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Energy Transition
from fossil energy to renewables

Switch to renewable 

electricity

Electrification of passenger 

transport  

Energy Efficiency

Electrification of spatial 

heating

Status Dutch Energy transition

Source: AkzoNobel

Marcel Galjee nov

2017
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Further Transition

Renewable (+ fossil with CCS) 

electricity production 

Circular and/or biobased

transition of: 

• Energy intensive industry

• Air transport

• Sea transport

• Heavy transport

Energy Efficiency

Further Dutch Energy transition
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Further transition: quantitative

For 1/3th (330 TWh) of 

national energy demand 

(including sea shipping and 

aviation) blueprint for 

transition  available.

For remaining 2/3th initial 

concepts available.

Doubts about availability of 

biomass for several 

concepts.

Large-scale application of 

hydrogen is part of most 

concepts 
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Future role of H2
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Future role of H2: Chem. Ind.
Large scale usage of hydrogen in chemical industry is 

identified as springboard for achieving scale.

First  estimate up to 200 TWh electricity needed to produce hydrogen for Dutch chemical industry.

Assuming 4000 full load hours for offshore wind it will require 50 GW of installed wind on the North sea

2030
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Future role of H2: Chem. Ind.
Large scale usage of hydrogen in chemical industry is 

identified as springboard for achieving scale.

Akzo Nobel and Gasunie are frontrunners in the Netherlands 
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Future role of H2: Chem. Ind.

For total of Northwest Europe  

hydrogen demand for chemical 

industry will be much higher.
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Future role of H2: Aviation
Also for  aviation and sea shipping hydrogen can become an important building 

block to replace synthetic fuels. 

E.g. Replacement of current fossil kerosene  consumption of Schiphol (40 TWh) 

by synthetic kerosene, using carbon monoxide from Tata-steel as carbon energy 

source, will require  about 10 GW of offshore wind for hydrogen production and 

can be doubled towards 2050. 
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Future role of H2: sea shipping
Also for  aviation and sea shipping hydrogen can become an important building 

block to replace synthetic fuels. 

Similar Fischer Tropsch process for sea ship bunkers will require 35 GW of 

offshore wind
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Future role of H2: Total need
First guesstimate  of amount of offshore wind needed 

for hydrogen as feedstock for chemical industry and 

heating fuel

Required  

Offshore 

Wind (GW)

Chem. Industry

feedstock 50

Industry Heat 15

Spatial Heating 10

Heavy transport 10

Sea shipping 35

Aviation 20

Total 140
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Future role of H2: Total need
Securing electricity supply will most likely also require 

additional production and storage of green hydrogen.
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Where to install all the wind?

Total potential of North-Sea power hub is at max 100 GW 

According to international law is Dutch share approx. 20% 

Estimated installed offshore wind capacity per country 
in the North Sea only, per country in 2045 to cover 
electricity supply

Ecofys: Translate COP21 July 2017
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Where to convert electricity in 
hydrogen?
If possible near wind farms

(Too) simple comparison

• Suedlink 10 billion Euro for 4 GW electricity transport over 800 

km

• Natural gas pipeline Balgzand-Bacton 500 million euro for 20 

GW gas transport over 235 km

• Identical sized pipeline for hydrogen will have a capacity of 15 

GW

By HVDC line: 3,1   MillionEuro/GWkm

By pipeline    :      0,15 Million Euro/GWkm
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How to transport H2 onshore?
G-gas network will become idle and can  most likely be made suitable for 

hydrogen transport 
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How to transport H2 onshore?
On going field test in Zeeland Terneuzen by Gasunie to prove suitability of 

existing gas pipeline for hydrogen transport  
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Storage in caverns in Zechstein salt formation

How to store hydrogen?
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Gasunie starting first pilot in north of the Netherlands to store 

hydrogen from 1 MW elektrolyser in salt cavern.

How to store hydrogen?
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How much H2 storage required?
(Too) simple extrapolation:

Synthetic kerosene study:  Storage of 14 million m3 of hydrogen at 100 bar 

required for 10 GW wind 

For 150 GW offshore wind this would mean  210 million m3 hydrogen storage at 

100 bar

Approx 60 storage installations with the size of 

Zuidwending are required
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National perspective for hydrogen 
too small?

Availability of space for sufficient offshore wind on the North Sea possibly too 

low 

Also questions about economic perspective of offshore wind hydrogen and 

storage . 
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Should EU follow Japan?
Japan is subsidising the development of  key elements of future global supply 

chains for hydrogen to become a full hydrogen society by 2050.  
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If so, will energy import continue to 
dominate supply?

Will cheap hydrogen production produced in e.g deserts offers substantial financial 

margin for transport to Europe to be used for

• Production of plastics, chemicals and transport fuels;

• Domestic heating and electricity production by load following IGCC plants 
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