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Governance structure Groningen Seaports

Since 14 June 2013,
Groningen Seaports
has been a public
limited company,
which is subject to the
rules of private law.

The public limited
company consists of a
general meeting of
shareholders (AGM), a
supervisory board and
a management board.
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Port of Delfzijl: Green chemicals and circularity
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« SkyNRG: SAF production ' .

* Avantium: biobased chemical FDCA " Vi ¢ ,»
 BioBTX: circular aromatics : = D

- SFP: green gas o, :

* Perpetual Next: methanol production e > B
* Circtec: sustainable drop-in fuels and _ v k\?;,.-

circular chemicals
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Building activities and plans Delfzijl



Circulands, the new innovative circular industrial park
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Chemport Innovation Center (CIC)

CHEMPORT
INNOVATION
CENTER

Promotor of green chemistry
CIC drive scale-ups from TRL-6 towards TRL9
Chemical and innovative companies to advance their sustainable ideas and

technologies.



Integrated approach to CCU-development

Northern Netherlands as a leader in the
carbon transition

The Northern Netherlands is actively
committed to the carbon transition by
stimulating the upscaling of innovative
technologies to the demonstration phase:

* Filling the TRL funnel with both regional and
international technologies

* Accelerating developmentin the Field Lab
at the Chemport Innovation Center, where
CO, is available for testing purposes

* Scaling up to a flagship project on the
Groningen Seaports site

With this integrated approach, the Northern
Netherlands offers the ideal environment for
the development and implementation of CCU
technologies.
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Energy port of Europe: 8+GWe producing power & balancing power
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COMMECTIVITY




EemsEnergyTerminal LNG Terminal converting billons of Natural Gas, more than one third of the Netherlands needs
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Leading datacenter location

Google




Strong position for storage (e.g. batteries)
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Expansion area Eemshaven






Why hasn't hydrogen been built
everywhere allready?
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History: plans “green” H2 realistic?
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Key figures:
Cost assumptions for commodities

* Natural gas price: €40/MWh

* Electricity price: €80/MWh

e ETSCO, price: €80/ton CO,

* CCS price: €50/ton CO,

* CO, capture from powerplants:

depends on CO, concentration
Biomass/coal-like streams (12-15% CO,):
~€75/ton CO,

Low-concentration streams (5% CO,):
~€130/ton CO,

Resulting cost levels hydrogen:

« Blue: €3.5/kg or €105/MWh
« Green: €6.2/kg or €186/MWh

Market prices:
Green version:

E-methanol €200 per MWh
E-kerosene €250 per MWh

(114
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GRONINGEN SEAPORTS

Beheersgebieden

EEMSHAVEM

Dollard

Kickstarter (investment €21
million; contribution JTF
subsidy = €4.4 million)

Connection <16 bar

Production in Eemshaven by
RWE 50 MW + 100 MW

Consumption in Delfzijl
(7 potential consumers)

2 flexible 6”pipelines
equivalent 150 MW H2
or 9.000.000 kg H2 / year




New Pipelines for Hydrogen

Revolutionising the way energy is transported

Unigue in the world
of hydrogen transport
and a global first.

SoluForce

+ Operating pressure of 42 bar
+ Mo permeation

* Fully certified

+ Non-metaliic fitting system

+ Certified for hydrogen applications up to MOP 42 bar/ 609 psi

at maximum operating temperature of 65°C

» Based on proven and existing technologies

+ The only Reinforced Thermoplastic Pipe for hydrogen

applications available today

+ Available in diameters of 4 inch/ 101,6 mm and

6 inch/ 152,4 mm (ND)

“Revusabile and with a

a=[0|®|C|0]e|0)

Durable, comasion-free solution

Fast installation

Mo hydrogen embritterment

Reusabla

Maintenance-fres

400-metre lengtns per coll

Extramely robust

Professional installation training
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HENDRIK VAN DER PLOEG

business developer energy system & CIC

h.vanderploeg@groningen-seaports.com

/

+316 27567574

www.grohingen-seaports.com



Utilities Delfzijl

Private utilities Delfzi &
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Hydrogen network in the Netherlands in 2030 (Gasunie)
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