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The vanadium redox flow battery (VRFB) is the cost-effective battery
solution for long-duration, daily storage

The vanadium redox flow battery is the ideal heavy-duty
solution when daily energy shifting of 4 - 8 hours is need or one
or more full charge / discharge cycles are required
Notes: VRFB 1,5 cycles LCOS takes Lazard’s VRFB LCOS and adjusts for 1.5 full daily cycles, rather than the 1 cycle assumed; T&D stands for Transmission and
Distribution use case
Source: Lazard’s Levelised Cost of Energy Storage Analysis – Version 4.0 (November 2018); Bushveld Energy analysis
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The VRFB technology uses a “reversible oxidation” reaction that leads to no
degradation from use – unlike other BESS technologies
Most BESS technologies, such as lithium ion, degrade
from use

VRFB performance has been proven to have minimal
performance degradation

Data from ITP’s “Lithium Ion
Battery Test Centre program
involves performance testing of
conventional and emerging battery
technologies. The aim of the testing
is to independently verify battery
performance (capacity fade and
round-trip efficiency) against
manufacturers’ claims.”
Source: ITP BATTERY TEST CENTRE REPORT 5, September 2018; Sumitomo Electric, April 2019

Three year data
from Sumitomo’s
60MWh battery
with HEPCO, in
Hokkaido, Japan
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NOT EXHAUSTIVE

While lithium and other large batteries are known for their fire issues,
VRFBs offer a safe alternative
Companies
BESS
Description of site and incident

What is
your risk
tolerance?

technology

Location

• In 2011,
a battery,
installed hazards
with a utility,
Analysis
of typical
by“exploded;”
ESS TypeSodium
sulphur / NAS
• NGK, once called “the most bankable” BESS,
halted battery production;
• The technology has since slowed in deployment.

Joso City,
Japan

• 15MW BESS co-located with a 30MW on-shore
wind farm caught fire in 2012;
• Flames destroyed the battery and portions of the
wind farm after a 7 hour fire;
• BESS manufacturer went bankrupt 2 years later.

Advanced
lead acid

Hawaii, USA

• 16 BESS fires occurred in 2017 and 2018;
• Government ordered shutdown half of ~1300MWh
of BESS in the country;
• All systems were supplied by LG or Samsung;

Lithium ion

South Korea,
multiple

• Containerised battery went into a fire at Engie’s
battery testing facility in late 2017;
• The facility was fully equipped with fire detection
and extinguishing systems that “failed to extinguish
the flames”;

Lithium ion

Drogenbos,
Belgium

• An “explosion” at a grid-connected 2WM/2MWh
battery site of Arizona’s power utility in 2019;
• “No cause has been named for the fire…that sent
four firefighters to the hospital;”
• The utility “grounded its energy storage operations
while the investigation continues”.

Lithium ion

Arizona, USA

involved

SOURCE: www.greentechmedia.com/articles/read/what-we-know-and-dont-know-about-the-fire-at-an-aps-battery-facility,
www.greentechmedia.com/articles/read/exploding-sodium-sulfur-batteries-from-ngk-energy-storage,
news.chosun.com/site/data/html_dir/2018/12/18/2018121800178.html,
www.sbiztoday.kr/news/articleView.html?idxno=2816,
SOURCE:
“Energy Storage System Safety: Vanadium Redox Flow Vs. Lithium-Ion,”
June 2017, Energy Response Solutions, Inc.,
www.greentechmedia.com/articles/read/engie-investigates-source-of-belgian-battery-blaze,
www.greentechmedia.com/articles/read/what-we-knowwww.energyresponsesolutions.com, https://www.dnvgl.com/publications/considerations-for-energy-storage-systems-fire-safety-89415
and-dont-know-about-the-fire-at-an-aps-battery-facility
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It is not surprising that there are hundreds of VRFBs deployed globally,
including the largest battery currently under construction

The largest battery currently under construction of any
technology in any location is a vanadium redox flow battery

Source: RongKe Power
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Please speak to me if you have any other questions
info@bushveldenergy.com
www.bushveldenergy.com
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