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Technical and economic assessments

Description: Test industrial-scale renewable hydrogen production and storage in salt caverns
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Etrez NG Storage facilities

Planned H, Production Platform
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HyPSTER project is divided into two parts

Renewable Hydrogen Production Pilot of Hydrogen Storage in salt cavern

* Electrolyzer 1MW Use of an existing cavern
* Water

* Electricity

Tightness tests

Pressure variation cycles

* Hydrogen transportation by
tubes trailers
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2021 2022 2023 2024
* Hydrogen production

Engineering Building & Hydrogen
design commissioning production

Engineering
design
H2 Production Platform UHS EZ 53
«  Start of the construction 18th July 2022 «  Start of construction work: 22nd August 2022
*  Packages deliveries: end-February 2023 - Stacks July 2023 «  Cavern Workover March - April 2023
«  Commissioning from April to August 2023 .

Tightness Test August — October 2023
«  Start of H2 production August 2023 *  Cycling Test October to February 2024
»" Hypster is a project funded by the European Commission - Project Number : 101006751
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This work aims to establish the current state of the art regarding regulations and standards
relevant to the safety of hydrogen salt cavern storage in Europe, both at the Commission and
national levels.

The purpose is to identify the legal obstacles encountered by operators and competent
authorities and the legal and normative adaptations needed to favor a safe and large-scale
development of this technology in Europe.

Work 1s focused on the regulations and standards for managing risks relevant to the cavern
and the well (including the wellhead).

| BT Hypster is a project funded by the European Commission - Project Number : 101006751
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H2 SALT CAVERNS IN EUROPE UNTIL 2030

A New salt cavern
A New and converted salt cavern

A Conversion of existing salt cavern

¢
{

Source: H2 Infrastructure Map Europe (h2inframap.eu)
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H2 SALT CAVERNS IN EUROPE UNTIL 2030

Conversion of
existing salt
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New salt
cavern; 14

France; 4

Source: H2 Infrastructure Map Europe (h2inframap.eu)
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H2 SALT CAVERNS IN EUROPE UNTIL 2030
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Underground hydrogen storage in salt caverns is subject to various European regulations and
norms that aim to ensure security, safety and environmental protection.

Most emblematic one is the Directive 2012/18/EU of 4 July 2012, known as the "Seveso III
Directive".

Up to now, there is no specific regulation or standard for underground hydrogen storage
in salt caverns at European level.

The European standard EN 1918-3:2016 provides practical recommendations for storage in
solution-mined salt caverns for underground gas storage.

The standard applies to the solution-mined salt caverns that currently store natural gas or
liquefied petroleum gas (LPG), not hydrogen.

Working group CEN/TC 234/WG 4 - Gas underground storage is undergoing work to
adapt this standard to hydrogen. It gives practical recommendations for such storage facilities
for design, construction, operation, maintenance, and abandonment.

e Hypster is a project funded by the European Commission - Project Number : 101006751 10
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Wining code ADMINISTRATIVE PROCEDURE S APPLICABLE TO AN APPLICATION

FOR UNDERGROUND HYDROGEN STORAGE IN FRANCE

In France, the regulatory framework for hydrogen storage
in salt caverns is governed by the Mining Code and the | R
Environmental Code.

PROCEDURE FORMODFYING AN ICPE

e The process involves obtaining a mining title through
the Mining Code, which includes a specific procedure

for granting concessions for hydrogen storage projects.

e Environmental authorization is required, emphasizing
the need for an environmental impact assessment and

measures to mitigate potential risks.

e The French regulations emphasize risk assessment,
emergency plans, and monitoring systems to ensure the
safe operation of salt cavern storage facilities.

fnime Hypster is a project funded by the European Commission - Project Number : 101006751 11



Betriebsplanverfahren nach BBergG &7 ¥ iydrogen storage
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Vorhaben weder UVP-pflichtiges Vorhaben Storfallrelevantes Vorhaben

REGULATION IN GERMANY

: Betriebsplanverfahren nach
Betriebsplanverfahren nach § 52 Abs. 2a, §§ 57a und b Zulassungsverfahren nach

§ 52 Abs. 1 und 2 BBergG BBergG: § 57d BBergG:

l l i

HBP-, SBP-Verfahren und HBP, ggf. SBP, obligatorischer RBP- oder SBP-Verfahren
gef. fakultativer RBP RBP, Planfeststellungsverfahren mit

mit Offentlichkeitsbeteiligung OGffentlichkeitsbeteiligung,
und Durchfuhrung UVP HBP und SBP

In Germany, the regulatory framework for hydrogen storage in salt caverns is based on the
Federal Mining Act and state-specific ordinances.

e The existing legal provisions are adapted for hydrogen storage, as there are no specific
thresholds or regulations dedicated solely to hydrogen storage in salt caverns.

e The Federal Mining Authority oversees the process and ensures compliance with safety
and technical standards.

e Risk assessments and safety measures are crucial in the planning and operation of salt
cavern storage projects.

§ Bontizeen Hypster is a project funded by the European Commission - Project Number : 101006751 12
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In Great Britain, the regulatory framework for hydrogen
storage in salt caverns involves several existing legislations
related to land use planning, hazardous substances, and
major accident hazard control.

e Consent for dangerous substances, such as hydrogen, is

required under the Control of Major Accident Hazards
(COMAH) Regulations.

e The Health and Safety Executive (HSE) oversees safety
measures and risk assessments for salt cavern storage
projects.

e Borehole safety regulations are also relevant to ensure
the integrity of the caverns and prevent any leakage or
accidents.

Hypster is a project funded by the European Commission - Project Number : 101006751
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Specificities of hydrogen, hazardous properties

Energy density
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While the French regulations emphasize obtaining mining titles and environmental
authorization, Germany adapts its existing legal framework, and Great Britain incorporates
multiple legislations to ensure safety and risk management.

Each country's regulatory approach reflects its unique legal system and priorities for hydrogen
storage in salt caverns.

Underground hydrogen storage in salt caverns has the potential to play a significant role in
European energy transition towards a decarbonized energy system.

However, as with any new technology, it is essential to carefully assess its potential risks and
benefits to ensure that it can be safely and effectively deployed at scale. Although salt caverns
have been operating for a long time, little information is available regarding subsurface
equipment design and material selection versus the specific issues to be addressed with
hydrogen and lessons learned.

Currently, there is no specific standard or regulation for underground hydrogen storage in salt
caverns in Europe.

e Hypster is a project funded by the European Commission - Project Number : 101006751 15
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