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Overview

How can vanadium redox flow batteries increase their share in energy
storage?

Overcoming the barriers related to high capital costs, new supply chains, and
limited deployments will allow VRFBs to increase their share in the energy
storage market. Guidehouse Insights has prepared this white paper,
commissioned by Vanitec, to provide an overview of vanadium redox flow
batteries (VRFBs) and their market drivers and barriers.

What is vanadium redox flow technology?

Self-contained and incredibly easy to deploy, they use proven vanadium redox
flow technology to store energy in an aqueous solution that never degrades,
even under continuous maximum power and depth of discharge cycling. Our
technology is non-flammable, and requires little maintenance and upkeep.

What is vanitec redox flow battery (VRFB)?

Confidential information for the sole benefit and use of Vanitec. 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 capabilities that enable a new wave of industry growth.

What is a redox flow battery?

Although there are many different flow battery chemistries, vanadium redox
flow batteries (VRFBs) are the most widely deployed type of flow battery
because of decades of research, development, and testing. VRFBs use
electrolyte solutions with vanadium ions in four different oxidation states to
carry charge as Figure 2 shows.

How do redox flow batteries store energy?

Redox flow batteries (RFBs) store energy in two tanks that are separated from
the cell stack (which converts chemical energy to electrical energy, or vice

Powered by SolarMax Energy Systems



RsS5oR SOLAR o Page 3/12

versa).

What are vanadium redox flow batteries (VRB)?

Vanadium redox flow batteries also known simply as Vanadium Redox
Batteries (VRB) are secondary (i.e. rechargeable) batteries. VRB are applicable

at grid scale and local user level. Focus is here on grid scale applications. VRB
are the most common flow batteries.

Powered by SolarMax Energy Systems



e
%% SOLAR rro.

Do

Page 4/12

Weight of 100 kWh vanadium redox flow battery

Vanadium Flow Batteries: All
You Need to Know

Vanadium flow batteries (VFBs) are a
promising alternative to lithium-ion
batteries for stationary energy storage
projects. Also known as the ...

Get a quote

Vanadium Redox Flow Battery
250KW (1,000KWh) by E22 ...

The product is an electro-chemical, all
vanadium, electrical energy, storage
system which includes remote
diagnostics and continuous monitoring of
all parameters, including the state of
charge ...

Get a quote

Vanadium Flow Battery Energy
Storage

Self-contained and incredibly easy to
deploy, they use proven vanadium redox
flow technology to store energy in an
aqueous solution that never degrades, ...

Get a quote

Capital cost evaluation of
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conventional and emerging
redox flow

Redox flow battery (RFB) is a promising
technology to store large amounts of
energies in liquid electrolytes
attributable to their unique

architectures. In recent years, various ...

Get a quote

Vanadium Flow Battery (VFB) ,
Vanitec

Large scale deployments of vanadium
redox flow batteries are underway

across the globe, with many others being

planned or under construction. Ensuring
a strong supply of quality ...

Get a quote
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[ Multiple input/output power
I system

Redox flow batteries: costs
and capex?

Capex breakdown of Vanadium redox
flow battery in $ per kW A 6-hour redox
flow battery costing $3,000/kW would
need to earn a storage spread of ...

Get a quote

Vanadium Redox Flow Battery

Flow batteries are different from other
batteries by having physically separated
storage and power units. The volume of
liquid electrolyte in storage tanks
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dictates the total battery energy storage

Get a quote

Vanadium Redox Flow
Batteries

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 capabilities ...

Get a quote

The most sustainable battery
= Unlike other battery technologies, our
. 3 : Vanadium Redox Flow battery offers a
l!.l ' ‘ completely fireproof solution. Even under
‘ : | - the most extreme conditions, our
i I CEEEESES | . .
batteries cannot catch fire, thanks to ...

Get a quote

Understanding the Vanadium
Redox Flow Batteries

1. Introduction Vanadium redox flow

batteries (VRB) are large stationary
electricity storage systems with many
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potential applications in a deregulated
and decentralized network. Flow ...

Get a quote
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Vanadium Flow Batteries
Revolutionise Energy ...

The 200 kW.hr flow battery neatly fits
into a 20 ft sea-container and has a
20-year lifespan, limited only by the
standard electrical inverter, not the ...

Get a quote
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Fact Sheet: Vanadium Redox
Flow Batteries (October 2012)

Compared to pure sulfuric acid, the new
solution can hold more than 70% more
vanadium ions, increasing energy
storage capacity by more than 70%. The
use of Cl- in the new solution also ...

Get a quote

: ‘

=

= il ‘H

< ] M”l ‘||| M |
1 " - e

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

This report covers the main features and
differences between vanadium flow
redox batteries and Lithium-ion batteries
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and their role in the ...

Positive lead

Get a quote
Safety Vent

Neqative
Electrode

Negative
’ Lead plate

Techno-economic analyses of
several redox flow batteries ...

Three points to keep in mind when
viewing Figure 1 are: vanadium redox
was the only flow battery chemistry
studied, no 10-100 h LDES cases were
included (use case 7 is 700 h), and the ...

Get a quote

Vanadium redox flow batteries
with purported LCOS ...

Its nominal power is 10 kW and the
storage capacity reaches 100 kWh. The
device has asize of 3m x 2.44 m x 2.66
m and weighs in at 2,500 ...

Get a quote

Vanadium Redox Flow Battery
for Remote Area Power Supply

For utility applications life time,

reliability and state of charge control are
the most important requisites and are
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often ranked on the expense of weight
and volume. This paper describes ...

Get a quote

How many kilograms of
vanadium battery for energy ...

A vanadium redox flow battery operates
by utilizing vanadium ions in different
oxidation states to facilitate the storage
and conversion of energy. ...

Get a quote
50kwh/100kwh/200kwh
Discharge Energy Storage Vrfb
Vanadium Redox Flow . o
T x
x =
All vanadium flow battery energy -~ =
storage power station is a - =
comprehensive energy storage system x o it :

that integrates stack, electrolyte,
pumping system, battery management
system, ...

['

Get a quote

Lithium-based vs. Vanadium
Redox Flow Batteries

This technology has low variable costs
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ESS (EUR/kWh) and uses a wider SoC range.
On the other hand, efficiency is lower
Sy than for the LiB and fixed costs (EUR/kW)
L - are rather high. In ...
= l!l
—_ T |
1 e - ‘ Get a quote
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SMART GRID & HOME
Vanadium Flow Battery Energy _

Storage

Self-contained and incredibly easy to

deploy, they use proven vanadium redox A
flow technology to store energy in an
aqueous solution that never degrades,
even under continuous maximum ...

Get a quote

Vanadium Redox Flow
Batteries: Electrochemical
Engineering

The vanadium redox flow battery (VRFB)
is one promising candidate in large-scale
stationary energy storage system, which
stores electric energy by changing the
oxidation numbers of ...

Get a quote

Vanadium redox flow batteries
with purported LCOS of
$0.10/kWh
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Its nominal power is 10 kW and the
storage capacity reaches 100 kWh. The
device has a size of 3m x 2.44 m x 2.66
m and weighs in at 2,500 kg. The
maximum energy ...

Get a quote
High-energy and low-cost
[ [E”‘TW FTT T membrane-free chlorine flow
“f"—- | { = battery
|

| The chlorine flow battery can meet the
I | | - stringent price and reliability target for
R — stationary energy storage with the
inherently low-cost active materials
(~$5/kWh) and the ...

Get a quote

Redox Flow Battery

Capacity (duration) is expandable for
more than 10h. cell stack. Minimized
installation with the two-storey model:
the top is battery container and the
bottom two are electrolyte tank
containers.

Get a quote

How many kilograms of
vanadium battery for energy
storage are ...
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A vanadium redox flow battery operates
by utilizing vanadium ions in different
oxidation states to facilitate the storage
and conversion of energy. The battery
system contains ...

Get a quote

VCEC VRFB-50 50KW Module
Containered Vanadium Redox
Flow Battery ...

Model: PS-50-A. Rated Energy (kWh):
250. Rated power (kW): 50. AC charging
input (i.e. grid or diesel for charging):
Three-phase 380Vac, 50Hz. DC output
voltage (Vdc): 50. Battery pack ...

Get a quote

Contact Us

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