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Overview

The primary focus of VRB Energy is the assembly and deployment of VRFBs for
utility grid scale energy storage for renewable energy sources utilizing battery
electrolyte recycled from petrochemical industry. Project stage: The Feasibility
Study (FS) for the project was completed in December 2022.

The primary focus of VRB Energy is the assembly and deployment of VRFBs for
utility grid scale energy storage for renewable energy sources utilizing battery
electrolyte recycled from petrochemical industry. Project stage: The Feasibility
Study (FS) for the project was completed in December 2022.

Project Background: VRB Energy aims to construct the first fully integrated
Vanadium Commodity and Vanadium Redox Flow Battery (VRFB) energy
storage manufacturing plant in Vietnam. The facility will have an annual
throughput of 20,000 tonnes of vanadium-containing synthetic concentrate
(spent.

The electricity price framework for hydropower plants in 2025 is from 0 to
1,110 VND/kWh (excluding water resource tax, forest environmental service
fees, water resource exploitation rights fees, and value-added tax). The
maximum price is 1,110 VND/kWh. 2. Electricity Price Framework for Gas.

Current vanadium flow battery cost per kWh ranges between $300-$800,
depending on system size and regional supply chains. While higher upfront
than lithium-ion ($150-$250/kWh), VRFBs excel in longevity: China's 800 MWh
VRFB installation in Ulangab—the world's largest—demonstrates how scale
brings.

Peak load nationwide and by region in Vietham from 2013 to 2023 21 FIGURE
9. Growth of national power system output from 2013 to 2023 22 FIGURE 10.
Average retail electricity price in Vietham from 2009 to 2024 23 FIGURE 11.

Average domestic retail prices for petroleum products in Vietnam from 2008.

The 2020 Cost and Performance Assessment provided installed costs for six

energy storage technologies: lithium-ion (Li-ion) batteries, lead-acid batteries,
vanadium redox flow batteries, pumped storage hydro, compressed-air energy
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storage, and hydrogen energy storage. The assessment adds zinc.

Energy storage systems (ESS) are critical for balancing energy supply and
demand, enhancing grid stability, and enabling the integration of renewable
energy sources such as solar and wind. These systems cater to residential,
commercial, and industrial applications, as well as utility-scale. Why is the
demand for battery energy storage systems accelerating in Vietham?

Export-oriented businesses, especially in manu-facturing, are under growing
pressure to meet stringent requirements. At the same time, the demand for
battery energy storage systems (BESSs) is accelerating, driven by Vietnam’s
abundant renewable energy (RE) potential, particularly in solar and wind
power.

Why do we need battery energy storage systems in Vietham?

At the same time, the demand for battery energy storage systems (BESSs) is
accelerating, driven by Vietnam’s abundant renewable energy (RE) potential,
particularly in solar and wind power. However, owing to the intermittent
nature of these energy sources, storage solutions are required to ensure
continuous electricity supply.

How a Bess project is promoting energy storage in Vietham?

Encouraging domestic enterprises to invest in new technologies will promote
the growth of the energy storage indus-try in Vietham. Investment in BESS
projects in Vietnam is attract-ing the attention of international partners due to
the country’s strong potential for RE development.

How many MW will Vietnam's storage batteries be able to run?

The plan expects storage batteries to reach a capacity of 300 MW by 2030,
accounting for 0.2% of Vietnam'’s total electricity capacity. However, the
policy framework for BESSs in Vietnam is still being refined and will continue
to be adjusted to align with the country’s economic and environmental
development goals.

Is Vietnam a good market for energy storage solutions?
Vietnam represents a promising market for German and European small and
medium-sized enterprises (SMEs) specialising in energy storage solutions,

thanks to their technical expertise and established reputation in RE
technologies.
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Which energy storage technologies are included in the 2020 cost and
performance assessment?

The 2020 Cost and Performance Assessment provided installed costs for six
energy storage technologies: lithium-ion (Li-ion) batteries, lead-acid batteries,
vanadium redox flow batteries, pumped storage hydro, compressed-air energy
storage, and hydrogen energy storage.
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Average VRFB energy storage price per 10MW in Vietham

Vietnam smart energy storage battery

| . price inquiry

The Vietnam battery energy storage market
focuses on energy storage systems that use
batteries to store electrical energy for various
applications, including renewable energy
integration and

2022 Grid Energy Storage Technology Cost
and ...
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The assessment adds zinc batteries, thermal
energy storage, and gravitational energy
storage. The 2020 Cost and Performance
Assessment provided the levelized cost of
energy. The 2022 Cost and Performance
Assessment ...

Breakdown of system costs of a 10 kW /
120 kWh ...

Vanadium redox flow batteries (VRFB) are a
fertile energy storage technology especially for
customized storage applications with special
energy and power requirements.

Breakdown of system costs of a 10 kW /
120 kWh vanadium ...

Vanadium redox flow batteries (VRFB) are a
fertile energy storage technology especially for
customized storage applications with special
energy and power requirements.
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The cost of vanadium battery energy storage

The vanadium flow battery (VFB) as one kind of
energy storage technique that has enormous
impact on the stabilization and smooth output of
renewable energy. Key materials like ...
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Vanadium Redox Flow Batteries: Powering
the Future of Energy Storage

The future of long-duration energy storage is
looking brighter than ever, with vanadium redox
flow batteries (VRFBs) set to play a crucial role.
According to recent ...

First phase of 800MWh world biggest flow
battery

Detail of cell stacks at the completed
demonstration system at VRB Energy's project in
Hubei Province. Image: VRB Energy.
Commissioning has taken place of a
100MW/400MWh vanadium redox flow battery
(VRFB) energy ...
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SPIC Tuoshan Wind Farm 10Mw/40Mwh
VRFB Energy Storage ...

A new VRFB energy storage power station with a
total capacity of 10MW / 40mwh is built. The
9.75MW products are required to be centrally
arranged outdoors. The ...

Vietnam's Solar Energy Market: A
Comprehensive ...

Vietnam's solar energy market, driven by high
solar potential and strong government support,
plays a key role in the country's "Net Zero"
commitment, among other fields of green
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Vanadium Redox Flow Batteries for Large-
Scale Energy Storage

Vanadium redox flow battery (VRFB) is one of the
most promising battery technologies in the
current time to store energy at MW level. VRFB
technology has been ...

Utility-Scale ESS solutions
A GLOBAL FIRST PLANNED FOR VIETNAM:

s % VANADIUM ...
% Grid The primary focus of VRB Energy is the assembly

e J and deployment of VRFBs for utility grid scale
“ energy storage for renewable energy sources
%J | utilizing battery electrolyte recycled from ...

Wind Load
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Energy storage bidding vanadium battery Outdoor Cabinet BESS

50 kw h Battery Storage System

Vanadium Redox Flow Batteries (VRFB) in large-
scale energy storage. The VRFB correspond to an
emerging technology, in continuous
improvement with many potential applications.
The ...
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VRFB technology attributes and
applicability to developing ...

Sichuan Xuteng Battery Energy Co., Ltd. is a
newly introduced enterprise in Panzhihua
successfully signed the R & D and industrial park
projects of VRFB energy storage.

51.2V 300AH

2023 Vanadium Flow Battery News
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Stryten Energy LLC, a US-based energy storage
solutions provider, has installed its advanced
vanadium redox flow battery (VRFB) at Snapping
Shoals EMC, a utility provider for some of the
fastest-growing areas in the nation.

The 500MW VRFB Stack Automated
Production Line ...

On June 12, Shanghai Electric Energy Storage
announced that in the era of global energy
structure transformation and accelerated
advancement of the "dual carbon" ...
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Viet Nam needs to consider energy storage
to ensure energy ...

Viet Nam needs to consider the development of a

battery energy storage system (BESS) to ensure
energy security and sustainable development,
experts have said.

Energy Outlook and Energy Saving
Potential in East Asia ...

Future changes in crude oil prices remain highly
uncertain. In this study, the crude oil price, as
referred to Japan's average import price (nominal
dollars per barrel), is assumed to increase ...
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Vanadium Redox Flow Batteries

Introduction Vanadium redox flow battery (VRFB)
technology is a leading energy storage option.
Although lithium-ion (Li-ion) still leads the
industry in deployed capacity, VRFBs offer new ...

Review--Preparation and modification of all-
vanadium redox

As a large-scale energy storage battery, the all-
vanadium redox flow battery (VRFB) holds great
significance for green energy storage. The
electrolyte, a crucial component ...
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Approving the price framework for
electricity generation from

3 7?7 - For floating solar power plants with
battery storage systems, the maximum price
(excluding value-added tax) for the Northern
region is VND 1,876.57/kWh; the Central region
is ...

”

Vanadium Redox Flow Batteries (VRFB)
market ...

Conclusion The Vanadium Redox Flow Batteries
(VRFB) market holds immense potential as a
reliable and efficient energy storage solution for
the renewable energy era. Despite challenges
like high initial costs and limited awareness, ...

Redox flow batteries as energy storage \\\\\
systems: materials, ... N

The rapid development and implementation of \
large-scale energy storage systems represents a

critical response to the increasing integration of
intermittent renewable energy sources, such ...

Battery Tech Report: Lithium-lon vs
e Vanadium Redox ...

Price / Innovations According to Bloomberg, the
average cost of a lithium-ion battery is about
\ $137 per kilowatt hour and is forecasted to drop
LA as low as $100 kilowatt-hour by 2023. However,
these are the cost of the cells ...
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2022 Vanadium Flow Battery News

Vanitec is the only global vanadium organisation.
Vanitec is a technical/scientific committee
bringing together companies in the mining,
processing, research and use of vanadium and
vanadium-containing.

FOR A SUSTAINABLE FUTURE
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l ’ I ‘ | 4 | power source in the future, renewable energy
q Bt still has weaknesses in terms of stability and
i M" =17 ability to ensure the safety of the power
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Redox flow batteries as energy storage
systems: ...
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Redox flow batteries (RFBs) have emerged as a | 1

promising solution for large-scale energy storage \ \ { o

due to their inherent advantages, including ¥ T || | 1-'4;5

modularity, scalability, and the decoupling of Ill S N -

energy capacity from power ... ,;L/—f—f-"*"[.
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Overview and State of Play on Energy
Storage in Asia

As the power system evolves and the role of
storage changes over time, other technologies
could have new opportunities if they can
compete with lithium-ion battery prices.
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1MWh-3MWh Energy Storage System With

Solar Cost ...

PVMars lists the costs of Imwh-3mwh energy
storage system (ESS) with solar here (lithium
battery design). The price unit is each watt/hour,
total price is calculated as: 0.2 US$ * 2000,000
Wh = 400,000 US$. When solar modules ...

OTHER APPLICATIONS

nnnnnnnnnnnnnnnnnnn

futnor sTonecraatin R e Vietnam Energy Storage System Market
Size and Forecasts 2030

> _al %ﬁv’“‘ Declining Battery Costs: Falling prices of lithium-
ion batteries are making energy storage systems
more affordable for residential and utility-scale
projects in Vietnam.

HYBRID ENERGY STORAGE SYSTEM
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Vanadium Redox Flow Battery Energy
Storage System Market

Quick Q& A Table of Contents Infograph
Methodology Customized Research Key Drivers
of Vanadium Redox Flow Battery Adoption in
Utility-Scale Energy Storage The adoption of ...

First phase of 800MWh world biggest flow
battery

Detail of cell stacks at the completed
demonstration system at VRB Energy's project in
Hubei Province. Image: VRB Energy.
Commissioning has taken place of a ...
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Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.vdbconstruction.co.za
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