Gas for Climate

Facilitating Hydrogen imports from
non-EU countries

10 October 2022




Moderator
Martijn Overgaag

Director
at Guidehouse

: : : GAS FOR CLIMATE
2 ©2022 Gas for Climate, all rights reserved A path to 2050



Agenda

X [o IR [0 5[0 B \\/elcome and introduction from Gas for Climate representative

R R RN A new landscape of the EU energy system

1[0 [ BB Facilitating hydrogen imports from non-EU countries

10.35 - 11.00 EOXTA

. 6 GAS FOR CLIMATE
all rights reserved A path to 2050




Welcome from the Consortium

Gas for Climate was initiated in 2017 to analyse and create
awareness about the role of renewable and low carbon gas in the
future energy system. Gas for Climate is committed to achieve

net zero greenhouse gas emissions in the EU by 2050.
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Gas for Climate over the years
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REPowerEU aims to make Europe
independent from Russian gas well before

2030

> Renewable gases play a key role in meeting the
REPowerEU ambition:

* Increase energy security and reduce
dependency on Russian gas

« Contribute to achieve energy transition
objectives and speed up the implementation
of climate goals

» Alleviate part of the energy cost pressure on
households and companies

= .
------- T | » The EC's Hydrogen Accelerator now also
I introduced a hydrogen import target of 10 Mt by
T T T T T 2030
Russian LNG Biomethane Ripeline Energy Covered
gas imports efficiency in FF55*
L v J

Gas diversification Electrify
Europe

Gas savings additional to Fit for 55 as stated in REPowerEU for 2030 (in bcm)*

* Gas for Climate (2022). Action Plan for GAS FOR CLIMATE
A path to 2050
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Facilitating H2 Imports
from non-EU Countries

Infrastructure requirements, regulations, and
policyinstruments to facilitate hydrogen
Imports from non-EU countries.
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Paper structure

Import options and
Infrastructure

Pipelines - Shipping - Storage

Certification, permitting
and standardisation

Certification - Permitting - Standards

Supporting international
hydrogen projects

EU funding schemes - H2Global as best
practice - International Cooperation

9 ©2022 Gas for Climate, all rights reserved

Action to facilitate
hydrogen imports

GAS FOR CLIMATE
A path to 2050



Paper structure

Import options and
Infrastructure

Pipelines - Shipping - Storage

Certification, permitting
and standardisation

Certification - Permitting - Standards

Supporting international
hydrogen projects

EU funding schemes - H2Global as best
practice - International Cooperation

10 ©2022 Gas for Climate, all rights reserved

Action to facilitate
hydrogen imports

GAS FOR CLIMATE
A path to 2050



Import corridors

> Three hydrogen imports corridors
prioritised by the REPowerEU plan

> Hydrogen can be imported via
pipelines, as well via ship to planned,
new, or repurposed import terminals.

> The corridors will initially connect
local supply and demand in different
parts of Europe, in parallel to
expanding and connecting Europe
with neighbouring regions with
export potential.
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Northern Seas
H2 corridor
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North-African
H2 corridor

South-Eastern

Nordic/ Baltic
H2 corridor

H2 corridor

« Adriatic H2 corridor

Type

& LNG terminal

W& Floating LNG terminal
n Gas Storage

+— Gas reverse flow
M Gas compression station
6,9 Gas node

@ Deodorisation unit

, Grid reinforcements to
increase export capacity

Status

5th PCl list project
Ongoing PCI
Completed PCI

Addtional gas infrastructure
indentified by REPowerEU



Transport options
for hydrogen

> New, dedicated hydrogen pipelines or
repurposed existing natural gas pipelines

> Shipping of carriers:
> Ammonia

> Liquid Organic Hydrogen Carriers
(LOHCQ)

> Liquid Hydrogen
> Methanol
> Synthetic methane

> Hydrogen can be extracted from its carriers
or directly utilised near the terminal (e.g.,
ammonia for fertiliser)
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Pipelines

Eurponine |
--- curepipe!

______ Europipe II

. - North Sea Corridor
» North Sea Corridor: competitive renewable <7 W

and low-carbon hydrogen, given its near
distance and being potentially produced
from wind resources

Interconnector ...~ > "
. . ; Ukraine Corridor
> Maediterranean Corridor: large renewable . Zhaali %, e

hydrogen potential from renewable energy R, —
sources in North Africa (wind and solar)

» Ukraine Corridor: access to low-cost,
hydrogen supply from Eastern and South-
Eastern Europe

EHB initiative: 60% of the pipelines in the Mediterranean Mediter.ranean
corridor (2.4 Mt) and 70% of the pipelines in the North Sea C?S":\/?tor

. s

corridor (7 Mt) could be repurposed by 2030
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Shipping

» Potential carriers

Liquid H2, LOHC, ammonia,

methanol and synthetic methane

Hydrogen / Hydrogen Import Quantities Hydrogen mass
Carrier Imports (Mt) (Mt)

Synthetic Methane Planned 13.6 Mt 2.6 Mt
Current* 4.0 Mt 0.5 Mt

Ammonia
Planned 8.4 Mt 114 Mt
Methanol Planned 1.0 Mt 0.14 Mt
Total hydrogen imports capacities 4.4 Mt

* Current ammonia imports are assumed to be potentially from renewable or

low-carbon hydrogen by 2030
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Type

@ Synthetic methane
® Ammonia

@ Methanol

RWE Ammonia Terminal
Brunsbuttel

Dow, Stade

Uniper Wilhemlshaven

TES Wilhelmshaven terminal
Nouryon/Gasunie, Delfzijl
OCI/BioMCN, Delfzijl

Gidara Energy, Amsterdam

Gasunie ACE Terminal

O ® N N NN

Horisont Koole Ammonia

Terminal

10. Lowlands Methanol, Rotterdam

1. Enerkem, Rotterdam

12. Fluxys Advario Antwerp Green
Ammonia Terminal

13. Engie/Fluxys, Antwerp

14. Proman, North Sea Port, Ghent

15. ENI, Livorno

16. Enerkem, Tarragona



Type

- FSRU

LNG
terminals

g Onshore terminal

,g' Offshore terminal

Status
Operational
Planned

Construction

Operational &

expansion planned or
under construction

> Potential to repurpose LNG
terminals for hydrogen carrier
imports in the short term

> Most LNG terminals are currently
working at full capacity to
compensate import shortages
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Built not operational
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Y
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m—
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E
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Panigaglia Adriatic LNG
) ,.3 ——r Krk Terminal
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Total import capacities

»> Hydrogen import theoretical capacity across all corridors could reach 105 Mt on the long term

> Up to 4.4 Mt of hydrogen imports could be realised by 2030 (dedicated hydrogen carrier
terminals + repurposed infrastructure)

> It is uncertain to have gas pipelines and LNG terminals repurposed in the short term. Most gas
infrastructure are currently operating at full capacity to compensate gas import shortages

Dedicated hydrogen carrier terminals

Morth Sea pipelines 3]
Mediterranean pipelines 15
Ukraine pipelines 28
North Sea and Baltic Sea terminals 12

Mediterranean terminals
(including Atlantic terminals)

S



Takeaways

1 N L2 ™~
mport terminals for hydrogen carriers: Beside scaling up dedicated hydrogen
ammonia, methanol and synthetic imports infrastructure, repurposing
methane (reconverted to hydrogen) natural gas pipelines and LNG
can be realized by 2030 terminals along all corridors is needed
/ /
3 )

If renewable and low-carbon hydrogen production projects in exporting countries
are realised in time, and only if natural gas infrastructure capacities are made
available, 13 Mt of hydrogen imports could be realised by 2030

/
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Paper structure

Import options and
Infrastructure

Pipelines - Shipping - Storage

Certification, permitting
and standardisation

Certification - Permitting - Standards

Supporting international
hydrogen projects

EU funding schemes - H2Global as best
practice - International Cooperation
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Action to facilitate
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Certification of hydrogen (carriers)

i = = peed

Ensure consistent

European Comission Voluntary scheme Certification body Companies ; ’
implementation
Sets the criteria for Develop 'standards' that Independent third-party Companies that are certified across market from
renewable and low carbon set out how companies can auditors who conduct audits of can 'claim' that they produce .
hydrogen and recognises demonstrate compliance companies (at least annually) renewable and low carbon the start and prowde
voluntary schemes that cover with the criteria, as well to check that they comply hydrogen, trade the hydrogen lari h
T L : o bl { 2 clarity across the
e criteria as rules on traceability with the criteria. Certification with downstream companies, .
and auditing. Scheme also bodies award 'certificates of and use certificates to value chain.
appoints certification bodies. compliance' to companies that ~ demonstrate to member states
successfully pass an audit. that the hydrogen complies

with the criteria.

E Need for rapid Leverage experience

implementation of from biofuels

sustainability criteria Facilitate an efficient

process and learn over
time as the market
develops
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Permitting for import projects

Simplifying existing

Use of Projects of 2 Effective Political willingness

rules within member . . .

Mutual Interest (PMI) . implementation of and close consultation
states and implement L .

process to accelerate existing rules on the with relevant

one-stop-shop . . )
cross-border .. . i national, regional, and stakeholders is
: . principles with single .
infrastructure projects local levels required

point of access
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Supporting international hydrogen projects

No dedicated funding on Long-term offtake International hydrogen
EU level for imports contracts might be needed partnerships should be
projects, but existing to make investments strengthened and new

support mechanisms can bankable in potential export partnerships with potential

help ramp up the regions. H2Global is a exporters established
hydrogen economy in positive example on how to between Europe and
Europe, thereby also de-risk investment on the outside of Europe.
incentivising imports. supply and demand side.
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Actions to facilitate hydrogen imports

1 A
l+l Infrastructure E Regulatory é\ Finance & Support

Rapidly implement the
hydrogen sustainability
criteria and provide clear

guidance for exporting

Integrate import
considerations in
hydrogen infrastructure

Develop support
mechanisms for
international hydrogen

planning countries projects

Develop new hydrogen

import infrastructure Slmp!lf)! and streamline Establish strategic hydrogen

at scale and assess the permitting procedure to .
L . . partnerships between EU and
possibility of repurposing Fast track infrastructure . . .
- . . potential exporting countries
existing gas import development and pilots

infrastructure
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Thank you for your
attendance!

Would like to
know more?

Download Sign up for Visit our
the full report newsletter website
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