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| ntroduction

NATURALHY -approach/overview
Preliminary results:

WP Safety

WP Pipeline material durability
WP End Use
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Many ways of sustainable production
L ow emissions when combusted

Can betransferred to eectricity with high efficiency
and v.v.

A by-product in chemical processes
Produced from coal gasification (with CCS)

Hydrogen offers an opportunity for the greening or
de-carbonising of natural gas
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“ ... taking into account the necessary quality
requirements, biogas and gas from biomass or other
types of gas are granted non-discriminatory access
to the gas-system, provided such accessis
permanently compatible with the relevant technical
rules and safety standards....”
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To define the conditions under which hydrogen
can be added to natural gasin the existing
system with acceptable consequences

To develop membranesfor hydrogen separation

To map out the socio-economic and
environmental consequences of the
NATURALHY -approach
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Pipeline material properties

| ntegrity management for pipelines

Risk (probability of failure x effect)

Gas guality management

Thereguired regulations, codes & standards



39 European partners
Integrated Project within EC’s FP6

Duration 1st May 2004 — 31st October 2009
Project budget 17/.3M , EC-grant 11 M
Recognised as | PHE-proj ect

Advisory Committee of stakeholders
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Institut Francais du Pétrol
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N.V. Nederlandse Gasunie NL I nstituto de Soldadura e Qualidade P
Hogskolan | Boras SE L eeds University UK
BP Gas Marketing Limited (BP) UK Loughborough University UK
Commissariat al’ énergie atomique

Comp. d’ Etudes des Technologiesdel’ Hydroge F Netherlands Organisation for Applied Scient. Research NL
Computational M echanics I nternational UK Nederlands Standaar disatie I nstituut (NEN) NL
European Ass. for Promotion Cogener ation B National Technical University of Athens EL
Centro Sviluppo Materiali Spa I Norwegian University of Science and Technology NO
DBI Gas- und Umwelttechnik D X/ Open Company Limited UK
Hellenic Gastransmission System Operator EL Ecoled’ingénieur de M etz F
Danish Gas Technology Centre DK SAVIKO Consultants ApS DK
Energy Research Centre of the Netherlands NL Shell Hydrogen B.V NL
EXERGIA EL STATOIL ASA NO
Technische Universitét Berlin D SQS Portugal P
GDF SUEZ F Total SA

General ElectricPII Ltd UK Naturgas Midt-Nord DK
EUROGAS — GERG (European Gas Research Group) B PLANET-Planungsgruppe Energie und Technik GbR D
The Health and Safety Executive UK National Grid Gasplc UK
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Adding 20-30% hydrogen will not make a

maj
exp
Hig
exp

or differenceto consequences (fires and
osions) of accidental releases

ner concentrations may result in higher

osion hazard and increased risk of DDT

Some effect on failure frequency and ignition
probability expected
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Transmission lines: embrittlement and its
Impact on acceptability of defects

Distribution network: permeation and ageing
of polymers

| nspection needs associated with corrosion
defects, sharp and weld defects

Repair methods
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X52 Stedl high pressure pipelines: I njection
up to 50% vol. H2 istechnical feasible

M echanical propertiesof X70 aremore
effected by H2 than those of X52
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Maximum H2% for the domestic market is determined
by the safe operation of properly adjusted conventional
domestic appliances as well as by the local conditions
of natural gas quality

For properly adjusted appliances and favourable
conditions of natural gas quality, conventional domestic
appliances can accommodate up to 20% H2

For poorly adjusted appliances and/or unfavourable
conditions of natural gas quality, no hydrogen
admixture is allowed

stationary gas engines and gas turbines need
readjustment and/or modification

Feedstock processing and industrial combustion
applications require consideration from case to case
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Thank you for your attention

Any questions?

Onno Florisson

Coordinator NATURALHY project
naturalhy@gasunie.nl
www.naturalhy.net
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