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Clean energy sources are abundant available …

… and the technologies have been developed to generate all the electricity
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A further increase of the installed

base of renewable energy systems 

will result in:

• Larger grid-instability problems

• Exponential growth of curtailment

In 2015 about 4.7 TWh (2.9% of total generated) was curtailed (cost 478 M€)

Source : Renewable energy curtailment: A case study on today's and tomorrow's congestion 
management. Authors: Hans Schermeyer, Claudio Vergara, Wolf Fichtner

 Fossil power plants remain

 Negligible CO2 reduction

 Energy transition frustrated
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• European Climate Foundation

(outlook in 2014) : 

“By 2020 a yearly additional capacity

of 850 TWh will be required, most

of which will have to be covered

by renewable energy sources to

meet the targets for reduction of

CO2 emission”

⇾ Renewable energy sources will continue to show massive growth figures - for decades

⇾ Similar magnitudes for growth can be expected for storage systems

⇾
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• Bloomberg New Energy Finance (BNEF) : 

Energy storage market to double six times by 2030
21 November 2017, source edie newsroom
The global energy storage market looks to mirror 
the rapid growth the solar industry experienced
between 2000 and 2015, with a new Bloomberg 
New Energy Finance (BNEF) report predicting 
that the energy storage market will double six 
times by 2030.

BNEF predicts that > $100bn will be invested during the 
next 15 years in the energy storage market
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19,6; 50%
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2025 EU-27 electricity 
storage TAM by segment 

[B€]

Residential (<50kW)

Commercial (50 to 1000 kW)

Utility (>1000kW)

https://www.edie.net/news/
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Source: Pathways for energy storage in the UK”, 
Centre for Low Carbon Futures, 2012

Flow Batteries



•

⇾ Says what it really costs to store 1 kWh of energy

⇾ Enables objective comparison of d

⇾ Determines

⇾

⇾
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Source: Levelised cost of storage: A better way to compare battery value
by JOHN RODRIGUEZ on MAY 23, 2017, in USEFUL SOLAR TOOLS 
AND RESOURCES, BATTERIES & ENERGY STORAGE
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Source: Levelised cost of storage: A better way to compare battery value
by JOHN RODRIGUEZ on MAY 23, 2017, in USEFUL SOLAR TOOLS 
AND RESOURCES, BATTERIES & ENERGY STORAGE
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⇾
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Advantages

• Independent energy & 
power sizing

• Fast response time

• Scalable & serviceable

• Minimum self-discharge

• Long lifecycle

Disadvantages

• Low energy density

• Presence of ancillary parts

• High vanadium cost
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•

•

⇾
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• Bromine can be found all over the world

⇾

⇾

• 3 independent safety regimes in parallel

- Mechanical : Double-walled reservoirs, 

submerged in neutralizing agent

- Chemical : Complexing Agent

- Electronic : H2 / Br2 / Pressure Sensors

Smart Measure & Control

• Close cooperation with ICL-IP,

world’s largest supplier of Bromine

⇾ Approval received from the Dutch authorities
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•

⇾

⇾
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1) The intrinsic features of the Flow Battery concept

⇾ Power [kW] and Capacity [kWh] not coupled

⇾ Long lifetime (10,000 cycles)

⇾ No fundamental degradation ( no loss of capacity)

⇾ Maximum ‘Depth of Discharge’, without affecting lifetime

⇾ No self-discharge

⇾ Upgradable, servicable

⇾ Ultra short reaction times

⇾ High power density

2) The choice for hydrogen & bromine

⇾ Abundant available, thus low cost

⇾ Active materials can be fully recycled

⇾ Safety assured by several protocols

3) Elestor’s patented system design

⇾ Simplified and robust

⇾ Easy to manufacture, in large quantities
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•

•

•

- Working under real conditions

- Connected to office, PV and grid

- Cooperation with ECN and HAN 

University of Applied Sciences
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•

- Robust & compact version of GEN1

- Connected to building, PV and grid

•



•
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• Founded in 2014, 10 FTEs (2 PhD, 4 MSc, 2 BSc,+ graduates/interns)

• PhD program at Technical University, Eindhoven

(Membrane Research Group, Prof. Dr. Kitty Neimeijer)

• Hiring PhD candidate under FlowCamp project (Fraunhofer Institute)

• Series A financing closed in Dec 2015, 4 shareholders

(Inod BV, Dalessi BV, InnoEnergy, Enfuro BV)

• Close cooperations with a.o. :

* Sweco * ICL-IP, Israel * Witteveen+Bos

* DNV GL * Fraunhofer Institute * ECN

* Alliander * Technical Universities (Eindhoven & Delft)

• 2016 : Recognized with several awards (a.o. Jan Terlouw)

2017 : ‘IDTechEx Award’, Berlin, for

‘Best Technical Development in Storage Technology’
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The Utility death spiral

- €104 Billion write-offs on assets by top 12 EU energy companies, since 2010 
[Financial Times, 22nd May 2016]

- On april 21, 2016 a coal power plant was opened in Rotterdam…

• Sun + Wind + Storage + IoT = de-central & sustainable energy

• Neighborhoods and business parks will install microgrids

• Advantages new system:

- Highly Robust

- Cheaper

- Environmentally friendly

- New business models

• Energy is an emotional subject, full of prejudices about politics, 

technology and legislation

- Strong and factual discussions are necessary !
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@ELESTOR_BV
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