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Are grid-connected Lib storage patents a trending topic?

This study investigated grid-connected LIB storage patents to comprehend the market. Bibliographic and
technological anaysis were presented on the patent growth trends. Patent search trending topic on LIB
explores grid stability and energy management system. This study identifies and evaluates the possibilities on
LIB's future research trend.

How to find the patent documents related to the battery internal system?

The patent documents related to the battery internal system and battery integration system are only considered
for the analysis. Initialy,a search using the keywords is conducted on the Lens websiteand in the step-by-step
searching,the most relevant patent documents are found.

Is there a patent landscape analysis of grid-connected Lib energy storage systems?

Nevertheless,nosimilar patent landscape analysis was discovered to have been carried out in the field of
grid-connected LIB ESS. The goa 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 LIB energy storage systems. 3.1.

Why should EM S and control systems be patented?

The main goa of the patent development in EMS and control systems is to improve the battery life and
reliable power supply,which is the reflection of the policies and market demand. The future energy landscape
will be formed in large part by the energy management system and controlling methods. 6.

Why is energy storage system integration important?

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].

How are the selected patent documents distributed in a grid-connected Lib ESS?

In the patent landscape analysis od grid-connected LI1B ESS,the selected patent documents are distributed into
five different jurisdictions. In Fig. 9 the distribution of the selected patent documents in terms of various
jurisdictions is shown.

Gravity energy storage is a new type of physical energy storage system that can effectively solve the problem
of new energy consumption. ... It can be seen that the number of gravity energy storage patents has shown an
obvious increasing in the past five years, and showing a sustained growth trend. ... The economic benefit
directionis...

US20160370123A1 US14/898,780 US201414898780A US2016370123A1 US 20160370123 Al
US20160370123 A1 US 20160370123A1 US 201414898780 A US201414898780 A US 201414898780A US
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2016370123 A1 US2016370123 A1l US 2016370123A1 Authority US United States Prior art keywords
energy storage boiler storage system pump banks Prior art date ...

An energy storage system and method that enables gravity-based energy storage to have a significantly larger
capacity in a single shaft for given capital cost and thus an improved cost per unit energy for large scale
energy storage as well as enabling continuity of power input and output at an external connection point across
the extent of the system"s....

Abstract: An energy storage system converts variable renewable electricity (VRE) to continuous heat at over
1000& #176; C. Intermittent electrical energy heats a solid medium. Heat from the solid medium is delivered
continuously on demand. Heat delivery via flowing gas establishes a thermocline which maintains high outlet
temperature throughout discharge.

Modular thermal energy storage system (1) comprising a plurality of thermal energy storage modules (10).
The modules (10) are coupled to one another in series and configured for a heat transfer fluid to flow
sequentially along said modules (10). Each module (10) has two operating modes, a first thermal energy
transmission mode in which atransfer of thermal energy occurs ...

An energy storage system converts variable renewable electricity (VRE) to continuous heat at over
1000& #176; C. Intermittent electrical energy heats a solid medium. Heat from the solid medium is delivered
continuously on demand. An array of bricks incorporating internal radiation cavities is directly heated by
thermal radiation. The cavities facilitate rapid, uniform heating via reradiation.

According to GlobalData's company profile on Energy Vault, was a key innovation area identified from
patents. Energy storage and delivery system with elevator and winch assembly. ... By engaging different
components, the system can control the direction of the spool”s rotation to lift or lower the elevator.
Additionally, the method outlined ...

Meanwhile, the energy storage system 400 according to an embodiment of the present disclosure may include
at least two battery racks 300. The at least two battery racks 300 may be arranged in a direction. For example,
asshown in FIG. 2, the energy storage system 400 may include three battery racks 300 arranged in a direction.

Firstly, using the "energy storage system" a total of 847,461 (n = 847,461) patents were found. Secondly,
"pattery” was used and atotal of 272,904 ( n = 272,904) patents ...

An energy storage system comprises a housing and a flywheel having a drive shaft portion attached to a
cylindrical ferromagnetic rotor portion. The drive shaft portion defines a substantially vertical axis about
which the rotor portion is mounted for rotation. A magnetic bearing assembly comprised of an annular

permanent magnet having no el ectromagnetic components ...

Initially, the keywords "energy storage system"”, "battery”, lithium-ion" and "grid-connected" are selected to
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search the relevant patents. A complete search using the above-mentioned keywords with the Boolean operator
"AND" is conducted on the Lens website to obtain the patents within the years 1998 to 2022 in the second
wee ...

An electrical energy storage system for supplying power to a load comprises a plurality of flywheel energy
storage systems, each supplying a power output signal, and a connector circuit. The connector circuit connects
the flywheel energy storage systems to the load, but the flywheel energy storage systems are not connected to
each other.

This invention relates to a mechanical energy storage system, incorporating upper and lower reservoirs
supported in a rigid frame. Metal balls are initially stored in the upper reservoir, a form of storage with
potential energy that can be converted to kinetic energy. The balls are selectively released from the upper
reservoir. The balls are then guided by a plurality of ramps, and said ...

A hybrid/electric vehicle power management system in which an Inertial Storage and Recovery System
(INSTAR) utilizes an enhanced Flywheel Energy Storage (FES) system to reach higher vehicle efficiencies.
INSTAR allows regenerative braking energy surges to be readily stored at high efficiency on the flywhesl,
whose energy is then converted to power for driving the motors, ...

2010-03-23 Publication of US7681694B2 publication Critical patent/US7681694B2/en ... The energy for the
flywheel 47 can also be taken from the elevator 1 when it is running in the lighter direction. The energy
storage may be charged e.g. for a few tens of seconds before operation of the elevator is started. ... Hybrid
energy storage system ...

The present U.S. Utility patent application claims priority pursuant to 35 U.S.C. &#167; 121 as adivisiona of
U.S. Utility application Ser. No. 15/411,154, entitled "ENERGY STORAGE SYSTEM", filed Jan. 20, 2017,
which is hereby incorporated by reference in its entirety and made part of the present U.S. Utility patent
application for all purposes.

This application is a continuation-in-part of U.S. patent application Ser. No. 15/045,517, filed Feb. 17, 2016,
entitted "CURRENT CARRIER FOR VEHICLE ENERGY-STORAGE SYSTEMS" which is a
continuation-in-part of U.S. patent application Ser. No. 14/938,746, filed Nov. 11, 2015, entitled "CURRENT
CARRIER FOR VEHICLE ENERGY ...

Energy storage system 100 H differs from the energy storage system 100 G solely in that the windbreak
structure 910 G has a rectangular shape (when viewed from above) and in that the crane 101 G has two
bridges 104 G that move (linearly) along the rails 902 G, each of the bridges 104 G having a corresponding
trolley 106 G that winds and unwinds ...

A flywheel energy storage system ( 10 ) includes a vacuum enclosure ( 18 ) having a flywhed ( 12 ),
motor/generator ( 14 ), and a shaft ( 16 ) enclosed within. ... 2002-09-12 Priority to US10/489,212 priority
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Critical patent/US6995529B2/en ... the cage pocket clearances are large in the orbiting direction and the guide
lands have low clearance ...

The Boone patent discloses an energy storage system, and related method, comprising a plurality of wind
turbines, each with a vertical shaft that passes through a support platform. ... This allows the wheel"'s opposite
rotation to exert aforce in the same direction along the pathway which enables the module driver assembly to
drive the module.

Abstract: A gravitational energy storage system is provided that includes one or more tracks extending from a
lower storage yard to an upper storage yard, a plurality of mass cars moveable along the track, a conveyance
system comprising at least a first tether, and a first power module associated with the first tether to drive a
respective one of the first tethersto ...

The present disclosure is directed to energy storage systems for vehicles. In some aspects, the energy storage
system may be used to power an electric automobile. The energy storage system may include a plurality of
individual battery cells. The cells may be cylindrical and have a positive and negative termina on the same
side. The cells may be physically and/or electrically ...

US Patent 5,614,777: Flywheel based energy storage system by Jack Bitterly et al, US Flywheel Systems,
March 25, 1997. A compact vehicle flywheel system designed to minimize energy losses. US Patent
6,388,347: Flywheel battery system with active counter-rotating containment by H. Wayland Blake et d,
Trinity Flywheel Power, May 14, 2002. A ...

Controlling an energy storage system includes providing one or more constraints to an optimization problem
algorithm, determining by the optimization problem algorithm a DC bus voltage value that results in an
minimum total power dissipation for the plurality of power converters, calculating a respective control
variable for each of the respective plurality of power ...
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