
maximum operating angle of 45 degrees to 

both sides. 

The high-lift flap rudders can be turned 

from 35 degrees at one side to 30 degrees at the 

other side in 28 seconds at the service speed 

with one pump running, and in 14 seconds 

with two pumps running. Manoeuvrability is 

enhanced by two Wärtsilä bow thrusters.

Passenger comfort is addressed by a folding-

fin type stabiliser set supplied by Fincantieri, 

which reduces roll to 90 per cent at a wave slope 

of 3.5 degrees and at a speed above 18 knots.

Cat-powered double-ender for 
Dutch service
Dutch operator TESO’s service between Den 

Helder and Texel was enhanced this summer 

with the delivery of Dokter Wagemaker, an 

impressive diesel-electric double-ended ferry 

designed to carry up to 1,750 passengers  

and offer a roro capacity of 704m on each of 

two car decks.  

Schelde Naval Shipbuilding, a member  

of the Damen Shipyards Group, carried out 

basic and detailed engineering, subcontracting 

hull construction (to Damen Shipyards  

Galati in Romania), outfitting, testing and 

delivery of the LR-classed 130m-long/1,840 

dwt ferry.

Transverse bulkheads divide the hull 

into the following compartments: aft peak;  

aft thrusters room; aft engineroom, aft 

switchboard room and aft auxiliary engineroom; 

midship compartment; forward engineroom, 

forward switchboard room and forward 

auxiliary engineroom; forward thrusters room; 

and forepeak.

A speed of 15.2 knots at the design draft 

(4.05m) and bollard pulls of 80 tons (transverse) 

and 100 tons (longitudinally) are achieved by 

a medium speed diesel-electric plant based 

on four Caterpillar 3608TA-driven gensets and  

four Ulstein Aquamaster azimuthing thrusters 

from Rolls-Royce. 

Each genset develops 2,856kW at 1,000 rpm, 

the engines resiliently mounted on baseframes 

with their associated Van Kaick alternators. 

A high degree of redundancy is secured by 

splitting the gensets between independent 

forward and aft enginerooms and providing 

two switchboard rooms. 

Electrical power is generated at 6kV by the 

3,077 kVA alternators to serve the following 

networks:

• propulsion networks: 3 x 6kV/50Hz

• main networks: 3 x 400V

• harbour network: 3 x 400V

• lighting network: 3 x 230V

• UPS network: 1 x 230V.

Two 600 kVA transformers feed the 3 x 400V 

auxiliary supply network from the 6kV supply 

together with the auxiliary 350 kVA generator. 

The two symmetrical 6kV systems, forward 

and aft, are connected by coupling switches, 

allowing operation individually or paired. 

Each of the four 1,850kW propulsion 

thrusters, paired fore and aft,  features a 2.35m-

diameter fixed pitch propeller which is housed in 

a duct to promote a high bollard pull, particularly 

in the transverse direction to counteract high 

wind loads in the relatively open docking areas. 

The thrusters are fed and controlled by 

direct water-cooled frequency converters 

incorporated in completely enclosed modules. 

Hoisting facilities and mounting hatches are 

provided to facilitate replacement of a thruster 

within 24 hours. 

Only three main diesel gensets need to be 

on line to secure the maximum speed for the 

ferry, the fourth set remaining on standby, and 

an economical sailing speed can be maintained 

with only two gensets running. Overnight power 

demands in harbour are supplied by a 350 kVA 

high speed diesel genset running at 1,500 rpm.

Propulsion control can be effected from both 

wheelhouses by a single Micropilot joystick, 

the system controlling the speed and direction 

of all four thrusters to achieve optimum 

manoeuvring and sailing modes. The system 

is fully redundant but in emergencies single 

control of the thrusters is possible. 

Dutch specialist Bakker Sliedrecht designed 

the propulsion plant and delivered the 

complete electrical installation on a turnkey 

basis, including switchboards, transformers, 

control desks and cabling. The company also 

installed its Bakker integrated modular alarm 

monitoring and control (BIMAC) system, which 

communicates through digital signals (LAN-

bus) via fibre-optic cabling connecting all the 

relevant equipment.

Control and monitoring is executed using 

21 touch screen monitors located throughout 

the ferry, the hardware for the various systems 

sourced from leading manufacturers. The 

modular software architecture hosts all IMO 

and class-required alarm, monitoring and 

control elements and is type approved for all 

possible system configurations.

Apart from handling functions such as 

alarms, alarm history, channel group display, 

system graphics, data storage and systems 

channel overview, the BIMAC system can cover 

exhaust gas temperature deviation monitoring, 

tank level gauging and content monitoring, 

ballast and bilge controls, as well as navigation 

and propulsion controls.

Control functions for fire flaps, fire doors, 

the drencher and main fire systems, car deck 

doors, and the pumps and valves of bilge and 

ballast systems are also handled. 

Diesel-electric double-enders 
booked by BC Ferries
Three double-ended ferries ordered by British 

Columbia Ferries from Germany’s Flensburger 

yard for 45-minute crossings between 

Horseshoe Bay and Departure Bay and between 

Swartz Bay and Tsawwassen in western Canada 

are specified with MaK medium speed diesel-

electric propulsion.

Due for delivery from end-2007, each 160m-

long/28.20m-wide/5.75m-draft ferry is designed 

to carry 1,650 passengers and up to 370 cars. 

The propulsion plant layout and specification 

reflects a requirement for reliability, redundancy 

and environmental friendliness. 

Each of the four 8-cylinder MaK M32C 

engines is rated for 4,000kW at 600 rpm and 

TESO’s Dokter Wagemaker
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will be coupled to an alternator ordered by the 

yard. The gensets will provide power for the 

two 10.15MW propulsion motors driving the 

fore and aft propellers at constant speed as well 

as for auxiliary systems and ship’s services. A 

speed of 18 knots is anticipated from just two 

gensets running and also supplying power for 

the public areas.

(Flensburger has complete liability for all 

design risks. Substantial penalties in the form 

of price reductions will arise, for example, 

if the speed of the ferries does not meet the 

contracted figure; and if the speed should be 

one knot slower than that figure, BC Ferries 

can withdraw completely from the contract 

with full return of all payments made. The 

same sanction will apply if the high standards 

for noise and vibration are not attained.)

In line with BC Ferries’ policy, the engines 

will be arranged to operate on marine gas oil or 

marine diesel oil, fostering reliability and lower 

overall operating costs. The operator has a 

longstanding relationship with the Kiel-based 

enginebuilder, which has supplied the company 

with propulsion machinery for retrofit and 

newbuilding projects since 1970.

MaK M32C engines satisfy current NOx 

emission regulations (IMO I) at all loads. 

More demanding requirements can be met 

by retrofitting Caterpillar’s ACERT/Flex-

Cam Technology (FCT), which is said to be 

particularly effective in reducing soot emissions 

in the part-load range. Engine-internal 

measures reportedly yield NOx emission figures 

up to 30 per cent lower than those demanded 

by IMO I. 

Cats and MTUs make ferries faster
A new fast ferry service linking Piraeus and 

the island of Crete was started this summer  

by the Austal-built vehicle/passenger 

catamaran Highspeed 5. Deployed by Hellenic 

Seaways (formerly Hellas Flying Dolphins), 

the 85m-long/21.2m-wide vessel can carry 809 

passengers, 154 cars and a crew of 26 at a 

maximum speed of 41 knots.

A classic propulsion plant for high speed 

ferries of this size is based on four Caterpillar 

3618 medium speed engines with a combined 

output of 28.8MW, each driving a Kamewa 112 

SII waterjet via a Reintjes VLJ 6831 gearbox. 

Shafting and couplings were supplied by Vulkan, 

and shaft bearings by Cooper Bearings.

ferries

Main genset and propulsion motor compartments of BC Ferries’ double-ender design

One of Highspeed 5’s four Cat 3618 engines
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