MARINE &
OFFSHORE

Smooth sailing
for your toughest
operations
CG Drives & Automation offers complete
drive solutions that ensure safe, smooth
and cost-efficient operation of electrically
powered equipment on board, no matter
how rough the seas may get at times.
Whether you’re a shipbuilder or system
integrator, our Emotron-empowered drive
solutions can help you add value to the
vessels and platforms you fit out. They
reduce energy and maintenance costs,
and ensure a longer service life for the
customers’ equipment.
Simply and reliably.

Ready for
rough seas
Marine electric applications meet some of the toughest
environmental conditions on the planet. Most vessels
and offshore platforms have mission-critical systems
that depend on ultra-reliable electrical power operations
– for the safety of both lives and property.
They must operate in a world of vibrations,
dust, heat and humidity. Temperatures in
equipment areas on board are often 45-56 °C.
Navigational movements, or the excessive
movement from rough seas, can strain
winches, cranes and other equipment – as
well as the motors that control them.

Propulsion systems, thrusters and stabilisers
have to respond with precision to commands.
Workhorses such as winches, cranes, elevators and hatches must do their job reliably.
And special operations such as dredging and
pumping must operate in high-load without
requiring undue maintenance.

Smoothing out
the process
Conditions like these demand equipment and suppliers
that you can rely on. You need equipment that is properly
dimensioned and rugged enough to stand up to extreme
marine environments, of course.

But you also need to control all your processes – perhaps dozens or hundreds of them –
in order to optimise their performance under
varying input conditions and with varying
demand. The best way to achieve this is to
control the speed of the motor driving the
process.
The use of speed control not only improves
process control – it also saves energy and
reduces the wear on the equipment, thus
reducing maintenance needs. AC drives can
also supervise the driven machine and give
indications if load characteristics change
over time. This alerts you to situations where
you may need to intervene quickly, or where
you may need to re-schedule maintenance.

Our rugged Emotron drive solutions offer:
• Variable speed range – VFX with direct torque control 		
for best performance
• Design for high overload duty
• Low Harmonic /Regenerative Active Front End (AFE) 		
options
• High starting torque, guaranteed efficiency
• Robust design with IP54 metal enclosure and coated 		
boards to resist salty environments
• Special marine adaptations, such as seawater cooling 		
systems
• Master-follower solutions, for example, when two or 		
more winches are sharing a load.
Our products and services are targeted towards shipbuilders and integrators who may need both conventional
and special solutions. Our offering ranges from 0.5kW
to 3MW at voltages up to 690V.

Complete
drive solutions
for work at sea
Creating and maintaining a complete drive solution will give
your marine or offshore equipment the best total performance
and give you peace of mind. We can deliver the engineering,
automation, transformer, AC drive, motor and cabinets.
Our modular design philosophy lets us deliver
complete solutions based on standard products,
for a variety of on-board systems. We can supply
motors, inverters, controls… and more. Alternatively,
we can complement and upgrade your existing
equipment with the drives you need – and back
them up with training, support and service.
We can modify the drive cabinets to your particular
requirements – with special dimensions, extra cooling
ducts, redundant fans, special colours, measuring

equipment, etc. And you’re welcome to visit the work
in progress at our production sites in Helsingborg,
Sweden and Wernigerode, Germany.
At CG Emotron, we take a holistic view of your marine
applications and your needs. We offer good marine
application knowledge and experience. We have
project management capability and experience suitable for complex and demanding marine systems.
And our service capability is closer and more available
than you think.
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Making a difference
to controlling on-board
processes
We provide drive solutions with advanced technology for many
marine applications. Make use of our versatile harmonics
calculator to study the effects of the drives in the network.
We can meet your needs for marine certification for drives up
to 3 MW for any of the 12 recognized classification societies.

Pumps

Cranes, hoists and winches

Speed control can reduce energy consumption
in pumps by up to 50% by continuously adapting
operation to demand. Soft starts reduce the hydraulic
and mechanical stress on pipes and gaskets. Linear
stops eliminate the risk of water hammer, without
costly motor-controlled valves.

Standardised control packages with hardware and
software offer plug-and-play solutions. Variable
Frequency Drive (VFX) with Direct Torque Control
provides superior control performance for cranes,
hoists and winches, achieving full torque at standstill
(0 Hz).

Propulsion systems, thrusters
and stabilisers
Robust drives operate in extreme engine-room
conditions, resisting the forces of heat, vibration and
humidity. And liquid cooling systems – for freshwater or seawater, that can tolerate high water cooling
temperatures – help ensure high performance safely and efficiently. IP54 metal cabinets and coated
boards protect against salty environments.

DNV-GL and BV type approvals
DNV-GL and Bureau Vertas, some of the world’s leading
ship and offshore classification societies have issued type
approvals for Emotron FDU2.0 and Emotron VFX2.0 AC Drives.
Additionally, we hold DNV-GL type approvals for the soft starter
family Emotron TSA.

Grid solutions
for full flexibility
Secure the power supply regardless of your energy source.
With Emotron AC drives you are not only free to choose 		
voltage and frequency levels, you also have the ability to change
effortlessly between them. Additionally, a DC/DC step-up 		
converter can adapt battery levels to the higher system voltage.

Projects. From green
ports to clean decks
Constantly evolving marine requirements call for direct
communication between engineers on a regular basis.
At CG Emotron, a dedicated team of project engineers with
knowledge of many unique marine applications complement a
wide range of drives specifically suited for marine requirements.

Active heave compensation
Emotron offers dynamic drive properties for your
most advanced marine applications. The superior
performance of the Variable Frequency Drive ( VFX)
can keep high torque even at the lowest speed
levels. Its fast and accurate real time communication
through a wide range of bus and I/O connections
makes it ideal for your active heave compensation
needs.

Grid solutions, hybridization
and shore-to-ship
Optimize your energy by connecting power
sources, generators and batteries regardless 		
of power and operational levels. With LCL-filter
as standard you are guaranteed optimum low
harmonic content. Flexible modular design 		
and smart space solutions make even the 		
most powerful drives easily integrated.

Drives for marine requirements:
•

Compact IP54 and IP20/21 for small spaces

•

480 or 690 Volts for the full power range

•

AFE technology

•

Choice of air or liquid cooling

•

DC choke and EMC-filter as standard

•

Versatile communication options

•

Direct torque control for accurate & powerful motor control

•

Coated boards prepared for marine vibrations

With our new Emotron Drive Portable Presentation Unit (PPU) it
is possible to communicate trhough Bluetooth and Wi-Fi for easy
connectivity with surrounding systems.

Complete solutions
geared to your
operations
Requirements in marine and offshore rise from ambient conditions
and also from the supply network on-board, as well as requirements
for saving both space and fuel. Emotron AC drives fully comply with
the rules of the marine approval societies.

Robust solutions for harsh
environments
It starts with smart electrical configuration and
component selection with correct design margins for
long drive lifetimes, along with isolation and thermal
design rules and testing procedures. Communication
options include field buses and Industrial Ethernet.
Other options include liquid cooling, extended EMC
protection, safe stops during mechanical maintenance without a contactor and a built-in brake chopper for all power sizes. Coated boards are available
for protection in salty environments.

Easy to setup, install and
configure
We can provide a complete solution where other
companies need to add external equipment. This
makes installation and commissioning not only easy
but also cost-efficient. Standardised control packages with hardware and software offer plug-and-play
solutions. Easy parameter backup is possible via
the control panel. The robust and compact metal
design with an IP54 enclosure offers cost-efficient
installation. An integrated DC choke for maximum
motor voltage and reduced harmonics is standard
for all power sizes. Water cooling systems – for freshwater or seawater – can be easily connected where
required, and operate with minimal maintenance.

Simplicity and reliability
Marine components demand efficient and precise
control, for economical as well as for safety reasons.
The challenges are: minimising cycle times, reducing
mechanical wear and ensuring smooth operation.
You can operate several motors with a single drive,
and load monitoring detects overloads and underloads. Simplicity and reliability are keywords for
Emotron’s drive solutions.

From design
to commissioning… and more
We take full responsibility for solutions, from design
to installation, commissioning and maintenance. Our
committed professionals are available directly when
you need customer support, with a help desk on the
front line. We offer high availability of spare parts and
offer exchange units for major components, simplifying maintenance and repairs. We also offer field
service, maintenance support and workshop repairs
– as well as convenient service and maintenance
contracts. Our technical service capacity is built on
a large qualified network of partners and distributors
worldwide.
Interested in training or simulation? Our training centres
let you experience the unique functionality and userfriendliness of Emotron variable speed drives in a variety
of applications. We can assist you with dimensioning,
programming, configuration and service training.
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Rugged and reliable
Many Emotron drives are already running on board
vessels of every kind. They vary from the smallest
helper drives to megawatt propulsion and from
simple ventilation to the most complicated winch and
pump systems. And all of them are made to last.

1.
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4.

Electrical room
Winch trawling / storage
Propulsion
Ballast pump /
mud-dredge pump
5. Crane
6. Hydraulic power pack
7. Stabilizer

8. Air Conditioning / chiller
/ heat regeneration
9. Fan cargo deck / fresh air
supply cabins / electrical
room
10. Winch / anchoring		
11. Tunnel thruster
12. Shore to ship

Covering
all your needs
from bow to stern
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Typical regenerative AC drive configuration
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Experience
the difference
Robust construction and advanced functionality means our
Emotron AC drives handle your heavy operations in a reliable and
efficient way, whether they are for propulsion systems, thrusters,
winches, cranes or pumps.

Speed control benefits
Using Emotron AC drives to control the speed of
the motor driving your process gives you several
benefits:
• Start-up takes place without mechanical 		
strain, reducing the strain on gearboxes 		
and other power transmission equipment.
• Start-up occurs without electrical strain, 		
allowing you to start your motors on weak 		
grids without risk of voltage dips or the 		
need to start additional generators.
• Improved process control, as controlling 		
the speed of the motors is often the best 		
way to achieve process control.
• You save energy compared to other control 		
schemes. For pumps and fans the energy 		
savings can be as much as 50%, depending on the drive train sizing and the actual 		
demand.
• The use of AC drives with large motors 		
optimises diesel fuel usage.

Direct torque control
The direct torque control offers high accuracy
in dynamic applications, for example, cranes
operating on ships in motion or in high wind
conditions. The exact control is achieved without
encoder feedback, using only the motor as a
sensor. Actual and required torque is compared
40,000 times a second. A crane or winch is
efficiently started by dynamically controlling the
torque needed to overcome initial peak loads.
Integrated brake chopper ensures rapid and
secure braking without the need for mechanical
brakes.

Patented load monitoring
technology prevents damage
Your equipment is always in safe hands with t h e
Emotron unique patented load monitoring function built into every Emotron drive / soft starter.
Any over or underload situation is detected immediately, across the entire speed range. This allows
for preventive action if a winch is jamming, a pump
is running dry or a pipe is blocked. Wasted energy
and unplanned downtime are reduced.

Energy-efficiency
with Emotron AFE
Emotron AC drives with Active Front End
technology offers several benefits:
Energy savings. Braking energy can be fed back to the mains instead of dissipated
via brake resistors. This will save energy and the cost of investing in brake resistors,
equipment that has limited lifetime and require cooling or external installation. Low
harmonic distortions. The Emotron AFE technology produces typically less than THDI
5% compared to 30-50% in conventional drives. Reduced power losses eliminate
the need to over dimension cables and transformers. Lower distortions also cause
fewer malfunctions in other electronic equipment.

Trouble-free operation
The regenerative drive is nonsensitive to voltage drops or harmonics from other
equipment which could cause it to trip or break down. Voltage boosting also assures
full motor power in case of mains voltage fluctuations.
Reactive power compensation. The Emotron AC drive is rated for 100% power in
both directions. It provides genuine unity power factor, which allows for optimized
sizing of the distribution transformer and can lower the electricity transfer tariff. It
also provides the possibility of reactive power compensation.

Standard 6 pulse
AC Drive

Emotron
AFE Drive

Regenerated energy saves money
Power / Speed

Power
Speed

Hoisting
Regenerated energy
= money saved!
High current distortion:
THDI 30-50%

Low current distortion:
THDI < 5%

Time
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Safe and
efficient lifting
and loading
Because of their shape and construction, crane operations – whether
on the high seas or dockside –
require robustness and reliability.
That’s why all of our marine crane
solutions are designed to handle a
150% overload. But several other
special features also contribute to
cost-efficient crane operations on
board.

Optimised grab control
Cranes with grabs are exposed to mechanical stress on
ropes. Our grab control provides smooth and accurate
operation, saving maintenance costs as well as cycle times.
Configuration and installation is easy. Where other solutions
require several sensors and switches, CG Emotron uses only
the direct torque control and motor encoders to coordinate
the grab drives. Active front end regenerative units can be
used for improving energy-efficiency.

Simultaneous
grabbing and hoisting
The Emotron four-rope grab control ensures
that the crane is always operated at optimum
speed depending on the load. The hoist
motion is faster and softer as it can begin
with the grab open. If the order for hoisting
is given during closing, hoisting will start
automatically at the end of the closing
sequence. The hoisting can also be started
at a predetermined angle before the grab has
been fully closed. When hoisting an empty
grab, the normal full speed can be exceeded
by operating the motor in the field weakening
area, further improving productivity.

Simultaneous grabbing and hoisting
Time is saved since hoisting can
start while the grab is being closed.
1. Start closing
2. Closing + Hoisting

Lower
1.

Close
Open

2.

Hoist

User-friendly handling
The grab control is easily configured using
the Emotron PP41 Power Panel, a combined
PLC system and operator panel. No PC is
required and the system is easy to install
and commission. Only four control signals
are required: hoist, lower, open and close.
A joystick with the corresponding contacts
delivers the signals. The functions can
be combined in any order. An integrated
position control ensures that the two hoisting
devices move at the correct rate at all times.
Hook operation can be handled in the same
system, meaning the operator can easily
switch between grab and hook control.
Changing grab units or ropes is quick and
easy. Nominal grab positions only have to
be set once by the operator, and then an
intelligent embedded function automatically
sets the open and close limit positions. No
external expertise is required – the crane
operators can handle it themselves.

Grab control system configuration
The CG grab control is easily
configured using a combined PLC
system and operator panel.
No PC is required.

CG PP4
PLC / Operator panel

CG
AC Drive

Efficient
and
reliable
with any
load

Robust Emotron drives for cranes
Our Emotron line of AC drives is noted for robust design, advanced
technology and easy handling. They are the basis for our crane
solutions, offering trouble-free and cost-efficient operation. The
range covers 0.55-3,000 kW, including motor-mountable units for
3-22 kW. Direct torque control ensures high accuracy and efficiency.
Crane functions include joystick interface, mechanical brake control,
limit switch control, safety monitors and hoist load-dependent
automatic field weakening operation.

IP20-version of Emotron FDU/VFX

Safe braking without jerkiness

High dynamics for accurate control

The direct torque control works together with the integrated brake
choppers or the active front end regenerative unit to ensure the
braking power will go on and off exactly when required. The required
torque is maintained while speed is continuously reduced towards
zero. The load is put down safely before the mechanical brake is
even activated. A parallel safety system detects any threatening
overload and instantly activates the mechanical brakes. Valuable
time is saved and safety is increased by programming the crane to
stop automatically at its end positions. Fast and precise control of
speed and torque ensures the operator can drive the crane faster,
knowing there will be no jerkiness causing swinging loads.

Safety for people and load is of the outmost importance, and so
is high productivity. Our crane control offers efficient and reliable
operation, even with heavy loads or in windy conditions. Fast yet
smooth starts and stops are ensured by a highly dynamic interaction
between direct torque control, speed control, pre-magnetisation of
the motor and precise brake control. Response times are extremely
short since the actual and required torque are compared 40,000
times a second. Full motor capacity can be utilised from standstill
and zero roll-back is guaranteed.

Working with
customers
Our customers range from ship builders and shipyards to
dredging builders and marine crane system integrators.
The vessels we design our solutions for include everything
from yachts to river dredgers and ocean-going cruise ships.

Rafeining

Bodegraven

Rafeining ehf in Iceland used our drives with soft starters and
bypass breakers to build panels and starting equipment for
Gozo Channel, operating four ferries in Malta. Each ferry had
a 1000 KW propulsion thruster controlled by four panels. The
customer was able to save on oil and maintenance costs,
and start current was reduced from more than 7000 amps
to 4200 amps.

Through Dordrecht in the Netherlands, we supplied FDU
drives rated 400V 1200A for a 630 kW bow thruster. This
mechanically solid solution involved placing the frequency
inverter on shock absorbers and using coated boards. The
system provides a low starting current, in spite of a high
current of 1200A. No lights blink when the 630 kW thruster
motor is started, but when the 132kW jet pump starts DOL the
lights blink, because its starting current is 1750A. The overall effect for the ship’s operation is increasing productivity,
due to the flexibility furnished by faster turning in a smaller
turning radius.

Uni-Tankers
Uni-Tankers, based in Middelfart, Denmark and part of
United Shipping & Trading Company, has fitted the first of its
17 ships, the Fenno Swan, with an ECO-PAC control system
developed by our Danish partner, CS Electric. With the aid of
Emotron AC drives this control system offers a smart solution
for precise integrated control of pumps and fans. The four
pumps fitted with the system have measured a reduction in
energy consumption of 60%. For example, one of the cooling
water pumps sank its power consumption from 19,390 kWh
to 7,756 kWh over an operating period of 1,104 hours (46
days). The payback period for systems of this type is usually
8-12 months.

S.I.T
S.I.T, the fuel treatment specialists based in Hamburg,
Germany, use Emotron TSA units (TSA-016, TSA-022 and
TSA-042) in their Micronizer-based fuel blending units. These
are designed to treat fuel on ships, helping operators achieve
“clean ship certificates” for diesel-powered vessels, as well
as saving on operating and fuel costs. S.I.T previously used
components drawn from several suppliers, which affected
costs and increased administration. They now benefit from
having Emotron as a single-source supplier, including having
fewer components with less wiring, and a cleaner view of
cabinet fronts.

Maro Techniek
Through our partner Zutphen in the Netherlands, we
delivered two liquid-cooled drives for a dredging system
for Maro Techniek that included a 315kW jet pump and an
800kW sand pump, operating at high ambient temperatures.
The configuration allowed power control for different
grounds, reduced the size of the transformer and the amount
of starting current needed.
The entire system allows speed control of the dredger,
dynamic control of the sand pump nozzle and control over
two winches rated at 18.5 kW and 22 kW.

Optimised operation
and full control

Variable speed control of electric motors minimises power
consumption and wear. Our Emotron AC drives offer high
efficiency and reliability, whether you need to adjust a
pump by varying the flow or control a crane or other highly
dynamic applications.

EMOTRON FDU/VFX FEATURES
Globally well-proven
Robust and complete drive
AC Drive

High level of component integration
Full control with direct torque control (VFX)
Built in load monitoring functionality
Support for all high efficency motor types including
PMSM and synchronous reluctance motors
Built-in DC choke and EMC filter as standard
Speed controlled fans extend equipment lifetime
Few critical parts, easily accessible
Available in IP20/21 and IP54 versions – for cabinet
mounting as well as harsh environments
The new IP20/21 series is the preferred choice for
cabinet or wall-mounted AC drives (up to 132 kW)

SPECIFICATIONS

Emotron VFX 2.0
Constant torque

Emotron AFE AC Drives
Active Front End for regeneration
and/or low harmonics

Power

0.75 - 200 kW

0.75 - 3 000 kW

55 - 1100 kW

Power supply

3-phase 230 - 480 V

230-690 V

3-phase 380-690 V

Rated current

2.5 - 365 A

2.5 - 3 000 A

109 - 1750 A

Protection class

IP20, IP21

IP54

IP23, IP54

Ensure smooth
starting and
controlled
stops

Softstarters

Starting and stopping a pump or fan often involves
mechanical stress. Softstarters from CG Emotron ensure
smooth operation. Built-in load monitor functionality
protects your investment.

EMOTRON TSA

EMOTRON MSF

Emotron TSA Softstarter starts, stops, protects and reduces your
power supply needs in your applications.

Softstarter Emotron MSF 2.0 offers optimised start and stop sequences,
advanced braking technology and built-in monitoring function.

FEATURES

FEATURES

Soft torque control start

Optimised start and stop sequences

Robust and compact design

Advanced braking techniques

Integrated bypass contactors

Solid state type softstarter

3-phase torque control

Heavy duty rated

Coated boards as standard

Built-in load monitor functionality

Real time clock

Easy installation and set-up

Programmable logical blocks and timers

Developed for selected applications

Built-in load monitoring functionality

3-phase torque control for ultra-smooth start with constant
acceleration
Start currents up to 30% lower than with conventional softstarters
Smaller fuses and cables

SPECIFICATIONS

Emotron TSA

SPECIFICATIONS

Emotron MSF 2.0

Rated power

7.5 - 450 kW

Rated power

7.5 - 1600 kW

Power supply

200 – 690 V, 3-phase

Power supply

200 to 690 V, 3-phase

Rated current

16 – 450 A

Rated current

17 – 1650 A

Protection class

IP20, NEMA 1

Protection class

IP20, NEMA 1 (up to 960 A)
IP00, NEMA 0 (up to 1650 A)

We put all our energy
into saving yours
At CG Drives & Automation we use our know-how to create
technical solutions that fit your requirements, and our personal
commitment to make them work in practice – on your site, with
your personnel. Simplicity and reliability are keywords applying to
our products and solutions, as well as the service and support that
our committed professionals provide. This will save you energy in
every sense of the word!
CG Drives & Automation, formerly Emotron, has developed,
manufactured and delivered efficient and reliable motor control
equipment for 35 years. Since 2011 we form a part of
Crompton Greaves (CG), a global pioneering leader in the
management and application of electrical energy. With more than
15,000 employees in around 85 countries, CG provides electrical
products, systems and services for utilities, power generation,
industries, and consumers.

CONTACT US
GERMANY
CG Drives & Automation
Gießerweg 3
D-38855 WERNIGERODE

THE NETHERLANDS
CG Drives & Automation
Polakkers 5
5531 NX BLADEL

Phone: +46 (0)42 169900
Fax: +46 (0)42 169949
Mail: info.se@cgglobal.com

Phone: +49 (0)3943-92050
Fax: +49 (0)3943-92055
Mail: info.de@cgglobal.com

Phone: +31 (0)497 389 222
Fax: +31 (0)497 386 275
Mail: info.nl@cgglobal.com

www.emotron.se

www.emotron.de

www.emotron.nl

INDIA
CG Power and Industrial Solutions
Ltd. Drives & Automation Division
Plot. No. 09, Phase II,
New Industrial Area,
Mandideep – 462046
Phone 1 : + 91-7480 42 6433,
Phone 2 : + 91-7480 42 6440
drives.mktg@cgglobal.com
www.emotron.com

CHINA
CG Drives & Automation
Shanghai Rep. Office
21B, Cross Region Plaza, No.899
Lingling Road, Xuhui district, Shanghai,
P.R, China. PC:200030
Phone: +86 21 64401635
Mobile:+86 1376 111 8962
Fax: +86 21 64401637
Mail: linda.hu@cgglobal.com
www.emotron.com

LATIN AMERICA
CG Drives & Automation
Calle Nueva 1890, Huechuraba
Santiago-Chile
Postal Code 8050000

NORTH AMERICA
CG Drives & Automation
2875 N. Berkeley Lake Road NW,
Suite 2, Duluth, GA 30096
USA

Phone: +56 2 27604100
Mobile: +56 9 42459798
rene.rodriguez@cgglobal.com

Mobile: 314-604-6990
Fax: 470-448-4957
www.emotron.com

www.emotron.com

For global information visit
www.cgglobal.com
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