What is VRB energy? //F/A

VRB energy refers to VRB&#174; Ex
technology includes in-house.
electrolyte formulation;and i

el

What is VRB energy new energy company & Ivanhoe group doing? 7

On the morning of 18 2024,VRB Energy New Energy Company held a grand gr ndbreaklng c" nony
3GWh Vanadium Flow Battery Energy Storage Industrial Basein Changzhi,Shanxi Provinge
marks the first collaborative project between Lubao Group and Ivanhqe-- {

partnership.
Is a VRB-ESS battery flammable?

VRB-ESS batteries from VRB Energy are non-flammable. They operate at low temperature and low
pressure,and their Levelized Cost of Energy (LCOE) is typically 10-40% times lower than lithium and other
battery types. Assumes LiB replacement in year 10 at 50% of original cost.

How long does a VRB battery last?

VRB&#174; Energy products have a proven life of at least 25 yearswithout degradation in the battery. Annual
maintenance is low,and the vanadium electrolyte,which is 40-60% of battery cost,retains its value at end-of
life. Lithium-based batteries have inherently shorter lifetimes and are not well suited for longer duration
storage (4+hours).

What is the LCOE of VRB energy?

VRB Energy's LCOE for VRB-ESS&#174; is typically 10-40% lower than lithium and other battery types.
VRB-ESS are non-flammable and operate at low temperature and low pressure. The LCOE of VRB energy is
lower than that of lithium and other battery types.

Who is VRB energy new energy company?

The joint efforts between Lubao Group and Ilvanhoe Group,combining their strengths in industrial expertise
and energy innovation,are set to propel VRB Energy New Energy Company into the forefront of the energy

storage industry,with this new base serving as a key driver for future developments. Vanitec is the only global
vanadium organisation.
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VRB ENERGY STORAGE CUBA SOLAR

Construction is scheduled to begin in May of 2021
with a 40 MW, 200 MWh system and 50 MW of
annual battery m anufacturing. This project builds
on the success of the 3MW, 12 MWh solar plus
storage system installed by VRB at Xiangyang in
2019. There is a growing number of 200MW
renewable energy and flow battery projects under
developmentin ??7?
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I[vanhoe Electric owns a 90% interest in VRB

il

Energy USA, an Arizona-based developer of
advanced grid-scale energy storage systems
utilizing vanadium redox flow batteries for
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integration with renewable power sources. Ivanhoe

Electric also owns 90% of VRB Energy, which is the
minority partner in a 51% / 49% joint venture with a

subsidiary of

VRB(R) Energy's MW-Class VRB-ESS(R) are
custom engineered to pair with solar or wind farms,
replace peaker plants and help large mines and C&
| customers meet 100% renewable energy targets.
(4 to 10 hours) storage to deliver firm power on
demand, and when it is needed most. Unlike other
battery formats, VRB-ESS are utility-scale
equipment
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VRB Energy is majority-owned by Ivanhoe Electric
(NYSE and TSX: IE), a United States-domiciled,
critical minerals exploration and development
company that also invests in metals and
minerals-based technologies to sustainably support
an urbanizing planet and the global transition to
renewable energy.. For more information about
Ivanhoe Electric:
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Firstly, the investment by BCPG, Thailand-based
developer and owner of renewable energy projects
in the Asia-Pacific region; will support rollout of VRB
Energy's Gen3 VRB-Energy Storage system (ESS)
product; as well as ???

This has led some flow battery companies like
Austria’'s CellCube and others to focus on the
commercial and industrial (C& 1) and microgrid
segment of the energy storage market, at least for
the time being. ??7?
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Every 12 units create an energy storage and
frequency regulation unit, the firm said, with the 12
combining to form an array connected to the grid at
a 110 kV voltage level. Flywheel energy storage
technology works with a large, vacuum
structure-encased spinning cylinder. To charge,
electricity is used to drive a motor to spin the
flywheel, and

VRB Energy, a clean technology innovator, has
commercialized the largest vanadium flow battery
cell stack (50 kilowatts) and power module (1
megawatt) on the market. This battery system has
been certified by Underwriters Laboratories 1973,
recognized as a global standard for commercially
available battery energy storage.

ABOUT VRB ENERGY THE MOST RELIABLE,
LONGEST-LASTING VANADIUM FLOW BATTERY
IN THE WORLD VRB ENERGY OWNERSHIP 2/10
VRB Energy is majority-owned by High Power
Exploration (HPX), a metals-focused exploration
company that also invests in minerals-dependent,
high-growth emerging technologies. HPX is a
subsidiary of I-Pulse, a ???
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W Qingwu Gong, Yubo Wang, Jintao Fang, Hui Qiao,
i Dong Liu, Optimal configuration of the energy

g storage system in ADN considering energy storage

=1L ‘D operation strategy and dynamic characteristic, IET

— Generation, Transmission & Distribution,
10.1049/iet-gtd.2019.1274, 14, 6, (1005-1011),
(2020).

Correct, CellCube Energy Storage System Inc. is a
vertically integrated energy storage system provider.
We are in the process of setting up the vanadium
mine to produce all-vanadium electrolyte for the use
in CELLCUBE flow batteries, exclusively. This way
we can eliminate margin stacking along the supply
chain and deliver best value for our

VRB-ESS(R) is able to respond to grid conditions
within 1/2 cycle, providing frequency and voltage
support in real time, while simultaneously serving
longer-duration energy needs. VRB Energy
VRB-ESS(R) deliver numerous benefits including:
Unlimited cycle life at full depth of discharge.

/r Electrolyte that never wears out and is recyclable.
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Image: VRB Energy. The vanadium redox flow
battery (VRFB) industry is poised for significant
growth in the coming years, equal to nearly 33GWh
a year of deployments by 2030, according to new
forecasting. Vanadium industry trade group Vanitec
has commissioned Guidehouse Insights to
undertake independent analysis of the VRFB energy
storage sector.

This is a major achievement for VRB Energy as the
Zhangbei GEN1 VRB-ESS (R)" is the longest
operating large scale vanadium flow battery system
ever installed globally. It was installed in 2011 and
successfully commissioned in early 2014. The
battery has operated continuously since that time
and contributed to the Zhangbei Project by
supplying electricity to ???

TORONTO, Sept. 23, 2024 (GLOBE NEWSWIRE)
?7?7? Sparton Resources Inc. (TSX-SRI-V), ("the
Company"), is pleased to report that lvanhoe
Electric Inc. announced today that VRB Energy Inc.,

("VRB Energy") is planning to expand vanadium
flow battery manufacturing into the United States
and that its existing operations in China will become
subject to a 51/49 Joint-Venture following ???
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Commissioning has taken place of a
100MW/400MWh vanadium redox flow battery
(VRFB) energy storage system in Dalian, China.
The biggest project of its type in the world today, the
VRFB project's planning, ???

vvvvvvvvvvvvvvvvvvvvv VRB can be replaced by power-type energy storage
with a high power density, such as super capacitor,
flywheel energy storage, superconducting energy
storage or other kinds of battery. PS can be
replaced by compressed air energy storage,
furthermore, hydrogen energy storage, as a clean

and efficient novel energy storage technology, can
be focused on in the ???

lvanhoe Electric to Use $20 Million of the

*a - - Transaction Proceeds to Establish U.S.-based Grid
T Scale Vanadium Redox Flow Battery Manufacturing
B - " - in ArizonaExisting VRB Energy Manufacturing
— W Operation
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VRB Energy, a maker of flow batteries
headquartered in Canada and owned by a metal
resources and mining company, said the first phase
of a 40MWh flow battery project in China has now
been commissioned. Vanadium redox flow battery
maker VRB Energy has begun commissioning a
3MW / 12MWh energy storage system project in
Hubei, China, which ?7??

VRB Energy's goal is to deliver the best technology
at the lowest cost to large-scale utility energy
storage projects globally. VRB Energy has over 500
MWh of energy storage capacity installed or in
development, and has completed over one million
hours of ???

About VRB Energy. VRB Energy is a clean
technology innovator that has commercialized the
largest vanadium flow battery on the market, the
VRB-ESS(R), certified to UL1973 product safety
standards. VRB-ESS(R) is best suited for solar
photovoltaic integration onto utility grids and
industrial sites, as well as backup for electric vehicle
charging
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,,,,,,,,,,,,,,,,,,,,, In a VRB battery, the total energy storage of the

® system depends on the State of Charge (SOC) and
® amount of active chemicals in the system. The total
rrRnign power available is related to the electrode area

within the cell stacks. B. VRB Moddeling The
proposed VRB model will be based on a ???

European
Warehouse
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VRB-ESS(R) DISTINGUISHING FEATURES Low
LCOE DEPTH OF DISCHARGE 100% depth of
discharge with no degradation yields low LCOE.
VRB Energy's VRB-ESS is an electrical energy
storage system based on the patented vanadium
redox battery (VRB(R)) that converts chemical to
electrical energy. Energy is stored chemically in
different ???

Energy storage devices are required for power
balance and power quality in stand alone wind
energy systems. A Vanadium Redox Flow Battery
(VRB) system has many features which make its
integration
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A modular vanadium redox flow battery system
\FW i 5 L e designed for utility-scale energy storage, offering
%1 i i 1”“’““ : : scalable power and energy capacity for integration
e T gy — K with solar and wind farms. VRB-ESS(R) GW-Class

A large-scale vanadium redox flow battery system
engineered to replace peaker plants and support

— renewable energy targets with long-duration storage
iy capabilties.
| 4
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