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This joint study by the International Energy Agency and European Patent Office underlines the key role that
battery innovation is playing in the transition to clean energy ...

An improved method for sharing power between multiple battery energy storage systems (BESS) connected to
acommon DC network having a nominal voltage wherein the current from each BESS is regul ated based upon
a voltage-current characteristic which defines an output current which increases linearly in a predetermined
ratio as the measured system voltage decreases.

An energy storage system includes modular energy storage equipment that may be connected to an external
system, such as a power grid. In at least one embodiment, the energy storage system includes a power transfer
control system comprising a power transfer network and a processing module or controller. The power transfer
network has afirst interface ...

At the same time, the four economies of the United States, Japan, Europe, and China account for more than 70
% of the total globa publications on energy storage technologies in the Web of Science core database.
Therefore, analyzing energy storage technol ogies based on these four areasis particularly significant.

Stem has been granted a patent for a control system that maximizes the economic return of an energy storage
system located behind a utility meter. The system uses a feedback-based communication and control method
to prevent electrical power demand from exceeding a specified set-point during peak demand events.

a proven method to "store" electric energy is hydroelectric pumped storage projects. These projects "store"
electrical energy by means of reversing a hydroelectric turbine in order to pump water to a large upper water
reservoir during low-energy demand periods and generate power in a hydro turbine by reversing flow during
the high demand periods.

The present invention provides a distributed energy storage system, and applications thereof. In an
embodiment, the distributed energy storage system includes power units, wherein each power unit has a
multi-cell battery; a battery manager that monitors battery cell voltages and temperatures; and a controller.
The controller provides afirst control signal that causesthe ...

The invention discloses an energy storage system based on oxyhydrogen combustion technology and an
operation method, wherein redundant electric energy or unstable electric energy in a renewable energy power
generation device is arranged to generate hydrogen and oxygen for energy storage through a water electrolysis
hydrogen production device, and the hydrogen can ...

Presently, as the world advances rapidly towards achieving net-zero emissions, lithium-ion battery (LIB)

energy storage systems (ESS) have emerged as a critical component in the transition away from fossil
fuel-based energy generation, offering immense potential in achieving a sustainable environment.
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With this report, the European Patent Office (EPO) is teaming up for the first time with the International
Energy Agency (IEA) to offer key insights into patent trends in high-value inventions in the field of electricity
storage. Because patents are filed many months, or even

If we look at filing activity for liquid air energy storage compared to compressed air storage, we see thereisa
slower and later increase in patent filing activity. Looking more deeply, the activity in 2010 included patent
applications by Lightsail Energy Inc and Expansion Energy LLC. Chart: Ben Lincoln / Potter Clarkson
Mass-based energy storage

nologies relevant for stationary energy storage is therefore a press-ing need as ""energy storage is very much
the key to unlocking the door of renewable energy™ [5]. 1.2. Electrochemical energy storage technologies
Over the past few decades, differences in supply and demand in electricity grids have already had to be
matched. To store the

Monitoring innovation in electrochemical energy storage technologies: A patent-based approach. Author ...
understanding innovation in electrochemical energy storage revealed in patents is an important research, as
well as public policy, issue for several reasons: firstly, as the economic potential for further improvements is
tremendous, it is....

To ensure grid reliability, energy storage system (ESS) integration with the grid is essential. Due to continuous
variations in electricity consumption, a peak-to-valley fluctuation between day and night, frequency and
voltage regulations, variation in demand and supply and high PV penetration may cause grid instability [2].

Investigating diffusion and convergence trajectory of hydrogen storage technology based on patent analysis.
Author links open overlay panel Jun ... The key components of a hydrogen-based energy system include
hydrogen production, storage, and energy conversion [3]. ... Rising global demand for sustainable energy has
led nations to foster policy ...

Based on current price tragjectories and a patent activity level of 444 patents per year using our model, battery
prices will fall from 2016 to 2020 by 39%, which puts utility-scale battery storage ...

Recently, the appeal of Hybrid Energy Storage Systems (HESSs) has been growing in multiple application
fields, such as charging stations, grid services, and microgrids. HESSs consist of an integration of two or more
single Energy Storage Systems (ESSs) to combine the benefits of each ESS and improve the overall system
performance, e.g., efficiency ...

The concept of seasona thermal energy storage (STES), which uses the excess heat collected in summer to
make up for the lack of heating in winter, is also known as long-term thermal storage [4]. Seasonal thermal
energy storage was proposed in the United States in the 1960s, and research projects were carried out in the
1970s.
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An added consideration is the regulation-enforced minimum offtake requirements from power plants that are
not based on the actual demand. ... We depict the landscape of convergence between digital and energy storage
technologies based on a patent co-classification analysis and investigate the impact of the digital
transformation on energy ...

This analysis is carried out using patent database search tools IncoPat and Espacenet. Patent documents are
retrieved between the time span ranging from 2006 to 2018. ...

In recent years, the global demand for natural gas exhibits a fast rising trend. LNG, the liquefied natural gas,
which has a volume around 1/600 that of the natural gas at room temperature, is becoming a major gas export
method worldwide (Thomas and Dawe, 2003).The liquefaction of natural gas not only increases its storage
capacity, but also offersa safer and ...

A method of flattening electric energy demand from an electric grid including during less- than-peak
electricity demand periods, freezing Phase Change Material (PCM) in a Thermal Energy Storage (TES)
system, and during peak electricity demand periods, using the TES to cool air conditioning refrigerant fluid. A
system of flattening electric energy demand of an air ...

Our goal isto identify the key determinants of innovation in electrical storage. To do so, we first build a novel
patent dataset from 1978 to 2019 and describe innovation trendsin ...

Nevertheless, no similar patent landscape analysis was discovered to have been carried out in the field of
grid-connected LIB ESS. The goal of this study is to extract the important aspects of the publications with the
most citations and to provide insight into the assessment of grid-connected L1B energy storage systems. 3.1.

The activity is analyzed based on the evolution of the patents over the last 20 years, based on databases such
as Patbase and Derwnet. ... control. Machine learning models can optimize grid operations, emulate virtual
inertia, and enhance fault detection, demand response, and energy storage management. ... Below is a detailed
analysis of the ...

With the global ambition of moving towards carbon neutrality, this sets to increase significantly with most of
the energy sources from renewables. As a result, cost-effective and resource efficient energy conversion and
storage will have a great role to play in energy decarbonization. This review focuses on the most recent
developments of one of the most ...

Justia Patents Inertia Or Fly-wheel Device US Patent for Flywheel based energy storage system Patent (Patent
#5,614,777) Flywheel based energy storage system . Feb 6, 1995. A compact energy storage system includes
a high speed rotating flywheel and an integral motor/generator unit. ... As soon as a demand for current is
sensed or when amotor ...
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There is a fast growing demand for large-scale energy storage which is needed to support renewable energy
and therefore to help mitigate the risks of climate change. ... U.S. Pat. No. 7,944,075 to Boone discloses a
wind turbine-based energy storage system and method using heavy weighted devices. The Boone patent
discloses an energy storage ...

Presently, as the world advances rapidly towards achieving net-zero emissions, lithium-ion battery (LIB)
energy storage systems (ESS) have emerged as a critical component ...

Thermal energy storage (TES) using molten nitrate salt has been deployed commercially with concentrating
solar power (CSP) technologies and is a critical value proposition for CSP systems,; however, the ranges of
application temperatures suitable for nitrate sat TES are limited by the salt melting point and
high-temperature salt stability and corrosivity. 6 TESusing ...

This joint study by the International Energy Agency and European Patent Office underlines the key role that
battery innovation is playing in the transition to clean energy technologies. It provides global data and analysis
based on the international patent families filed in the field of electricity storage since 2000 (over 65 000 in
total).

The results of patent analysis show that more and more new renewable energy generation systems based on
gravity energy storage systems have emerged in recent years. The most widely used scenario of gravity energy
storage technology is wind power generation system, followed by solar power generation system and ocean
power generation system ...

The projections and findings on the prospects for and drivers of growth of battery energy storage technologies
presented below are primarily the results of analyses performed for the IEA WEO 2022 [] and related 1EA
publications.The IEA WEO 2022 explores the potential development of global energy demand and supply
until 2050 using a scenario-based approach.
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