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ISO/TC 197/SC1
Hydrogen at Scale and Horizontal Energy Systems

Scope:
Standardization of large scale hydrogen energy systems and applications

Including aspects of testing, certification, sustainability and placement, and
coordination with other relevant standardization bodies and stakeholders

Secretariat: SCC
Committee Manager: Ms Sara Marxen

Chairperson (until end 2025): Dr Andrei Tchouvelev

ISO Technical Programme Manager [TPM]:
Mrs Kirsi Silander-van Hunen
ISO Editorial Manager [EM]: Mr Arun ABY Paraecattil
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ISO/TC 197 & SC1 Division of Scope

ISO/TC 197 Focus ISO/TC 197 / SC1 Focus
v’ Basic Requirements for Hydrogen v" Applications’ requirements of Hydrogen
Technologies technologies at large scale and in horizontal

energy systems with HZ as a central link

»Production

> Storage v" Sustainability aspects (GHG, H2GO, Certification)
>Handling v' Coordination with TCs & stakeholders on:
> Built environment » Renewables and Energy Storage/Grid Balancing
> Protocols and components including > Multi-fuel systems
road vehicles and their fueling ; ge.sitmg a.?_d certlf_lc?_tlon of :le J(c:.omponent;
infrastructure ail, maritime, aviation applications e

» Residential applications ﬁ; ‘-i;'

(Toyota website)



IEA TCP Hydrogen and ISO/TC 197

Connecting PNR with Standards
IEA-FCEP Hydrogen Task 43 on Hydrogen Safety
Safety and RCS of Large-Scale Hydrogen Energy Applications

Focus on Common “Large Scale” and “Horizontal”
Safety and Regulatory Aspects

P2H with RES

nfrastructure

e ClLigy Multifuel
road

vehicles

Energy
Storage

£ .
. Rail Maritime Aviation il
stations S

Cooking

Common horizontal topics:
Social (comprehensive) risk
Safety culture and management system
Safety distances
Hazardous areas
Confined environment: Enclosures, buildings, structures
Hydrogen system safety
Liquid and compressed hydrogen
Kick off meeting — June 27, 2022
1stin-person meeting — October 17-21, 2022
2"d in-person meeting — February 27-March 3, 2023
3 in-person meeting — September 18, 2023
4t in-person meeting — April 8-12, 2024
5% in-person meeting — September 26-27, 2024

2) IHydrogen 1CP

Shared TAB anfi
Special Advisor

Program Level ISO/TC197 Organization Chart

TC197 Hydrogen Technologies

N

ISO

v

Secretariat and Chair

Special Advisor
for Developing Countries

'SC1 H2@Scale &
Horizontal E_negy Systems
Secretariat & Chair

Technical Advisory Board (TAB)
With Regional Representation

|

Components, Road & Off-road

Vehicular Applications,
Tedting
1

Road & Off-rogd Infrastructure,

Built Envi rognent & Safety,

H2 IScale

Production, Stoflage, Handling &

Distrilbution

Stationary and EC Applications,

Energy Grids & Stokage Systems, Com

/ Residentiall ppliances

v' SC1 Secretariat — SCC (CSA

Group)

v" SC1 Chair — Andrei V. Tchouvelev

New and large-
scale gdpplications
HZ@Rall
WG4 ||| WG 2
19857-2 [l UAV
RVA with
G H2 CEN JTC 6
IEC/TC 31 /WG3
AHG H2 || |ECEx
Pipelines | Liaison
WG 3
22734-2
WG 1
19870-1

Sustainability of Hydrogen Technologies

WG5 ~WG6HWG7| 6
LH2 NH3 ||LOHC




ISO/TS 19870:2023 Published!

TECHNICAL ISO/TS
SPECIFICATION 19870
Hydrogen technologies —

Methodology for determining the
greenhouse gas emissions associated
with the production, conditioning and
transport of hydrogen to consumption
gate

echnolagles de 'hydrogin Mithodalogie powr diftes
fcstm mc-nsd _gazd j]ztd serre mx:c an’a pmducn , U

canditionnement et Gu transport de 'yvrogdae jusqu’au point de
‘onsommuation

Reference mamber

ST ISU/TS 1987 0:2023(E)

D150 2023

New ISO standard on hydrogen unveiled at COP28

During COP28 in Dubai, the International Organization for Standardization (ISO)
unveiled a new technical specification (ISO/TS 19870) as a foundation for
harmonisation, safety, interoperability and sustainability across the hydrogen
value chain.
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Scope of ISO Methodology ISO/TS 19870:2023 Eo

To establish CFP (Carbon Footprint of Product) of Hydrogen along its supply
chain: from Well to any Delivery gate up to Consumption gate.

Key I1SO standards: 14044 (on LCA) and 14067 (on CFP) CAUTION:
NOT TO MIX WITH

CORPORATE AND PROJECT
CARBON FOOTPRINT
REPORTING PER ISO 14064
SERIES AND GHG PROTOCOL!

Considered hydrogen supply chain

4

H2 Conditioning ' H2/LH2
LH2 Transport

H2 Production H2 Transport and
at origin pos_5|ble possible Delivery at
> Delivery .~ . Delivery . Consumption Gate

Gate | Gate .
LCA MethOdS: \ H2 Carrier Transport . PrOdL.I(.:tIO.n’
Attributional Q o camenon R \H3 v| H2 CRE ) conditioni ng
and toH2 Carriers [P VB, =P conversion to and transport
Conseguential — methods
9 — description
ISO/TS 19870 Pub. Nov 30, 2023
ISO 19870-1, -2, -3, -4: 2024-26 8

Started, DIS Nov 2024



NOT in the Scope of the ISO Methodology ISO

X
ISO/TS 19870:2023 is NOT defining what is acceptable in a given jurisdiction

or for the purpose of a specific public policy!

Public authorities:
Thresholds, Labels (Colors) Thresholdls and
are defined by public Standards: What is acceptable
policies or by the market oW o \T
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Harmonizing labels and thresholds . !
should only be done through TS ‘?
negotiations between governments
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Hydrogen Certification Task 47

Basic Principles of H2 GHG Footprint Classification

No Basic Principles

1 Subject of Classification:

GHG footprint of the hydrogen product
coming out of its full supply chain

2 Inclusive of all decarbonization pathways

Rationale Explanatory Notes

Carbon Intensity of hydrogen production, conversion / conditioning

and transport to consumption gate (including reporting indirect emissions)
determined per ISO Methodology (currently TS 19870)

One goal, multiple pathways (G20 approach)

(technology agnostic)

3 Beyond colours - colour neutral
4 No prescribed thresholds
5 Simple & practical - easy to understand

—
E2) Hydrogen

Colours are misleading and can only identify the origin of energy sources and

feedstock, e.g. renewable or non-renewable. However, they do not communicate
carbon intensity and create an illusion of zero carbon production pathways

Sovereign nations set their own thresholds per their public policies and

climate agendas

Key information needs be presented in an unambiguous way
precluding double interpretation




Hydrogen
Council

Hydrogen Product GHG Footprint Triangle

Decarbonization Attribute Beyond Colours

Classification Certification

Driven by Public Policies

Generic Grade or
Label to reflect
GHG footprint
value and / or
range.

For stakeholder
information only.

Quantified GHG footprint per
Methodology of H2 or carrier
product issued by a
Certification Body and verified
by a Verification Body. Contains
GO. Part of legal conditions of a
supply contract. Compliance or
disclosure scheme. Subject to

mutual recognition.
Driven by Science & Technology . =

Methodology for GHG Footprint Quantification (ISO/TS 19870) IS0 B



Hydrogen Certification Task 47

Classification Example

Graphical representation of the possible content of a product passport for a
traded hydrogen cargo

@ IHlydrogen 1CP

i R
HYDROG EN PASSPORT WATER CONSUMPTION LAND USE
This passport certifies each Ol GoMealos 0 § comeuance §
1 (one) kilogramme unit of hydrogen
in consignment: AU358/1 WATER LAND USE
STANDARD STANDARD
PRODUCTION:
:_(;Ngoi I::ﬁNio ,-€q /kg H 5 WASTE MANAGEMENT :ED"I;E'\I'I:I::;:EJSTV
0 kg CO,-eq/kg H, ISO
TRANSPORT: 1 4001
0.41 kg CO,-eq/kg H,
PRODUCTION GHG EMISSIONS RENEWABLE ORIGIN SOCIO-ECONOMIC IMPACT MINERAL INPUTS
JSER\
\V))
\\\\\370 M 3“‘9/7/ £
\ oo v
IEA. CC BY 4.0.

Towards hydrogen
definitions based on
their emissions
iIntensity, IEA, 2023
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SUSTAINABLE
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GOALS

Participation within Established partnerships —
The Effective vehicle

/AN

I1SO

Global SDOs &
Requlators

v

o
s
1EC |2

Key Strategic Partners

Hydrogen Council

Crganisatisn internationale e

Métrologie Légale

T International Partnership

for Hydrogen and Fuel Cells
in the Economy

N R

nreraatanal Srganization af
Legal Metrology

B I-lydrogen 1CP

(&

=/, WorLD TRADE

= | @ IRENA
Intemational Renewable Energy Agency

WP.6
H2 Task Force Sustainable
Energy Division

Community +
Stakeholders

Global Issues require International Solutions

International Approach ensures Safety,
Performance + Sustainability are fully
addressed for the Global Community

Single International Approach instils
Regulatory + Market Confidence

Use of Existing International
Standards (and others coming) +
International Certification/Verification
and working with existing International
Organizations, for any additional needs,
prevents wasteful duplication, thereby

« Saves time,

» Keeps costs down

* Facilitates Global Trade +
Innovation




IECEX Certificates of Conformity Scheme -
Well Suited for Hydrogen Technical Field

Started 1996

Equipment Assemblies Services Personnel
Currently over 100 IECEX
g % Certificate e y P IECExX CoC IECEX Certificat ifi i i
EE IECEX Certfcat mE .E;Eéoi:;mte BE oo iy E e ceor-n'::t:nce Cert|f|cat|on .Boollles offer
IECEX Certification
>140,000 Certificates +

BTORMATIGHAL CLECTROTECHNICAL CORMISSION INTERNATIONAL ELECTROTECHNICAL COMMISSION
IFE Eariicalion Schen ior F el h T ToAL Etsﬂ??gfgﬂ;& f&ﬂ;ﬁﬂf: IEC Certification Scheme for Explosive Atmosp INTERNATIONAL ELECTROTECHNICAL COMMISSION
R a2l i tem for i

s - Sctmem vt e ez

et o I e v
UNIT VERIFICATION

B - T Reports issued including
- — e over 30,000 Certificates
S — o covering H2:
T . “":"”'T“”“" - Equipment

P - Services
— S— - i - Personnel Cert.

T Pnysikansen-Technise! M

Eund}t::ggz:l::l: ‘rFTB] FEI'B VT EXPERT SERVICES LTD

Ex Equipment, Ex Eq.u.ipn'tent Unit Ex Sfervices, €8 Ex Competent

Components + Vf"flcatlor.‘ e:'g. Repair + Overhaul Person, with Photo
Systems + Assemblies Installation ID Card
Mechanical
Eauipment Inspection

Product testing + initial factory 14

inspection + surveillance IECEX Certificates issued in 90+ Countries



Similar Approach Fits into H2 Product Certification Scheme
(via IECQ CFP claims verification scheme)

TECHNICAL
SPECIFICATION

ISO/TS

1987
]

t edition
2222222

gate
hnologies de I'hydragéne — Méthadolog

conditionnement et au

consommation

Tec
les émissions de gaz }‘] ll arrea_\)ume
transport de I'hydrogéne jusqu‘au point de

Hydrogen technologies —
Methodology for determining the
greenhouse gas emissions associated
with the production, conditioning and
transport of hydrogen to consumption

e pour
ala

terminer

prpd r:ﬁum au

ISO

QISO/TS 19870:2023 is based
on ISO 14067 for CFP and ISO
14040 and 14044 for LCA.

UBased on ISO 14067, IECQ
has launched a new service
under its approved process
(AP) scheme: the issuing of an
IECQ carbon footprint of
product claims verification.

PEODUCT ! i

DESIGN RESOURCES

E talin
: a recyene 4/ PRODUCT

il CARBON \ PRODUCTION
FOOTPRINT N

LIFECYCLE
ANALYSIS

) P

a-éii TRANSPORTATION

DISTRIBUTION
ADMINISTRATION

SSSSSSSSS

PACKAGING
USQGE

)

Carbon footprint of
product claims verification
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