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: Introducing HINICIO: we brings a 360° view on the hydrogen industry at
%CeTtlny the local, national and international level

+ HINICIO is a strategic consultancy specialized in hydrogen and fuel cells, widely recognized as a An international view and network
leader in Europe in this area.

+ 80+ assignments on hydrogen and fuel cells since the creation of the company in 2007,
including several landmark study at the European level.

« Unmatched experience at every step of the value chain on all aspects:
Q4 Technology
U Economy
U Business Cases
O Markets
U Strategy
Q Public policy and regulation
O Social acceptance, etc.

T&D et storage Fuel cell applications End-clients Public sector Investors and donors
aNGic a

Countries covered by HINICIO’s recent studies on hydrogen
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@)Certiﬂ-{y Worldwide H2 markets - It is not a new market

INDUSTRY & MARKET SHARE KEY APPLICATIONS SUPPLY SYSTEM H2 DEMAND per YEAR
* Semiconductor LOW
o * Propellant Fugl * Small on.-site >0.4 Mtons
Industry * Glass Production * Tube trailers
N * Hydrogenation of Fats * Cylinders
* Cooling of electrical * Liquid H2
Generators
MEDIUM
* lron Reduction * Cylinders 2 Mtons
* Blanketing gas * Tube trailers

» Forming gas

14 Mtons
* Hydrocracking * Pipeline
* Hydrotreating * Large On-site
* Ammonia HIGH
* Methanol * Pipeline 29 Mtons
* Polymers * Large On-site
* Resins




‘é»;CGTtiny Hydrogen is an important piece of the puzzle for sectoral integration
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Primary energy

Matural gas

New European regulation increases the need to track primary energy
sources all the way up to applications, with energy transformations (like

PtH, H2 to CH4,

H2 to RE,

Energy fransformation

Electricity

1273 Mice i +32,5% eff. 256 Mtoe
max ref. BAU jals i

Final energy

32% RE*

..) occurring more often than ever

MNon-energetic
feedstock

Applications

I\ Industrial heat I Cement, . \

Industrial Power
(exc. heat)

Residential
Heating & Cooling

Residential Power
|exc.Heat & Cooing)

-40%
GHG

Ref. 1990

14% RE*

© Hinicio



CertifHy aims to develop the 15t European-wide Green and Low Carbon

%Certiﬂ'{y hydrogen GO scheme

(2014 2016 2017 2018/9
Phase 1 Phase 2 Phase 3

0 Define a widely acceptable o Set-up a hydrogen GO Stakeholder 0 Prepare EU wide deployment:

definition of green hydrogen platform Implement key elements
» Competent authority

> Issuing Body

Finalise the scheme design > Registry operator
ensuring it can be the main route
to guarantee the origin of green &
low carbon hydrogen across EU

e Determine how to design 0
and implement a robust EU
wide GO scheme

» Accreditation body

Member States

Affiliated partners:

@ ToTAL @ﬁ”“""“ M o Run a pilot scheme to test the

AkzoNobel

colruyt” @shell — 1y proposed design oFinalise Regulation, Codes and
AREVA H,Gen £ 4= Standards:
\D “~EDF O —— . » CEN Standard
| '- -- s, Identify actions which need to be > EU and national resulation
A'R LIQUIDE | THE LINDE GROUP undertaken after the completion . g
of the study to achieve an EU > CertifHy scheme docs

HYDROGEINICS une| r ouv

OMV wide deployment of the scheme

25/04/2019




THE CERTIFHY SCHEME IS DEVELOPED COLLABORATIVELY WITH KEY

@, CertifHy STAKEHOLDERS ACROSS THE VALUE CHAIN
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Issuance and Cancellation of first green H2 GOs:

‘éﬁcertlny H2MobilityDeutschland & Transport for London

Domain Transactions News Release

Domain: CertifHy; Transaction Date: 2019-01-01 To 2019-02-28
Air Products launches European project to
Issued: 2714 GOs certify renewable hydrogen

Cancelled: 1662 GOs
,n 1G0=1MWh

26

=

One of the first to receive Guarantees of Origin under
CertifHY; renewable hydrogen will support vehicle fuelling
stations

07/02/2019 Rotterdam, The Netherlands

0,04

0.03 As part of the pilot project, two of Air Products’
o 003 hydrogen customers in the mobility sector will
S om receive GOs for renewable hydrogen. The first is H2
% oo MOBLITY Deutschland, an organisation operating a
2 om network of hydrogen fuelling stations in Germany.
§ . The second is London’s integrated transport
£ D'DD authority, Transport for London, which operates

Cancel  Certiicate expiy  Export Import hydrogen buses across the United Kingdom's

capital.

Energy Source Issue Transfer Cancel Ex]

FO1000000 Renewable 2714 - 1662



H2 can be used in hard to decarbonise sectors requiring
\7‘; Certiny decarbonated high grade heat, steelmaking, ammonia, etc: low-
carbon H2 will be an important instrument for the future

GHG

MSs are encouraged to issue GOs for non-renewable
gases, such as blue hydrogen, abiding to the
requirements of RED Il for renewable gases GOs and
CEN 16325 standard.

c
o
8
S
o
3
3

To provide for an obligation of MSs to issue GO for
non-renewable gases.

CertifHy

Low Carbon H,
Nuclear electricity
Fossil with CCS

Low-carbon

Feedstock

Renewable energy Non renewable
energy
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Trailerffilling

dt ﬁbﬂ:w—wf

Compression

pipeline (typically
privately owned &
operated w/o 3rd party
access

A Hydrogen Supply Network encompasses both pipeline and tube

trailer infrastructure which is typically cross-border

RED Il Art. 30 now also includes “processing

or logistical facility, transmission and

distribution infrastructure or site” as

perimeters across which mass balance can be
applied.

In a “site”, products may remain within
separate containers, so the same should apply
to transmission/distribution infrastructure: it
does not matter if there is a physical
disconnection between two parts of that
infrastructure, as long as a mass balance can
be done over the system perimeter in a
clear and enforceable way.

CertifHy requests to have the entire H2 supply
chain (grid + tube trailers + ..... ) in Europe
being considered as one logistics facility

10



For H2 GOs: CertifHy is developing an EU wide single Issuing Body and Registry

@)Ce]’tiﬂ'{y solution as it is the most cost effective and will allow the least market
fragmentation.

MS 1-2-3-4-...

o
CertifHy
W

GOs & Certificates

-

11



For H2 GOs: some countries might prefer to build H2 GO registries based on their

@)Certiny existing solutions, e.g. under AIB or ERGAR: they can use the AIB Hub or ERGAR
Hub for cross border trade

Addition of H2 GOs registry to
existing Elec GO system

e.g. EECS

Addition of H2 GOs registry to
existing Gas GO system

e.g. ERGAR
Elec & H2

GO Hub

Gas & H2
GO Hub

ﬁﬁﬁ

MS x MSy

MS b

National CertifHy compliant H2 GO registries National CertifHy compliant H2 GO registries

by extension of national Electricity GO reg1stry | by extension of national Gas GO registry
————————————————————————————————————————— 12



For full cross-border trade of H2 GOs, the hydrogen scheme should be compatible

@)Certiﬂ-{y within AIB, ERGAR and CertifHy centralised Registry: there is strong need for
harmonization & mutual recognition

Additionally, to facilitate MS obligation to MS 1-2-3-4-...
recognise each other’s GO, an EU-wide solution T
for the above-mentioned cooperation, i.e. how St
. , registry
to issue, register, transfer and cancel GOs for G e ic
gas, should be established. H2 GO = H2 GO

Addition of H2 GOs registry to
existing Gas GO system

MERGAR

Addition of H2 GOs registry to
existing Elec GO system

.g. EECS
€8 Elec & H2

GO Hub

27N

Gas & H2
GO Hub

- =

MS x MSy MS ...

MS a MS b

National CertifHy compliant H2 GO registries National CertifHy compliant H2 GO registries

by extension of national Electricity GO reg1stryI | by extension of national Gas GO registry
————————————————————————————————————————— 13
* CertifHy recommends a link between AIB and ERGaR



The RED 2 does not only foresees for GOs but also requires new

\é‘Certiny instruments are to be created to demonstrate a.o. renewable energy
being used in transport

KN G ==
| | | | | I

Heating&cooling

Disclosure of Overall Transport Transport Heating&cooling
renewable » 32% godal » 14% goal * 14% goal * 1.3 pp/yr * 1.3 pp/yr
origin to final 2030 2030 2030 (indicative) (indicative)
customers « -70% GHG » -50%/-60%/- * No » -70%/-80%
reductiion 65% GHG requirements GHG
« Grid  Sustainability « Sustainability
connection criteria criteria
I I I I I I
A 4 A 4 A 4
Art. 3 Art. 25 Art. 29
Art. 19 Art 7 Art. 27 (Art. 26) Art. 23 Art. 29

Different products: GO vs. “certificate”; this requires harmonisation of the
underlying requirements and audit criteria in order to use the synergies

possible through CertifHy. y



As both GOs and Supply Chain co-existis, we need to ensure there is no

@)Certiﬂ-{y incompatible claim possible: e.g. 1 batch of green H2 production leading to a
claim by e.g. Glass manufacturing via GOs and Fuel suppliers via Certificates

MSs must establish systems to avoid double disclosure of GO
and sustainability/target certificate for the same amount of

energy from a specified source. GOs according to Article 19 CertifHy
(for traceability/disclosure of energy origins) will provide W
information to certificates according to Article 27 (for | | 808 & Certificates

sustainability/meeting targets on transport fuels). / =

MS 1-2-3-4-...

GO M2 GO = = % itianof o G0s regitryio

existing Gas GO system
e.gnERGAR

Addition of H2 GOs registry to
existing Elec GO system

e.g. EECS Certificates

Elec & H2
GO Hub

W

Gas & H2
GO Hub

EU Fuel Suppliers c

@.Cert Hy}
GO

MS x MSy MS ...

MS a MS b

National CertifHy compliant H2 GO registries National CertifHy compliant H2 GO registries

by extension of national Electricity GO reg1stry | by extension of national Gas GO registry
————————————————————————————————————————— 15
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