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USE OF EXISTING NATURAL GAS
PIPELINES FOR THE
TRANSPORTATION OF HYDROGEN

»» Repurposing of natural gas pipelines for hydrogen
transportation has been seen as a cost-effective
and rapid solution for the demand for hydrogen
infrastructure

»» Estimated cost for a repurposed pipeline is 0.2-0.6
M€/km and for a new-built pipeline 1.4-3.4 M€/km?

»» Some actors suggest blending hydrogen with
natural gas instead of transporting pure hydrogen

ens, J., Wang, A., van der Leun, K., Peters, D., Buseman, M., 2021. Extending the European hydrogen backbone. Utrecht, the Netherlands
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EXPERIENCES FROM OTHER COUNTRIES
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» Several experiments have been conducted on the
blending up to 20 vol-% of hydrogen to natural gas and
injecting the mixture to existing pipeline

»» No severe issues have been reported

» Some projects have successfully repurposed a natural
gas pipeline to 100% hydrogen but there is a very limited
number of examples
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»» Gasunie converted a 40 bar and 12 km natural gas pipeline to
hydrogen in 2018 in the Netherlands and the pipeline has been
operating since then
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» There are ambitious plans for building of hydrogen End of commissioning

p | pe | Ines https://energy .ec.europa.eu/consultations/consultation-list-candidate-projects-
common-interest-all-2infrastructure-categories_en
https://ec.europa.eu/eusurvey/runner/Consultation_PClcandidates_hydrogen



=== CHALLENGES IN THE USE OF EXI
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More information: Lehner, M., Tichler, R., Steinmdiller, H., Koppe, M., 2014. Power-to-Gas: Technology and Business Models. Springer, Austria. https://doi.org/10.1007/978-3-319-03995-4
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CURRENT NATURAL GAS USERS IN FINLAND

»» Natural gas is currently mainly used in
energy production and as a raw material in

industry in Finland Natural gas 22,5 Twh
Biogas 0.8 TWh

Chemical industry

Food industry

¥ Forestindustry

e ¥Metal industry
ndustry
Glass and ceramics industry
ther industry

»» Both converting existing pipeline to
hydrogen and blending of hydrogen with

Gas consumption Energy production CHP
methane affect the current users 0.6TWh. District heating
» Need to modify processes and equipment Heating and cooking Electricity

0.1 TWh
» Need for deblending - S Semices
Greenhouses

»» Benefit for users that currently produce

hydrogen from methane Natural gas consumption in Finland in 2021. In 2023, the consumption was only 11.9 TWh.
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FINNISH RESOURCES

»» In Finland, hydrogen production (renewable energy resources)
and existing natural gas grid may have a geographical mismatch

»» Current natural gas grid can be used for the transportation of
renewable gases (e-methane, biomethane)

»» Most of the biomethane production potential is not located near the
pipeline

»» Some e-methane plants are planned to be built near the pipeline

Biomathane
M <800 GUWha

MY 50-800 GWha
P s00-1100 Guha

>1100 GWWha

E-mathane
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E 800 G ha

Gas pipeline




HYDROGEN PIPELINE PLANS

»» Utilization of the Finnish renewable energy resources,

possibility to act as hydrogen exporter as well as serving of

iIndustries that are interested in hydrogen requires building
of new hydrogen pipelines

»» There are several development projects ongoing
»» Nordic Hydrogen Route

»» Nordic-Baltic Hydrogen Corridor
»» Baltic Sea Hydrogen Collector
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Gasgrid (2023). Gasgridin vetyhankkeet Suomessa ja Etela-Karjalassa
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ANALYSIS ON THE USE OF EXISTING INFRA

»» Transporting hydrogen in a
repurposed natural gas pipeline can
decrease the transportation costs

»» Converting hydrogen to methane
for transportation is not reasonable

»» In some cases, electricity
transmission can be an interesting
option

Hydrogen cost [€/kg]

©
o

o
o

.
ol

A
o

0.5

-1.5

m CAPEX

m Fixed OPEX o
Electricity
Water

m Heat

= Oxygen

m Solid carbon

® Cost

1

'em

Case 4:
New H,
pipeline

Case 1: Case 2: Case 3:
Mill-site Repurposed Use of NG
electrolysis NG pipeline pipeline

Case 5:
H2
shipping

220

"¥180

H
~
o

[o2]
o

N
o

Energy consumption [KWh/kg
|_\
o
o

R
o

m Heat recovery
TDM
® Methanation
Carbon capture for methanation
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Production costs (a) and energy consumption (b) of hydrogen in different supply routes

Source: https://doi.org/10.1016/j.spc.2023.11.021
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CONCLUSIONS

» The use of existing pipelines is
possible but there are challenges

» EXisting infrastructure may play a
notable role in the transportation of
hydrogen in Europe, but possibilities
are limited in Finland

» Limited coverage

» Unfavourable location

» EXxisting infra can serve in the
transportation of other renewable
gases (e-methane, biomethane) but
the volumes are rather limited

» For a large-scale the hydrogen
transportation, new pipelines are
needed
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