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natural gas network for hydrogen delivery
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Main objective:

To define the conditions under which hydrogen can be
added to natural gas in the existing system with

egrated Proj e Europea mission’s Sixt
“ ‘;, for research technologlcal development and demonstration (RTD)



Collaborations with other projects and organisations
Including the US DOE

dFinancially supported by the European Commission
within the 6! Framework Program

JRecognised by the IPHE
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1 Management of gas quality

_! System design (compressors, ..)
_1 Gaseous and energy losses
_1 Energy capacity
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= Shell Hydrogen
* CEA

= National Grid

» UK HSE
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So Risk may increase due to:

= Increased consequences — for example: more severe
explosion hazarc

= Increased probability — failure more likely or
ignition more likely
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Ignition probability
_1Consequence model development and validation

_IRisk Assessment of sections of pipeline network
with hydrogen/natural gas
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Large Scale

e (as build-up and explosions in domestic type room
and in industrial enclosure

* Vapour Cloud Explosions in congested regions

. ngh pressure Jet flres and plpellne fires
Bz - e oo >



= (as release upwards and upward crossflow
ventilation as this i1s most likely to promote
layering

= Varying gas composition: CH4 and 10, 20 and
50% H2 in CH4
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Figure 9.10: DOMESTO09 Gas Layer Formation within Enclosure
(times from onset of gas release)
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Figure 9.11: DOMESTO09 Gas Layer Dispersal within Enclosure
(times from termination of gas release)
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Increased buoyancy induced ventilation which helps
lower the concentrations produced

= No evidence of separation of hydrogen from the gas
mixture during gas accumulation



Preparing for the Hydr n omy by Using
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propagation ?

» Polymers for Distribution Network: H2 permeation
In PE pipes ? HZ2 ageing effect on PE pipes ? Are
domestic gas meters reliable, leak with H2 ?

» Materials for Inner grid: H2 Ageing effect on
materials for inner grid ?
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_IThe crucial point is to determlne the mechanical
fatigue behaviour of these existing NG pipes

1Others ; burst resistance, fast crack propagation,
permeability, adhesion of internal coatings, ...
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_IThe crucial point is to determine the permeability
to H2 (safety, metering) and the ageing behaviour
of these existing NG pipes

_1Others ; mechanical strength, microstructure
changes, ...
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Calculated leakages

Amount CH (cms)

(due to permeation of gases):

Pipe of PE at 4 bar
Mixture 80% NG + 20% H2 : |

- Hz’ 61°C, 21 bar

—c— CH4, 80°C, 21.6 bar 1.

= 2,3 liter / km / day of H2 -4
= 1,1 liter / km / day of NG

100% NG => 1,4 liter/km/day
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_IPermeability of PE and PVC pipes
_1Ageing effect of H2 on PE materials

_IReliability of domestic gas meters
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/sabelle.alliat@gazdefrance.com
Onno Florisson (N.V. Nederlandse Gasunie)

WWW.naturalhy.net
Naturalhy@gasunie.nl
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