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Prototype for hydrogen - one step closer

Havyard is taking the next step towards a hydrogen system pilot for large ships. The
company is entering the approval phase and has signed agreements with suppliers of
hydrogen tanks and fuel cells.

If large vessels are to sail zero emission at high speed over long distances, battery solutions does not
contain enough energy. Fuel cells running on hydrogen is a solution to this, and the Havyard Group,
with Havyard Design & Solutions and Norwegian Electric Systems, is now conducting pioneering work
on the development of a system that will become the biggest of its kind for ships.

The first phase of the Havyard Group’s ground-breaking work is completed, and the company is how
entering into the approval stage for the hydrogen system together with Linde Engineering as tank
supplier and PowerCell Sweden AB as supplier of fuel cells.

The project manager for the Havyard Group’s FreeCO2ast project, Kristian Osnes, says Linde is a
significant player in the market for designing and manufacturing equipment for cryogenic gases.

- We believe they are the right partner for finding solutions that will ensure safe storage and
control barriers for cryogenic hydrogen on board ships. The regulations for these solutions
have not yet been developed, and we are pleased to have Linde on-board when entering the
approval process, which we expect to be very challenging.

The Havyard Group has chosen PowerCell to deliver fuel cells.
- PowerCell's core technology for fuel cells is well documented through their cooperation with
Bosch for the car industry, and we are looking forward to working with them to create the right
solutions for the maritime sector.

Kristian Osnes says that fuel cells have similarities with the battery technology that NES has already
worked with in a number of ferry projects, he therefore thinks the cooperation will provide high quality
maritime solutions, as they take the zero-emissions goal one step further — from battery to hydrogen.

A comprehensive solution that works

The agreement entails that the Havyard companies, together with PowerCell and Linde, will design a
hydrogen solution and take the first step towards certification. This solution will be offered to Havila
Kystruten for retrofitting.

- This encourages us to have a comprehensive solution in mind from the start. We will deliver a
system that is safe, that takes up little space, that is easy to retrofit and, of course, that does
the job.

The development of the hydrogen system is part of a PilotE project in which the Havyard companies
and the research institutions Sintef and Prototech are working together.

NO 980 832 708 MVA



Havyard Group ASA

Holmefjordvegen 1 6090 Fosnavdg Norway
Tel. +47 70084550 Havyard.Group@havyard.com

www.havyard.com

Change our industry HAVYARD

Zero emissions also over long distances

The head of research and development at Havyard Group, Kristian Voksgy Steinsvik, says PilotE is
very useful when it comes to simplifying the application process in relation to the range of Norwegian
research and development funding instruments, and not least in terms of the support, which lessens
the risk inherent in spearheading the development.
- With PilotE on the team, you can dare to be a first mover at the same time as having a broad
focus on developing tools and methods that will benefit both us and the industry, regardless of
the type of technical solution we land on.

Havyard Design and Solutions has sound experience of simulation tools and virtual prototyping of
ships. This combined with Norwegian Electric Systems’ expertise in green technology and integration
will ensure optimal interaction with the other power systems on the ship.
The interaction will provide us with experience to deliver complete hydrogen solutions for
several types of ships. The system we are developing is designed in modules and can be
installed both in newbuilds and retrofitted in existing ships. In this way, we will contribute to
development of large-scale vessels that can sail emission free over long distances, or
significant emission cuts from vessels that use hybrid propulsion systems.

One photo attached for free use.
Caption: lllustration of the ship’s propulsion systems with integrated LH2 tank and fuel cells.
Photo: Havyard

Facts PILOT-E
PILOT-E is a financing initiative for Norwegian business and industry, established by the Research
Council of Norway, Innovation Norway and Enova.

The aim of the system is to more quickly develop products and services in environmentally friendly
energy technology and use them to contribute to emission reductions both in Norway and
internationally.

PILOT-E will follow up the business actors throughout the technological development cycle — from
idea to market.

Facts about Havyard Group
Havyard Group ASA is a maritime technology company that delivers products and services in the
areas of seafood, energy and transport.

Havyard Group ASA is listed on Oslo Bars, with the ticker HYARD. Its head office is in Fosnavag, and
the Group has 578 employees. It currently has orders on its books worth NOK 4,641 million.

The Group is divided into four business areas:
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¢ Shipbuilding Technology, based in Leirvik in Sogn with branches in Fosnavag and Turkey, has
397 employees.

e Ship Design & Solutions, based in Fosnavag with branches in Poland, Rijeka and Shanghai,
has 79 employees.

e Power & Control, based in Bergen with branches in Alesund and Egersund, has 55
employees.

e Norwegian Greentech AS, based in Fosnavag, has 13 employees.

Facts about Havila Kystruten AS

In March this year, the Ministry of Transport and Communications awarded Havila Kystruten AS the
tender for four vessels that will operate between Bergen and Kirkenes. The vessels are scheduled to
start sailing in January 2021, and the contracts have a fixed duration of ten years. Havila Kystruten AS
is a wholly-owned subsidiary of Havila Holding AS

For further information, please contact:

Name: Kristian Osnes, Product Development Manager, Havyard Group ASA
Mobile: +47 996 29 165
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