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Clean ferry services by ForSea
Published in September 2019

The ferry link between Helsingborg and Helsingor is an essential regional transport service
that connects the region’s residents in two countries. About 4 million people live in the
Oresund region. The aim of the ferry connection is to make it a reliable, fast, comfortable and
secure connection.

ForSea's ferry connection between Denmark (Helsingdr) and Sweden (Helsingborg) is part of
the European road network (E47 / E4). Ferry services take place 7 days a week, 24 hours a
day with departures every 15 minutes during the day. On an annual basis, 7 million people
and 1.3 million cars and 453,000 trucks travel with these ferries. The traffic is operated by
four vessels, which together make 50,000 trips per year. Two of these vessels operate 24
hours a day and the other two for more frequent daytime.

The transport time across the strait is 20 minutes and the port time is 8-12 minutes. This gives
a total turnaround time of the vessels of 1 hour. The ferries maintain a speed of 10-11 knots
outside the port areas.

In addition to shipping's general environmental requirements regarding fuel, waste
management etc., the Port of Helsingborg has a specific agreement with ForSea that gives the
shipping company an incentive to have a catalyst on ferries with internal combustion engines.
The catalysts have been installed since 2006 and they minimize emissions of nitrogen oxides.
In the early 1990s, low-sulphur fuel was introduced for ferry traffic, which reduced sulphur
dioxide emissions. This also meant that the emission of particles could be reduced
significantly. In Helsingborg, there have been problems with environmental quality standards
that have been exceeded, which was the basis for the environmentally differentiated port fee.
At the same time, the more extensive passing maritime traffic has probably had a greater
impact on these emissions and problems with environmental quality standards. In Helsingors
harbour, there are no environmental requirements on the ferries, but the majority of the
harbour is owned by the shipping company itself.

In 2016/2017, two of the ferries were rebuilt for pure electric operation and officially put into
service on November 9, 2018. To make the ships working smoothly meant extensive tuning
and has taken time. When the first Tycho Brahe vessel went into operation on June 20, 2017
she was fully in operation in November 2018. When the project was launched, there were no
batteries, charging infrastructure with charging connections. Everything has evolved
gradually. The driving force has been the company's strategic conviction that electric power is
the future solution for this type of short-distance sea traffic.
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Figure 1. Aurora in the Sound between Denmark and Sweden

Discussions on electric power supply with batteries started in 2014. The aim of these
discussions was a ferry connection with zero emission vessels. Finally, the work came to
include two vessels with pure electric power. According to the shipping company, the
discussion of an intended fixed link between Helsingborg and Helsingdr did not force them to
the investment. Nor has competition with the bridge between Malmd and Copenhagen
(Dragor) affected the shipping company's investment plans.

Since the vessels with electricity supply from the battery were put into operation, the
emissions of CO2 have decreased significantly in traffic across the strait. In the first quarter of
2019, emissions were reduced by 50%. For total traffic, the goal is to reduce emissions by
65%. The reason for this great potential is that the two electrically powered vessels are the
ones operating around the clock.
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Figure 2. Battery pack on board with extensive control technology for optimized use

The operating economy is better with the electrically driven vessels compared to the ferries
with conventional propulsion with internal combustion engines. However, a total investment
of SEK 300 million should be added to this. Although the company has received support of
SEK 120 million from the "INEA - Executive Agency for Innovation and Networking", the
investment is still large and surrounded by a number of unknown factors. Various large-scale
uncertainties for the investment included different scenarios in the 20-year perspective
regarding:

- Long term development of oil prices

- Long term development of electricity prices

- The development of batteries

The ferries equipped with batteries were initially built in 1991 and 1992 and optimized for
traffic with diesel electric propulsion. They were rebuilt over seven weeks to then undergo a
comprehensive test program that was partially done in the running business.

The company's own life cycle analysis show that, from an environmental perspective, an
electrified ferry connection is a significantly better alternative when crossing the Sound, than
the fixed bridge connection between Copenhagen and Malm@. This analysis was based on a
comparison of a transport from Helsinborg to Copenhagen via Helsing6r with current ferries
with battery and diesel or by road via the bridge. To date, customers have not been
particularly motivated to achieve the significantly lower emissions that the business has today.
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Figure 3. Robot for quick and automatic electric charging

The shipping company believes that it is always possible to improve energy efficiency and
continuously runs a systematic energy saving program with an energy saving group that
works year-round to find opportunities for improvement. In 2018, ForSea succeeded in
reducing energy use by 7,260,000 kWh, and another 800,000 kWh has been identified for
2019. Of the total amount of energy use, approximately 35,000,000 are kWh from renewable
primary energy, including green electricity. In order for the energy savings to become a
natural part of the crew, “Eco Driving” is stimulated by the system Blueflow being installed
in all vessels, which provides continuous real-time feedback on how energy efficient the ship
is moving. This measure is expected to reduce consumption by 2-3%. The system includes
total energy use but differs in progress and other energy use. In order to proceed with the
electrification of remaining vessels, an incentive model with lower fees is required to make
this investment on strict commercial terms. The switching costs are large as there are no
standard rules for vessels with battery operation. These must be developed on their own to
meet all requirements set by the IMO. A limiting factor for continued electrification is the
length of the traffic agreement for ferry traffic, which runs until 2029. Delivery time for new
vessels is four years, which means that the remaining time for repayment will only be about
six years if the order is placed immediately. This gives a too short payback time for such a
large investment. Furthermore, new shipping charges have been introduced in Sweden based
on CSI. With the new fairway fee principles, the shipping line's fees have increased from SEK
17 to 31 million per year. This is despite the fact that the shipping company never has had a
"cleaner" business. However, it should be pointed out that if the shipping company had not
introduced the battery operation on 2 vessels, the cost increase would have been another 2
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million greater. All in all, continued investments in electric power are difficult to justify under
these conditions. At the same time, the company's aim is to be completely emission-free.

Future goals for the shipping company are:

2024

The business will soon have reached the targets of reduced emissions by -70% (baseline
2017)

2030

Two remaining vessels from 1987 and 1997 have been converted to emission-free vessels
(TT) or replaced by new emission-free vessels. However, the incentives for investment must
be strengthened in the form of reduced port fees and fairway fees.

2045
The business has zero net emissions of greenhouse gases
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