's sunny southern region of the
Algarve, where Galp operates several projects with a combined ??7?

The European Union Energy Services Directive in Portugal aims to
achieve a consumption reduction of 9% between 2008 and 2016. system
loads will be able to respond to, or manage, variability from wind power
production. Energy Storage. Energy storage has crucial importance in the
electricity sector, because the energy demand has relatively

The ability to derive additional revenue from energy arbitrage provides a
competitive advantage to storage devices. ab stract Price volatility and
increasing renewable energy generation have raised interest in the
potential opportunities for storage technologies in ???
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Although Portugal closed two large coal-fired plants in 2021 and

W —_— hydropower accounts for about 40% of its generating capacity, fossil fuels
M S still play a role in power generation.. The country aims to end gas
B generation by 2040 and focus on electrification, but no electricity company

has committed to closing any of its four natural gas combined-cycle power
stations: ???

Portugal possesses a diverse energy storage capacity that plays a crucial
role in its renewable energy strategy. 1. As of 2023, the capacity stands at
approximately 3.5 GW, allowing the country to effectively integrate
fluctuating renewable sources like solar and wind.2.

Graciosa is one of many islands pursuing a hybrid approach to island grid
energy generation. This new hybrid renewable power plant is managed by

=

i _'ﬂ GEMS, an energy management software system developed and installed
‘ QL by W?rtsil?. The result: an integrated power system combining
renewables, engines, and energy storage that will deliver both

Energy storage applications are explored from a prosumer (consumers
with generation) perspective for the island of Madeira in Portugal. These
applications could also be relevant to other power

"Batteries also add to the competitiveness of our renewable energy
portfolio by making solar and wind power available when they are most

Il e .
g‘; { @ needed." Large-scale energy storage projects in Portugal have been
\ -~ O relatively small in number, although 2022 saw the inauguration of a

40GWh pumped hydro energy storage (PHES) project by utility Iberdrola.
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Electricity generation and autonomous or stand-alone storage facilities are
subject to prior control by the Portuguese energy authority

(Dire??0-Geralde Energia e Geologia - "DGEG") according tothe following
procedures: ??? Production and Operation License: applicable to facilities
with an installed capacity greater than 1 MW, or if subject to environmental

plants (run-of-river and reservoir storage) and almost 30 TWh from
pumped storage. These two forms of hydropower generation provide
about 34% of the electricity generated from renewable energy sources
and about 13% of the gross electricity generation of EU27 in 2021. Shares
of renewable electricity generation in the EU in 2021 (in TWh) 1

Power generation capacity is around 22GW. Minister of Environment and
Energy Maria da Gra?a Carvalho said: "This is a significant step towards
Portugal's energy independence and towards building a greener and more
sustainable energy future. Energy storage plays a crucial role in the
modernisation of our electrical infrastructure, enabling

Energy storage applications are explored from a prosumer (consumers
with generation) perspective for the island of Madeira in Portugal. These
applications could also be relevant to other power
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