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Mikhail Nikomarov
Chief Executive Officer 

Bushveld Energy 

▪ Since 2015, Co-founder and Chief Executive Officer of Bushveld 
Energy

• Investment in BESS supply chain, including SA 
manufacturing and international BESS OEMs

• Developer of projects requiring long duration energy 
storage solutions 

• Part of London-listed Bushveld Minerals, an integrated 
vanadium company 

▪ Chairman of the South Africa Energy Storage Association 
(SAESA)

▪ Chair of the Energy Storage Committee of Vanitec, the global 
association of vanadium producers 

▪ Previously a consultant in Russia and across Africa, focusing on 
the power sector (strategy and plant operations) and economic 
development

www.bushveldenergy.com
www.bushveldminerals.com

http://www.bushveldenergy.com/
http://www.bushveldminerals.com/


Bushveld is an integrated vanadium-based platform which spans from extraction to manufacturing 
to deployment of energy storage
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An energy storage solutions provider, exclusively focused on vanadium-based 
energy storage systems

• Electrolyte 
manufacturing

• Use own primary 
processing capacity and 
knowledge for low-cost 
production

• Create new business 
models for electrolyte 
supply

• Investment in VRFB 
original equipment 
manufacturer 
CellCube (Austria)

• Vanadium Redox 
Flow Battery (VRFB) 
Assembly & 
manufacturing

• MW scale energy 
storage project 
development

• Direct sales into large 
mandates & tenders

• Investment into hybrid 
IPPs under PPAs

A low cost, vertically integrated primary vanadium producer

• Largest primary vanadium 
resource base in the world 
(485 Mt) with tier 1 V2O5 
grades

• 3 deposits, well serviced 
with logistics 
infrastructure

• Large, low cost, flexible & 
scalable vanadium processing 
facilities

• End of 2023 production run 
rate of over 5,000 mtV, with 
growth to over 8,000 mtV

• Focus on expansion and 
enhancement of brownfield 
operations

MINING PROCESSING CHEMICALS DEPLOYMENTINVESTMENT

• A primary vanadium platform with downstream integration into 
energy storage 

• Operating out of South Africa, listed in London



Our strategy is based on an expectation of significant growth in demand for vanadium redox flow 
batteries (VRFBs)
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V2+/V3+V4+/V5+

• The flow battery was first developed by NASA in the 1970s 

and unlike conventional batteries, the liquid electrolytes are 

stored in separated storage tanks, not in the power cell of 

the battery

• During operation these electrolytes are pumped through a 

stack of power cells, or membrane, where a reduction 

oxidation (“redox”) electrochemical reaction takes place, 

charging or discharging the battery

• Vanadium can exist in multiple oxidation states, allowing for 

a single element to be used to store energy. 

• In addition to vanadium, the electrolyte consists primarily of 

water and chemical additive acids, such as sulphuric acid or 

hydrochloric acid

• Vanadium was first used in the mid-1980’s and according to 

IHS Markit, ~92% of all flow batteries now use vanadium

VRFB is the simplest and most developed flow battery in mass commercial operation



The technical advantages of flow batteries determine many commercially competitive use cases
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Commercial strength of
flow battery use cases

Today, three key technical differentiators 
determine a commercial opportunity for a 
flow battery:

1. Separation of power and energy 
modules, increases competitiveness for 
longer durations;

2. Non-degradation from cycling, 
increases competitiveness for frequent, 
deep charge – discharge cycles;

3. Non-flammability of the chemistry, 
which makes it viable in high fire risk 
locations. 

There are other benefits, such as a lower 
manufacturing carbon footprint and the 
reusability of vanadium; however, 
customers are not yet fully valuing these 
benefits.

Source: Bushveld Energy



Three VRFB sites exemplify the breadth of VRFB use cases
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• 15 MW/60 MWh VRFB at the Minami-Hayakita substation on Hokkaido, Japan
• Used for peak shifting, frequency regulation and balancing power output from the 

wind and solar sources to load requirements in the area 
• Part of regional grid-expansion programme

• 2 MW/5 MWh VRFB at the Oxford Superhub in Oxford, UK
• Co-located with a 50 MW Li-ion battery to combine ESS with EV charging, low 

carbon heating and smart energy management systems to reduce carbon emissions
• The VRFB is the first resource activated when the system is called upon to reduce 

wear and tear on the Li-ion battery

• 1 MW/4 MWh VRFB at the Vametco mine, in Brits, South Africa
• Co-located with a 3.5 MW solar PV array and connected to the mine’s internal grid 
• Provides time-of-use tariff arbitrage, increases the amount of renewable energy 

and reduces the impact of system operator mandated load reductions

Source: Guidehouse Insights; Bushveld Energy, Vanitec



The US market is a good example of how long duration storage needs are increasing
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Source: NREL

• The US alone needs 
over 70GW long 
duration energy storage 
capacity, with nearly 
half of that of 8hr 
duration applications

• The state of California is 
presently considering 
multiple mandates for 
6-12 hour, “long 
duration” storage



VRFB adoption is growing rapidly, especially in China, the world’s largest vanadium market

Source: Argus Minerals; VRB Energy FerroAlloyNet September 2020; Vanitec; press search 8

Rest of the world

Joint venture established to build a VRFB facility “an annual 
production capacity of 3 GWh”

Large, multinational power companies are deploying VRFB 
technology, including ENEL in Majorca, Spain and EDF in 
Oxford, UK 

51MWh VRFB system awarded to Sumitomo for a 
wind farm in Hokkaido, Japan

▪ China is the largest market for VRFBs, with 1.5-2
GWh of VRFB projects underway at present

▪ Recently Pangang, the largest vanadium producer
and Bolong New Materials, the largest vanadium
chemicals producer, signed a strategic cooperation
agreement to develop and promote VRB technology.

▪ China’s vanadium demand from VRFBs was expected
to triple from 2021 to 2022

Siemens Gamesa entered a “battery development deal” with 
Invinity covering product development, sales and 
manufacturing

Announced its venture into batteries with acquisition of an 
integration company and building its own lithium-vanadium hybrid 
system for industrial power management applications

Thai renewable energy company BCPG announced a $24m 
investment into VRB Energy

Increased deployment of VRFBs and demand is likely to rise as governments focus on accelerating the energy transition to a low-carbon energy

China

• Awati Renewable Integration of 7.5MW/22.5MWh

Xinjiang Hebei

• Fengning Renewable of 2MW/8MWh

• Wind Integration of 10MW/40MWh 
for Wafangdian Wind Farm

• Wind Integration of 10MW/40MWh 
for Tuoshan Wind Farm

• 200MW/800MWh for Peak Plant 

Liaoning

Hubei

• Phase 1 of 10MW/40MWh for PV 
Integration 

• Phase 2 of 100MW/400MWh for Peak 
Plant

Jiangsu

• Grid connected 100MW/400MWh 
VRFB project in Yancheng by Shanghai 
Electric

Qinghai

• Wind Integration of 
2MW/10MWh

Regional Policy on ESS capacity in Renewable Energy 
Projects

Min
5%

Requirement
of 10%

Requirement
of 20%

Acquired  a VRFB technology previously owned VionX Energy. Announced  
a target production of 1,400MWh of VRFBs under rentals by 2025 



The market for vanadium redox flow batteries (VRFBs) is forecasted to grow even more, 
creating significant new vanadium demand
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• Guidehouse forecasts that VRFB’s will 
account for 32,800 MWh by 2031, a market 
share of ~20% of the stationary storage 
market.

• Over the next 5 years, the vast majority of 
that is forecast to be in China, with faster 
growth in other regions in the second half of 
this decade.

• The annual growth rate of over 40% has 
massive implications for VRFB OEMs and 
companies in the battery supply chain.

• The implication for vanadium producers is 
also significant, as based on Vanitec 
calculations, this VRFB market would require 
between 127,500 and 173,8000 tons of 
additional vanadium per year. That is over 
twice current production.

Guidehouse Insights forecasts over 30 GWh of VRFB demand by 2031 

Source: Guidehouse Insights, Vanitec



The long run upside for vanadium from energy storage within the energy transition is even higher

10Source: IEA: The Role of Critical Minerals in Clean Energy Transitions (2021); WBG: Minerals for Climate Action: The Mineral Intensity of the Clean Energy Transition (2020)

• IEA (International Energy Association) long term scenarios forecast annual 
vanadium demand between roughly 130 and 210 kilotons (or thousands of mtV) 
by 2040 due to the energy transition

• Even on the lower end, this equates to at least slightly more than the entire 
current market for vanadium being demanded by energy storage in 20 years

• The World Bank Group’s long term scenarios expect vanadium to be the fifth-
most impacted mineral by the energy transition, with 2050 energy demand for 
vanadium being nearly twice the entire 2018 market

• It would mean demand from storage for ~190,000 mtV (or 190 kilotons) of 
vanadium annually



The critical question is: where will this new vanadium for VRFBs come from?
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Source: Chapter U of Critical Mineral Resources of the United States—Economic and Environmental Geology and Prospects for Future Supply Professional Paper 
1802–U 2017; Terry Perles – US Vanadium; 

The good news is that there is enough 
vanadium
• Vanadium occurs in combination with over 

50 different minerals such as carnotite, 
roscoelite, vanadinite, mottramite and 
patronite. 

• It is the 22nd most abundant element in 
the Earth's crust at a mean content of 150 
g/t similar to zinc and more common than 
copper, nickel, cobalt, lithium or chrome.

• World resources of vanadium total 63 
million metric tons. Know vanadium 
reserves total 14 million metric tons and 
are sufficient to meet current market 
demands for more than 150 years. 

Location of existing prospective vanadium resources



At Bushveld, we believe a significant amount will come from primary production in South Africa, and we 
are structured to create value both in upstream and downstream vanadium businesses
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Upstream assets
• Bushveld Minerals’ mining and processing assets are in South Africa, which hosts the 

largest high-grade primary deposits of vanadium in the world.
• Our Vametco Mine, Brits Resource and Mokopane Project comprise a total JORC-

compliant resource base of at least 548 Mt (100 per cent basis), including 74 Mt (100 
per cent basis) of JORC-compliant reserves, representing some of the highest primary 
grades globally.

• Collectively, the Vametco and Vanchem plants provide us with a flexible and scalable 
low-cost production platform, enabling it to maintain a competitive position in the 
vanadium market.

Downstream assets
• Bushveld Energy operates out of South Africa
• Our investment in the Vanadium Redox Flow (VRFB) Original Equipment 

Manufacturer (OEM) CellCube is located in Vienna, Austria. We hold an indirect 
shareholding of 25.25% in CellCube.

• The Bushveld Electrolyte Company (BELCO) 8 million litre electrolyte production 
plant is currently under construction in East London, South Africa. It will be the 
largest electrolyte plant outside of China when completed

• Recently completed the development and achieved financial close of a 3.5 MW solar 
PV and 1 MW/4 MWh VRFB mini-grid project at the Vametco Mine in Brits, South 
Africa

Source: Bushveld Minerals Annual Report 2022



THANK YOU FOR YOUR ATTENTION

www.bushveldenergy.com
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