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Are batteries and Hy-Drogen promoting a progressive decarbonization of the Italian power sector?

Both batteries and hydrogen are introduced as electrical energy storage systems. The role of VRES and storage
facilities (batteries and hy-drogen) in promoting a progressive decarbonization of the Italian power sector is
then explored from an economic and environmental perspective.

Does the Italian power sector need a decarbonization?

The analysis of the decarbonization of the Italian power sector shows that an important shift is neededfrom the
current energy mix,which relies heavily on fossil fuel-based technologies,to an opposite configuration strongly
based on renewable energy sources.

What isasimplified model of the Italian power sector?

A simplified model of the Italian power sector is implemented with only batteriesas new energy storage
option. Moreover,the model period is set from 2021 to 2040. These two simplifications have been made to
[imit the model's complexity and avoid excessive computational effort.

What resources does Italy use to produce e ectricity?
The Italian context At present,the Italian electricity supply strongly relies on fossil power plants,which exploit
resources such as coal,o0il,natural gas and non renewable industrial and municipa waste[41 ].

Does Italy have an offshore wind power plant?

Offshore wind potential assessment Nowadays,offshore wind power plants are scarcely installed in Italy,with a
bottom-fixed offshore wind farm of 30 MW near Taranto harbor. Nevertheless,several efforts are being made
to develop and exploit also the offshore wind source.

Renewable energy power plants and transport and heating el ectrification projects are being deployed to enable
the replacement of fossil fuels as the primary energy source. This transition encourages distributed generation
but makes the grid more weather-dependent, thus reducing its inertia. Simultaneously, electrical network
operators face voltage, ...

Transportation sector”s energy consumption and emissions of greenhouse gases (GHG) account for a
significant portion of global emissions [1, 2] terna combustion engines (ICEs) have dominated the
transportation sector for decades, but their energy sources depletion coupled with the hazardous emissions has
pushed the world to move away from fossil-fuels...

The good solar energy at alow latitude location (Southern Italy) allows the CSP system to be exploited where

the integrated thermal storage reduces the demand for high-cost electric storage: the best solution achieves an
L COE of 0.1890 USD/kWh, comparable to the cost of the Italian market.
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PurposeThe purpose of the study is to compare the performances of two passenger cars. an electric vehicle
(EV) and an internal combustion engine vehicle (ICEV) paying particular attention to the production of
electricity that will charge the EV. Even if many similar comparative life cycle assessments (LCAS) exist
(Nordel &#246;f et al. JLife Cycle Assess 19(11):1866-18990, 2014), only ...

"This work provides a comprehensive model of the Italian power system with high spatial (7 zones) and
temporal (hourly) resolution. It analyzes the pathway towards full decarbonization and power self-sufficiency
for Italy. It evaluates where it"s most cost-efficient to implement new generation and storage technologies on a
regional level.

Indeed, despite the extended research background, most energy storage technologies are still commercially
underused [12], [76].Some researchers clam that pumped hydro systems represent the most mature
technology (accounting for more than 90 % of the global capacity installed worldwide and more than 127 GW
of installed power) [13].0n the ...

The dynamic interplay of technological advances, policy evolution, and market dynamics can underscore
energy storage's pivotal role. The electric power companies poised to integrate storage solutions strategically
could be well positioned to accelerate renewable energy integration, navigate grid challenges, and facilitate a
resilient energy ...

On the role of electric vehicles towards low-carbon energy systems. Italy and Germany in comparison ...
respectively equal to 15% and 28% of the total national production unless large-scale energy storage systems
are deployed. Previous article in issue; Next ... leading to a reduction in power capacity of 8.20 GW for the
Italian case [37] and ...

The aim of this thesis is to elaborate an energy model of the Italian energy system by performing long-term
planning of energy evolution. In particular, it is investigated the key role of photovoltaic and onshore and
offshore wind resources, by coupling them with power-to-power (P2P) systems based on hydrogen and
batteries.

Vehicle to Grid (V2G) where EVs interact directly with the grid in a bidirectional flow of energy. This study
pertains to the V2G category and considers the impact of renewable energy generation and the possible role of
EVsusing as areference the ERCOT grid, which supplies with electric power 92% of the State of Texas.

Role of VRES and storage facilities in decarbonizing the Italian power sector. 0 High VRES penetration
determines 87 % of CO 2 emission reduction. o Long-term hydrogen storage plays a key role to achieve high
VRES penetration up to 74.5 % in the electricity ...

A solar photovoltaic system produces electricity by converting energy from the sun. By the end of 2016, the

global installed solar photovoltaic capacity reached 305 GW. Its growth isimpressive in the last years; in fact,
it was only equal to 41 GW in 2010. However, Europe has installed only 6.9 GW in 2016 (-1.7 GW in
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comparison to previous year) and this annual power installed isequal ...

Impacts on power system (sensitivity for Hydrogen scenario) P2X capacity Storage capacity Storage
(consumption) Overgeneration P2X (consumption) P2X (hours) P2X consumption in TIMES results
Additional investments vs TIMES results case G W GW TWh TWh TWh h TWh BEUR a5 GW P2X 0 9.9
598.0148680b5GW P2X 6 14.92.05.4 1070 12

based counterparts. A typical electric car requires six times the mineral inputs of a conventional car, and an
onshore wind plant requires nine times more mineral resources than a gas-fired power plant. Since 2010, the
average amount of minerals needed for a new unit of power generation capacity has increased by 50% as the
share

The Italian system is investigated, considering different evolution scenarios up to 2030 and 2050. ... To assess
the role of the Power-to-Gas technology in supporting the penetration of RES, a model has been devel oped
that integrates the different sections of the energy system. ... Energy storage with Power-to-Power systems
relyingon ...

This chapter presents hybrid energy storage systems for electric vehicles. It briefly reviews the different
electrochemical energy storage technologies, highlighting their pros and cons. After that, the reason for
hybridization appears. one device can be used for delivering high power and another one for having high
energy density, thuslarge autonomy. Different ...

Explore the role of electric vehicles (EV's) in enhancing energy resilience by serving as mobile energy storage
during power outages or emergencies. Learn how vehicle-to-grid (V2G) technology alows EV's to contribute
to grid stabilization, integrate renewabl e energy sources, enable demand response, and provide cost savings.

Energy storage, specifically stationary battery energy storage, plays a crucial role in overcoming many of the
challenges associated with the fleet electrification process. These solutions offer numerous benefits that can
significantly enhance the efficiency, reliability, and cost-effectiveness of electric vehicle fleets.

The EV inverter plays avital role in the EV powertrain. It"s responsible for converting the DC voltage from
the battery pack to the AC voltage required to power the electric motor. The inverter also controls the speed
and torque of the motor, which affects the vehicle's acceleration, top speed, and overall driving performance.
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