MAKING MODERN LIVING POSSIBLE

Case story

the catch home in prime condition

The modern fishing boat is today a very high-tech piece of
equipment that has been designed to optimise efficiency and
bring home the catch in prime condition. Variable speed drives
from Danfoss help the MV Fuglgyhav save energy and secure
the best price for its catch.

MV Fugleyhav, built at Vaagland’s yard in Norway, is typical of the
modern fishing boat. At only 34m overall length and displacing
499 tonnes, nevertheless she’s packed with modern technology.
Variable speed control of the hydraulic pumps that control the
main steering gear, the refrigeration system which keeps the catch
alive and fresh and the thrusters that positioning the ship perfectly
when bringing the valuable catch onboard are all handled by
Danfoss VLT® AutomationDrives.

Power control with drives

The main propulsion unit driving the propeller is a diesel engine
with a shaft generator supported by an auxiliary diesel generator
set. These two generators between them provide the total elec-
trical power throughout the boat, and particularly the many VLT®
drives that control the steering, thrusters and refrigeration plant.

Daniel Kvalvik of EImarin, the contractor in charge of the thruster
application, as well as all the electric installation on board says,
“For the stern- and bow thruster we have used the Danfoss VLT®
AutomationDrive series. Danfoss VLT® drives are easy to program,
due to theirintuitive and user-friendly Local Control Panel. Danfoss
also offered us great support during the project”.

The soft-start characteristic of drive motor control is critical on
marine applications as this limits the peak loading on the diesel
generators. This means that smaller generator sets can be provi-
sioned, a major benefit as there are always space limitations on-
board small vessels.

Precision rudder positioning

The Fuglgyhav’s rudder is positioned using a rotary vane hydrau-
lic steering unit. The dual-redundant reversible hydraulic pumps
are each controlled by a 22kW VLT® drive, which enables precise
analogue control and highly accurate rudder positioning. Since
the rudder only comes into play when the boatis changing course,
no energy is used at all while sailing straight ahead.
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Superior thruster control

aids net unloading

The two largest drives, 355kW units, con-
trol the bow and stern tunnel thrusters.
These provide lateral control not only
when docking, but also out in the fishing
fields when the boat has to manoeuver to
the netasitis broughtin. No longeris the
net, huge and very heavy, lifted on board
and the fish dumped on the deck.
Instead, the boat comes alongside the net
and the fish are sucked out of it alive, with
minimal damage, and are pumped to
refrigerated storage tanks in the bowels
of the boat.

A high degree of control of the boat is crit-
ical during the net unloading and drive
control of the tunnel thrusters provides
this. Again, the soft-start and ramp char-
acteristics are valuable benefits of VSD
control of thrusters, along with reduced
energy consumption.

As Peter Vaagland of Vaagland Batbyggeri
(Shipyard) explains, “Drive control of tun-
nel thrusters offers much superior control
for coming alongside the dock or the net
and are much more energy-efficient than
the variable pitch propeller alternative.
They require less maintenance as there’s a

Drive control of tunnel thrusters
offers much superior control for
coming alongside the dock or
the net and are much more
energy-efficient than the
variable pitch propeller alterna-
tive. We have delivered this
solution for years, with excellent
feedback from our customers”

Peter Vaagland,
Vaagland Shipyard

VLT® drives
aboard the MV Fuglgyhav

- Thrusters:
2 VLT® AutomationDrive, 355kW
- Compressor:

1 VLT® HVAC Drive, 160kW
+ RSW Pump:
2 VLT® HVAC Drive, 22 kW
- Steering gear:
2 VLT® AutomationDrive, 22 kW




good deal less wear and tear and it's a
highly compact solution, especially valu-
able in a boat only 34m long. We have
delivered this solutiion for years, with
excellent feedback from our customers”.

Ensuring catch quality

Catch quality is a critical aspect of the
design of MV Fugleyhav as dead fish decay
very rapidly, so to allow the boat to remain
at sea and still maintain the quality of the
catch, the fish are kept alive on-board, in
tanks of refrigerated sea water (RSW) kept
at -1.5°C by a highly efficient refrigeration
system. At this temperature, the fish enter
a sort of suspended animation and main-
tain this condition for the duration of the

Tunnel thruster aboard the MV Fuglayhav

About MV Fuglgyhav

Build no. 143, Vaagland Shipyard, Norway, 2011

Length: 34 m

Draught: 4.8m
Width: 9.5 m

+ GT: 499

» Max. speed: 12 knots

voyage until they are unloaded live and
fresh as the day they were caught. This is
critical for pelagic fish like mackerel which
spoil very quickly.

Fugleyhav’s refrigeration system com-
prises a 160kW VLT® drive driven screw
compressor and two 22kW VLT® drive
driven circulation pumps which constantly
circulate the water in the holding tanks
from bottom to top. Fresh sea water is
added as necessary to keep the fish in
prime condition.

VLT® control of the compressors and
pumps enable highly accurate control of
the storage conditions while saving about

o Crew: 10

20% energy compared to conventional
compressor operation. The soft-start and
ramp characteristics are again critical fea-
tures for these systems, the compressor
being ramped up to approx. 1/3 speed
while the compressor slide valve increases
the loading to 100% and the drive contin-
ues to ramp up to full speed - 3600 rpm.
Constant pressure is maintained in the
RSW by controlling the suction pressure.

Single system provides
operation benefits

Although Danfoss won the orders for the
drives for all of these systems from the var-
ious equipment manufacturers, the com-
monality of operation of the drives is a
major benefit. There is only one engineer
on board and having all the drives from
the same manufacturer will make pro-
gramming and operating the drives much
simpler.

Highest number of certifications

Not every variable speed drive manufac-
turer can meet the specifications of the
marine industry. Drives for marine applica-
tions have to meet stringent class specifi-
cations relating to safety and reliability.
Danfoss has the highest number of certi-
fications of any drives manufacturer,
including Lloyds Register, DNV and 6 other
world renowned authorities, which gives
shipbuilders, the owners and the boats’
skippers, confidence and peace of mind.

Contact:

Thomas Mengkroken
VLT® Sales Engineer
Danfoss AS Norway

« Main engine: Mitsubishi S12R diesel, 736 kW at 1,500 rpm
« Auxiliary engine: Scania DI 400, 400kW

« Shaft generator 780 KVa

« Thrusters: 2x Brunvoll 325 hp

+ RSW system: Norsk kulde, capacity 515 kW/ 300 m?




What VLT® is all about

Danfoss VLT Drives is the world leader among dedicated drives providers

- and still gaining market share.

Environmentally
responsible

VLT® products are manufactured with
respect for the safety and well-being of
people and the environment.

All activities are planned and per-
formed taking into account the individ-
ual employee, the work environment
and the external environment. Pro-
duction takes place with a minimum
of noise, smoke or other pollution and
environmentally safe disposal of the
products is pre-prepared.

UN Global Compact

Danfoss has signed the UN Global
Compact on social and environmental
responsibility and our companies act
responsibly towards local societies.

EU Directives

All factories are certified according to
ISO 14001 standard. All products fulfil
the EU Directives for General Product
Safety and the Machinery directive.
Danfoss VLT Drives is, in all product
series, implementing the EU Directive
concerning Hazardous Substances in
Electrical and Electrical Equipment
(RoHS) and is designing all new prod-
uct series according to the EU Direc-
tive on Waste Electrical and Electronic
Equipment (WEEE).

Impact on energy savings

One year's energy savings from our an-
nual production of VLT® drives will save
the energy equivalent to the energy
production from a major power plant.
Better process control at the same time
improves product quality and reduces
waste and wear on equipment.

Dedicated to drives

Dedication has been a key word since
1968, when Danfoss introduced the
world’s first mass produced variable
speed drive for AC motors — and
named it VLT®.

Twenty five hundred employees
develop, manufacture, sell and service
drives and soft starters in more than
one hundred countries, focused only
on drives and soft starters.

Intelligent and innovative
Developers at Danfoss VLT Drives have
fully adopted modular principles in
development as well as design, pro-
duction and configuration.

Tomorrow’s features are developed in
parallel using dedicated technology
platforms. This allows the develop-
ment of all elements to take place in
parallel, at the same time reducing
time to market and ensuring that cus-
tomers always enjoy the benefits of
the latest features.

Rely on the experts

We take responsibility for every ele-
ment of our products. The fact that we
develop and produce our own fea-
tures, hardware, software, power mod-
ules, printed circuit boards, and acces-
sories is your guarantee of reliable
products.

Local backup - globally

VLT® motor controllers are operating
in applications all over the world and
Danfoss VLT Drives’ experts located in
more than 100 countries are ready to
support our customers with applica-
tion advice and service wherever they
may be.

Danfoss VLT Drives experts don't stop
until the customer’s drive challenges
are solved.
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