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This presentation gathers a collection of references explaining what electrolysers 

can bring to the electric system. This is not a presentation of the Fluxys’s expertise.



• Context of the energy transition towards 2050

• Electrolysers’ technology

• Hydrogen applications

• Electrolysers’ contribution to the flexibility

• Examples of electrolysers plants

• Future electrolyser’s capacities

• Conclusions

Agenda
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• Decarbonization of the energy system 

- Objective of climate neutrality in 2050 (EU Green Deal 2020)

- Fossil fuels phase out 

• Integration of large renewables capacities

- Increasing intermittency of the electricity production

- Increasing need for flexibility in the system (demand & 
production)

• Green molecules will be essential

- To support the electric system by flexible means (short & 
long term flexibility)

- To supply sectors hard to electrify

Energy systems will drastically change in the future
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• Electrolysis: 

- Electrochemical reaction that splits water into hydrogen and 
oxygen, using electricity. 

- The electrolysis takes place in a system called electrolyser. 

• Two main electrolyser technologies are today fully mature and 
being commercialized for the production of hydrogen:

- Alkaline (ALK) electrolysers

» Electrolyte/Membrane: liquid solution with OH- ions / porous 
membrane for OH-

» Reliable proven technology being used by the industry for more than 
60 years

- Proton Exchange Membrane (PEM) electrolysers

» Electrolyte/Membrane : pure water / solid polymer membrane 
permeable to H+

» Emerging on the market and more flexible than ALK electrolysers
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What is an electrolyser?

Global reaction

2 H2O -> 2 H2 + O2

PEM

ALK

Source: Hydrogenics/Cummins 2019 Source: Siemens



• Electrolysers 

- Will help to integrate the massive 
renewables capacities by producing 
green hydrogen.

- Will bring short & long term flexibility 
to the system

• Green hydrogen will be required to 
decarbonize sectors hard to electrify 
e.g. :

- In the industry sector: to replace fossil 
feedstock or fuels for process heating

- In the transport sector: to be used for 
long distance transport (aviation SAF, 
shipping, road freight, …)

- In the building sector: to be used for 
space heating & electricity 
generation (i.e. micro CHP fuel cell)
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Hydrogen will become a key molecule  

Source: Siemens Energy Website



• Trinomics for the European Parliament: “Applying power-to-gas technologies in 
periods of excess electricity supply removes the need for curtailment of renewable 
electricity generation or the need for additional investments in electricity 
transmission, distribution or storage infrastructure. Improving the integration of the 
electricity and gas sectors would also allow an optimized use of existing gas 
infrastructure”

• European Commission: “Hydrogen produced through electrolysis using renewable 
electricity can play a particularly important “nodal” role in an integrated energy 
system, where it can help integrate large shares of variable renewable generation, 
by offloading grids in times of abundant supply, and providing long term storage 
to the energy system. It can also allow local renewable electricity production to 
be used in a range of additional end-use applications.”

Electrolysers can help to integrate renewables and offload grids
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Sources:

- Trinomics for the European Parliament 2018: Sector Coupling
- European Commission 2020: EU Strategy for Energy System Integration



Once hydrogen is produced based on 
renewable electricity, it can be:

- Transported in the gas infrastructure 
(hydrogen buffer)

- Stored in hydrogen storage: tanks, 
salt caverns for long periods 
(seasonal storage)

- Converted into methane

- Re-converted to electricity using fuel 
cells or gas powerplants (in case of 
“dunkelflaute” periods)

Elia Task Force: Workshop #2: Flexibility options in electricity consumption 7

Electrolysers can bring long term flexibility to the energy 
system

Source: Cummins 2021 Source: IRENA 2018



Electrolysers can operate in highly dynamic modes:

• Quick start-up or shut down of the installations

• Quick ramp-up or down of their electric 
consumption 

This way, electrolysers:

• Can provide low-cost balancing services by 
means of flexible load (up or down)

• Could play on real-time balancing markets but 
also day ahead or intraday markets 

-> Those additional grid revenues are improving 
electrolysers’ business cases
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Electrolysers can bring short term flexibility to the energy 
system (1/2)

Source: IRENA 2018

Source: WaterstofNet 2021: Greenports project

Source: Siemens Data Sheet

Siemens Silyzer 300 - PEM electrolyser

Scalable up to 100 MW plant 



Electrolysers can bring short term flexibility to the energy 
system (2/2)
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Example of flexibility project: Markham Energy Storage

• Energy Storage plant in operation since 2018
in Canada

• Currently installed PEM electrolyzer capacity: 
2.5MW (designed for  5MW)

• Short term flexibility: 

- Secondary Frequency Control for IESO 
(Canadian TSO)

- Plant provides +/- 1.05 MW of regulation 
service for the IESO

- 2 second response time, 2 MW/sec ramp rate

• Long term flexibility:

- 100 kW fuel cell with 8 MWh of onsite 
hydrogen storage 

Source: Cummins 2020

Source: Cummins 2020

2.5 MW

Time step: 5 min



Electrolysers capacities significantly increased over the 
last 20 years 
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Source: Cummins 2020

From few kilowatts To Megawatts



Large electrolysis plants are already in operation all 
around the world
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2019

2020 2021

2015 -

2019 

Sources: 

- Cummins 2020

- Recharge News



Electrolysers capacities will continue to grow in the future
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Sources: 

- Recharge News

- Power Mag /  Shell
Commissioning in 2024

02/07/2021

100 MW in 2024 

From Megawatts To Gigawatts

- H2 View 

- S&P Platts And many other projects in Australia, 

Chile, Asia, Middle East, …

AquaVentus project in North Sea:

- 30 MW by 2025

- 300 MW by 2028 

- 10 GW by 2035



• Federal Planning Bureau (2020 study: “Fuel for the Future”) sees a significant 
potential for electrolyser capacity in Belgium by 2050:

• As seen for the Markham project in Canada, 50% of the installed capacity could 
be allocated to provide ancillary services to the grid.

Significant capacities could be used for flexibility purposes
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Scenario Installed capacity (GW)

Diversified Energy Supply 19.1

Deep Electrification 10.6



Conclusions

Elia Task Force: Workshop #2: Flexibility options in electricity consumption 15

Need for flexibility ? Need for green molecules ?



Conclusions
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Need for flexibility ?
Need for green 

molecules ?
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