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E-POWERED MARINE SOLUTIONS
GOOD REASONS
Ever since the steam engine replaced wind as a source of propulsion, onboard operation of ships has been “mechanical” in nature. Admittedly:
Even today, a modern diesel propulsion system is a good choice for many
types of ships and applications.
Ship operators are responding to rising fuel costs and ever stricter environmental regulations with “slow steaming”, which is a significantly reduced travel speed. Yet the high power capacities, which are hardly used
during “slow streaming”, now provide only a low level of efficiency and
take up a lot of space. High demands with regard to low noise operation
and increasing digitalization mean shipping companies and shipyards
are facing significant challenges, particularly if they use conventional
Diesel systems.
There are many good reasons to use electricity when it comes to combining efficiency, economy and protecting the environment when operating ships.
Since 2005, E-MS has been successfully developing and implementing
innovative concepts in order to supply power for electric propulsion systems and on-board networks. We are not affiliated to any manufacturers
and therefore search for the most cost-effective and environment-friendly solution to your questions.

BRING US ON BOARD

“You just have to love shipbuilding. Every project is unique
and has its own rules. That’s what makes our industry
so exciting and challenging.”
Peter Andersen
Qualified engineer, specializing in electrical
engineering, founder and managing partner
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EXPERIENCE INSTEAD OF EXPERIMENTS
Ships are not only built to drive global trade, but also to make dreams of luxurious travel to distant countries come true. Successful ships
must be built cost-effectively and operated economically – while meeting the highest demands.

E-MS FOR
Ů Mega yachts
Ů Ferries
Ů Cruise ships

E-MS helps shipyards and shipping companies to achieve these objectives. Owners, charterers and guests have very special requirements in terms of comfort on mega yachts. Even our slogan “the silent engineering” spells out the high standards set by E-MS in terms
of noise development for more than just mega yachts.

Ů River cruise ships

If you are looking for the best solution for frequently changing electrical consumers, tight space conditions and high environmental
requirements, contact us now. Regardless of whether you are planning to build a new ship or retrofit an existing ship. Allow yourself to
be persuaded by our intelligent, innovative power supply systems for the propulsion system and on-board network.

Ů Icebreakers

Ů Offshore anchor handling tugs
Ů Research ships
Ů Offshore platforms
Ů Offshore utilities
Ů And many other types of ships

THE BEST SOLUTION
FOR YOUR SHIP!

Our activities focus on creating a concept for the most efficient and environment-friendly power generation for the on-board operation
of your ship. Regardless of whether you wish to use shaft generators, diesel, gas- or dual-fuel engines for LNG operation: Together, we
will find the best solution.

A COMPETENT TEAM
We are a team of engineers, technicians, software developers and highly-specialized external experts in the field of
maritime propulsion technology. We rely on experience rather than experiments. Sharing specialist information with
international research institutes, classification companies,
the German Society for Maritime Technology (STG), the German Mechanical Engineering Industry Association (VDMA)
or the Maritime Cluster of Northern Germany is of particular
importance to us.
We are based in the Harburg river port and our customers
come from all over the world.
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Electric Power Pack

THE ADVANTAGES AT A GLANCE
Ů Significantly lower fuel consumption compared to conventional diesel-electric propulsion systems

THE INTELLIGENT POWER GENERATION AND SUPPLY SYSTEM FOR ON-BOARD NETWORKS
Make our E-PP the key component for efficient power generation and supply on board your ship.
This patented ship’s network and propulsion solution enables ultra-precise regulation of all electrical energy used for the on-board network and propulsion – particularly for outputs with significant, dynamic fluctuations. The E-PP is an intelligent combination of innovative and simultaneously tried-and-tested components from different manufacturers based on converter technology.

Ů Reduced CO2 and NOx emissions
Ů Big space and weight advantage
Ů Minimized noise and vibration
Ů High flexibility in terms of electrical power generation
		

- Diesel, gas, LNG and/or shaft generators

		

- Battery and solar systems

		

- Shore power

Ů Simple installation

HOW IT WORKS
For power generation, we use asynchronous generators in combination with converters and a common DC link. Synchronization of diesel generator sets is not required – which is a major advantage compared to conventional three-phase current supply systems.

		

- Minimized cabling effort

		

- Modular components

Ů Tried and tested

i

The combustion engines for the generators can be operated at their best possible level of efficiency, according to the power requirement – at any time and at any speed.

FAST LOADING
The E-PP can also be actuated much more quickly than a conventional system: The generators can take care of the load within just a
few seconds, as no time is needed for synchronization. This is a clear plus in terms of safety during on-board operation, particularly with
extreme fluctuating loads.

REDUNDANCY THROUGH TWO CONVERTERS
In order to guarantee the necessary redundancy during on-board operation, the E-PP provides two separate converter units, which are
operated independently of each other and connected via a DC coupling system.

THE INTELLIGENT

POWER GENERATION
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Electric Power Pack

A WIDE VARIETY

OF OPTIONS

E-PP COMPONENTS
Ů Power supply from one or more generator systems via IGBT converters on the connecting DC link
Ů AC consumers supplied via converters
Ů Extended DC link, which connects all converters on the DC side
Ů Converter protection system
Ů DC coupling system

A WIDE VARIETY OF POWER GENERATION OPTIONS
E-PP does not commit you to energy generation technology for the propulsion system and on-board network. Later retrofits and conversions are no problem.

DIESEL, GAS OR LNG-FUELED GENERATORS

SOLAR SYSTEMS

As a general rule, diesel generators are used to generate
electrical energy on board ships. The electrical energy is
fed into the DC link via IGBT converters. The IGBT converters decouple the propulsion generator sets from each
other. Synchronization of the generators is not required
with the E-PP.

With the E-PP, electrical energy from solar systems can also
be fed into the DC link via DC/DC converters. This energy
can be used to cover peak loads or to charge the connected battery systems.

SHORE POWER

BATTERY STORAGE SYSTEMS

In the dock, E-PP makes it possible to use shore power, in
order to avoid local emissions. It feeds the electrical energy
into the DC link via an IGBT converter. Synchronization
with the diesel generators is not required. The IGBT converters take an almost sinusoidal current from the grid and
cause no harmful current harmonics in the onshore grid.

Battery banks can be used to cover peak loads in the onboard network and propulsion system. They are connected
to the DC link via DC/DC converters.
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Electric Power Pack

THE INNOVATIVE E-PP CONCEPT

E-PP COMPARED TO CONVENTIONAL SYSTEMS
The E-PP system not only scores highly in terms of efficiency and high operating safety, but also, for example, with its significantly reduced space requirement and lower weight compared to conventional propulsion systems. This is made clear by the following comparisons.
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The E-PP consists of asynchronous generators, a comparatively space-saving cabinet system with modular high-performance converters, a common DC link and modular converters, which supply the general on-board network and control/propulsion systems. In contrast to the conventional systems shown above, the E-PP has a significant advantage in terms of its space-saving arrangement in the ship
and, at the same time, it is less complex in terms of structure and application.
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MAXIMUM FLEXIBILITY FOR PROPULSION AND ON-BOARD OPERATION WITH THE E-PP
Depending on output, two or more engines are required, which in turn require gearboxes and clutches for power transmission to the
propellers. As the diesel engines in the ship have to be in a line with the propeller shaft systems, this arrangement is not very flexible. A
relatively large amount of space is also required for the exhaust system.
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The space requirement for a diesel-electric variant with a three-phase current distribution is similarly high compared to the diesel-mechanical solution. The arrangement of the diesel engines is, however, independent of the shaft systems, yet the exhaust systems and
electrical components for three-phase current distribution take up valuable space in the ship. In addition, it requires a complex control
and automation system and leads to high costs for wiring.
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The E-PP system has a DC link with high flexibility on both sides, both for power generation and for the consumers.
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Electric Power Pack
E-PP IN A SYSTEM COMPARISON

Dieselmechanical system

Conventional Dieselelectric system

Dieselelectric E-PP
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Switchgear Construction
PLANNING AND PROJECT PLANNING FOR CABINET SYSTEMS
Our innovative E-PP solution for the cabinet system has a space-saving layout and is designed
for easy access during servicing. Optimum coordination of parts is highly important for E-MS
engineers and technicians. Our international manufacturing partners use almost exclusively
standard components for construction, which have also been tried and tested in different industries.
This results in functional and compact cabinet systems, which only leave the manufacturing
workshop after extensive functional tests, before being safely transported to the shipyard in
protected transport modules for installation on board. Installation on board and cabling of the
cabinet systems with the equipment on board are planned and monitored by our engineers
and technicians.
The well thought-out construction, created using 3D drawings, is carried out in close coordination between the manufacturers of all components and the workshop technicians, who are
responsible for the installation and wiring of the components in the E-PP cabinet system.
Detailed plans of the wiring between the interfaces make it much easier for the shipyard and
implementation engineers to carry out their task of setting up the E-PP cabinet systems. This
results in an extremely compact E-PP cabinet system for space and weight-saving installation
on board of your ship.
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Optimized Fuel Consumption

THE ADVANTAGES AT A GLANCE
Ů Significant fuel savings

THE TOOL FOR SIGNIFICANT FUEL SAVINGS IN THE E-PP SYSTEM

Ů Reduced emissions

E-MS avoids the operation of diesel generator sets at inefficient speeds and unacceptably low efficiency of the combustion engines by
using E-OP, the E-MS control system for optimized fuel consumption based on different loads and speeds.
This tool implements an innovative start-stop system for the diesel generator sets and enables significant fuel savings at partial or low
loads.

120

3

1

In a traditional diesel-electric system, all generators are synchronized at a common speed, so that this speed is defined as the nominal
speed. This operating state is very efficient under full load (1), but very inefficient in partial load operation (2). Yet special or passenger
ships in particular often only operate in partial load operation.
The E-PP System decouples the diesel generator sets so that they can be operated independently of each other at variable speeds. As
the entire engine map for the diesel engine is available for operation, the E-OP system can control the optimum speed for every power
requirement. In the partial load range, generator operation is therefore not only possible at (2), but also at (3).

2
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Speed %

Possible speed range

250 g/kWh
Speed reserve
Power reserve

SHORT-TERM POWER RESERVES

MANOEUVRING WITHOUT
ADDITIONAL GENERATORS

In addition, if allowed by the rating, further reserves of the
diesel generator sets can be used. For example, if there is an
increased power requirement, the speed can be increased
above the nominal speed (area hatched in red in the diagram/speed reserve).

The E-OP system has already proven its worth extraordinarily well on board of mega yachts and passenger ships. Here,
as the power requirement increases, the running diesel
gensets are initially continuously brought to a higher speed.

A higher power reserve (blue hatched area) is therefore
available for a short time. This means that it is no longer
necessary to start an additional generator for short-term
peak loads (e.g. when accelerating the ship after a lock or
docking manoeuvre, with additional short-term loads due
to the bow thruster, etc.).

In many manoeuvring or operating situations, it is therefore
no longer necessary to start additional generators, unlike
with conventional systems.

1 Optimal fuel consumption at rated speed

Speciﬁc fuel consumption:
190 g/kWh

i

Ů Fast response on varying load requirements

For optimal efficiency in a traditional diesel-mechanical system, the diesel engines are ideally driven along the propeller curve, which
runs across the engine map – between points (3) and (1) in the diagram.

60

40

Ů Falling operating costs

HOW IT WORKS

100

80

Ů Extended maintenance intervals

Rated speed
e. g. 1800 rpm

Load %

Ů Reduced generator operating hours

available in agreement
with the respective
diesel vendor

2 Typical fuel consumption at rated speed
and low load (e. g. because of redundancy
requirements)
3 Improved eﬃciency by variable speed with
the same load as in scencario 2

Diesel engine map with specific fuel consumption for a combination of speed and performance
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Remote Diagnostics

THE ADVANTAGES AT A GLANCE
Ů Immediate detection of operating faults and system errors - even from dry land

THE HIGHLY INTEGRATED CONTROL, DIAGNOSIS AND FORECASTING TOOL FOR SHIP OPERATION
E-MS brings the “Internet of Things” on board. The modular structure of our E-RD system provides you with a wide range of innovative
and cost-reducing applications based on remote monitoring: They range from remote diagnosis to on-condition maintenance and
forecasting of incidents and operating statuses based on the recorded and analyzed data. Optimize all the on-board operations of your
fleet from dry land - easily and cost-effectively.

Ů Very fast response times for troubleshooting
Ů Monitoring of long-term trends
Ů Introduction of proactive measures in order to prevent incidents
Ů Early avoidance of critical system conditions
Ů Low installation costs

i

As the E-PP already has a high degree of integration, the E-MS engineers were enthusiastic about this step: With the E-RD, we have developed a system, which enables you not only to collect extensive information about the status of all important assemblies on board,
digitally and in real-time, but also to analyze this information methodically.

DIGITAL NOON REPORT
Possible examples include the entire generator operation with all attached consumers, as well as nautical data and parameters from
the heating, ventilation and air conditioning system (HVAC). Or all information from the conventional Noon Report. As the user, you
can define the scope of data and analyses collected and access options.

REAL TIME
MONITORING

ANYTIME
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E-RD makes your ship a smart ship

ONE CLICK – ALL DATA
The wide range of data sources enables you to display a variety of
visualizations and reports. In order to make this possible, our E-RD
correlates all the collected data to produce meaningful and relevant
information, which can be retrieved at any time.
Analysis can be carried out at a variety of places: On board, via an
Internet connection in the shipping company’s office or directly at
E-MS. Of course, in compliance with the strictest data protection
provisions.
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Retrofit Solution

THE ADVANTAGES AT A GLANCE
Ů Efficient shaft generator operation, even at variable speeds, in slow steaming operation

THE INTELLIGENT RETROFIT FOR EFFICIENT OPERATION OF SHAFT GENERATORS

Ů Intelligent management of the electrical power supply

These days, slow steaming is highly important – even for special ships. But this operating mode isn’t always efficient for on-board operation: The significantly reduced speed of the main engine and simultaneous operation of the shaft generator at a constant speed and
high efficiency work against each other.
E-MS has created a solution to this problem: With the intelligent E-RS retrofit solution, we make it possible to operate conventional shaft
generators on board existing ships efficiently again, even at low speeds.

HOW IT WORKS
If the on-board network of a diesel, mechanically driven
ship is supplied by a shaft generator (PTO), it must usually
be switched off when travelling slowly. The auxiliary generator sets are then responsible for power generation. It is
significantly more expensive to operate auxiliary generator
sets than the main engine. The auxiliary gensets use diesel
(MDO) instead of heavy fuel oil (HFO), which results in increased maintenance costs.
E-RS now allows even on board of existing ships to operate
in shaft generator mode at nearly any time and under any
operating conditions, so that they can travel with maximum
efficiency.
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Ů Fuel savings of up to 15%
Ů Maximum flexibility in all operating modes
Ů Low investment costs, return of investment
Ů Easy implementation without off-hire times
Ů Only minimal modifications to existing switchboard systems and main engine control

i

BYPASS SWITCH ALSO ALLOWS CONVENTIONAL
OPERATION

A WORTHWHILE INVESTMENT

In order to make this possible, we use an innovative converter system, which ensures that power is supplied by the
shaft generator even at variable speeds, without the auxiliary gensets having to run.

The investment in E-RS is very manageable. The return-on-investment (RoI) essentially depends on the duration and speed of the slow steaming operation, as well as
the costs of the different fuel qualities for the main and auxiliary engines.

E-RS also allows parallel operation of the shaft generator
and auxiliary gensets. For this purpose, a bypass switch
can be added to the converter system, so that conventional operating modes on board can be retained and used as
before.

Our calculations for existing ships indicated that only 1-2
years would be required for the RoI. So it’s an investment
that pays off - even for older ships!

DC
AC

WE MAKE IT

POSSIBLE
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Service & Consulting

OUR SERVICES AT A GLANCE
Ů Definition of the system topologies and associated interfaces for complex on-board networks

EXPERTISE AND INDEPENDENT ADVICE FROM THE INITIAL IDEA TO RUNNING OPERATION
E-MS uses the team’s expertise not only for its own product development, but also to offer advice on all aspects of power generation
and supply on board of ships and offshore platforms. Our activities cover all areas, in which electrical energy is used: From propulsion
systems to large consumers in on-board operation to the smallest digital components.
With our solutions, you can benefit from maximum cost-efficiency, the most efficient use of energy, maximum environmental sustainability and low investment/maintenance costs.

Ů Concepts for complex, high quality on-board systems using standard components and planning workflows
Ů Creation of circuit diagrams and control cabinet designs
Ů Checking and evaluation of technical specifications and proposals from system suppliers
Ů Checking and evaluation of test conditions for on-board systems for energy production
Ů Creation of service specifications/performance specifications for complete systems, components,
engineering and commissioning services
Ů Engineering services for shipping companies, shipyards and suppliers, as well as service and commissioning

i

List of references (Extract)
Fresh water tanker with diesel-electric propulsion system and on-board water treatment system (new)

Various oil and offshore platforms (new and retrofitted)

60 meter mega yachts with innovative diesel-electric propulsion systems (2 x 1,600 kW, new)

Series of four 85 meter mega yachts with innovative diesel-electric propulsion systems (2 x 1,600 kW, new)

140 meter plus mega yacht with innovative diesel-electric propulsion system (new)

Series of over 60 river cruise ships with diesel-electric propulsion systems (new)

SWATH research ship with innovative diesel-electric propulsion system (new)
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INTELLIGENT SOLUTIONS FOR
Ů maximum cost-efficiency
Ů most efficient use of energy
Ů maximum environmental sustainability
Ů low investment and maintenance costs

e-powered marine solutions
GmbH & Co. KG
Schellerdamm 22-24
21079 Hamburg
Germany
Phone:
Fax:
E-Mail:
Website:
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+49 40 3 03 75 28-0
+49 40 3 03 75 28-100
info@e-ms.eu
www.e-ms.eu

© e-powered marine solutions GmbH & Co. KG, all rights reserved
International patents pending
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FOR ELECTRICAL ON-BOARD SYSTEMS

