


Hydrogen:

How the smallest of elements

can solve a big problem

Vegard Frihammer the visionary leader
of Greenstat, turns the spotlight on
the fascinating area of hydrogen and
reveals how the smallest of elements
can solve a big problem

With a planet consisting of 71% water, the
advantages of using the sea for transportation
of goods and passengers are obvious. You can
transport larger volumes or number of people
than by land transport or planes, it makes even
the most remote port accessible, it connects
countries, cities and villages and it can also be
quite enjoyable and comfortable.
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But shipping is also a large emitter of green-
house gases, with just above 2% of global emis-
sions of CO,-equivalents, according to the United
Nations International Maritime Organization
(IMO). In order to reach the goals from the Paris
Agreement of reducing emissions by 40% in
2030 - compared to 1990-levels, the shipping
industry needs to be part of the solution.

And while a structural change has yet to
occur, things are already on the move. In
March 2018, IMO adopted an initial strategy
on the reduction of greenhouse gas emissions
from ships. By 2050, the goal is to reduce
emissions by 50% compared to 2008-levels
and at the same time pursue efforts to
eliminate emissions entirely.

The overwhelming majority of emissions from
shipping stems from the fuel, whether it is
heavy fuel oil, marine diesel oil, marine gas il
or liquified natural gas, albeit with different
amounts of emissions.

So, what is the alternative?

Greenstat strongly believes that hydrogen can
replace fossil fuels in the maritime industry.
While not a fuel, but an energy carrier, it can
be utilised together with a fuel cell converting
the hydrogen to electricity and a battery, to
provide propulsion. Hydrogen can be produced
in several ways. By splitting water, using
electricity, in a process called electrolysis you
get hydrogen and oxygen. If the source of
electricity is renewable, for example excess
hydropower in areas with a poor electricity



Is hydrogen an important solution?
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Several world-leading companies from the Nor-
wegian maritime cluster are currently working
towards a hydrogen express boat with over
200 passengers travelling the 95 nautical miles
between Trondheim and Kristiansund. Not only
are technical aspects close to implementation
but within the areas of safety and regulations,
there is development taking place. In May 2018,
the Norwegian joint venture Hyon received the
worlds first approval-in-principle from DNV GL
of module-based fuel cell solutions for use in
the maritime environment.

For another type of vessel, the car ferry, using
public tenders have been an important factor.
Already a success formula from the introduc-
tion of battery electric ferries, the Norwegian
public road administration recently handed
out the first contract to the ferry company
Norled for a hydrogen-powered car ferry in
December of 2018. By then, a consortium of
partners in Scotland had already financed a
sea ferry a few months earlier, making it a
race to become the world's first operating
hydrogen-ferry.

For the car ferry in Norway, a solution using
liquid hydrogen has been chosen, with the
hope of creating a bridge to larger vessels.
Supply vessels, cruise ships, and for that
matter large bulk ships, travel far greater
distances than an express boat or car ferry
and need much more fuel.

A supply vessel to the oil and gas industry
would need about six tonnes of hydrogen for
a standard three-day operation. In gaseous
form the hydrogen at 350 bar pressure would
need storage of about 250 m?3, compared to
only 85 m? in liquid form. This becomes even
more evident for cruise ships that might need
up to 30 tonnes of hydrogen a day if used for
propulsion.

With a move towards hydrogen vessels, what
is happening in the rest of the supply chain? It

seems clear that hydrogen must be transported
from the production site to end customers.
The Japanese company Kawasaki has for many
years now developed a hydrogen carrier, ca-
pable of transporting large amounts of liquid
hydrogen across continents from 2020 and
enabling a global market. More recently, the
Norwegian companies Equinor, Wilhelmsen,
Moss Maritime and DNV-GL have developed a
design for a bunkering vessel for ship-to-ship
refueling. For land-based distribution of
hydrogen, several container-solutions or
cryogenic tanks already exists.

It also seems that the largest producers of
hydrogen have an optimistic market outlook.
During December 2018 and January 2019,
major gas producers made public plans to
increase the global production capacity of
liquid hydrogen from 300 to 400 tonnes per
day. However, a key question remains: the
use of emission-free hydrogen. The amount
of hydrogen from renewable electricity must
increase and the current production facilities
must implement carbon capture and storage.

The challenge ahead is, therefore, to increase
the tempo even faster and take advantage of
economies of scale, both to reduce the price
of infrastructure and the production cost of
hydrogen itself. The climate puzzle is far from
done, but with hydrogen we are holding a key
piece that can Make Green Happen!
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