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Publication: Towards a Hydrogen Economy in the UNECE Region

¢ Key elements of proposed classification nece

e International efforts
Towards a Hydrogen Economy

e Next steps towards certification in the UNECE Region
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Figure 2
Hydrogen deployment growing steadily: status as of January 2023

H, production H, end-use
0.8 MT total clean H2 production \} 20.000
of which 0.7 MT low-carbon H, FCEVs on the road (+30% YoY)
700 MW (+30% YoY) - 130 (+60% YoY)
electrolysis capacity installed 4 g . 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

Source: Hydrogen Council, 2023.



Figure 3

Global snapshot: more than 1,040 hydrogen projects announced in 2023
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Figure 5

Qutlook for global trade flows in hydrogen and derivative over long-distance (exceeding 1000km) by
2040, MT H2 equivalent

Suppliers Total: 95 Mtpa Offtakers

Marth America North America

Europe

China 30 Synthetic Kerosene

Rest of waorld Methanol China

Africa

Ammaonia (End Use) Rest of World
Latin America

HEI Steel Rest of Asla

Australia

Middle East Shipped H2 lapan, Korea

Source: Hedrogen Trade Flows. Hvdroeen Council. 2022.



Figure7

ISO/TC 197 Working Groups and Standards

WG Title ISO
WG Liguid hydrogen - Land vehicles fuel tanks 13985 revision
WG35  |Liguid hydrogen - Land vehicle fueling protocal 13984 revision
WG27  |Hydrogen fuel quality 14687 revision
WGE29  |Basic considerations for the safety of hydrogen systems TR15916 ravision
WGs Gaseous hydrogen land vehicle refuelling connection devices (up to and above 120 g's flow) 17268-1, -2 rav.
WG36  |Gaseous hydrogen land vehicle refuelling connection devices — Cryo-compressed HZ2 gas 17268-3
WGE19  |Gaseous hydrogen fueling station = Dispensers 19880-2
WGE21 Gaseous hydrogen fueling station - Compressors 19880-4
WGE22  |Gaseous hydrogen fueling station — Hoses 19880-5
WGE23  |Gaseous hydrogen fueling station — Fittings 19880-6
WG Gaseous hydrogen fueling station — O-rings 19880-7
WG28  |Gaseous hydrogen fueling station — Hydrogen quality control 19880-8
WG33  [Gaseous hydrogen fueling station — Sampling for fuel quality analysis 19880-9
WG18  |Gaseous hydrogen land vehicle fuel tanks and TPRDs 19881, 19882 rev.
WGE15 Cylinders and tubes for stationary storage 19884
WG24  |Gaseous hydrogen — Fuelling protocols for hydrogen-fuelled vehicles 19885-1, -2, -3
JWG30 |Gaseous hydrogen land vehicle fuel system components 19887
W34 Hydrogen generators using water electrolysis - Industrial, commercial, and residential applications 22734-1 revision
WG12 Aydrogen generators using waler electrolysis — Tesl protocols for perl'u:r_rrnlng electncily gnd services| [R22734-2

= To be moved to SC 1 as WG 2 (expect NWIP from Germany for TS) TR = TS

Source: Hydrogen Council.




Figure &

Examples of hydrogen supply chain considered in ISO/TS 19870
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Table 1
Examples of ranges in GHG emissions footprint of hydrogen production pathways

Production pathway CO2 footprint range

H2 production from PV electricity (LCA) 0.9-2.5 kg c02-2q/kg H2
H2 production from wind {LCA) 0.4-0.8 kg CO2-eq/kg H2
H2 production from coal gasification, without CCS 22-26 kg CO2-eq/kg H2

H2 production from coal gasification, with CCS | 2.6-6.3 kg CO2-eg/kg H2
(capture rate at 93%)

H2 production from natural gas (SMR) with CCS | 0.7 kg cO2-eq/kg H2
(capture rate at 93%) — considering direct
emissions

H2 production from natural gas (SMR) with CCS (capture | 1562 kg CUE'.@Q;’kE H2
rate at 93%) — including the upper and lower end of
global upstream and midstream emissions for
natural gas supply today




Figure 13
Hydrogen Product Climate Impact Triangle

Classification is NOT Certification, NOT Methodology

Certification

Classification
Driven by Public Policies

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.

Generic Grade or
Label to reflect
GHG footprint
range.

For stakeholder
information only.

Driven by Science & Technology
Methodology for GHG Footprint Quantification (ISO/TS 19870)

Source: Hydrogen Council.
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Thank you!
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