CASE STUDY
HOW VACUUM
MOORING ENABLES
SUBSTANTIAL
REDUCTIONS IN
EMISSIONS
Helsinki MoorMaster® system has led to
substantial reductions of greenhouse
gases and harmful NOx emissions, new
DNV GL tool shows

Summary
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MoorMaster® automated vacuum mooring has been
in operation at the Port of Helsinki in Finland since
2016. In 2021, three further systems will be installed
– one at Helsinki and two at connecting berths in
Port of Tallinn, Estonia. A new tool developed by
DNV GL Maritime Advisory estimates that these four
MoorMaster systems can reduce carbon emissions
by as much as 24,000 tonnes a year and harmful
nitrogen oxide emissions by some 300 tonnes.
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MoorMaster®
first introduced
in 2016 to
reduce NOx
pollution and
reduce carbon
footprint

Port of Helsinki and Port of Tallinn are
two of the busiest passenger ports
in the world, with annual passenger
numbers in excess of 10 million. A
substantial proportion of this traffic
consists of large Ro/Pax vessels of up
to 212 metres in length operating the
two-hour service between the two cities
multiple times a day.
The route is a crucial link between
the two countries for passengers and
freight. Since shipping is one of the
least carbon-intensive ways of moving
cargo per tonne-kilometre, this maritime
connection is an environmentally friendly
alternative to road or air freight.
However, the two ports and the three
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ferry lines that operate the service have
shown that they have higher ambitions.
Estonia has signed up for the European
Union’s target of reaching carbon
neutrality by 2050, while Finland has set
its sights even higher – targeting carbon
neutrality by 2035.
In line with Finland’s national objectives,
the Port of Helsinki is taking steps to
make its own port operations carbon
neutral by 2035. As a part of this
environmental focus, the port also
guides and helps its partners and
suppliers to reduce their own emissions.
One important step in these efforts
was the introduction of a MoorMaster
automated vacuum mooring system at
ferry berth LJ7 in 2016.

“ An auto-mooring system decreases the time taken for vessel mooring and release. The time saved
amounts to significant reductions in fuel consumption, improved local air quality and reduced
noise pollution”
Sari Nevanlinna, Vice President Passenger Services, Port of Helsinki.
Mooring using conventional ropes or
hawsers is faster for Ro/Pax vessels
than larger cargo vessels, but still
requires some seven minutes to moor
and five minutes to release. MoorMaster
replaces mooring lines with automated
vacuum pads that moor vessels in
around 30 seconds and releases in
15 seconds, thereby saving valuable
minutes and enabling faster vessel turnaround.

Saving time also benefits the
environment. Rapid mooring and release
increase the amount of time that a
ship can spend at sea. This, in turn,
makes it possible for ships to cruise
at slower speeds, which saves fuel
and reduces emissions. Emissions are
further reduced by the auto-mooring
system allowing ships’ main engines to
be shut down earlier when arriving at
port and started up closer to departure
than is the case with conventional

mooring. While this accounts for a
relatively small proportion of the total
reduction in emissions, this actually has
a disproportionate effect. Traditionally,
ships use bunker fuel which contains far
more nitrogen oxides, sulphur oxides,
and diesel particulates than diesel
used in passenger vehicles. Bunker fuel
emissions have been linked to several
forms of cancer, so any reduction of
emissions close to populated areas is
significant.
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New tool
from DNV GL
estimates
significant
reductions
in emissions
due to faster
mooring

“ We’re delighted to have worked with Cavotec on this study.
At DNV GL, we’re always looking for new ways to apply our
expertise to help the industry adopt more environmentally
friendly technology”
Christine Adal, Head of Section, Shipping Advisory at DNV GL
To help ports quantify the environmental
benefits of vacuum mooring, Cavotec
contracted DNV GL to develop a tool
to estimate potential fuel consumption
and emission reductions for Ro/Pax
vessels using vacuum mooring. The
tool is free and available to download at
cavotec.com/moormasterforropax.
Applied to the system installed at
Helsinki berth LJ7 in 2016, the tool
demonstrates dramatic benefits
shown in Table 1. In total, the single

MoorMaster system is estimated to
save up to 2,800 tonnes of fuel every
year, resulting in almost 8,000 tonnes
less CO2 released into the atmosphere.
At current prices, this reduction in fuel
consumption corresponds to a cost
saving of some USD 700,000. The
system also achieves reductions in
NOx of 16 tonnes a year at the Port
of Helsinki alone. For reference, this
substantial reduction in NOx emissions
is the equivalent of taking some 5,000
diesel cars off the streets of Helsinki.

TABLE 1 : ANNUAL REDUCTION OF FUEL CONSUMPTION AND EMISSIONS DUE TO
MOORMASTER SYSTEM AT HELSINKI LJ7
Vessel 1

Vessel 2
Total

… of which
in port

4

Fuel

GT

LNG

49k

MDO

36k

Propulsion
power, MW

Port calls
per day

Cruising
time, h

Fuel,
tonnes

CO2,
tonnes

NOx,
tonnes

SOx,
tonnes

PM,
tonnes

48,000

3

2.0

900

2,900

58

9.0

1.35

40,600

3
6

2.0

1,900
2,800

5,100

8,000

12
70
16

0.5

9.5
2.3

0.06
1.41
0.35
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MoorMaster®
systems at
neighbouring
berth and two
connecting
berths at Port
of Tallinn set
to multiply fuel
and emission
reductions

Building on the success at berth LJ7,
Helsinki chose to introduce automated
vacuum mooring at the neighbouring
berth (LJ8). From 2021 there are now
two MoorMaster systems in use at the
port. Additionally, all vessels using the
MoorMaster systems in Helsinki will
benefit from fast mooring at the other
end of the connection at the Port of
Tallinn, where two MoorMaster systems
enter operation in 2021. This enables
Ro/Pax vessels to sail between the ports

without putting out mooring lines at
either end of the route.
The new systems make further dramatic
reductions in emissions and fuel use. The
DNV GL tool estimates that together, the
four systems reduce fuel consumption
by up to 8,100 tonnes, corresponding
to some 24,200 tonnes of CO2 and 302
tonnes of NOx. At current fuel prices,
this fuel reduction amounts to savings of
some USD 2.4 million a year.

TABLE 2: ANNUAL REDUCTION OF FUEL CONSUMPTION AND EMISSIONS DUE TO
MOORMASTER SYSTEMS AT HELSINKI AND TALLINN STARTING 2021
Port of Helsinki – LJ 7

Port of Tallinn – B5

Port of Helsinki – LJ 8

Port of Tallinn – B12
Total

Port calls
per day

Fuel,
tonnes

CO2,
tonnes

NOx,
tonnes

SOx,
tonnes

6

2,800

8,000

70

10

6

2,800

3

1,300

3

1,300

18

8,100

In terms of emission reductions in port,
the MoorMaster systems will remove
more than 30 tonnes of NOx in each city
centre. The reduction in NOx emissions
is roughly equal to taking 10,000 diesel
cars off the road in each city. The
second MoorMaster system in Helsinki

8,000

4,100

4,100

24,200

70

10

81

81

1.4
1.4

13

1.9

44

6.6

13

302

PM,
tonnes

1.9

reduces NOx emissions as much as the
first one despite half the number of calls
per day. This is due to the type of fuel
used by the vessels. One of the vessels
using the original MoorMaster system
runs on LNG, therefore generating far
less NOx.

TABLE 3: ANNUAL REDUCTION OF EMISSIONS IMMEDIATELY IN BERTH AREA AT
PORTS OF HELSINKI AND TALLINN DUE TO MOORMASTER SYSTEMS STARTING 2021
Port of Helsinki – LJ 7
Port of Tallinn – B5

Port of Helsinki – LJ 8
Port of Tallinn – B12
Total

Port calls
per day

NOx,
tonnes

SOx,
tonnes

PM,
tonnes

6

16

2.3

0.35

6
3
3

18

16
17
17
64

2.3
2.6
2.6
9.8

0.35
0.39
0.39
1.48
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Significant
potential across
the world

Across the maritime industry, we see
a flurry of ambitious initiatives striving
for zero emissions with 2050 being a
common target date. However, in order
to counteract climate change, quick
action is needed in the short term as
well. This fast change is complicated in
the maritime industry by the long lifetime
of its main assets: ships.
As shown by the Helsinki/Tallinn
example, MoorMaster can be a powerful
tool in meeting environmental targets in
the context of continuing to use existing
infrastructure and assets. Furthermore,
MoorMaster has a range of other
benefits that support its business case.
Crucially, it drastically improves safety
for port- and vessel-side employees
by removing hazardous conventional
mooring activities and work close to
water.
As new zero-emission vessels enter
fleets, these benefits are likely to grow
further. We already see MoorMaster
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being used with some 60 electrical
vessels to provide safer charging
connection and to reduce energy
consumption. As the industry converges
on a new zero-emission fuel for longer
routes – e.g. ammonia or hydrogen – it
is likely to cost more than fossils fuels.
This means that the energy efficiency
enabled by automated mooring will
translate to even larger cost savings.
In short, automated vacuum mooring
has the potential to drastically reduce
emissions. In the Ro/Pax and Ro/Ro
segment, there are more than 55 routes
in the Nordics and Baltics alone where
MoorMaster could be introduced. Faster
mooring will also reduce emissions in
many other geographies and for many
other types of vessels. As the rate of
innovation in the industry accelerates,
we have no doubt that ports worldwide
will invest in more sustainable, safer, and
more efficient mooring.
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Every Minute Matters

Have Cavotec contact you!

To discuss your specific requirements for making your operations
safer, more efficient and more sustainable.
Visit www.cavotec.com/contact-us to get in touch with your local
Cavotec office.
Do you want to know more about MoorMaster?
Visit www.cavotec.com/moormaster.

MoorMaster is a registered trademark in the EU, USA, Canada, Brazil, India, New Zealand,
Australia and Norway, as well as an international WIPO registration.
Disclaimer: specifications are subject to change without notice.
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