


Flow Batteries Europe
• Member-led trade association based in 

Brussels; (31 companies and institutions  
with  > 1000 employees directly in the flow 
battery sector)

• Represents flow battery stakeholders at 
European level

• We aim to shape the regulatory framework 
for flow batteries at the EU level and 
contribute to the EU decision-making 
process

www.flowbatterieseurope.eu



OUR MEMBERS

Currently, FBE has 31 members covering the entire value chain, including suppliers, mining companies, 
research organisations, and manufacturers. All companies interested in the flow battery market in 

Europe are invited to join the association.
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For complete information on the Call for Proposals, please go to: https://flowbatteryforum.com/



Agenda:

Introduction: Jesse Terry, FBE Policy Officer

Scaling organic flow battery pilots and considerations for manufacturing organic 
electrolyte at scale & MW-scale pilots for 2026. 
Nathan Ball, Executive Vice-President, Quino Energy

Metal-free Flow Batteries: From laboratory validation to deployment. 
Tobias Janoschka, CTO, Jena Flow Batteries

Increasing project size and scaling the VFB value chain
Jean-Louis Cols, VP Global Development, Invinity Energy Systems

Discussion and Q & A: Anthony Price, FBE Secretary General (Moderator)  
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Scaling Organic Flow Batteries

Nathan Ball, EVP

Quino Energy, Inc.

USA
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Scalable Market is Linked to Cost Innovation

US BESS 

Cost $/kWh

2017 US 

Produced

2025 China 

Import

2025 US 

Produced

Battery 236 60 100

Ancillary 193 23 30

Overhead 88 25 50

Installation 70 15 10

SUBTOTAL 587 118 190

Tariff n/a 63 4

45X n/a 0 -15

TOTAL 587 181 179

EU market is growing (28%) faster than USA

0

200

400

600

800

2020 2025 2030

Worldwide Utility BESS GWh

Other US China EU

Sources: US EIA and McKinsey & Co
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Manufacturing AND installation innovations drive cost down
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Realizing the Potential for Flow Batteries

Lifetime Safety Sustainability Footprint
BESS Cost

12-hr storage

Flow Battery

(Future)
20+ years

No Explosion 

Hazard

Recyclable 

Active Material
120 kWh/m2 $180/kWh

Flow Battery 

(2025)
20+ years

No Explosion 

Hazard

Recyclable 

Active Material
30 kWh/m2 $400/kWh

Li-ion Battery 7-10 years
Explosion & 

Fire Hazard

<5% Recycled 

Active Material
60 kWh/m2 $180/kWh

Innovation Focus

Achieved by 

building vertical!
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Flow Battery Companies are Innovating!

1. Organic electrolyte (Quino)

2. Improved systems (Jena)

3. Fast installation (Invinity)

52%

6%
12%

16%

14%

2025 $400/kWh

Electrolyte

Power

System

Other

Equipment

Installation

Project Dev

26%

13%

15%
17%

29%

2030 $180/kWh

Electrolyte

Power

System

Other

Equipment

Installation

Project Dev

Logo_JFB_Final_Bildmarke_02_Zeichenfläche 1-1

Logo_JFB_Final_Bildmarke_02_Zeichenfläche 1-1

https://cerq.com/
https://cerq.com/
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Organic Flow Battery Scale-up by Quino Energy

✓ 100 kWh battery demo o 5 MWh commercial pilot

2024 / San Leandro, USA February 2026 Project Start / Los Angeles County, USA

Battery Scale-up Progress

✓ 10 Wh lab breakthrough

2022 / Cambridge, USA

2025 / Buffalo, USA

Electrolyte Manufacturing Scale-up Progress

✓ Ton-scale continuous manufacturing
Q2 2026 Project Start / Pune, IN

o Commercial-scale industrialization
2022 / San Leandro, USA

✓ Sustainable electrochemical synthesis
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Quino Flow Battery Pilot Update

High Desert Regional Health Center load profile:

• Total annual load: 4,342,386 kWh

• Peak demand: 872 kW

High Desert Regional Health Center existing solar:

• Solar system size: 803 kWdc 

• Total annual solar generation: 1,519,214 kWh

• Percentage of net zero (offset): 35%

BESS + Microgrid Project Scope

• Microgrid Operation peak shaving and efficiency

• Equipment transformer, breakers, switches, etc.

• LDES Flow Battery (10-hour) OEM equipment with 
Quino organic electrolyte

• Civil & Electrical foundation, cables, fence, etc.

Electricity Savings = $233,566 annually w/BESS ✓ Grant contracts signed with US DoE and CEC!

✓ Project starts February 1!

o Construction start scheduled in Q4 2026.
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In Summary

• Scale is enabled by innovation.

• Quino, Jena, and Invinity (and others) are innovating rapidly.

• Quino has a partnership strategy to scale globally.



Metal-free Flow Batteries
From laboratory validation to deployment

Jena Flow Batteries GmbH

Tobias Janoschka

29.01.2026



COMPANY 
PROFILE 
Jena Flow Batteries &
Suqian Time Energy Storage

• Decade-plus of international research propelled organic flow batteries forward

• Suqian Time Energy Storage Technology stands as the first enterprise to manufacture 
organic flow batteries across the entire industry chain

• Strategic synergy between comprehensive know-how and a robust intellectual property 
portfolio positioned us for an efficient market launch, first in China and across Europe





Metal-free flow battery
Finding the right molecule



The long way from laboratory to field application 
Development and scale-up

10 mg 10 g 10 kg
Molecular screening

Technology development

This project has received funding from the European 
Union’s Horizon 2020 research and innovation program 
under grant agreement No 731239.

1000 kg World‘s first organic RFB in a 
field application

Engineering



From pilot installation to product development
Make-or-Buy Decision

• Translate pilot learnings into standardized system architecture

• Establish industrial-grade quality, documentation and certification framework

• Balance vertical integration, development speed and supply-chain resilience

• Align make-or-buy decisions with target scale and market timeline



In-house production

Strategic 
partnership

In-house production

Felt Bipolar plate

Ion exchange 
membrane

Electolyte

FittingsTubes Sealing foil

Core raw 
materials

Auxiliary 
materials

Cell
 frame

Tanks

Metal-free
flow battery

Vanadium
flow battery

Stack Membrane

Product development
Accessing the value chain of flow batteries 

Electrolyte



BIPOLAR PLATE AND GRAPHITE FELT PRODUCTION
Deep integration of core stack materials enables rapid in-house adaptation



MEMBRANE PRODUCTION
Strategic material development and scale-up that improves cell resistance and 
long-term durability of the battery



STACK COMPONENT PRODUCTION
Material development and stack design go hand in hand
Stepwise automation of production enables scaling



TANK  PRODUCTION
In-house production of auxiliary components simplifies system integration and 
ensures full control over quality, interfaces and performance



ELECTROLYTE PRODUCTION
Organic molecules can be produced at scale from simple, widely available raw 
materials, enabling long-term supply



BATTERY SYSTEMS
Final integration into complete systems



5 MW / 20 MWh metal-free 
flow battery system for long 
duration energy storage,
Ordos, Inner Mongolia, China

CURRENT PROJECTS

World’s Largest 
Aqueous Organic 
Flow Battery 



Integrated value chain enables broad product portfolio

Flow Battery 
Modules

Configurable modules in a classic 
container design. Starting from a 
capacity of 250 kW / 1 MWh, our 

modular solutions are perfectly suited 
for integration with renewable energy 

sources and serve as an ideal entry 
point into flow battery technology.

AEM 
Electrolysis

Green hydrogen production 
solutions based on anion exchange 
membrane technology. Perfect for 
fluctuating power sources such as 

PV and wind.

OEM 
Components

High-performance bipolar plates, 
felts, and stacks. Designed for flow 

battery manufacturers seeking 
reliable components to optimize 

their systems.



Contact

Dr. Tobias Janoschka
CTO

If you have any further questions, feel free to 
contact me by phone or email.

        +49 3641 8793531

        tobias.janoschka@jenabatteries.de

LinkedIn | Jena Flow Batteries

LinkedIn | Jena Flow Batteries

You can also follow us on

https://www.linkedin.com/company/jena-flow-batteries-gmbh/?viewAsMember=true


GLOBAL FOOTPRINT & DELIVERED PROJECTS

INCREASING PROJECT SIZE LAST 5 YEARS

VFBs AT 100’s MWh AND GWh

SCALING THE VFB VALUE CHAIN

FBE Webinar
Scaling Flow Batteries

29 January 2026



Global Footprint

90+
PROJECTS

Across 17 

countries on five 

continents

190+
MWH

Deployed, contracted 

or awarded

167
EMPLOYEES

The most 

experienced team 

in flow batteries

81
PATENTS

Granted or 

pending, plus 

trade secrets

15+
YEARS

R&D investment 

in product and 

manufacturing

SUZHOU

Manufacturing

BATHGATE

Design & Manufacturing

LONDON

Sales & IRVANCOUVER

Design & Manufacturing

VISTA

Support

SAN FRANCISCO

Sales & Support

7.7 GWh
Discharged from 

Invinity Batteries to 

date

VIEJAS MICROGRID

10 MWh VS3, California

ENERGY SUPERHUB OXFORD

5 MWh VS3, Oxford

HUNGARY PROJECT PORTFOLIO

36.3 MWh, VS3 & Endurium, Multiple sites

KEPCO

1.5 MWh VS3, Naju

EVERDURA

14.4 MWh Endurium

SPENCER ENERGY

8 MWh VS3, South Australia

V-ION, LA PLANA

1.2 MWh Endurium, ZaragozaPNNL (U.S.  DEP. OF ENERGY)

12 MWh Endurium, California

COPWOOD VFB ENERGY HUB

20.7 MWh VS3, Sussex

CHAPPICE LAKE

8.4 MWh VS3, Alberta MOTHERWELL

Manufacturing

Privileged and confidential. © 2025 Invinity Energy Systems 30



Invinity Projects Increasing in Scale

Over 100 MWh installed base by end-2026

System Size: 2022: 5 MWh       2026: 20.7 MWh

Standard containerized product for multiple 
applications and geographies

Repeatable VFB system architecture: PCS, 
layout, site interconnection, BMS.

Privileged and confidential. © 2025 Invinity Energy Systems 31

2022European Marine Energy Center / Scotland

Dispatch 1.8 MWh 2022

Commercial & Industrial Utility Scale

ESO

2022
Vierjas, USA

2025

Spencer Energy, Australia

2023
Copwood, UK

2026

5 MWh

8 MWh 20.7 MWh

10 MWh

SW Perth, UK

2022

EMEC, UK

2023

Fire Station, USA

2023

J d N, Belgium

2024

0.8 MWh 1.4 MWh

0.8 MWh 0.6 MWh

Tidal, H2

Black StartFactory

Wastewater



VFBs at 100’s MWh and GWh Scale

Privileged and confidential. © 2025 Invinity Energy Systems 32

Source: Rongke Power

Source: FlexBase
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UK Cap & Floor

▪ UK Government Cap & Floor Scheme for 
Long Duration Energy Storage.

▪ 50 MW / 400 MWh VFB System.

▪ 16.7 GWh in 21 projects using Invinity 
ENDURIUM are eligible to the C&F scheme.

Endurium engineered for ‘100’s MWh Scale

▪ 75 kW / 340 kWh Module

▪ 3.5 MW / 14 MWh Repeatable Footprint

▪ 100 MWh per Acre.

VFB for GRID SUPPORT



Scaling Up the VFB Value Chain

Privileged and confidential. © 2025 Invinity Energy Systems
33

PROJECTS

PRODUCTS

SUPPY CHAIN
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Automated stack production.

Electrolyte bulk production.

Cell materials ramp up with 

key Suppliers

VFB Module capacity x 10
VS3 36kWh – ENDURIUM 340kWh

CAPEX: $200/kWh near term. 

Roadmap to half of that mid term.

EMS-Optimiser for VFBs.

OPEX: VFB designed for O&M.

System integration partners.

EPC engagement & training.

PCS integration with VFBs

V sourcing partnerships.



Bringing Flow Batteries to Industrial Scale

Privileged and confidential. © 2025 Invinity Energy Systems 34

Scaling though the entire value chain.

Cost optimised standard products in 

series production.

Industrial partnerships for V electrolyte 

and cell material volume production.

VFBs proven in the field: 100 MWh 

installed base.

VFB project profitability established.

Bankable technology.
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For complete information on the Call for Proposals, please go to: https://flowbatteryforum.com/



Thanks for attending:
All the slides and the recording will be sent to you afterwards

 
Contact us:
Policy Officer:
Jesse Terry  j.terry@flowbatterieseurope.eu

Communications Officer: 
David Twomey, d.twomey@flowbatterieseurope.eu

Flow Batteries Europe

www.flowbatterieseurope.eu

Flow Batteries Europe
Avenue Adolphe Lacomblé 59
1030 Schaerbeek, Bruxelles
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