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This Presentation

� Introduction
� NATURALHY-approach/overview
� Preliminary results:

� WP Safety
� WP Pipeline mater ial durability
� WP End Use
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Hydrogen as an Energy Carr ier

� Many ways of sustainable production
� Low emissions when combusted
� Can be transferred to electr icity with high efficiency 

and v.v.

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

� Hydrogen offers an oppor tunity 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 access is 
permanently compatible with the relevant technical 

rules and safety standards…. ”

DIRECTIVE 2003/55/EC
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NATURALHY Objectives

� To define the conditionsunder which hydrogen
can beadded to natural gas in the existing
system with acceptable consequences

� To develop membranes for hydrogen separation
� To map out the socio-economic and 

environmental consequences of the 
NATURALHY-approach
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Impact of Adding H2 to Natural Gas

� Pipeline mater ial proper ties 
� Integr ity management for  pipelines 
� Risk (probability of failure x effect) 
� Gas quality management 
� The required regulations, codes &  standards
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NATURALHY Character istics

� 39 European par tners
� Integrated Project within EC’s FP6
� Duration 1st May 2004 – 31st October  2009
� Project budget 17.3 M� , EC-grant 11 M �
� Recognised as IPHE-project
� Advisory Committee of stakeholders
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NATURALHY Par tners

FInstitut Français du Pétrole

UKUniversity of OxfordTR

UKNational Gr id Gas plcUKThe Health and Safety Executive

DPLANET-Planungsgruppe Energie und Technik GbRBEUROGAS – GERG (European Gas Research Group)

DKNaturgas Midt-NordUKGeneral Electr ic PI I  L td

FTotal  S.AFGDF SUEZ

PSQS PortugalDTechnische Universität Ber lin

NOSTATOIL ASAELEXERGIA

NLShell Hydrogen B.VNLEnergy Research Centre of the Nether lands

DKSAVIKO Consultants ApSDKDanish Gas Technology Centre

FEcole d’ ingénieur  de MetzELHellenic Gas transmission System Operator  

UKX/ Open Company L imitedDDBI Gas- und Umwelttechnik

NONorwegian University of Science and TechnologyICentro Sviluppo Mater iali Spa 

ELNational Technical University of AthensBEuropean Ass. for  Promotion Cogeneration 

NLNeder lands Standaardisatie Instituut (NEN)UKComputational Mechanics International 

NLNether lands Organisation for  Applied Scient. ResearchFComp. d’Etudes des Technologies de l’ Hydrogè

TRFCommissar iat àl’énergieatomique 

UKLoughborough UniversityUKBP Gas Marketing L imited (BP)

UKLeeds UniversitySEHögskolan | Borås 

PInstituto de Soldadura e QualidadeNLN.V. Nederlandse Gasunie

Istanbul Gas Distr ibution Co. Inc TR                    

Türkiye Bilimsel ve Teknik Arastirma Kurumu                       TR
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NATURALHY Work Packages

Socio-econ. +LCA    N. Mor timer                                  Loughborough University
Safety G. Hankinson/B. Lowesmith Loughborough University
Durability I . Alliat                                          GDF SUEZ
Integr ity G.Müller -Syr ing DBI-GUT
End Use C. Komodromos                           University of  Oxford
Dec. Support Tool    P. Bartlam                                 ISQ
Dissemination G. Vlondakis                                 Exergia
Coordination O. Flor isson       N.V. Neder landse Gasunie

Advisor D. Pinchbeck GERG
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Preliminary Results WP Safety (1)

50:5080:20

Explosions in Buildings
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Preliminary Results WP Safety (2)

80:20 50:50

Explosions in Industr ial Situation
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Preliminary ConclusionsWP Safety

� Adding 20-30% hydrogen will not makea 
major  difference to consequences (firesand 
explosions) of accidental releases

� Higher concentrationsmay result in higher
explosion hazard and increased r isk of DDT

� Someeffect on failure frequency and ignition
probability expected
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The work in WP Integr ity

� Transmission lines: embr ittlement and its 
impact on acceptability of defects

� Distr ibution network: permeation and ageing 
of polymers

� Inspection needs associated with cor rosion 
defects, sharp and weld defects

� Repair  methods
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Preliminary Results WP Durability

� X52 Steel high pressure pipelines: Injection
up to 50% vol. H2 is technical feasible

� Mechanical proper tiesof X70 are more 
effected by H2 than thoseof X52
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Impact of H2 on End Use
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Impact H2 on Per formance End User  
Appliances

� 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 Flor isson 
Coordinator NATURALHY project

naturalhy@gasunie.nl
www.naturalhy.net


