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The H2V Facility delivers dedicated support to hydrogen practitioners via PDA
services, the H2V Knowledge Centre and the H2V Platform

The Hydrogen Valleys Facility

Dedicated support via the Hydrogen Valleys Facility by

Partnership
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H Project Development Assistance ¥ H2V Knowledge Centre

Provision of dedicated Project Development Sharing & dissemination of knowledge and
Assistance (PDA) for Hydrogen Valleys projects provision of capacity building for the broader
towards Final Investment Decision hydrogen community
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Hydrogen Valleys
operational/under
construction

H2V Platform

Maintenance & extension of the Hydrogen Valley Platform to enhance its positioning as the global one-
stop-shop for hydrogen flagship projects
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https://h2v.eu/
https://h2v.eu/

This document is part of the H2V Knowledge Centre that offers hydrogen
practitioners knowledge material in written and interactive formats

The H2V Knowledge Centre

Structure and scope of the H2V Knowledge Centre Target audience
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Disclaimer

This presentation is for informational purposes only and is not offered as professional advice
for any specific matter. Professional advice should always be sought before taking any
action or refraining from taking any action based on this presentation.

Roland Berger group of companies ("Roland Berger") and the editors and the contributing
authors do not assume any responsibility for the completeness and accuracy of the

information contained therein and expressly disclaim any and all liability to any personin
respect of the consequences of anything done or permitted to be done or omitted to be
done wholly or partly in reliance upon the whole or any part of the presentation.

The presentation may contain links to external websites and external websites may link to
the presentation. Roland Berger is not responsible for the content or operation of any such
external sites and disclaims all liability, howsoever occurring, in respect of the content or
operation of any such external websites.
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Key objective of this document is to support Hydrogen Valleys in their
technology assessment along the H, value chain considering strategic relevance

Key objectives and content of this document

Key objectives

Key content

Conduct a technology
assessment of

relevant technologies
for all major components

of the Hydrogen Valley
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Hz value chain assessment

Structured approach to evaluate and prioritize all relevant value chain
steps based on their strategic relevance for the Hydrogen Valley and
other potentials

Technology scouting

Comprehensive approach to prioritize focus technologies based on a
detailed technology analysis considering aspects such as cost reduction
and innovation potentials

Partner categorization and partner scouting
Guidance on the identification of potential partner types for focus
technologies and on the scouting of potential partners
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To select suitable technologies for key components along the Hydrogen Valley
value chain, a thorough 4-step technology assessment is recommended

Technology assessment - overview

— Focus of this document

Focus level | H, value chain Technology Company types Specific companies

Process H, value chain Partner
step O assessment © Technologyscouting €@ categorization @ Partner scouting
Description Identification of relevant | Prioritization of focus Identification of potential  Scouting of potential
value chain steps technologies based on partner types for focus partners
concrete project setup technologies
Deliverables | High-level analysis with Detailed analysis with List of potential partner Short-list of potential
key value chain steps key technologies categories partners

O It is recommended to repeat the technology assessment in regular intervals
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The H, value chain assessment is the first step of the technology assessment
and focuses on a high-level analysis of key value chain steps

Objectives, outcome and framework of the H, value chain assessment

Objective

©

Preliminary prioritization of key
focus areas based on:

- Hydrogen Valley's strategy
relevance

- High-level innovation potential on
integrated technology level

Outcome

N

Q Matrix/heat map of relevant
value chain steps and
potential deprioritization

Q High-level assessment of

potentials on an integrated
system level and potential
deprioritization

Source: Roland Berger

Framework

a¥

Technology/qppllcatlon X _

Relevance for Hydrogen Valleys based on qualitative assessment

% Decision gate
(yes/no)

Potentml assessment
criterion:

Is the technology required
considering the overall
Hydrogen Valley objectives?

Indicative high-level innovation potential on integrated system level
v

TRL improvements
required

Cost reduction
potential

Operational &

potential

efficiency improv.

Required TRL improvements
for full, large-scale
commercialization

Est. overall cost reductions
over time as indicated in
publicly available resources

Estimated operational/
efficiency improvements
over time as indicated in

publicly available resources
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Template for illustration

The H, value chain can be analyzed to identify the steps and technologies which
are relevant for the Hydrogen Valley's strategic objectives

High-level assessment of technology relevance along the H, value chain

0. Process input generation 1. Green hydrogen production 2. Conv. & storage _
O Eieein Gy 0.2 Energy storage 1.1 Electrolysis L2 Cerroression e 2.1 Conversion 2.2 Storage
generation short-term storage

Photovoltaic Pumped hydro Alkaline electrolysis Compression and Compression Compression

c (ALK) storage
‘C Onshore wind | Battery storage | Methanation Methane
c Proton exchange
o membrane electrolysis Methanol Methanol
o (PEM) ) -
=) 0.3 Water treat - 0.4 Oth Ammonia | Ammonia
O ater treatmen Erprocess Solid oxide electrolysis -
> storage inputs (SOE) Fischer-Tropsch | LOHC

N
I Photovoltaic | | Carbon |

Anion exchange

. membrane electrolysis
Nitrogen (AEM)

High-level assessment of H, value chain

~ P G- ~GPgr- - elements to identify whether these components
are essential for the Hydrogen Valley

[Rationale for
relevance] Relevant for Hydrogen Valley

XX Potentially relevant for Hydrogen Valley

Q2
O
C

0

-+
O

(a d

XX Not relevant for Hydrogen Valley
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Template for illustration

Thereafter, each of the strategically relevant value chain steps can be assessed
with regards to its innovation potential

Assessment of innovation potential for all identified relevant technology options

Value 0. Process input .
e s generation 1. Green hydrogen production
. . 1.2 Compression and short-
Sub-step 0.1 Process inputs 1.1 Electrolysis P
term storage
Innovation . , . .
potential Low High Low High : Low High Low High
l ]
. - —— —— In . ——— —-——
- Great innovation potential could
result in reduction/improvement of... 5
Strateaqic H, ecosystem H, ecosystem H, ecosystem H, ecosystem
I g H, production mL?\(:lrf‘:gltz?i)r’\ ’ for end- H, production m-tl;?::rf‘gg!c?.lgi)r’\ ’ for end- # H, production mziil;:gltz?i’r,\ ’ for end- H, production m-tl;?::rf‘gg!c?.lgi)r’\ ‘ for end-
!'e ?ance 9 applications 9 applications 9 applications 9 applications
incl.
rationale for | . High strategic relevance for .. .
Hydrogen
Valley

[ Relevant for strategic cluster

Source: Roland Berger

Not relevant for strategic cluster
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Template for illustration

The high-level fit assessment of each relevant technology is based on its TRL,
cost reduction and efficiency improvement potential

High-level technological fit assessment for each technology

Value chain  Sub-step Technology Technological Cost reduction potential Efficiency improvement Innovation
step readiness (TRL) potential potential
[EUR/KW] Costreduction of [*LRV] Limited potential for High
= c.-XXx%, e.g. by .. Coon efficiency T
. .--XX% +X% improvement, e.g.,
Alkaline 9 G by ... g L]
- J_
— - Low
Year 1l Year X Year1l Year X
High
1.Green
hydrogen 1.1 Electrolysis PEM 8-9
production
Low
High
Analysis of technology as a
whole, not of its
components (e.g., analysis Low
of electrolyzers instead of
1.2 components of High
Compression electrolyzers)
and short-term
storage
Low

Source: Roland Berger
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Template for illustration

The innovation potential can be mapped to the strategic clusters and pillars of
the Hydrogen Valley on an aggregated level

Heat map of relevant H, value chain steps and corresponding technologies

Strategic
cluster

Hydrogen production

Strategic
pillar

H, production &
backbone

Technology

manufacturing

EEE H, ecosystem for end use

X

Electrolyzer
manufacturing

Sustainable fuel
bunkering

Hydrogen mobility
(cars & aviation)

Innovation
potential

Low

High

F—— s  —a-

Low
L

- e

High
Shvioion 1

Value chain
steps

0. Process input generation

1. Green hydrogen production

2. Conversion & storage

2. Conversion & storage

3. Transportation

1. Green hydrogen production

2. Conversion & storage

5. Local distribution

Key
technologies

(non-exhaustive)

Source: Roland Berger

- Electrolyzers

(operation)

. Conversion

technologies

- (Re-) Conversion
technologies

- Electrolyzers

(manufacturing)

- Conversion
technologies

. Fuel cell technology
(applicable to both
land mobility and
aviation)

Roland Berger | 11






	Default Section
	Slide 1: Technology evaluation framework – H2 value chain assessment
	Slide 2: The H2V Facility delivers dedicated support to hydrogen practitioners via PDA services, the H2V Knowledge Centre and the H2V Platform
	Slide 3: This document is part of the H2V Knowledge Centre that offers hydrogen practitioners knowledge material in written and interactive formats 
	Slide 4: Disclaimer
	Slide 5: Key objective of this document is to support Hydrogen Valleys in their technology assessment along the H2 value chain considering strategic relevance
	Slide 6: To select suitable technologies for key components along the Hydrogen Valley value chain, a thorough 4-step technology assessment is recommended
	Slide 7: The H2 value chain assessment is the first step of the technology assessment and focuses on a high-level analysis of key value chain steps
	Slide 8: The H2 value chain can be analyzed to identify the steps and technologies which are relevant for the Hydrogen Valley's strategic objectives 
	Slide 9: Thereafter, each of the strategically relevant value chain steps can be assessed with regards to its innovation potential 
	Slide 10: The high-level fit assessment of each relevant technology is based on its TRL, cost reduction and efficiency improvement potential
	Slide 11: The innovation potential can be mapped to the strategic clusters and pillars of the Hydrogen Valley on an aggregated level  
	Slide 12


