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European gas 
infrastructure company



Strategy
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Strengthening 

our leading position 

as cross-border gas 

infrastructure company

in Europe

Optimising the value 

of our existing assets

Making the transition 

towards more 

sustainable energy use 

possible



We foresee that gas infrastructure will play a key role in a 
decarbonised energy system with increased electrification
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A smart role for green molecules provides for a 
reliable and affordable energy system.
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Wind production profile
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Gas can be stored more efficiently than electricity
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Cavern Battery
Gas can be stored more efficiently 
than electricity

Volume
 1 cavern with 1 mln m3 of hydrogen 

equals 240,000 MWh (= 6,100 tons H2)

Equivalents
 24 mln. power walls (10 KWh, Tesla)
 2400 of the largest batteries in the world 

(100 MWh, Tesla)

Experience
 H2 storage in caverns is an existing 

technology
 Many years of experience in the UK and 

US
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Electron and Molecule Storage in perspective
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Transport of gas is much cheaper and more efficient
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 260 km

 € 600 mio

 1 GW capacity

 € 230/kW/100 km

 230 km

 € 500 mio

 20 GW capacity

 € 11/kW/100 km

 € 9/kW/100 km

Power Gas
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Hydrogen Demand
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Low Medium High



Towards 2030 – Hydrogen demand and supply

Dutch Climate Agreement:

 500 MW in 2025

 4 GW in 2030
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Refit from natural gas to hydrogen pipeline
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 Smart Delta Resources (Zeeland):
Hydrogen for the region

 Energy savings

 Road transport savings

 CO2 emission reduction



Future dedicated Hydrogen 
Network in the Netherlands

Existing pipeline

New hydrogen pipeline

Modified compressor station

Industry cluster 

Hydrogen storage
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Antwerp

Hamburg

Ruhr



Hydrogen infrastructure
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Unique opportunity to develop green hydrogen

2 September 2020 #14

Hydrogen 
backbone

Salt 
Caverns

Solar/wind 
resources



Coherent approach
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Existing grids as starting point
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Tennet

Electricity grid (220 & 380kV)

Investment plans:

Reinforcement exisiting grid

New connections wind at sea

Gasunie

G-gas grid (67 bar)

Feed in green gas

via manifold line

Gasunie

H-gas grid (80 bar)

Hydrogen grid 2030,

To connect industrial

clusters and storage

Electricity Grid Hydrogen Grid Methane Grid Combined Grid

Capacity 20 GW Capacity 350 GW Connection Points
1. Power Plants:

methane of hydrogen -> 
electricity

2. Electrolysis:
electricity -> hydrogen



Location P2G
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Key insights
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1 An energy 

system 
based on 
domestic 
renewables 
will need a 
firm 
integration of 
gas and 
electricity  
networks.

2 Great 

need for 
hydrogen and 
methane 
storage.

Expansion of 
cavern 
storages for 
hydrogen in 
NL foreseen.

3 Need for 

further 
expansion of 
electricity grids 
after 2030 due 
to growing 
demand, but 
smart sector 
coupling can 
decrease it.

No major 
expansion of  
gas grids 
foreseen. 

4 Adequate 

allocation of 
P2G sites 
needed to 
stay within 
the financial 
and spatial 
planning limits 
for 
investments in  
electricity 
grids.

5 Import of 

green gas 
(methane or 
hydrogen) can 
significantly 
reduce the 
need for 
investments 
in electricity 
infrastructure.
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HyStock

 Pilot project

 1,1 MW

 8500 solar 
panels

 Cavern storage
(start with tube 
trailers)

 Open access 
facilitity
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H2M Project
Development of low carbon hydrogen economy
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Refit Vattenfall 
Magnum power plant from 
natural gas to hydrogen



Refit Vattenfall Magnum power plant from natural gas to hydrogen
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Option 1: 
H2 production in 

Norway

Option 2: 
H2 production in NL

Option 3: 
NH3 production in 

Norway
EH: Eemshaven; 
CCGT = Magnum power plant; 
SMR = steam methane reforming plant to split natural gas into hydrogen and CO2; 
HB = Haber Bosch process to convert hydrogen into ammonia 



Concept of H2M Project
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Hydrogen Plant

Cavern

Hydrogen
Storage Plant

Power

H2

H2 infrastructure /
market

Natural gas 
Norway

CO2 ship to 
NorwayCO2 Storage

Northern Light 
infrastructure

“addition”

ASU

ATR

O2

N2

Equinor

Gasunie
(location EnergyStock)

Power Plant
(Conversion)

GasuniePipeline (50 km)

Vattenfall

H2 infrastructure / 
market

Precondition: whole supply chain, 95% C02 capture
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ELEMENTEINS



North Sea Wind Power Hub

 180 GW offshore wind capacity in the North Sea

 Cost savings can be achieved by integrating capacity
into a single offshore hub

 Contributes to the balancing of NWE electricity markets,
including in the form of hydrogen conversion and
transportation.

 Consortium with TenneT, Energinet, Gasunie, and
Port of Rotterdam
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Green Octopus – potential group of projects for IPCEI application

2 September 2020 #27



What is required?
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 Scaling up

 Phased roll-out

 Programmatic approach

 Cooperation

 Funding
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thanks for
your

attention

questions?



3. Roadmap and planning 4. Governance 5. Programme components 1. Programme overview 2. Workstreams 


