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The world’s first combined automated 
mooring and shore power system for 
a battery powered passenger ferry, 
currently being installed at two ferry berths 
in Norway, seems set to promise new 
standards in automation, sustainabilty and 
efficiency for the the ports and terminal 
sector and beyond.  

A unique challenge
Norway’s Ministry of Transport and 
Communications launched a tender 
for the development of environmentally 
friendly ferry concepts to serve the 5.7km 
Lavik – Oppedal route in the south of the 
country in 2011 in order to replace the 
diesel powered vessel currently used.

The competition attracted a number of 
specialists in the maritime sector, including 
naval architects and ship propulsion 
engineers. The main issue facing the 
specialists was the power grid capacity at 
berth, and sufficiently charging a battery 
powered ferry (the first of its kind) during 
the short periods the ferry was due to be 
in port (ten minutes). 

Prospect ive bidders also had to 
evaluate other factors including the 
electrical load required by the ferry, the 
availability of power from the grid at the 
berth and the design of the berth. Another 
key challenge was the extent to which the 
tide, waves, current, other vessels and 
loading would affect the horizontal and 
vertical movement of the vessel along 
the berth. The solution also had to meet 
stringent requirements on noise pollution. 

The winning vessel was the ground 
breaking ZeroCat battery powered 
ferry, built by the Fjellstrand Shipyard in 
Norway, and developed in conjunction 
with Norled and Siemens. The 80m-long 
catamaran will have capacity for around 
120 cars and 360 passengers, and it is 

anticipated to make 17 crossings of the 
Sognefjord (the third longest fjord in the 
world) daily. It is designed to produce zero 
emissions and meet strict noise pollution 
limits. If successful, the technology has 
the potential to be adopted by around 
50 similar ferry routes in Norway and 
elsewhere. Such a unique ferry would 
need a unique system to moor it and 
ensure its batteries remained sufficiently 
charged throughout the day. 

A unique solution
Engineering group Cavotec proposed an 
entirely new system that combined two of 
its existing innovations: MoorMaster, used 
for automated mooring, and an automated 
Al ternat ive Mar i t ime Power (AMP) 
connection incorporating the group’s 
Automatic Plug-in System (APS). 

APS automates the connection and 
disconnection of a variety of mobile 
equipment, such as mobile harbour 
cranes, and in this case, a battery 
powered ferry,  thereby expanding 
the potential use of mobile electrical 
equipment. The system also delivers cost 
savings and improved safety standards. 

MoorMaster, and the group’s shore 
power connection technologies, are 
in use separately in a large number 
of applications, but have never been 
combined into a single system. A system 
that incorporates mooring and shore 
power connection with this degree of 
automation is entirely unique.

The MoorMaster units have been 
specially adapted to signal to the AMP unit 
when the ship is secure, before sensors 
guide the AMP connector to a hatch in 
the side of the vessel. The system then 
automatically connects power cables to 
the ferry's battery unit and starts charging.

By using MoorMaster, the ferry’s 

propeller system can be switched off 
for nine minutes during each 10-minute 
boarding process, giving sufficient time 
to connect to the Cavotec AMP system 
to charge the on-board batteries for the 
next crossing. With around 6,000 port 
calls made annually on the Lavik-Oppedal 
route, the air quality improvement and 
fuel cost savings compared to using 
conventional mooring and power systems 
are considerable. The system is made up 
of two customised APS towers and two 
customised MoorMaster MM400 units, 
one in each of the two terminals, which 
will make 34 daily moorings.

The APS towers are 9.5m high and are 
positioned on 2sqm platforms. They are 
also fitted with a roof that prevents snow 
and ice from collecting on the fixed arm 
and plug block needed to extend the 
shore power connection unit to the ferry. 
Although located in southern Norway, the 
area is prone to heavy snow and severe 
cold in the winter months. The towers 
house winches are used to move shore 
power cables, junction boxes, control 
panels, counterweights and guides, fixed 
cable guides, a service ladder and the 
plug blog up and down. 

At the t ime of  wr i t ing, the two 
MoorMaster units were due to be 
delivered during the second week of 
December, 2014, along with the second 
APS tower. Preliminary testing of the 
system was scheduled in late 2014 for the 
system to be fully operational by February, 
2015. 

Secure in seconds
MoorMas te r  i s  a  vacuum-based 
automated mooring technology that 
eliminates the need for conventional 
mooring lines. Remote controlled vacuum 
pads recessed in, or mounted on the 
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PROOFquayside or pontoons, moor and release 
vessels in seconds. MoorMaster moors 
ships in a matter of seconds, compared to 
up to an hour with conventional mooring 
techniques. Removing mooring lines from 
the mooring process altogether makes 
mooring safer and quicker. One person 
operates the system, via a hand-held radio 
remote control unit, either on shore or on 
board ship.

S ince i ts  in t roduct ion in  1998, 
MoorMaster has performed around 
100,000 mooring operations at passenger 
ferry, bulk and container handling, Ro-Ro 
and lock applications all around the world. 
Cavotec has also been commissioned 
to work on projects to develop ATEX 
(explosion proof) approved MoorMaster 
systems for use at LNG berths.

Gaining recognition
While the Lavik and Oppedal applications 
are attracting interest in the maritime 
sector, especially in northern Europe, 
the degree of automation in this system 
also has potential to be applied in a 
variety of other sectors. The system is 
also garnering plaudits from the industry, 
having won the inaugural Innovation of the 

Year Award at the Electric & Hybrid World 
Expo 2014.

Battery potential
Recent advances in battery power 
technology have led to the emergence, as 
with ZeroCat, of battery units capable of 
propelling ships. This in turn has resulted 
in a new and growing requirement for 
equipment capable of re-charging ships’ 
battery power packs while they are berthed.

Cavotec’s extensive expertise in this 
field supports operators and engineering 
contractors to define the optimum 
APS system according to the individual 
requirements of specific applications and 
vessels. Cavotec’s engineering capabilities 
are an integral element in ensuring 
the introduction of battery charging 
technologies at a growing number of 
applications. 
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