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Global transition to decarbonized energy systems by the middle of this century has different pathways, with
the deep penetration of renewable energy sources and electrification being among the most popular ones [1,
2].Due to the intermittency and fluctuation nature of renewable energy sources, energy storage is essential for
coping with the supply-demand ...

Technology innovation is widely recognised as a critical means in tackling climate change and fulfilling
energy policy objectives. The objective of this paper is twofold: first, to provide a descriptive analysis of
innovation in energy technology across countries and sectors and over time; and second, to explore the
determining factors of patented knowledge diffusion ...

Energy storage is an essential technology for future power grids. ... Turning to liquid air energy storage
(LAES) or cryogenic energy storage, fewer patent applications are filed. The leading innovative companies are
Xi"an Thermal Power Research Institute, The Technical Institute of Physics and Chemistry of the Chinese
Academy of Sciencesand ...

The energy storage device can be alithium ion battery, a lithium ion capacitor, and/or any other lithium based
energy storage device. The PTFE composite binder material can have a ratio of about 1:1 of PTFE to a
non-PTFE component, such a PVDF, PVDF co-polymer and/or PEO.

By 2019, pumped hydropower accounted for 91% of the world"s installed energy storage capacity, making it
by far the most established technology in this area. However, between 2000 and 2018, nearly 90% of
electricity storage patents related to battery technologies.

A cryogenic energy storage system comprising a liquefaction apparatus for liquefying a gas to form a cryogen,
wherein the liquefaction apparatus is controllable to draw power from an external power source to liquefy the
gas, a cryogenic storage tank in fluid communication with the liquefaction apparatus for storing cryogen
produced by the liquefaction ...

A system for monitoring an energy storage system composed of multiple cells connected in series has a chain
of monitorsincluding at least first and second monitors. The first monitor is configured for monitoring at, least
afirst cell in the energy storage system to produce first monitored data. The second monitor is configured for
monitoring at least asecond cell in ...

In cryogenic energy storage, the cryogen, which is primarily liquid nitrogen or liquid air, is boiled using heat

from the surrounding environment and then used to generate electricity using a cryogenic heat engine. ...
Following the heat transfer, the cold water is injected back into the cold well, replenishing the cold storage,
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which ...

Kumar et a. (2018) explore the technological trajectories of energy domain more specifically in the storage
device using patent citation network; Mina et al. (2007) mapped the evolutionary ...

Energy storage (ES) technology has been a critical foundation of low-carbon electricity systems for better
balancing energy supply and demand [5, 6] veloping energy storage technology benefits the penetration of
various renewables [5, 7, 8] and the efficiency and reliability of the electricity grid [9, 10].Among renewable
energy storage technologies, the ...

A recent trend in smaller-scale multi-energy systems is the utilization of microgrids and virtual power plants
[5]. The advantages of this observed trend toward decentralized energy sources is the increased flexibility and
reliability of the power network, leveraging an interdependent system of heterogeneous energy generators,
such as hybrid ...

demand is functionally equivalent, in many respects, to the use of a battery (or any other energy-storage
technology) for load-leveling or peak-shaving purposes. The example of a fuel cell-based hydrogen storage
system that is co-located with a generator (see Appendix B) has many operating capabilitiesand ...

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]
cause of that, peak shaving and load ...

Now that we are in need of large-scale energy storage, this technology makes a lot of sense.&quot; ... and
Solar Energy Division 2021 First-Place Best Paper Award and several U.S. Department of Energy technology
funding awards. Patents on concentrating solar power integration have been awarded, and several more are
being filed. ...

Shortage of fossil energy, global warming, environmental pollution, these phenomena have become the
common problems faced by all mankind [2, 14].Getting rid of fossil energy and developing a circular and
low-carbon economy has become a national development strategy [[15], [49], [50]].Energy storage
technology, as a supporting technology to transform ...

The disclosure relates to particle heaters for heating solid particles to store electrical energy as thermal energy.
Thermal energy storage directly converts off-peak electricity into heat for thermal energy storage, which may
be converted back to electricity, for example during peak-hour power generation. The particle heater is an

integral part of an electro-thermal energy storage system, ...

The range of sources of renewable energy requires a leap forward when it comes to innovation in energy
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storage and other enabling technologies that will help achieve the energy transition, ...

@article{ Wang2023M easurementAP, title={ Measurement and prediction of the relationships among the
patent cooperation network, knowledge network and transfer network of the energy storage industry in
China}, author={Wenting Wang and Lirong Jian and Yunyun Lei and J. Liu and Wenjian Wang},
journal={ Journal of Energy Storage}, year={ 2023}, url ...

The commerciaization process of energy storage patents affects the development of the energy storage
industry. Clarifying the relationships between the characteristics of the applicants and patent transfer can
facilitate technology transfer. In this study, China's energy storage patent data from 2009 to 2021 were
divided by the rolling period.

Thermal energy storage (TES) is a technology that stocks thermal energy by heating or cooling a storage
medium so that the stored energy can be used at a later time for heating and cooling applications and power
generation. TES systems are used particularly in buildings and in industrial processes. This paper is focused
on TES technologies that provide away of ...

The commercialization process of energy storage patents affects the development of the energy storage
industry. Clarifying the rel ationships between the characteristics of the ...

In this article, we develop a two-factor learning curve model to analyse the impact of innovation and
deployment policies on the cost of energy storage technologies. We ...

Inside the system, electrically powered resistive heating elements heat air to more than 600&#176;C. The hot
air is circulated through a network of pipes inside a sand-filled heat storage vessel.

On 7 December, the EPO"s Observatory on Patents and Technology will host an online seminar "Carbon
Capture and Storage: A new frontier in clean tech”. This event will spotlight the opportunities this technology
brings for slowing the pace of climate change, especialy itsrole to decarbonise heavy industries.

FIG. 8 shows the method of charging 800 the pumped energy storage system 600 shown in FIG. 6.The method
of charging 800 the pumped energy storage system 600 includes first heating the heated particles 102A,
805.The heating may be done in both the silo 101A using an in-silo heating element (such as 108, not shown
in FIG. 6) using power from an ...

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. ...

An electrochemical method and apparatus for high-amperage electrical energy storage features a
high-temperature, all-liquid chemistry. The reaction products created during charging remain part of the
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electrodes during storage for discharge on demand. In a simultaneous ambipolar electrodeposition cell, a
reaction compound is electrolyzed to effect transfer from an ...

Between 2005 and 2018, patenting activity in batteries and other electricity storage technologies grew at an
average annual rate of 14% worldwide, four times faster than ...

Meter 24 keeps track and records al transfer of energy to and from the grid 16. The present disclosure uses
Li-ion technology for battery storage system 14. While battery production cost has been a major hurdle in
storage technology, it is projected the Li-ion technology could bring battery production cost down to the
$150/kWh range shortly.

In recent years, liquid air energy storage (LAES) has gained prominence as an aternative to existing
large-scale electrical energy storage solutions such as compressed air (CAES) and pumped hydro energy
storage (PHES), especially in the context of medium-to-long-term storage. LAES offers a high volumetric
energy density, surpassing the geographical ...

In order to achieve global carbon neutrality in the middle of the 21st century, efficient utilization of fossil
fuelsis highly desired in diverse energy utilization sectors such as industry, transportation, building as well as
life science. In the energy utilization infrastructure, about 75% of the fossil fuel consumption is used to
provide and maintain heat, leading to more ...
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