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Wat is 1 GW 
Electrolyser plant?

➢1 GW electrolyser produceert

~150 kton waterstof

➢De NL industriële vraag  (~ 1500 

kton (10 GW)

➢10 mil ton (~67 GW)

➢1 GW electrolyser plant kost 730 

- 830 Million Euro, mits we 

werken aan innovatie 

Carol Xiao (ISPT)





Wat moeten we doen om dit te halen?

2022 2030 2050

Ambition: 
▪ NL 4 GW 
▪ EU 40 GW 
▪ Worldwide 90 GW

❑ Commercialisatie huidige technologie en supply chain 

voor Generatie 1

❑ Innovatie voor volgende generaties 

Carol Xiao (ISPT)



Hoe helpt ISPT Hydrohub hierbij?
❑ Commercialisatie huidige technologie en supply chain voor Generatie 1

➢ Hydrohub MW Test Center (commercialisatie en industrialisatie), 

➢ GW project (kosten reductie)

➢ Veiligheid programma (veiligheid, standardisatie)

➢ Hychain (strategie H2 )

➢ Green Ammonia Innovation Platform (logistiek). 

❑ Innovatie voor volgende generaties 

➢ Hyscaling (maakbaarheid en volgende generaties), partnerschap met TNO

➢ Next level SOE (nieuwe kansrijke technologies), partnerschap met TNO

Dit doen we samen met meer dan 100 partners uit de industrie, overheid, gas en electriciteit operators, 
kennisinstellingen en universiteiten. ISPT organiseert deze samenwerking en geeft sturing. 

Carol Xiao (ISPT)



ITM PEM stack @Hystock 

Groningen NL

NEL Alkaline stack manufacturing 

site

TNO – Hydron Short stack Petten NL

Demag-elektrolyser @ Aswandam

Egypt, 1959 largest electrolyser ever 

build 203 MW .(Photo Thijs de Groot)

ThyssenKrupp Alkaline diaphragm

Elektrolyser stack (1/2)

Different sizes PEM and Alkaline 

Lennart.vanderburg@tno.nl 0031(0)6 43 95 46 85

Lennart van der Burg, Program  Manager Renewable Hydrogen

www.tno.nl/hydrogen

mailto:Lennart.vanderburg@tno.nl


Elektrolyser stack (2/2)

Different players and there are more (to come)

Source: HyCC, Thijs de Groot (2022); adapted by TNO; different electrolyser suppliers 



success of Dutch industry
Strategies to position the Netherlands in the next decade



Concept of electrolyser generations – PEM
Our view on innovations & role of TNO









Battolyser is the next generation electrolyser..

How does it work?

◼ In a first 

electrochemical 

reaction, the electrodes 

are charged and store 

electrons

◼ When overcharged, 

hydrogen and oxygen 

are formed in a 

subsequent reaction

1

2

Flexible
Battolyser can instantly switch back and 

forth between charging and discharging

Efficient
Stack is 80-90% energy efficient thereby 

using less electricity

Sustainable

Technology is using only abundant 

active materials – i.e., Nickel (Class 2) 

and Iron – largely abundant

Robust

Battery allows deep discharging and no 

risk of overcharging (electrolysis) with 

little-to-no degradation allowing a long 

lifetime (20+ yrs)

Versatile
System can arbitrage between power 

and hydrogen markets

Advantages of the technology
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Battolyser’s flexibility makes it a real systemic solution

Grid congestion is increasing, limiting the 

ability to develop new solar and wind parks

Electricity price volatility is increasing, 

improving flexible asset business cases

2018 2019 2020 2021

Imbalance prices in the Netherlands (€/MWh)
Legend

No electricity transport scarcity (yet)

Threat of transport scarcity, adjusted supply regime

Announcement of structural congestion by ACM

Structural congestion, new transport request not accepted

Min. Daily Price Max. Daily Price Avg. Daily Price

Linear (Min. Daily Price)Linear (Max. Daily Price)

Battolyser enables new renewable 
developments in congested grids by:

1. Buying electricity when there is a 
surplus, selling electricity when 
there is a deficit

2. Selling H2 to local captive 
customers, inject in the H2

backbone (when available) or 
distribute via tube trailers

3. Fully following grid load thanks to its 
high flexibility

Source: TenneT data analysed by



The rest of the world is accelerating….


