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1 MW electrolysis solution For
a Power to Gas application Beyond producing hydrogen, Jupiter 1000 also recycles CO2 by converting it into
synthetic gas. The CO2 produced by the boiler at Asco Industrie, a steelmaking

plant located nearby, is captured and piped to the Jupiter 1000 site. The CO2 is
recycled with hydrogen in a methanation unit. According to the companies
invalved in the demonstration, the syngas produced can be used instead of fossil
fuel gas and employed freely across all transport and distribution networks.
Hydrogen methanation facilities as part of the Jupiter 1000 demonstration are due
to be commissioned in June 2022.
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ADBEEB - ERRZITS205 I M FESNTSHD. Tree Energy Solutions

(TES) ISR ZFrUF LT HKFEHAZ5TE.

(BaEIRE)
An easier way to move hydrogen around is to convert it into ammonia, which
easily liquefies at -33°C. The compound, made up of nitrogen and
hydrogen, acts as a carrier for the latter. Ammonia can be burned for power or
used to make fertilizers, or converted back into hvdrogen fuel. The same tanks
and pipes used to handle LNG can work on ammonia, and the costs of tweaking

an existing terminal would be just 15% of what’s needed to build a completely

new facility, Buex said.

That approach, however, brings a new set of problems. A terminal’s crvogenic
pumps would need to be replaced to handle ammonia and, if customers want
hvdrogen instead, operators have to install crackers to break the

compound down. The conversion between the two compounds is also
extremelyv energv intensive, meaning companies have to find vast amounts of

clean power to ensure the process is zero-emission.

That’s why most of the planned LNG terminals in Germany are proposing a
third option in the interim: importing a fuel known as synthetic LNG. To make
it, hydrogen is combined with carbon dioxide — either captured from factory
smokestacks or created as bio-waste decomposes — to form methane, giving it
an identical chemical composition to natural gas.

The man-made methane can be easilyv transported and used in existing
networks, or turned back into green hvdrogen and used to decarbonize sectors
such as steel production and transport. That process will produce CO2, which

can be captured and shipped back to the source, where it can again be fused

with hydrogen to produce more synthetic LNG, creating a closed loop that

doesn’t release carbon into the air.

TES, which is developing a 2.5 billion-euro ($2.6 billion) clean energy hub in
the town of Wilhelmshaven along Germany’s North Sea coast, says the
terminal will start receiving shipments of conventional LNG from late 2025 and

that it can, at no extra cost, move on to processing zero-emission synthetic
methane from 2027. By 2045, the company plans to import enough green gas to
produce more than 5 million tons of hvdrogen, the equivalent of about 10% of
Germany’s total annual primary energy demand.

tHFT : Bloomberg Newsd&D&ERI R —TVERK
https://financialpost.com/pmn/business-pmn/how-germanys-
Ing-terminals-will-morph-into-green-hydrogen-hubs
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[Z3%&]Global Hydrogen Trade to Meet the 1.5°C Climate Goal,
PART2 Technology Review of Hydrogen Carriers, IRENA 2022

@ SRXAI> X9 )—). IH.)—)l. DMEICDWTlE. KZEEDHUEZDCO2HEH =R
AL T B, NIZA T BRRAIUNCDVTIE ENEFCAHIAI BRI DOV THEIREE T B,

Oxygenated products

Although oxygenated products like methanol,
ethanol and DME could also be used, a common
disadvantage these have is that once the hydrogen
is extracted from the carrier, there is carbon left
that will be released as CO2. This means that either
carbon capture and storage (CCS) is needed at the
importing terminal or the carbon has to be
originally sourced from the atmosphere (either
biogenic or via direct air capture) to avoid
increasing net CO2 emissions.

Methane

Another option is methane, but this presents the
same challenges as the compounds above.
Additionally, any methane leakage that takes place
during transfer or slip from the engine would
increase greenhouse gas (GHG) emissions for the
pathway.

FIGURE 0.1. Most cost-effective hydrogen transport pathway in 2050 as a function of
project size and transport distance

Transport distance (thousand km)

—y

Project size (MtH./yr)
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Repurposed Pipelines

Solid lines are the base case. Pipelines
are attractive for short distances,
<— liquid hydrogen has a niche role and
ammonia shipping is the most
attractive for most combinations

Liquid hydrogen

Dotted lines are for regions that have

an existing network that can be

---------------------------- s ey < repurposed to hydrogen, expanding
significantly the area where pipelines
are attractive

Dashed lines represent a case where

innovation is slower and all the costs
are higher. In this instance, LOHC can

Ammonia ships be attractive for smaller projects
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