
Over the next 30 years, the Netherlands 
will be faced with the challenge of making 
its economy and society more or less CO₂-
neutral. The Port of Rotterdam Authority 
aims to play a pioneering role in this 
development and turn the port into a shining 
example for the worldwide energy transition. 
And naturally, it will be putting a strong 
focus on the development, and large-scale 
implementation, of methods to dial back 
the carbon emissions of its industrial and 
logistics sectors to virtually zero. But we are 
also looking into all sorts of other avenues for 
possible improvement. That is why the Port 
Authority’s newest patrol boat will actually be 
a hybrid vessel. After all, the best approach is 
to lead by example…

The new ‘RPA 8’ is presently still under 
construction at the shipyard of the Kooiman 
Group in Zwijndrecht, a town just outside 
Rotterdam. At the end of September, the 
25-metre long patrol boat will be succeeding 
the ‘RPA 3’, which is nearing the end of its 
technical and economic lifespan. The key 
innovation found on board the new patrol 
vessel is its parallel hybrid propulsion system, 
built by Hybrid Ship Propulsion BV. This allows 
for efficient patrolling at low speeds and 
a lower number of operational hours. The 
system enables the boat to travel at speeds of 
up to 25 km per hour using the diesel-electric 
thrust generated by one of the vessel’s main 
engines. When the boat is required to travel 
between 25 and 35 km per hour, the crew 
can switch to diesel-direct thrust generated 
by both main engines. This means that 
the two engines are always operated at an 
effective capacity, resulting in more efficient 
combustion and reduced smoke emissions.

HYDROFOIL
The boat’s hybrid propulsion system is not 
the only feature to save fuel and reduces 
the amount of CO₂, particulates and NOx 
released into the atmosphere. Its hull 
shape, designed by Van Oossanen Naval 
Architects, is intended to minimise wave 
generation and lower the vessel’s overall 
drag. The design is a combination of the 
Fast Displacement Hull Form (FDHF) and 
the Hull Vane. This fuel-saving device is a 
fixed ‘hydrofoil’ that is placed below the 
stern of a ship. It influences the stern wave 
pattern and creates a partly forward-oriented 
hydrodynamic lift. The ‘hydrofoil’ reduces the 
ship’s resistance and improves its seakeeping. 
The FDHF was designed to maintain clean 
water displacement patterns at high speeds, 
without trimming or a pronounced hump 
in the vessel’s resistance curve. Model tests 
conducted by the Maritime Research Institute 
Netherlands (MARIN) show that if a vessel 
moves at 35 km per hour without a Hull Vane, 
this results in a capacity reduction of 22%. At 
a speed of 20 km per hour, this even goes up 
to 25%.

The Hull Vane also has a strong impact on the 
wave pattern produced by the vessel. MARIN 
has measured this pattern – both directly in 
the boat’s wake and at some distance. This is 
important for avoiding damage to the nearby 
banks. The model tests showed that when the 
Hull Vane was in place, the waves were only 
7 cm tall, while without the ‘hydrofoil’ the 
vessel produced wave heights of 10 cm. This 
is well within the margins set out in the ITT, 
which specifies maximum wave heights of 40 
cm at a distance of 30 metres from a vessel 
moving at 20 km per hour.

8,000 TREES
The innovative hull design also allows 
the vessel to use smaller main engines to 
achieve the prescribed top speed (736 kW 
instead of 939 kW). In addition to reducing 
fuel consumption, this yields a number of 
secondary advantages, including cost savings, 
smaller exhaust mufflers, more compact 
ventilation ducts, a lower noise rating and 
more space in the engine room. All in all, this 
means that assuming 5,600 operational hours 
per year, the ‘RPA 8’ will consume around 15 
to 20 percent less fuel than its predecessor, 
and produce approximately 162 tonnes fewer 
CO2 emissions. This is roughly equivalent to 
the annual CO2 uptake of 8,000 trees.

TRAINING
The crew will need extensive training to 
effectively operate the new propulsion 
system. This is the first time the Port 
Authority will be putting a hybrid vessel 
into service. The ship is expected to behave 
differently to conventional craft, and the 
Harbour Masters need to be prepared for 
this change. In practical terms, this means 
learning to manoeuvre with the hybrid 
system – both under normal conditions and 
during more demanding circumstances and 
incidents. In addition to field training, the 
crew will also need to develop new expertise 
in areas like operational use, fuel efficiency 
and environmental awareness. The Harbour 
Master will continue to have the final word 
on whether the patrol boat engages its hybrid 
propulsion system or not.

FIRE-EXTINGUISHING CAPACITY
Besides featuring a new hybrid propulsion 
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system and groundbreaking hull design, the ‘RPA 8’ is also fi tt ed with a range 
of other innovati ve soluti ons and procedures. For example, the patrol boat’s 
fi re-exti nguishing capacity has been increased from 30,000 to 45,000 litres per 
minute, and the vessel will have new fi re-fi ghti ng monitors on board. In additi on, 
the designers have paid a great deal of att enti on to ergonomics, to ensure that 
the crew can work safely and comfortably on board the vessel. The new patrol 
boat also has far more automated features than its predecessor, and the various 
displays will be laid out diff erently. As a result, the vessel’s 26-inch monitors can 
present more informati on than could be reviewed on the old displays.

Many of the innovati ons found on board the ‘RPA 8’ will also be implemented 
on board the incident control vessels ‘RPA 13’, ‘RPA 12’, ‘RPA 11’, ‘RPA 10’ and 
‘RPA 16’ – a number of which will be refi tt ed in the same period. Indeed, the ‘11’ 
and ‘12’ will even gain a hybrid propulsion system of their own. The basic point 
of departure during these refi ts is the management vision formulated by the 
Port of Rott erdam Authority’s Harbour Master division (Dienst Havenmeester 
Rott erdam, DHMR). In DHMR’s view, professional specialisati on will ulti mately 
result in stronger performance as a team. Among other things, this has led to 
changes to the wheelhouse. From now on, the crew members on the bridge no 
longer sit side by side. The new lay-out features one navigati on positi on at the 
front, with specifi c DHMR tasks being carried out to the rear. 

MOCK-UP
The project is managed using scrum project management methodologies. This 
allows the project team to work ‘from sprint to sprint’. Everything is realised in a 
harmonious partnership with the Kooiman Group, which already has extensive 
experience working on Port Authority projects. In additi on, members of the 
Port Authority team pay a site visit to the Kooiman shipyard every week. The 
Harbour Masters have a close interest in the progress made in the realisati on of 
the new patrol boat and the refi ts. The overall process takes close account of the 
wishes and experiences in the fi eld of the DHMR organisati on. They have been 
incorporated in the project brief, with each of the division’s 160 employees having 
the opportunity to provide input. This has resulted in the introducti on of a number 
of far-reaching changes. These will undoubtedly take some getti  ng used to, but 
the fact that everyone was given the opportunity to think along and contribute to 
the fi nal design means that the adopted changes are both possible and feasible. 

HARBOUR MASTER DIVISION
Every year, some 30,000 sea-going vessels and 110,000 inland vessels call on the 
port of Rott erdam. The Port of Rott erdam Authority’s Harbour Master division 
(Dienst Havenmeester Rott erdam, DHMR) bears responsibility for the safe, effi  cient, 
sustainable and secure management of shipping traffi  c in Rott erdam’s port area. 
The division strengthens Rott erdam’s competi ti ve positi on as a port, by ensuring 
that vessels move through the area as effi  ciently as possible. In this undertaking, 
DHMR works together with pilots, towing services, linesmen, terminals and other 
partners in the port. The Harbour Master division is involved in a large number of 
innovati ve soluti ons that help increase the port’s added value for its clients.
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