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Le stockage d’énergies, une filière durablement inscrite dans 
la transition écologique
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Session 1  Les démonstrateurs sont-ils encore nécessaires pour caler les modèles économiques ?

 Présentation de cas concrets
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Technology leveraged 
at every step in the chain

Safe
Efficient
Reliable
Competitive
Sustainable

Delivery

Application

Storage

2 3 41
Production



Mobility 
for Consumers
Paris, Brussels 
and Rotterdam
5 HRS

Mobility 
for Consumers
Japan
6 HRS

Mobility 
for Consumers
Dubai HRS
1 HRS

Mobility 
for Consumers
Korea
1 HRS

Mobility 
for Consumers
US North-East
12 HRS 
+ Supply chain

Mobility 
for Consumers
California
4 HRS

Mobility 
for Professionals
US+EU
9 HRS

Power to Gas
Denmark
5 HRS 
+ 1 Electrolyzer

Mobility 
for Consumers
Germany
12 HRS

100 Hydrogen 
recharging stations 
(HRS) installed 
by Air Liquide 
in the world in which 
40 directly invested 
and operated
by Air Liquide

Air Liquide already started 
to invest

14 bn m3/yr
1,850 km H2 pipelines
46 large H2/CO plants
40 electrolyzers
in operation
2 bn € sales 

#
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Integration of VRE into end uses by means of hydrogen

Source: adapted from HYDROGEN FROM RENEWABLE POWER - IRENA sept. 2018

H2O → H2 + ½ O2
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hybalance.eu

Conditioning center: 
   200 bar – 700 bar

PEM water electrolysis
1.25 MW

grid balance

HyBalance is a funded European project lead 
by Air Liquide.

It is a flagship project that demonstrates the 
use of hydrogen in energy systems.

15 M€ investment
start in 04/2016

HRS capacity → 50 to 100 kg/d
▪ On-site Electrolyser
▪ 700 b supply

Complete Wind to H2 supply chain

Hobro

Dk

http://www.hybalance.eu
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Main actors in HyBalance Project 

● FCH-JU consortium : 

– ALAB : Project coordination, follow up

– CHN (AL) (Copenhagen Hydrogen Network) : Plant owner and operator

– E&C (AL): Engineering, Procurement and Construction

– Hydrogenics : Electrolyzer supply and maintenance

– NEAS (Aalborg-DK): Power trading and grid balancing services

– Hydrogen valley (Hobro-DK) : Dissemination, local coordination

– FordonsGas: Operation, new partner from 2018
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Key dates

  - 2014 : FCH JU Call, awarded in 2015
 
  - April 2016 - Launch of project 

  - November 2017 - S/U Electrolyzer
 
  - December 2017 - performance tests
 
  - January 2018 - Start of operations

Consortium set up, 
project proposal

Solution Development

Engineering studies

Construction

Commissioning
Start-up

15 year operations

2015

2017

2016

2018
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Why Denmark?

Source: BP stat Review 2017

● A clear shift away for fossil fuels

● A sharp increase in the share of intermittent renewable in the power mix
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Electrolysis to provide Grid Services

Source: Commission Régulation de l’Energie
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PEM water electrolysis
1.25 MW

Hobro

Dk

Conditioning center 
   200 bar – 700 bar

Compressor

Electric substation
Harmonic filters / transformers

Brief site visit
Control room
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Hobro

Dk

Trailer loading bays

Conditioning center

PEM water electrolysis

Compressor

Electric substation

Brief site visit
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Important milestones 
can be reached already in 2030

1 in 12 passenger cars sold in early-adoption markets 
(Germany, California, Japan and South Korea) FCEVs

50 million households connected to a network safely 
blending hydrogen and natural gas

3.5 Mt hydrogen used for high-grade 
heat in first large-scale projects

20 Mt CO2 in converted to chemicals and 
intermediates such as methanol using hydrogen

12



"Hydrogen is really at the heart of the energy transition. 
As we can produce heat and power directly from hydrogen 
in a clean way, we easily understand why it is important for 
this transition. It's the beginning of a journey, we've created 

a momentum and now it's all about scaling up!" 
Benoît Potier, CEO, Air Liquide
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State-of-the-art and future targets for hydrogen 
production from renewable electricity for energy 
storage and grid balancing using PEM electrolysers 

Source: FUEL CELLS and HYDROGEN 2 JOINT UNDERTAKING


