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145 members and counting...
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Unlocking social value of the hydrogen economy

Public-private cooperation will play a key role in unlocking the positive contribution that hydrogen
can bring to several UN Sustainable Development Goals, including: v
3 o Jlgi’ - iﬂﬂ‘

Good health and well being  =Reducing air pollution

5

SUSTAINABLE
DEVELOPMENT
GOALS |

GENDER

) Diversity, equity and inclusion = Helping unlock diverse talent pool

¢

Affordable and clean energy = A clean and versatile energy vector

811}" Decent work and economic = Fuelling green growth & deliver sustainable jobs

“' growth = Creating opportunities for indigenous communities
through employment and new business creation

Yimimene Industry, innovation and = Fostering decarbonization of the industry,

& infrastructure innovation and deployment of clean infrastructure

= Clean transportation and heating
Sustainable cities and

.- = Sustainable jobs for local communities
communities
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Climate action = Key solution to decarbonizing economies



Hydrogen Council
Thought Leader & Trusted Partner
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Thought Leader Unique Source of Trusted Partner \
Global Industry Data to Global Organisations

Hydrogen Insights 2023
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HYDROGEN ENERGY ECOSYSTEM:
Is different from Natural Gas




Hydrogen Insights 2023
State of the Union: global clean hydrogen deployment

H, production H, end-use

0.8 MT total clean H2 production
of which 0.7 MT low-carbon H,

80.000
FCEVs on the road (+30% YoY)

700 MW (+30% YoY)

130 (+60% YoY)
electrolysis capacity installed

vehicle models launched by OEMs

Manufacturing capacity H, infrastructure

8.8 GW (+150% YoY)

1.070 (+55% YoY)
installed electrolysis mfg. capacity

HRS installed globally

12 GW (+10% YoY)

120 ammonia terminals available
installed FC mfg. capacity

38 export and 88 import globally
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Renewable and low carbon hydrogen projects worldwide

® 112

Giga-scale production

e 553

Large-scale industrial use

e 191

Mobility

e 94

Integrated H, economy

° 96

Infrastructure projects

1,046 projects'

684 in May 2022

117

2023

$320 B

investments required to develop
projects announced through 2030

48 46
34
BN e
B . ==

2022

Europe Latin North Qceania Middle Africa China Japan,
America America East South
Korea,
rest of Hydrogen
Asia
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Hydrogen Energy Ecosystem
Key Differentiators:

_IElectrification

_1Energy grid integrator
_IDeep decarbonisation
_IDiversity of transport

IManufactured energy
carrier

Deep bi-directional linkages to the electrical grid and
electrification (via grid balancing and FCs)

Integration of RES with electrical and gas grids via
energy storage

Wide spectrum of derivatives and carriers such as
ammonia, LOHC, Direct Reduced Iron, others

Will be moved in all forms in pipelines and on the seas

Not recovered from the earth as a product— it is a
manufactured carrier of energy




HYDROGEN ENERGY
ECOSYSTEM

Connecting and Integrating Sectars of
Economy in a Horizontal Energy Chain




Renewable Hydrogen Energy Economy:

Integrated horizontal energy system example

Renewable H, Gas — Water Electrolysis Pathway

PRODUCTION CONVERSION / DISTRIBUTION END USE
— Conventional —~ ~— .
Renewable Power L H, Pipeline L L Transportation
Captive ~y Virtual — — — : :
Residential
RE . H, Pipeline . e e
@ Renewable @ H, .
Electrolysis - - NG Grid - - CHP
H, Admixture Extraction
Short-Term Grid 4
@ Balancing Services/ . Branded
Dynamic Response - NG-H, Fuels
RNG
v 1O
Longer Term Co,
Power Grid -t H, Enerz Stirage = Methanation [«
Power Grid Relancing Feedstoc| |
| - Industry / Fuels

Areas for Standardization
o Certification of renewable power
0 Dynamic power grid service
o Certification of renewable hydrogen
o H, energy storage
H, pipelines
e Addition of H, to NG pipelines
- Mixing and concentration control

Renewable Power
(as necessary)

a H, extraction

e Road and off-road transportation — all applications
e H, for residential appliances and cooking

@ Combined heat & power / stationary FC

@ Use of NG-H, blended fuels / fuel quality

Hydrogén
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Same Hydrogen Different Place New Challenges

Industrial Gas Hydrogen Energy Implications:
o Captive markets e Public domain e Mega growth
e Behind the fence » Outside the fence * International
e Private ownershi e Public project proponent SIEMEETEE
P project prop * Maturing Standards
e Industrial Customer e Public Customer  Global Tech
o Traditional Markets » Residential sector Regulations
» High user competence o Public risk profile * Public authorities
e Long history of practice o New users / markets oversight _
o N * New regulations

e Mostly fossil origin o Energy markets/ gtlhty . Sustainability
e Traditional built environment integration / multifuel agenda

fire & building codes; installathon ¢ Environmental / Sustainabilit Hydrogen

codes, pressure vessel codes attributes Council



H, ENERGY ECOSYSTEM

Sustainability: Assessment of Attributes
and Certification




Hydrogen integration — paving the way for a resilient, cost-
effective net zero energy system

Goes hand in hand with
electrification

Maximises climate and
cost-efficiency benefits
of RES-E uptake

Fosters greater
resilience, cost-
efficiency

& optimization of the
energy system

Support healthy
competition of net zero
solutions

> Enabling greater and faster integration of renewable energy capacity in

the energy system, including through efficient long distance transport of
renewable electrons through molecules

» Helping make sure renewable electricity does not go to waste with
curtailment

> Enabling both short term flexibility of the energy system thanks to power
grid balancing and long-term flexibility thanks to synergies with
repurposed gas infrastructure and hydrogen storage to help serving
seasonal demand

» Uptake of such solutions as FCEVs in transport can not only

have a material impact on system efficiency but also help Hydrogen
spur competition Council
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HYDROGEN SUSTAINABILITY PROGRAM
Joining forces with International Partners for global consensus-based standards,
robust tradable certification systems and reporting and disclosure standards

Assess Evidence Incentivise Deploy Report
(Ne) (Reg/ ntl certification bodies) (Reg/ ntl legislators) (industry) (ISSB)

Assessment of
sustainability
attributes of hydrogen

(U )

HYDROGEN SUSTAINABILITY PROGRAM

<

Certification
system

)

AU

Regulation of
sustainability
attributes

)

Cross-cutting topics include guidelines for qualifying hydrogen as low carbon/renewable
- e.g. creating a repository of the emerging thresholds, hydrogen definitions and potential ‘corridors’

(¥

UN SDGs
delivery

)

(¥

Reporting &
disclosure
standards

)




ISO standard methodology for GHG assessment of all
H2 production, conditioning and transportation pathways is underway

- ‘ Uptake at
p scale
‘\\ ISO standard

\I Cross-
ISO standard | referenced in

published // legislation

First movers'

e
il A uptake on ISO /
4 Global best prototypes =27 e
ISO TC 197 practice 7
! methodology - .
\\ work on the to fast-track el Robust practicable
gonsdensus— < [/ 150 standard deployment - global standard
IPHE ase ~aunched =7 No sustained credible
ideli recommenda T-—___ ______——~ objection

guidelines ti indust
(intergovernme glglr;n(rlse:ts v Industrustry & gOV/
ntal TF on the NGOs) public confidence
methodolog

Growing insight & consensus
in public and private sector

Clear objectives
Clear identification of issues
Inclusive pathways
Credible fact-based foundations
Technology-agnostic

Hydrogen
Council
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Standards, Certification Schemes and Policies/Regulations:

distinct instruments with distinct purposes

Assessment
(1SO/ IPHE)

Global ISO Standards

)

Qualifications mandated
by national policies/
regulations (based on

policy choices) or

\international agreementj

Evidencing
(1SO/ IPHE)

Certification
schemes

5
[ |

Voluntary corporate
reporting & disclosure

U /
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Hydrogen Councit

Thanks for your attention



