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GERMAN MARINE EQUIPMENT COMMENT

Hauke Schlegel, managing director
VDMA – Marine Equipment and Systems 

I n a challenging world market, the international shipping and 
shipbuilding industries are heavily reliant on innovative equip
ment and system suppliers. The German marine equipment 

industry is a reliable partner and world champion in innovation, 
focusing on the aims of its customers in the global shipping in
dustry. These include improving economy, raising efficiency and 
reducing ships’ environmental footprint whilst, at the same time, 
safeguarding safety and operational reliability. Equipment sup
pliers are achieving these goals in support of the global shipbuild
ing and repair sectors with clever design and smart components, 
systems and services.

This publication is intended to update international ship
owners, shipyards and naval architects on current technologies 
and the latest developments in a number of important ship sys
tems offered by the equipment industry organised in VDMA. 
The following pages will provide guidance through main topics 
such as smart shipping and higher levels of automation, lower fuel 
consumption, alternative fuels, comprehensive onboard environ
mental protection, and the reduction of ships’ operating costs. 

The reader will receive an update on a highly qualified marine 
industry which has globally recognised competence stemming 
largely from a combination of experience and innovation. More 
than 400 companies make up the German equipment supply 
industry, consisting of market and technology leaders in all sec
tors. The fact that shipowners, as customers, along with capable 
technology partners at German universities and research institu
tions are closely involved in the innovation process and cooperate 
within the “shipbuilding network” is a quite unique and impor
tant competitive advantage for the German shipbuilding industry.

Wishing you an enjoyable and beneficial read, I am convinced 
that this publication will provide readers with most relevant 
 cuttingedge information and arouse interest in deepening con
tacts with Germany’s highly skilled marine equipment companies.

The association is a special division of the well-known German 
non-profit organisation, Mechanical Engineering Industry As-
sociation (VDMA) and represents the entire maritime supply 
industry with member companies from all disciplines includ-
ing mechanical engineering, electrical engineering and elec-
tronics.

VDMA supports its member companies with a wide range of 
 activities and services:

 >  intensifying mutual cooperation with operators and yards in 
technological as well as commercial fields;

 >  helping worldwide customers in arranging contacts with 
 German marine equipment manufacturers;

 >  fostering free and fair market principles in the global marine 
market by means of close contacts with various international 
organisations;

 >  sponsoring important international exhibitions and confer-
ences in the shipbuilding sector.

Contact: 
VDMA – Marine Equipment and Systems 
Weidestrasse 134 | 22083 Hamburg | Germany
Telephone:  +49-40-50 72 07-0
E-mail:  nord@vdma.org
Web:  mes.vdma.org
Online directory: german-marine-equipment.de

 >  ABOUT VDMA – MARINE EQUIPMENT AND SYSTEMS

German marine equipment –  
always a step ahead in innovation
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A technical approach to the dual-fuel 
ME-GA engine
MAN ENERGY SOLUTIONS  Augsburg-headquartered MAN Energy Solutions recently unveiled its latest 
low-speed, dual-fuel engine, the MAN B&W ME-GA, designed for LNG/fuel oil-operation. The new engine is an 
Otto-cycle variant of the company’s ME-GI engine. 

M AN Energy Solutions’ ME-GA 
engine is based on the well- 
proven MAN B&W dual-fuel 

platform and features a unique gas-admis-
sion concept with minimal installation and 
operating costs. Its engine room design is 
similar to that of ME-C/ME-GI engines.

Technology
The ME-GA engine is a pre-mixed, dual-fuel 
engine, in which methane is admitted during 
the compression stroke (Figure 1). This en-
ables a low gas supply pressure, which is ad-
vantageous for vessels with larger amounts 
of boil-off gas, like LNG carriers.

The ME-GA version incorporates some 
of the most successful concept ideas from 
ME-GI and ME-GI Mk. II platforms. The 
simple supply and purging concept mini-
mises installation costs. The gas admission 
system enables safe and reliable operation 
at lowest possible costs. The safety and 
purge concept from ME-GI Mk. II has been 
adapted to the ME-GA version with the in-
troduction of additional features.

Safe gas admission valve
The safe gas admission valve (SGAV) 
placed in the cylinder liner has been de-
veloped as a simple component, which 
provides safety against gas leakage into the 
cylinder whilst also enabling optimal con-
ditions for gas admission.

Since the SGAV contains a gas admis-
sion as well as a window valve in one unit, 
safety against gas leakage into the cylinder 
is reinforced. This improved safety elim-
inates additional requirements for com-
plex monitoring as a safety precaution, as 
opposed to other low-pressure, dual-fuel, 
two-stroke engines. The SGAV design 
also gives room for easy overhaul of the 
valve itself, along with maximum space for 
overhaul on the engine top.

Gas-regulating valve
To ensure simple and easy installation of 
the ME-GA engine and the fuel supply sys-

tem, a hydraulically actuated, gas pressure- 
regulating valve has been developed. The 
valve is controlled directly from the engine 
control system, simplifying the require-
ments for control of the supply system. 
Moreover, the gas regulating valve enables 
depressurising of the system without ded-
icated blow-off piping. The hydraulically 
actuated bypass valve is of similar design 
to the ME-GI blow-off valve.

Pressure-equalised, three-piston-
ring package
The company’s experience with the de-
velopment of piston ring configurations 
for different engine types, combined with 
know-how gained from ME-GI operation, 
has enabled the development of a rigid 
and reliable piston ring package for the 
ME-GA engine. It is similar to the pres-
sure-equalised, three-ring package for the 
ME-GI engine (Figure 2).

The three piston ring package com-
bines the controlled gas leakage of the first 

and second rings with a gas-tight, third ring. 
This advantageous combination ensures 
an even pressure distribution, including a 
minimum build-up of deposits in the ring 
grooves, and more resilience against ring 
collapse than typical applications with a 
gas-tight top ring. 

These properties are the basis for ob-
taining satisfactory cylinder conditions on 
the ME-GA engine and for giving the large 
freedom to optimise the combustion pro-
cess. The design of the ME-GI ring package 
has undergone millions of running hours 
accumulated in service on MAN B&W G70 
engines. Low wear rates show that the time 
between overhaul of piston crown and pis-
ton rings is well within MAN Energy Solu-
tions’ guidance values.

Adaptive cylinder control
The adaptive cylinder control (ACCo) 
system used on MAN Energy Solutions’ 
ME-C and ME-GI engines always ensures 
the best performance and the lowest pos-

Figure 1: Pre-mixed dual-fuel combustion  Source for all images: MAN Energy Solutions
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sible fuel consumption for the ME-GA en-
gine. The ACCo algorithm optimises the 
operation of each individual cylinder ac-
cording to specifications by automatically 
adjusting engine-setting parameters, for 
example, to counteract the possible neg-
ative impact of varying fuel qualities and 
calorific values.

Combining the ME-GA engine with 
EGR
Unlike other two-stroke manufacturers’ 
Otto-cycle low-speed engine aftertreat-
ment options, the ME-GA employs a 
high-pressure exhaust gas recirculation 
(EGR) system. While this requires a 
blower and a small, associated parasitic 
load- increase, it enables the system to be 
accommodated in existing engine rooms.

EGR is an option available for the ME-
GA engine to ensure Tier III compliance 
when running on diesel. EGR is an effec-
tive way of reducing NOx emissions from 
the diesel combustion process with only a 
marginal negative impact on the combus-
tion process itself, in terms of specific fuel 
oil consumption. Figure 2: Design of the three-piston-ring package>

Prepare now – be ready on time. DNV’s technical experts and digital tools can help you take the first 
steps on your compliance journey. Use the EEXI Calculator to create EEXI calculations and technical 
files simply and quickly, gain an overview of your emissions in operation for the CII with Emissions 
Insights and track regulatory requirements with Compliance Planner. Let DNV help you meet the 
new CO2 regulations and stay ahead of the regulatory curve.
Learn more at dnv.com/cii

EEXI AND CII – ARE YOU READY?

#WeSeaGreen with DNV



Testing of EGR and the ME-GA engine 
in diesel mode as well as gas mode has re-
vealed that EGR also reduces NOx emis-
sions effectively in gas mode. In addition, 
the test has shown that EGR is a strong and 
efficient tool for improving the gas com-
bustion process of the pre-mixed Otto-type 
engine.

Specifically, the EGR application optimises 
ME-GA operation by:

 > suppressing pre-ignition (operation on 
different gas qualities is possible);

 > suppressing excessive combustion 
rates (the improved cylinder condition 
gives better operating conditions for the 
piston ring pack);

 > improving optimisation possibilities of 
specific gas consumption (SGC) due to 
the increased compression ratio and opti-
mised gas admission;

 > reducing the heat load due to opti-
mised gas admission;

 > improving the specific fuel oil con-
sumption (SFOC) in diesel-operating 
mode (NOx constraints are removed);

 > reducing methane slip.

The EGR application reduces SGC and 
SFOC compared with an ME-GA engine 
running without EGR. SGC is reduced 
by approximately 3% in the complete load 
range, when operating in gas mode, and 
SFOC is reduced by about 5% in diesel 
mode. EGR also significantly reduces meth-
ane slip by 30-50% and improves the stabili-
ty of the Otto-cycle combustion process.

Compliance with emission  
regulations
As the pre-mixed combustion results in 
low NOx emissions, the ME-GA engine is 
inherently Tier II and Tier III compliant 
in gas operation mode. To utilise the dual- 
fuel potential (gas and diesel operation) in 
Tier III areas, the ME-GA engine requires 
application of EGR or SCR.

 >  ABOUT MAN ENERGY 
SOLUTIONS
MAN Energy Solutions SE is a multina-
tional company based in Augsburg, Ger-
many that produces large-bore diesel 
engines and turbomachinery for marine 
and stationary applications, marine pro-
pulsion systems, power plant applica-
tions and turbochargers. The company 
was formed in 2010 from the merger 
of MAN Diesel and MAN Turbo.[2] MAN 
Energy Solutions is a subsidiary of the 
German car maker Volkswagen Group. 
 www.man-es.com

Figure 4: The MAN B&W ME-GA engine pictured at MAN Energy Solutions’ Research Centre 
Copenhagen

Figure 3: MAN Energy Solutions aims to start testing the first, commercial ME-GA design by the end of 2021, with the first engine delivered 
early in 2022
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Engine portfolio in EU Stage V for inland 
waterway transport available
MAN ENGINES | Engines used in inland 
shipping with a rated power of more than 
300  kW must now comply with the EU 
Stage V emissions standard with a stricter 
particulate limit value (Non-Road Mobile 
Machinery/NRMM regulation). MAN En-
gines has therefore expanded its portfolio 
accordingly. 
In addition to the existing six-cylinder 
in-line engines, there are four further 
power ratings which extend the power 
range from the current 290 kW to 882 kW 
(394  hp to 1200  hp). The new units are 
two V12 engines, D2862 with 24.2  litres 
displacement and a power of 882 kW and 
735  kW, respectively. Moreover, there 
are two six-cylinder in-line engines with 
12.4  litres displacement and rated power 
of 412  kW or 368  kW. These new power 
ratings will be available at the end of 2021.
“Additional power ratings and types of en-
gines for EU Stage V are a further building 
block in the continual expansion of our 
portfolio of marine engines,” said Claus 
Benzler, head of Marine MAN Engines. 
Currently, the engine manufacturer of-
fers the MAN  D2676 six-cylinder in-line 
engine as the LE487 marine propulsion 
unit at a power of 290  kW and as the 
LE328 as a marine auxiliary unit running 
at 1,800 rpm and 1,500 rpm. 
It is MAN Engines’ modular exhaust gas 
aftertreatment (EGA) system that ensures 
compliance with the strict emission stand-
ard. It allows for a wide range of installation 
possibilities, since the individual compo-
nents can be positioned differently, ena-
bling flexible system integration tailored to 
specific customer needs. This offers advan-
tages not only in confined spaces or situa-
tions where access is difficult, but also in 
meeting the different requirements 
of the emission limit values. 
For engines with power rat-
ings of more than 300  kW 
used in inland waterway 
transport, the legislators 
have set higher emission limits 
per engine for nitrogen oxides 
(NOx = 1.8 g/kWh) and particulate mass 
(PM  =  0.015  g/kWh). In addition, the 
number of particulates is limited (PN = 
1.0*1012 n/kWh). For this reason, MAN 

The inline six-cylinder engine MAN D2676 plus an SCR system are sufficient to fulfil EU Stage V 
for inland waterway vessel specifications of less than 300 kW Source for all images: MAN Engines

For outputs of more than 
300 kW, MAN Engines provides a 
system with SCR and diesel 
particulate filter to meet 
EU Stage V requirements

Engines relies on an exhaust gas aftertreat-
ment (EGA) system with selective cata-
lytic reduction (SCR) and diesel partic-
ulate filter (DPF) for engines rated more 
than 300 kW. At power ratings of less than 
300  kW, the statutory specifications for 
nitrogen oxides (NOx = 2.1 g/kWh) and 
particulate mass (PM  =  0.1  g/kWh) are 
satisfied using an SCR system on its own 
without a DPF. 
MAN Engines’ modular EGA system for 
workboats was demonstrated at the Inter-
national Workboat Show in New Orleans 
back in 2017. It is currently being deployed 

on ships on Lake Constance and in the 
Netherlands.

 > ABOUT MAN ENGINES
MAN Engines – a division of MAN Truck 
& Bus – develops, produces and sells 
a wide range of efficient high-speed 
diesel and gas engines with pow-
er outputs of up to 1,471 kW (2,000 
hp) for a wide range of applications in 
many industries including shipping, 
boats and special-purpose vehicles.  
 www.man-engines.com
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“The key enabler for greener  
shipping is the fuel”
ROLLS-ROYCE POWER SYSTEMS  The shipping industry is continuously developing hybrid and battery- 
electric propulsion, fuel cells and synthetic fuels as well as digitalisation and autonomous control to increase the 
efficiency of propulsion systems and transition into a more sustainable business. Rolls-Royce Power Systems, 
whose products and systems carry the mtu brand, is working on implementing various projects in this field.

R olls-Royce Power Systems is taking the next step towards a 
 climate-neutral future. By 2030, the Rolls-Royce business unit 
is to cut greenhouse gas emissions by 35% compared with its 

2019 level through the use of new net zero and cero carbon technol-
ogies. This near-term target plays a significant role in Rolls-Royce 
Group’s ambition to achieve net zero by 2050 at the latest. “Part of 
our future strategy PS 2030 is the development of climate-friendly 
technologies, in which we will invest around 500 million euros this 
decade,” said Dr Daniel Chatterjee, director of Technology Manage-
ment & Regulatory Affairs at Rolls-Royce Power Systems.

A key element in achieving these goals is the certification of the 
most important mtu engine products, which will run on sustaina-
ble fuels from as early as 2023. “One thing we do know is that we‘re 
not going to see any one-size-fits-all fuel, but rather a coexistence 
of different fuels and propulsion technologies,” said  Chatterjee. 
E-fuels such as e-hydrogen, e-methane, e-methanol, e-diesel or 
e-ammonia, which are produced from renewable energy sources 

and subsequently refined, can be converted into propulsion power 
in climate-neutral ways.

Battery or e-fuel
As the energy density of a battery is much lower than that of 
 e-fuels, using battery-stored electricity directly to power electric 
motors is not an option. To run an mtu Series 4000 V16 engine 
for eight hours at an output of 2,000  kW would take over 100 
tonnes of batteries, for example, which is clearly not practical.

Power-to-X enables global energy trading
The energy density of e-fuels is not the only argument for using 
them. They also enable energy to be traded globally. In P ata gonia or 
the Sahara, for example, there is huge potential for generating pow-
er from renew able sources. The utilisation rate of a wind turbine in 
Patagonia is three to four times that in Germany. However, the elec-
tricity generated there cannot be transported to Germany, where it is 

Under the MethQuest project, Rolls-Royce Power Systems engineers are looking at using an innovative large spark-ignition engine to run on 
hydrogen. Used in power generation, the aim is for this engine to achieve the power density of a natural gas engine with low emissions. 
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needed. But if the electricity is converted into fuel in Patagonia using 
a P ower- to-X process, such fuel can be transported with relative ease. 

Although energy is lost during conversion and transporta-
tion, more energy is available at the end of the process than would 
have been generated directly in Germany. Ultimately, the world‘s 
total energy needs will only be met by exploiting such potential, 
according to Rolls-Royce Power Systems. 

The search for the right Power-to-X fuel
In various studies, a team of Rolls-Royce experts is currently 
working with customers and industry partners to examine the en-
tire logistics chain – from fuel infrastructure, the cost of creating 
it, and vessel range, to the propulsion system and building it into 
the vessel. What all e-fuels have in common is that they have a 
much lower energy density than conventional diesel. This means 
that the weight and space requirement of fuel tanks increase in 
every case – but not to the same extent for every type.

Hydrogen for ferries and tugboats
As a result, ferries or tugboats operating on defined, short routes 
are more likely to use hydrogen as a fuel because they can refuel 
frequently and rely on this fuel being available at their port of call. 
Experts at Rolls-Royce expect that as early as 2035 over half of 
all the world‘s ferries and tugs will no longer be diesel-powered.

Developing fuel cell systems ready for market
“In a few years‘ time, we‘ll be supplying fuel cell solutions,” said Peter 
Riegger, vice president, PowerLab at Rolls-Royce Power Systems. 
“They promise exactly what we all need for a green future: zero-car-
bon mobility and zero-carbon power generation. Another major 
advantage of fuel cells over internal combustion engines is that they 
are scalable and extremely versatile in applications, meaning that if 
more power is needed, more fuel cell modules can be added on.”

This also happens in operation. To date, propulsion power – 
for example in ships – is produced mainly by diesel engines whose 
power rating has to correspond to the vessel‘s maximum power re-
quirement. Fuel cells, however – especially when combined with 
batteries – open new possibilities, allowing the vessel to adapt con-
stantly to match power demand with power generation, thereby 
saving fuel in the process. When a lot of power is required, all fuel 
cells are used, while in average power demand scenarios, some fuel 
cells can simply be switched off. 

Internal combustion engines will continue to be used 
in yachts
For yachts, too, the trend is moving away from conventional die-
sel engines, with many owners already using hybrid systems com-
bining diesel and electric engines with battery systems. Fuel cells 
will be commercially available in 2030 capable of replacing diesel 
generators for power generation. Used as part of hybrid electric 
powertrains, they will also provide part of the propulsion required. 

However, the internal combustion engine is not set to disap-
pear from yachts. This is because range is a major consideration 
for many yachts, and they are often cruising in exotic locations 
where one cannot count on alternative fuels such as h ydro gen or 
methanol being available. 

This is where diesel remains an important option – in the 
form of carbon-neutral e-diesel. It will continue to be available at 
most ports and has a much better energy density than hydrogen. 
E-diesel can also be used in existing engines. E-ammonia is also 

an attractive option as a marine fuel, although for safety reasons 
Rolls-Royce experts do not currently foresee it being used by fer-
ries, tugs or yachts in coastal shipping. 

“The internal combustion engine has not had its day. Using 
synthetic fuels such as hydrogen, produced from renewable en-
ergy sources, it is set to remain a key technology going forward,” 
said Riegger. 

The hydrogen-powered combustion engine
Rolls-Royce Power Systems engineers are currently developing 
a hydrogen engine. They are testing the technology on the sin-
gle-cylinder test stand as part of the MethQuest R&D project. If 
the tests continue to be as promising as they have been to date, a 
full-configuration engine is to be tested before the end of 2021. 
“So far, with the hydrogen engine, we‘ve mainly been focusing on 
stationary power applications, but we also see potential in the in-
dustrial and rail sectors,” Riegger concluded. 

 >  ABOUT ROLLS-ROYCE POWER SYSTEMS
Developing sustainable solutions to meet challenges in the 
drive and power  generation sectors is the principle strategic 
objective of Rolls-Royce‘s Power Systems business unit, with 
its products and solutions brand mtu.  As a leading supplier 
of power for safety-critical installations and inte grated drives 
for marine, heavy off-road and rail applications, the company 
has been a reliable partner with customers for over 110 years. 
 www.mtu-solutions.com 
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Our maritime product range
We are one of  the world‘s leading manufacturers of  
electrical equipment, reefer container sockets, maritime 
lighting solutions, and CCTV video surveillance for ship-
building and offshore. Every day, our products prove their 
efficiency, even under the harshest conditions in different 
maritime applications. We control every process of  the 
entire supply chain ourselves to deliver the highest 
quality.

Your expert for good times and quality manufacturing. 
All products can be found at www.wiska.com



Reducing emissions throughout  
all applications 
WOODWARD L’ORANGE  To meet Paris Agreement targets on greenhouse gas (GHG) emissions, the IMO 
aims to reduce shipping’s emissions by 50% by 2050 compared with 2008. The pressure to decarbonise is clearly 
increasing. Woodward L’Orange offers an overview of how to select the right Power-to-X (PtX) technologies for 
a given application and what the choices and benefits are, using a PtX fuel in an internal combustion engine.

T he costs for power generation from renewable energy 
sources have been falling for years. In most regions of the 
world, they are now cost-competitive even without sub-

sidies. The increasing amount of wind and solar power calls for 
new technologies either to store large amounts of electric energy 
or to convert it to chemical substances as synthetic fuels.

It can be expected that over the coming years, hydrogen technol-
ogies and Power-to-X (PtX) systems will follow a strong cost decline 
as they scale up rapidly. On the basis of green hydrogen, it will be 
possible to create cost-competitive synthetic fuels with zero carbon 
footprints. These synthetic fuels can be used to achieve a dramatic 
reduction of GHG. This is especially the case in applications where 
direct electrification and battery electric drives are not feasible.

Challenges facing the marine industry
The shipping industry is a large field of such applications. And 
there are various PtX fuels currently being investigated. From 
the perspective of being GHG-neutral, they all have one com-

monality: they are produced from green hydrogen. Converting 
hydrogen to more complex chemicals improves the ease to store 
but also increases the total costs and energy demand of produc-
tion, especially if carbon capture is needed to generate hydro-
carbon fuels.

Figure 1 highlights how much fuel volume is necessary to 
store a certain amount of energy. It can be seen, that for LNG, 
methanol and ammonia, the volume is almost twice that of 
diesel or heavy fuel oil (HFO). For hydrogen, both liquid and 
compressed, the required volume is even larger. The charac-
teristics of the applications determine if the benefits of lower 
fuel costs compensate for the higher effort required for hydro-
gen storage.

Figure 2 illustrates a systematic approach to determining the 
best PtX technologies for different applications. For short-range 
and especially highly utilised applications, direct electrification or 
a fuel cell might be the best option. For many long-range applica-
tions, a retrofitted or new internal combustion engine is more fea-

Figure 1: Required volume in litres of PtX fuel for storage of 10kWh (without a storage tank) Source for all images: Woodward L’Orange
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sible. In these applications, utilisation (fuel consumption) deter
mines if the focus is on fuel cost or easier fuel handling. Ammonia 
produced with nitrogen is expected to be cheaper than methanol 
produced with CO2.

Woodward L’Orange’s green roadmap
Woodward L’Orange offers a broad range of injection tech
nologies that are designed or adapted to inject synthetic fuels, 
either gaseous or liquid. For many years, the SOGAV (So
lenoid Operated Gas Admission Valve) port fuel injector is 
used for applications where gaseous fuels need to be injected 
at low pressure upstream of the cylinder intake valves. It offers 
a direct actuation and is therefore an easy to use and robust 
injection system. With a virtual sensor included, it is possible 
to monitor in real time the position of the valve. This makes it 

suitable for pure gas or dualfuel engines. As ignition source, 
these lowpressure dualfuel engines rely on Woodward  
L’Orange’s diesel injectors that can inject the smallest quanti
ties of fuel with extreme precision while being able to run at 
full power in diesel mode.

For highpressure dual fuel applications, Woodward L’Orange 
recently introduced the new highpressure, dualfuel injector 
family. It allows the injection of both diesel fuel at up to 2,200 
bar and a second/PtX fuel at 600 bar directly into the cylinder. 
This allows for a diesellike characteristic of the engine at highest 
efficiencies and power densities. The engine can be operated with 
either fuel at 100% load.

Woodward is continuously extending its portfolio of injec
tion technologies to serve the broad range of PtX applications. 
To fill the gap between highpressure dual fuel and port fuel 

Figure 2: Schematic matrix for the selection of a PtX technology

>
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injection, the company is currently work-
ing on a flexible medium- pressure direct 
injector platform. As can be seen in Figure 
3, this injector can be designed either to 
inject the fuel at pressures of 20 bar or up 
to 100 bar.

During the coming decade, the regula-
tory and market environment will undergo 
severe changes. Choosing a flexible 
engine technology today of-
fers the opportunity to 
change to other fuels 
during the long lifetime 
of an engine. Different 

pathways for such a fuel bridging are shown 
in Figure 5. Woodward L’Orange injectors 
can be designed to allow a fuel switch with 
minor changes.

 >  ABOUT WOODWARD 
L’ORANGE
Woodward and Woodward L’Orange 
stand for innovation, expert knowl-
edge and experience as a frontrunner 
in state-of-the-art technology. With 
over 8,300 employees worldwide, the 
long- established companies  develop, 
manufacture and distribute leading- 
edge engine components and 
 control systems for large engines in 
ships, power plants, heavy vehicles, 
 locomotives and other applications. 

www.woodward.com

Figure 5: Possible fuel transition pathways

Figure 3: Overview of Woodward’s PtX injectors and valves

Figure 4: Evolving towards  
a fossil-free tomorrow with a  

high-pressure dual-fuel system
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Shaft power measurement a major step 
to increase fuel efficiency 
TX MARINE MESSSYSTEME GMBH | Special-
ised in engine power measurement on seago-
ing vessels,  TX Marine Messsysteme GmbH 
is developing a new generation of the shaft 
power measuring system TORXmeter®. 

The technical parameters of the TORX-
meter mkII include:

 >  sampling frequencies are increased to 
400 kHz (24 bit);

 >  self-learning correction of tolerance in 
magnetic poles accuracy of 1 micron;

 > permanent sensor health check,
 >  permanent plausibility check (sin cos² 

crosscheck);
 > resolution 76nm;
 >  numbers of sensors – two hall and two 

AMR sensors in each sensor head;
 >  measuring of shaft diameter accuracy 1 

micron;
 > averaging by position, not by time.

The contactless measuring system is based 
on the accurate measurement of the twist 
on the propeller shaft created by the engine 
output. The TORXmeter mkII system uses 
two belts with a magnetic pattern which 
are clamped on the shaft. Contactless sen-
sors pick up the change in position of the 
magnetic field during engine operation. 

The novelty of the TORXmeter mkII is 
that it now includes a permanent health 
and plausibility check of the EXFR sensors 
mkII which pick up changes in the magnet-
ic field. This allows easy detection of faulty 
measurements and also helps technicians 
during installation and commissioning.
Due to the Covid 19 pandemic, which has 
prevented service technicians from trav-
elling at times, every TORXmeter mkII 
comes with a step-by-step installation vid-
eo and free e-mail assistance. This allows 

the crew on board to install the system 
without a service technician.

 >  ABOUT TX MARINE 
MESSSYSTEME GMBH
Established in 2013, TX Marine 
Messsysteme GmbH, a family-owned 
company, offers a wide port folio of 
measurement equipment for ships’ 
engines. Its products are used on 
hundreds of vessels worldwide.  

www.txmarine.com

FACTS AND FEATURES
Device name complete TORXmeter® mkII

Description Shaft power measurement system for permanent measurement of torque, shaft 
rpm and shaft power

Necessary space
1.5m up to 2m distance between both sensor belts (smaller mounting space 
upon request) 
Different shaft diameters within the measuring system can be served by  
different sensor belts

External Supply voltage 100/240 V AC; 50-60 Hz; 16 A

Ambient temperature Terminal Box mkII and MWE Box mkII box 0°C up to + 50°C 
EXFR sensors mkII and sensor belts mkII 0°C up to + 50°C

Operable shaft diameter 150mm up to 3000mm

Max. shaft RPM Up to 250rpm (>250rpm on request)

Measuring error Approx. 0.1% (depending on shaft diameter and torque)

Outputs 4-20mA outputs and NMEA protocol (other outputs upon request). Alarm out-
puts

Data storage SD card on the controller board of the Terminal Box mkII 
Storage data: measurement data, daily and test report as .txt files
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New generation of side channel 
pumps helps reduce emissions
SERO PUMPSYSTEMS GMBH   With the SHP marine side channel pump, SERO Pumpsystems GmbH has 
launched a new means of injecting LPG from various supply tanks into the drive engines in the secondary fuel 
supply systems of hybrid ship propulsion units

B eing a liquefied gas that is stored 
in unpressurised and chilled tanks, 
LPG requires specifically designed 

pump equipment to boost the pressure to 
approximately 55 bar within the second-
ary fuel supply system (SFSS). Originally, 
developed for oil and natural gas appli-
cations, the “standard” SHP side channel 
pump covers many of the hydraulic re-
quirements. 

However, to meet shipboard service 
conditions, various marine adaptations 

were made to the basic design. The aim was 
to fulfil the relevant technical regulations 
of international classification societies that 
were based on the IMO-IGC set of rules 
and standards. 

The success of these measures has been 
confirmed by approval from DNV. This 
makes the SHPmarine the first pump of its 
kind to have a type approval for maritime 
dual-fuel propulsion systems. This desig-
nation allows the SHPmarine to be incor-
porated into the designs of various manu-

facturers of marine propulsion engines and 
large marine diesel drives.

The SHP side channel pump was origi-
nally developed to pump clean (solid-free) 
light hydrocarbons, petrochemical liquids 
and any volatile process fluid with an en-
trained gas content of up to 20% by volume. 
Natural gas liquid (NGL)  and LPG trans-
fer and boosting are common services. 

The target applications in the oil and 
gas processing industry nicely overlap the 
essential pumping requirements of the 
SFSS marine services. The hydraulic ca-
pabilities of the SHP cover the essential 
SFSS pumping criteria closely, but the de-
sign functionality of the SHP allowed for 
m arine adaptation.

The most important point is the fact 
that side channel pumps can handle diffi-
cult conditions like no other pump tech-
nology. In extreme cases, the SHP can 
reach a head of almost 1,200m at a flow rate 
of 1m³/h. The fuel consumption of a typi-
cal LPG tanker is between 3,000 and 5,000 
l itres of propane per hour depending on its 
size and maximum attainable speed. 

The SHP is required to feed the SFSS 
consistently and, in turn, the main propul-
sion engine at this rate and with a pressure 
head of approximately 1,100m. Usually two 
SHPmarine pumps are employed and work 
in conjunction with an intermediate service 
tank in the SFSS. This allows pressure and 
LPG temperature to be controlled accord-
ing to consumption. 

One of the key advantages of the SHP-
marine is its low net positive suction head 
(NPSH) requirement. This is of great 
importance when extracting LPG from 
the upper deck gas tanks.  Where space is 
extremely limited, the low NPSH require-
ment of the SHP allows the tanks to be 
lowered and configured to feed the pumps 
efficiently.

Another feature of a side channel pump 
is that it is pulsation free thanks to its unique 
delivery principle. Unlike piston diaphragm 

BW Gemini is the world’s first two-stroke, LPG-powered vessel to be converted for BW LPG 
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pumps, side channel pumps do not cause 
any pressure fluctuations or impulses. 

They operate continuously and provide 
consistent flow at the prescribed discharge 
pressure. Pulsation dampers are not re-
quired. In addition, the SHPmarine, for its 
part, is resistant to the vibrations from the 
ship’s main drive engines that can be trans-
mitted through the hull of the vessel.

Marine adaptation and acceptance 
according to IMO-IGC regulations 
In terms of process technology, the SHP-
marine side channel pump meets all 
requirements for the pumping of LPG 
from the storage tanks via the SFSS to the 
propulsion engine of an oceangoing ves-
sel. Shipboard applications are, however, 
harsh and challenging due to the unique 
ambient conditions in which ocean going 
vessels operate. 

The SHPmarine has been adapted to 
conform to the established IMO-IGC rules 
and guidelines. The material requirements 
for pressure-containing components in-
cludes the use of austenitic stainless steels 
or low-temperature nickel steel. 

Additionally, the corrosive environ-
ment and the extreme temperature swings 
had to be taken into account. This was 
achieved by using spring-loaded stainless 
steel hardware and special low-temperature 
O-rings along with a five-layer marine paint 
to protect the structural components from 
salt water and UV radiation. 

A special dry-running mechanical seal 
was designed to meet emission standards 

and ensure safety with leak-free perfor-
mance. The cartridge seal provides the 
highest cost efficiency in operation and 
service. 

To meet the flow and head criteria, 
SERO PumpSystems has extended SHP-
marine’s performance range up to a ten-
stage  h ydraulic configuration. To assist in 
servicing the pump, the company integrat-
ed an all-steel spacer coupling between the 
pump and the drive engine. 

Modular design 
The SHPmarine incorporates a modu-
lar design for the liquid end of the unit.  
The pump can be supplied with a variable 
number of stages to adapt it to the specif-
ic flow rate and delivery head required on 
the ship. The modular design using “stand-
ard” components guarantees cost-effective 
and efficient production of the pump, but 
ensures short and reliable delivery times.

Currently, the first SHPmarine pumps 
in both the high-pressure and the low-pres-
sure versions have already been integrat-
ed into the SFSS of various LPG tankers.  
Commissioning will commence shortly. 

 >  ABOUT  
SERO PUMPSYSTEMS 
SERO is the only exclusive manufacturer 
of side channel pumps. Environmental 
protection and conservation of natural 
resources are corporate responsibilities 
which are top priorities in the company’s 
ESG strategy. www.seroweb.com

The SHPmarine is the first pump of its kind with type approval for maritime dual-fuel 
propulsion systems  Source: SERO PumpSystems

Dr. E. Horn GmbH & Co. KG 
Max-Planck-Straße 34 
71116 Gärtringen
Deutschland
Telefon: +49 (0) 7034 27024-0
E-Mail: info@dr-horn.org
www.dr-horn.org

• digital version with high accuracy
• robust design
• measures humidity and 

temperature of the oil
• two relay or 4-20mA outputs build 

into the sensor
• version with marine 4.0 capability 

is available
• MTP under preparation
• low-cost versions available

WATER IN OIL 
SENSOR 

PROTECTS 
YOUR ENGINE



Retrofit of insulation on superyacht
TMAX GERMANY GMBH  Built in 2010 by the Italian company ISA Yachts, the superyacht Mary Jean II  
underwent a ten-year inspection in 2020. tmax Germany GmbH retrofitted the insulation in the engine  
compartment and, within six months, designed, produced and installed two insulation systems each  
for the exhaust gas turbocharger and exhaust aftertreatment system including exhaust gas manifolds.

I n early 2020, the captain and chief engi-
neer of the Mary Jean II approached tmax 
with the task of replacing the existing, 

no longer 100% functional thermal insula-
tion in the engine compartment. Safety on 
the high seas is a top priority in the marine 
sector, which meant that it was important 
to reduce the surface temperature of hot 
components such as turbochargers,  exhaust 
aftertreatment systems and exhaust mani-
folds. 

This was crucial not only to lower ther-
mal risks substantially and thus improve 
fire protection but also to minimise heat 
transfer to the engine compartment to pro-
vide better working conditions for person-
nel. Ease of maintenance along with simple 
assembly and disassembly were further im-
portant requirements for the insulation. 

It had to be possible to remove it for 
maintenance without great effort and re-
install it without any loss of performance. 
Additionally, the design of the technical 
system had to underline the exclusivity of 
the superyacht as well as high quality.

The system
tmax performed a retrofit – including 3D 
scan – of the turbocharger and exhaust 
aftertreatment insulation system as well 
as assembly. The design and manufacture 
of precisely tailored insulation requires 
high-quality 3D data of the relevant com-
ponents. Since these were not available, 
tmax undertook a high-precision 3D scan 
using a fast scanning speed to minimise 
time and in difficult working conditions 
with limited accessibility. 

The scan data are displayed as a 3D 
model in real time. Following data capture, 
checks can be made instantly on site to en-
sure that all necessary areas have been re-
corded.

Based on the scanned data, tmax engi-
neers at the development centre in Mann-
heim generated a CAD model of the turbo-
charger and exhaust system, including the 
exhaust outlet. This basis was used to lay 
out and design two insulation systems.

An insulation mat concept, i.e., textile 
insulation, was proposed for the exhaust 
 aftertreatment system and the exhaust out-
let (Figure 1). This insulation consists of an 
exterior coated fibreglass fabric which is im-
permeable, thus preventing the hot surface 
of the exhaust aftertreatment system and 
exhaust pipes from coming into contact with 

Figure 1: Insulated exhaust aftertreatment system and exhaust line with tmax-Insulation Fabrics/Soft Wraps Source for all images: tmax
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 > ABOUT TMAX
tmax is recognised as a global specialist 
in the design and production of thermal 
and acoustic insulation systems for all 
drive technologies. www.tmaxgroup.com

flammable fluids such as oil or fuel and elim-
inating thermal risks. It also helps ensure 
durability and increases the lifetime of the 
inner layer, since it has good heat resistance, 
high flexibility and high wear resistance. 

Insulation cladding (Figure 2) was used 
for the turbocharger. It consists of three 
components in a cartridge construction – 
the exterior panel, the insulation material 
and the interior panel. The thermal insu-
lation prevents flammable liquids from 
collecting on the hot surfaces; adjacent 
temperature-sensitive components are pro-
tected from overheating. 

With skillfully applied beading, flat re-
cesses and elevations, tmax made it possible 
to set stylistic accents without great effort 
in order to give the cladding a very individ-
ual and diverse design. Once the concept 
was approved and the insulation was com-
pleted at the company’s site in Mannheim, 
the tmax assembly team installed the insu-
lation on board the Mary Jean II in La Cio-
tat, France, in May 2020. 

As part of the sea trial, i.e., the accept-
ance of all retrofit work by the classifica-
tion  society, tmax performed temperature 

measure ments at various points on the in-
sulation surface to ensure and prove that 
the requirements had been met. 

The result
The new insulation lowers surface temper-
atures in the area of the exhaust aftertreat-
ment and exhaust routeing downstream of 
the turbocharger by approximately 10°C 
compared with the former insulation 
system. It makes it significantly easier to 
access areas requiring service. By using 
high-quality materials and a sophisticated 
mat concept, the least possible amount of 
insulation material can trickle out, which 
in turn improves working conditions in 
the engine compartment. 

Near the exhaust turbochargers of the 
drive engines, the cladding covers signif-
icantly more hot areas than the previous 
mat solution, which greatly improves fire 
protection. The overall appearance of the 
engine is of higher quality.

Figure 2: Insulated turbocharger with tmax 
insulation cladding
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• High efficiency with low noise and vibration
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More safety and stability 
SCHWINGUNGSTECHNIK-BRONESKE GMBH | 
As a specialist in elastic support, the compa-
ny Schwingungstechnik-Broneske GmbH 
has designed the SB Broneske Solution, a 
complete and smart package of anchorage 
points and fixed points. The company’s 
products are already installed as standard on 
many types of ship. 
The equipment supplier would like to 
draw the industry’s attention to the design 
of its systems in which each pipe section is 
supported not only by a fixed point (i.e., 
two fixed-point vibration mounts) but 
also one or more horizontal anchorage 

points. This operating principle differs 
from the one using only anchorage points 
with the pipe section hanging in these 
anchorage points, which is nevertheless 
used at some shipyards, Dr Dirk Broneske, 
managing partner at SB Broneske, said. 
Thus, the exhaust pipe can expand in a 
controlled manner and is stabilised by 
the anchorage points which are designed 
to allow for likely thermal expansion. 
Exhaust gas compensators are placed 
between the pipe sections, enabling and 
compensating for the thermal expansion 
of the pipe ends.

 >  ABOUT SB BRONESKE
SB Broneske (Schwingungstech-
nik-Broneske GmbH) is an internation-
ally operating specialist in the elastic 
support of exhaust pipe systems as 
well as scrubbers. The company, estab-
lished in 1972, manufactures all prod-
ucts (vibration mounts, deck and bulk-
head penetrations, expansion bellows, 
rain caps and exhaust gas flaps) at its 
factory in Quickborn, near Hamburg.   
 www.broneske.de

New water-in-oil sensor protects engines
DR. E. HORN GMBH & CO KG | Sensor spe-
cialist Dr. E. Horn has developed the new 
water-in-oil sensor, FRG00035, to prevent 
damage to engines. 
Oil has the ability to hold a certain amount 
of dissolved water. The maximum amount 
of water that it can hold depends on the 
oil’s saturation point. Above this point 
free water precipitates, which can lead to 

corrosion inside a component and cause 
major damage and lengthy downtime. The 
saturation point is influenced by temper-
ature and various other factors including 
the composition of the oil (mineral or syn-
thetic) and the formulation of additives. 
Moreover, it changes over time.
Replacing earlier systems for the basic 
measuring of free water in oil or emulsion, 

the new system senses the absolute con-
tent of absorbed water in oil. Based on a 
capacitive sensor element, the water-in-oil 
sensor FRG00035 physically detects water 
activity, known as its AW value.
The system provides very precise measure-
ment results, compensating for the effects 
of both temperature and age. It provides 
an alert function containing pre-alarm at 
0.5 AW (which correlates to 50% humid-
ity) and main alarm at 0.9 AW. These val-
ues can be set differently depending on 
the needs of the application.
Installed in a robust stainless-steel hous-
ing, the new water-in-oil sensor with-
stands the most demanding environmen-
tal conditions. In combination with the 
MPU010 evaluation unit, the customer re-
ceives a very flexible system offering sim-
ple integration with various output signal 
and bus-signal options.
These interfaces are under preparation for 
MTP together with partners in the VDMA 
MTP Group.

 >  ABOUT DR. E. HORN 
GMBH & CO KG
Dr. E. Horn GmbH & Co KG is a leading 
manufacturer of sensors, displays and 
safety systems, especially for monitor-
ing medium and large engines and drive  
systems. www.dr-horn.orgWater-in-oil controller with multiple interfaces Source: Dr. E. Horn
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SICK | Sensor specialist SICK continues to 
expand its measurement technology series 
for commercial oceangoing vessels. The 
newly developed MARSIC280 specifically 
monitors the effectiveness of scrubber sys-
tems.
Since the introduction of the MARSIC se-
ries, SICK has been a busy partner in mon-
itoring ship emissions. The ship emission 
measurement devices evaluate harmful 
ship emissions ranging from SOx to CO2.  
High temperatures, stormy seas and per-
manent shipboard vibrations do not affect 
the measuring accuracy of the gas analys-
ers. The specified emission values can be 
monitored and documented in a binding 
and legally secure manner.
The MARSIC series is type-approved by 
leading classification societies and accept-
ed by flag states. With the MARSIC200 
and MARSIC300, the company of-
fers a unique product portfolio 
that sets it apart from the com-
petition. Fundamentally, the 
two series differ in the nature 
of their measurement technol-
ogy. The MARSIC200 uses 
proven cold-extractive tech-
nology. The MARSIC300, as 
a compact complete system, is 
the only one in the global compe-
tition with hot-extractive technolo-
gy for process gas and emission monitor-
ing on board. 

New emission measurement  
technology 
SICK recently launched the  MARSIC280, 
a new development based on the cold- 
extractive measurement technology of the 
MARSIC200. The new “small”  MARSIC 
is specifically tailored to the require-
ments of the scrubber application and also 
uses the proven filter technology of the 
 MARSIC300. The MARSIC280 features 
new state-of-the-art components. It is sup-
plied preassembled on a mounting frame. 
Assembly is therefore optimised compared 
with the  MARSIC200, saving time and 
money. 
Close cooperation with a leading global 
classification society took place during 

 development. In addition to this initial type 
approval, other approvals for  MARSIC280 
are in process. It thus combines long-term 
technical and target-oriented device op-
timisation with acceptance by leading 
 classification societies. 
In addition, MARSIC280 is low- 
maintenance and, like its MARSIC peers, 
will be characterised by longevity. Compo-
nents can be easily changed using a module 
exchange concept. Due to the use of stand-
ardised units from the MARSIC300, for 
 example, MARSIC280 provide flexibility 

and reduces the necessary spare parts inven-
tory. Service support is available globally.

 > ABOUT SICK
With a wealth of expertise in land-based 
emission measurement, SICK has also ap-
plied its expertise to the development of 
series instruments for gas analysis on the 
high seas. The MARSIC series, created spe-
cifically for maritime requirements, has led 
to SICK becoming one of the leading man-
ufacturers of maritime emission measure-
ment technology. www.sick.de

MARSIC280 – new cold-extractive  
emission measurement technology 

MARSIC280: pre-assembled on a mounting frame for cold-extractive emission monitoring – 
MARSIC300: emission monitoring with hot-extractive technology Source: SICK
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Direct electrical propulsion for  
enhanced SOVs 
VOITH   In harsh sea conditions such as those prevailing in the North Sea, the maintenance of offshore wind 
equipment is a demanding task.  Sophisticated service operation vessels (SOVs) enable safe work in the wind 
farms of the North Sea, even under adverse conditions.

T he rough conditions at sea place high 
demands on materials and compo-
nents. In the offshore wind industry, 

reliable workboats such as service opera-
tion vessels (SOVs) are essential, both for 
safety and the commercial success of such 
facilities. 

Equipped with state-of-the-art naviga-
tion technology as well as powerful drive 
systems, the vessels can operate safely in 
the wind farms of the North Sea even  under 

challenging conditions. Up to now, the 
SOVs have mostly been powered by diesel 
engines. 

However, this significantly reduces the 
overall eco-balance of the wind turbines. It 
is now necessary for a consistent ecological 
setup to include the drive systems of the 
SOVs. With the introduction of the electric 
Voith Schneider Propeller (VSP), the Ger-
man technology group Voith is making an 
important contribution in this field. 

The electric Voith Schneider  
Propeller
The new electric Voith Schneider Propel-
ler (eVSP) is the latest development in 
the company’s strategy of pushing ahead 
with the continuous electrification of its 
proven drive technologies. In this way, 
Voith is meeting the growing demand for 
resource-saving and energy-efficient mo-
bility as well as future-oriented mobility 
concepts. 

The Norwegian shipping company Østensjø relies on the electrical Voith Schneider Propeller for its new SOVs Source for all images: Voith Group
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Among the advantages of the new 
eVSP are high efficiency and reduced 
complexity, since the permanent-magnet 
synchronous motor is already integrated 
into the propeller. The complete omis-
sion of gears reduces noise to a minimum 
and frees up critical space on the ship. The 
drive system combines the technology of 
the VSP with more than a decade of elec-
trical know-how from the Voith Inline 
Thruster (VIT). 

“With the electric Voith Schneider 
Propeller, we are making an important 
contribution to the electrification of the 
driveline in marine applications and thus 
to even more resource-saving shipping,” 
said Dr Dirk Juergens, vice president of 
Research & Development for Marine Ap-
plications at Voith. “The new eVSP was 
developed for this purpose for all applica-
tions involved in the mobility revolution, 
such as offshore vessels, tugs, passenger 
ships and ferries.” 

In addition, the eVSP offers ship oper-
ators future security through a high degree 
of flexibility in the choice of power gener-
ation as well as low maintenance require-
ments, thanks to its robust design. The fol-
low-up costs in operation and maintenance 
are thus significantly reduced.

Further developed functional  
principle of the eVSP 
The new eVSP uses a permanent magnet 
synchronous motor as its main drive, 
which is fully integrated into the VSP. 
In addition, no gears or transmissions 
are required, enabling stepless operation 
and virtually loss-free conversion of the 
electrical drive power with dynamic re-
sponse characteristics. Furthermore, the 
eVSP has the benefit of low weight and 
can be mounted without any shaft train 
restrictions.

The eVSP offers the same advantage s 
as a conventional VSP. Its core prin ciple – 
the combination of drive and control in 
one unit – has been continuously devel-
oped and perfected over the last 90 years. 
Ships with VSP designed for offshore 
wind have been proven to maintain their 
set position precisely, even at wave heights 
of up to 4.5m. 

Furthermore, the VSP is the only 
propeller in the world that can active-
ly reduce the rolling motion of ships by 
up to 90% through the use of Voith Roll 
Stabilization (VRS). This leads to a sig-
nificant increase in comfort and safety 
on board.

The newly  
developed eVSP  
impresses with its 
resource-saving  
operation and  
minimal noise  
emission 

>
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 >  ABOUT THE VOITH GROUP
The Voith Group is a global technology company. With its broad 
portfolio of systems, products, services and digital applications, 
Voith sets standards in the markets of energy, oil and gas, paper, 
raw materials and transport and automotive. Founded in 1867, 
the company today has more than 20,000 employees, sales of 
EUR 4.2  billion and locations in over 60 countries worldwide. 
It is thus one of the larger family-owned companies in Europe.
The Group Division Voith Turbo is part of the Voith Group and 
a specialist in intelligent drive technology systems as well as 
tailor-made services. With its innovative and smart products, 
Voith offers highest efficiency and reliability. Customers from 
highly diverse industries such as oil and gas, energy, mining and 
mechanical engineering, ship technology, rail and commercial 
vehicles rely on the advanced technologies and digital applica-
tions of Voith. www.voith.com/marine

In addition to the proven VSP, the VIT and the Voith In-
line Propulsor (VIP) are used as propulsion systems or thrust-
ers. They are also equipped with a fully integrated permanent 
magnetic electric motor and require neither axles nor shafts or 
gearing. This allows compact installation in combination with 
prompt steering response and efficient thrust generation while 
minimising vibrations and noise emissions. 

The Voith Linear Jet (VLJ) combines the best properties of 
propellers with those of waterjets. It can be combined with any 
type of drive motor, has a low installation complexity and offers  
high efficiency over the whole speed range. The partly integrated 
design allows reduced vessel draft while also increasing comfort 
on board.

Progressive digitalisation is increasing the efficiency and safety of offshore supply vessels

Take advantage of your 
digital Ship&Offshore 
services and benefi ts 
and read tomorrow‘s 
news the day before.

ACTIVATE NOW www.shipandoffshore.net/digital ACTIVATE NOW www.shipandoffshore.net/digital 

Take advantage of your 
digital Ship&Offshore
services and benefi ts 
and read tomorrow‘s 
news the day before.

Take advantage of your 
Offshore
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Portfolio expanded
ZF | Friedrichshafen-headquartered propulsion and engineering 
company, ZF, has expanded its portfolio with a range of new 
products. One of the novelties is a new range of thrusters across 
the power range 1,380 kW to 1,585 kW, suitable for various ap-
plications. 
The ZF AT 80 thruster series bridges the power gap between 
the company’s ZF  6000 and ZF 7000 models and is available 
as a 360-degree steerable unit, a retractable propulsion system, 
or a bow thruster. This broad range of applications should en-
able more ship operators, shipbuilders and naval architects to 
choose ZF technology, the company said. 
Several innovative design features have been incorporated into 
the AT 80. The hydrodynamically optimised shape of the un-
derwater housing reduces drag and cavitation, thereby increas-
ing overall efficiency. Meanwhile, the lean and flat design saves 
space within a ship’s hull. 
ZF engineers also focused on operating costs and sustainabil-
ity during the AT 80 development process. As a result, these 
thrusters are more efficient, requiring less oil and generating 
lower emissions. Leaks can be detected more quickly with a 
double-chamber sealing system, preventing mineral oil leaks or 
water entry into the transmission unit. 
The thruster range comes with various optional extras. A power 
take-off unit is available, with maximum torque of 560Nm, to 
operate hydraulic pumps or other power consumers. Speed can 
be increased with the addition of a resistance-optimised nozzle, 
a feature that may be of interest to passenger vessel designers 
and operators. A thrust-optimised nozzle is also available to 
raise bollard pull and provide more propulsive force for various 
types of workboat.
The AT 80 range also comes with ZF’s ProVID condition mon-
itoring system. Activated upon a customer’s request, main-
tenance and servicing can be efficiently planned in advance, 

damaged or faulty components can be identified promptly, and 
unnecessary vessel downtime can be avoided. 
Oil monitoring, for example, can provide warnings of particles 
or water content. Spare parts, the company said, are available 
every day of the year all around the world through the ZF Ser-
vice Readiness Program.

Hybrid power
ZF also supplements its existing supply of hybrid transmission 
systems with electric motors, power electronics and controls. 
The new parallel hybrid systems enable the additional installa-
tion of electric drives with power levels between 150  kW and 
750 kW. As a result, complete drivelines are now available from 
a single source.
“Hybrid systems have been used for marine drives for a while 
now. However, many shipyards wish to draw on compact com-
plete systems from a single source. ZF accommodates this wish. 
We provide standardised overall solutions,” said Wolfram Frei, 
head of Sales, Commercial and Fast Craft.

 > ABOUT ZF
ZF is a global technology company and supplies systems for 
passenger cars, commercial vehicles and industrial technology, 
enabling the next generation of mobility. In the four technology 
domains Vehicle Motion Control, Integrated Safety, Automated 
Driving, and Electric Mobility, ZF offers comprehensive systems 
for established vehicle manufacturers and newly emerging 
transport and mobility service providers. ZF electrifies different 
kinds of vehicles and its products are all designed to contrib-
ute to emissions reduction and climate protection. The compa-
ny has 160,000 employees worldwide with approximately 260 
 locations in 41 countries.  www.zf.com

The new thruster model range  
AT 80 from ZF can be adapted  
to meet customers’ requirements 
in various ways – such as when 
used as ZDrive. 

From superyachts to tugs:  
ZF offers complete hybrid 

maritime systems with 
additional electric power 

between 150 kW and 750 kW 
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Reducing noise and improving  
efficiency
JASTRAM  Design and construction of environmentally friendly and quiet vessels pose increasing 
challenges for the shipbuilding industry. Jastram offers propulsion and manoeuvring technologies to 
meet these challenges.

A s an expert in ship manoeuvring 
technology, low-noise transverse 
thrusters and rudder propellers are 

core competencies of Jastram GmbH & 
Co KG. From the selection of the optimal 
system, through design and construction, 
to maintenance and servicing by Jastram 
Field Service, the company provides com-
prehensive service throughout all phases of 
the product life cycle. Even during the in-
itial design phase, Jastram uses experience 
and the results of the latest research to help 
operators, designers and shipyards build a 
quiet and efficient vessel. 

In particular, when noise limits are spec-
ified and the noise level must be predicted 

during the design process in order to meet 
these requirements, comprehensive know-
ledge about noise transmission and possi-
ble noise reduction methods is required. 
Jastram offers expert support for this in the 
form of consulting, layout, and design ser-
vices and, depending on the assessment of 
the acoustic conditions, can work with the 
customer to develop a strategy that focuses 
on several aspects of noise reduction.

Depending on the application and the 
noise level requirements, a wide variety of 
noise reduction measures are available. An 
appropriate strategy is selected, taking into 
account effectiveness and economic effi-
ciency. This expertise ensures that Jastram 

propulsion and manoeuvring systems are 
used on a wide variety of ship types. The 
spectrum ranges from inland waterway and 
heavy-lift vessels, ferries and offshore ships 
to yachts, research vessels and cruise ships 
with strict requirements for low noise and 
vibration. All ship types benefit from in-
creased comfort for passengers and crew 
and reduced expenditure on expensive and 
heavy insulation. 

Transverse thrusters
The noise and vibrations generated by a 
transverse thruster consist of both lower- 
frequency and higher-frequency compo-
nents. The lower-frequency vibrations, 

2.4 MW high-end transverse thruster built for a mega-yacht  Source for all images: Jastram
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>

which are perceived on board as humming, 
are caused primarily by a transient flow to 
the propeller. This leads to pressure fluc-
tuations in the tunnel, thrust fluctuations 
at the propeller or unsteady cavitation pat-
terns. 

While the influence of fixtures in the 
tunnel such as gearbox housings or support 
plates are well known, the tunnel inlet de-
sign is often not given due consideration. 
Here, there is enormous potential for re-
ducing noise and improving efficiency. Jas-
tram’s portfolio includes excitation models 
for vibration prediction during the design 
process, building elastic mounts to decou-
ple the system from the ship with a proven 
tunnel-in-tunnel concept, or offering active 
flow control by means of patented silent-
GRID® protective grids to reduce these vi-
brations.

The higher-frequency cavitation noise 
lies within a frequency range from 200 Hz 
to well above 4,000  Hz and is extremely 
loud, accompanied by hammering im-
pacts. All Jastram systems are designed 
and characterised by very low cavitation, 
fixed-pitch propellers. The remaining cav-
itation noise can be effectively suppressed 
with active noise reduction via targeted air 
injection. 

In the frequency range above 400 Hz, 
based on the centre frequency, reductions 
of up to 30  dB are possible, which corre-
sponds to a reduction of 97% of sound 
pressure. In the maritime environment, 
the sound is sometimes drowned out and 
fades into background noise. The trans-
verse thruster is thus no longer audible in 

the water, which benefits both the people 
on board and in the immediate vicinity, as 
well as the maritime environment.

The efficiency of a transverse thruster 
system can also be significantly increased 
by means of various measures. The use 
of optimised tunnel inlets and protective 
grids, as well as advanced propellers, con-
tributes to efficient and resource-saving 
operation of Jastram systems.

Rudder propellers
The know-how and experience gained in 
the field of transverse thrusters enables 
Jastram to build quiet and efficient rudder 
propellers. All systems in the power range 
between 50 and 450  kW are supplied 
with particularly efficient and low-cavita-
tion propellers and are optimised for use 
on partially or fully electrically powered 
ships. 

High-speed image of a transverse thruster propeller. These propellers almost always cavitate 
due to their high propeller load and can benefit from Jastram noise reduction systems
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Various types of integration into the 
ship‘s hull, from stern mounting to a fully 
elastic bedding in a propeller well, ensure 
suitability for a wide variety of ship types. 
Together with its partners, Jastram offers a 
wide range of systems, from single units to 
complete propulsion arrangements, includ-
ing control functions.

Research and development
To be able to offer pioneering and innova-
tive systems in the future, all products are 

continuously developed and optimised us-
ing the latest research results. Jastram has 
been active in research projects for many 
years, often taking on the role of coordina-
tor. The latest research project LeiQiT is 
part of the joint project LeiQaS funded by 
the Federal Ministry for Economic Affairs 
and Energy (FKZ: 03SX530, 2020-2023). 

During this joint project, Jastram’s 
existing systems for noise reduction of 
transverse thrusters are being further op-
timised and refined. With a broad network 

of research partners, new and innovative 
approaches to minimise structure-borne, 
airborne and waterborne noise are being 
investigated.

The methods for increasing efficienc y 
and reducing noise are cost-effective, can 
be a combination of different systems, and 
can be customised to meet specific require-
ments. Together with its expertise in con-
trol systems, Jastram offers a comprehen-
sive portfolio that contributes to making 
the construction and operation of ships 
more environmentally friendly,  quieter 
and safer.

 > ABOUT JASTRAM
Based in Hamburg, Jastram GmbH & 
Co. KG has been developing, produc-
ing, distributing and servicing trans-
verse thrusters and rudder propellers 
for seagoing vessels and inland water-
way vessels since 1889. With the instal-
lation of the first transverse thruster in 
1955, Jastram is one of the pioneers in 
this field and has equipped more than 
5,000 ships since then. In addition to 
the robustness and durability of the 
manoeuvring and propulsion systems, 
noise reduction technologies for trans-
verse thrusters are a Jastram speciality. 
Customised solutions, high customer 
satisfaction, and fast worlwide service 
are the company‘s guiding principles. 

www.jastram.net

Influence of the air injection on the water-borne noise

Testing of a Multipulsion® propeller from Promarin during the querEVA research project 
(BMWi, FKZ: 03SX441, 2017-2020)

Jastram rudder propeller with connection 
points for stern mounting
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SCHOTTEL | Operating profiles of tugs and 
workboats feature low engine loads for up 
to 90% of active time. In such instances, 
an engine that is rated for maximum pro-
pulsive power works in an unfavourable 
 partial-load range that is inefficient in terms 
of emissions and fuel consumption.
Hybrid drive systems are designed 
 specifically for applications with highly var-
iable power ranges. These generally consist 
of two separate power sources (diesel and/or 
electric motors) per propeller with different 
power ratings. With Sydrive-E,  SCHOTTEL 
presents an intelligent hybrid electric propul-
sion system for vessels of all types and sizes.

Efficient energy and thrust  
generation 
Thanks to the combined or sequential use 
of combustion engine and electric motor, 
Sydrive-E enables efficient energy and 
thrust generation in many different op-
erating conditions due to its wide range 
of operating modes. A unique feature is 
the flexible configuration of power input 
 positions, which allows the drive train to 
be designed in various ways. This provides 
greater freedom when designing a vessel 
and ensures that the available installation 
space can be used as efficiently as possible. 
Three power input positions for a ±90° or 
±135° installation angle form a Y-shaped 
arrangement. The individual power inputs 
are not subject to any power limitation 
which means that any arrangement of pri-
mary and secondary input with variable 
load distribution can be provided. 
The hybridisation of  SCHOTTEL  azimuth 
propulsion units is possible from 400 kW 
to 2,600 kW. On existing vessels, the unit 

may be retrofitted. In the drive train no 
modifications are required. 

Sydrive-E for Asia’s first LNG  
hybrid tug
Singapore-based Sembcorp Marine has 
chosen Sydrive-E for Asia’s first liquefied 
natural gas (LNG) hybrid tug. With this 
vessel – the first in a series of twelve – Semb-
corp Marine will build up the world’s first 
purely hybrid LNG-fuelled tug fleet that 
will replace existing diesel-powered units.
Sembcorp Marine’s hybridised 
 SCHOTTEL RudderPropellers type 
SRP 430 will have a power intake  capacity 
of about 2 MW each which will be fed by 
zero emissions electrical motors and/or 
low-emissions LNG main engines. The 
360-degree steerable SRPs combine max-
imum manoeuv rability and high bollard 
pull as harbour operations require.  

German engineering
The Schottel Sydrive-E azimuth thrusters 
will be engineered and manufactured in 

Germany. Commissioning and after sales 
service will be provided by Schottel Far 
East, Singapore. Sembcorp Marine’s hy-
bridised fleet will be operated by its sub-
sidiary Jurong Marine Services for servic-
es in Singapore’s harbours.

 > ABOUT SCHOTTEL
The SCHOTTEL Group, with its head-
quarters in Spay/Rhine, is one of the 
world’s leading manufacturers of steer-
able propulsion systems for ships and 
offshore applications. Founded in 1921, 
the company has been developing and 
manufacturing azimuth propulsion 
and complete propulsion systems with 
power ratings of up to 30  MW for ves-
sels of all sizes and types for 70 years. 
Around 100 sales and service locations 
worldwide ensure customer proximity. 
In 2021, the German propulsion expert is 
celebrating its centenary.
 www.schottel.com

Illustration of the 
Sydrive-E deployed  

on a tug  Source: SCHOTTEL

Efficient hybrid-electric  
propulsion
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The modern ship propeller and  
its digital twin
MMG To meet greenhouse gas emission targets, all possible technological possibilities must be investigated. 
Mecklenburger Metallguss GmbH (MMG) uses the latest digital methods to design optimally adapted propellers.

A lthough shipping is the most effi-
cient way of transporting goods over 
long distances, it faces major chal-

lenges in terms of improving the efficien-
cy and environmental sustainability of its 
assets.  After tightening exhaust gas stand-
ards to reduce SOx and NOx emissions, 
the  introduction of the Energy Efficiency 
Design Index (EEDI) and the Ship Energ y 
Effi ciency Management Plan (SEEMP) 
as well as regional initiatives to promote 
effi cient ship operation, the industry has 
moved to the next phase of the IMO‘s 
greenhouse gas (GHG) strategy.

The aim is to reduce GHG by 40% by 
2030 and subsequently by a further 50% 
by 2050. To achieve these goals, the Ener-
gy Efficiency Existing Ship Index (EEXI) 
will apply from 2023 to all ships over 
400gt. This means that the vast majority 
of ships must now undergo a technical 
review. If the requirements of the EEXI 
in the formula are not fulfilled, a move to 
limit engine power could provide a route 
to compliance. But as engine powe r limi-
tation (EPL) leads to a reduction in speed, 
this could well mean that some ships in 
the fleet will also require other measures.

Re-design propeller for the  
existing fleet
With almost 400 redesigned propellers 
 delivered since 2013, MMG has been 
 actively addressing the ship efficiency issue 
by adapting propellers for different operat-
ing conditions. For this, the importance of 
the digital twin and the collation of exten-
sive operational data was essential. 

In addition, customers’ requirements 
for a comprehensive optimisation process 
and short development times led to the 
setting up of a virtual “model basin“ on the 
high-performance computers at MMG. In 
this way, today’s different design variants 
and operating points can be simulated 
with out incurring model costs. This results 
in propellers that are adapted and opti-
mised for a specific application and have a 
high level of design reliability

The simulations comprise the geo    -
me tr y of the ship‘s hull including all tech-
nical details, such as the rudder or other 
 propulsion-improving devices. This holis-
ti c approach reflects a ship’s future opera-
tion, and in this way, every retrofit project 
can follow a clear payback profile, thereby 
adhering to the terms of any necessary 

financing requirements. In practice, sim-
ulations are supported by consistent com-
parison with earlier ship operating data. 
This validation is preceded both by quality 
checks (according to ISO 19030, for exam-
ple) and validity checks of a ship‘s operat-
ing data with MMG‘s own data filters.

This comparative exercise ensures 
that simulations of the propulsion be-
haviour are not simply based on original 
data from the construction phase and first 
sea  trial s. Investigations have shown that 
some deviations can result from different 
scaling and correction methods to gener-
ate large-scale projections from the model 
test  results. These deviations can lead not 
only to propulsive efficiency that is too 
optimistic and not reflected in real life, but 
also may lead to divergences in propeller 
revolutions.  

This means that optimising the propel-
ler for a ship’s main engine may be compro-
mised, thereby raising fuel consumption, 
even if the propeller‘s hydrodynamic effi-
ciency is otherwise satisfactory. The pro-
peller curves for individual operating con-
ditions do not fall within the optimal range 
of the main engine, with the result that the 

Approaches to the optimisation of the EEXI Source for all images: MMG
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 > ABOUT MMG
MMG looks back on 150 years of 
 history. The company conducts re-
search in view of a new generation of 
propulsion systems and the improve-
ment of design methods. Next to the 
 development of conventional propel-
ler s its engineers dedicate themselves 
to completely new propulsion systems. 

www.mmg-propeller.de

engine propeller system cannot realise its 
full potential benefits. 

Even if these negative effects from a 
suboptimal adjustment of the propeller 
and main engine are not considered in the 
EEXI calculation, they are of great rele-
vance if one looks at the upcoming regula-
tions for the years from 2023 onwards and 
the impact of the IMO’s Carbon Intensity 
Indicator (CII). The evaluation of ship 
 efficiency will be based on real-life ship 
 operating data, with all commercial vessels 
of more than 5,000gt assessed in one of five 
categories, A to E. In the analysis of the real 
data, however, efficiency losses from poor 
co ordination between the propeller and 
 engine become visible.

Application for newbuilding  
projects
The consistent application of the digital twin 
in the propulsion design of ships’ propellers 
can also be used by MMG in newbuilding 
projects. For example, today’s pioneering 
projects in which large container ships are 
powered by LNG can be supported with in-
tensive simulations during the entire design 
phase. Hydro dynamic efficiency in the inter-
action of the pre-swirl device, propeller and 
rudder as well as optimum coordination of 
propeller and engine characteristic field are 
key focal points for these simulations. 

The digital twin at MMG has many 
other applications in addition to hydro-
dynamics analysis during design and 
develop ment. With an increasing level of 
detail, digital models can also be used to 
predict cavitation and vibration behaviour, 

as well as underwater noise. The optimisa-
tion of propeller noise emissions is a key 
consideration in the design of some ship 
types, such as research vessels, for example. 
However, tighter regulations in the future 
will limit underwater noise from ships gen-
erally in a move to provide further protec-
tion for the marine environment. 

The technical component propelle r 
undergoes an intensive construction phase 
after successful optimisation based on 
hydro dynamics and long-term reliabilit y 
checks. In addition to structural simula-
tions for propeller design in various oper-
ating conditions, including ice loading for 
example, the models have been developed 
to include modules capable of simulating 
the impact of damage caused over time, 
say, by cavitation.  

This enables the company to advise 
ship operators on the best possible way to 
ensure optimal operation and propelle r 
longevity. It also enables MMG to take an-
other step forward in accompanying the 
propeller product for the entire lifecycle 
with modern simulation and data evalua-
tion methods.

CDF simulation

www.maridis.de

Additional device: user-friendly 
cylinder pressure indicator.

Perform better, perform now
The Performance Reporting System for engines and fl eets, taking care 
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connect to all other systems in use. 
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operate e�  ciently.



Data management systems for  
separation processes on board
GEA  Machine and plant manufacturer GEA develops intelligent and automated systems for maritime separa-
tion technology which offer safe operation and an improved CO2 balance while reducing operating costs

D igitalisation and the application 
of data have triggered far-reaching 
changes in ship technology. Mod-

ern data management systems can ensure 
digitally supported data acquisition, stor-
age, maintenance, processing, analysis and 
visualisation from every shipboard system. 
GEA develops smart and automated sys-
tems, particularly in the field of maritime 
separation technology, ensuring safe op-
eration while minimising CO2 emissions 
and reducing operating costs.

To harness this capability, installing 
a new separator is not always necessary. 
New digital tools developed by GEA in the 
form of upgrade kits enable ship operators 
to automate as well as optimise separation 
processes from existing and new GEA cen-
trifuges.

In the marine 
 sector, separation technology fulfils impor-
tant functions, especially in the treatment 
of fuel and lubricating oil as well as bilge 
water. GEA centrifugal separators have 
some of the most demanding operating 
parameters of any equipment installed on 
board. 

“In combination with the GEA marine 
Upgrade Kit, our separators are crucial 
for the digitalisation of fuel and lube oil 
treatment and pave the way for an intelli-
gent, self-sufficient separation process,“ ex-
plained Tim Hundertmark, head of Stand-
ard Separation Design, GEA.

Currently, a major liner shipping com-
pany is already retrofitting container ships 
with the GEA marine Upgrade Kit, which 
enables several separation processes to 

be digitalised in parallel. Five so-called 
“Guard“ processes monitor and control 
important functionalities.

FuelGuard – saving fuel
In timed separation processes, oil loss 
often occurs due to the inaccurate 
amount of displacement water intro-
duced into the bowl. GEA’s FuelGuard 

reduces the loss of oil during 
separator bowl discharge by 

volume-based and ful-
ly automati c dosing of 
displacement water. 

This is made possible 
by a sensor that initiates 
processes in conjunction 
with the kit‘s software. 

Calculated on a fleet of 50 
container ships, operators 
expect to save 686 tonnes 
of fuel annually, GEA has 
estimated.

BowlGuard –  reducing 
disposal costs

Oil separation usually takes 
place at pre-determined intervals 

when the resulting sludge volume is 
emptied. However, setting these intervals 
in advance results in more sludge because 
the potential reserves of the separator bowl 
are not optimally utilised with regard to the 
degree of contamination. The BowlGuard 
monitors the bowl in real time, checking 
solid content at regular intervals, and eject-
ing solid deposits. It does so by collecting 
values, calculating the current filling vol-
ume of the bowl, and monitoring the de-
gree of disc contamination before trigger-
ing the cleaning process as required. In this 
way, BowlGuard minimises disposal costs.
This automation reduces sludge volumes 
by up to 50%, with similar savings in pro-
cessing and disposal costs.

During the separation process, the 
sludge volume continues to be monitored 

Designed to regulate different separator processes automatically, 
the GEA marine Upgrade Kit comprises additional software and a 
sophisticated easy-to-install hardware kit Source for all images: GEA
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by the GEA Unitrol® system. If a large 
amount of sludge has accumulated be-
fore the end of the separation time and 
the sludge chamber of the bowl is 
full, the solids are discharged 
earlier.

Flow Guard – fuel 
treatment on 
demand
Separators on board 
run constantly at full 
capacity, even though 
the actual consumption 
of the running ship‘s 
engine varies according 
to the ship’s power de-
mands. The FlowGuard 
system aligns the flow 
rate of the separator with 
the needs of a ship‘s engines and ensures 
fuel treatment according to demand. 
This means that only as much fuel as the 
ship’s engines actually require is treated. 

Thanks to the software used and an 
integrated frequency-controlled feed 
pump, this automation system ensures 
efficient separation. It also saves energy 
and reduces CO2 emissions. On 50 con-
tainer ships, for example, up to 910 tonnes 
less CO2 is emitted into the atmosphere.

CatfineGuard – ensuring maximum 
fuel quality
The cat fines contained in marine fuels 
can cause considerable damage to engine 
parts. With the help of the CatfineGuard, 
these minute particles with a size of up 
to 3µm are filtered out, resulting in max-
imum fuel quality and reduced engine 
wear. This is achieved by hot separation at 
temperatures of up to 110°C. 

At the same time, separation efficiency 
is improved by reducing the flow rate of the 
fuel oil. The software in this kit is perfectly 
matched to the FlowGuard extension. This 
consists of a frequency-controlled feed 
pump and, if necessary, heat-resistant seals 
for hot separation, and automatically ad-
justs to the actual demand of the main en-
gine. The result: energy-saving and cost-ef-
fective separator and motor performance.

Cleaning disk packs quickly with 
GEA EffiClean

Regular cleaning is essential for 
separator maintenance as it saves 

time and increases centrifuge 
reliability, availability and effi-
ciency. With EffiClean, cleaning 
the disk packs of a separator is 
an effective and simple process 
that no longer requires the dis-
assembly of the unit to clean the 

separator bowl. 
Instead, the process is carried 

out directly on the machine, using an 
effective yet environmentally friendly 

cleaning agent. The process takes 
as little as 20 minutes, depending 

on the degree of contamination, 
and labour is reduced by up to 
95% compared with manual 
cleaning, GEA said. With a 
minimal footprint, this mo-

bile unit fits into even the 
smallest of spaces and 

the robust stainless steel 
construction easily with-

stands the demanding op-
erating conditions on board.

The GEA Upgrade Kit offers optimised and 
secure round-the-clock operation

 > ABOUT GEA
GEA‘s maritime portfolio has been 
continuously optimised and expand-
ed since the 1920s. As a result, GEA is 
able to help fleet operators improve 
their shipboard resource utilisation and 
eco-balance. The company‘s systems for 
fishing vessels, cargo ships and cruise 
ships cover air conditioning, refriger-
ation and freezing, fresh water gen-
eration and oil and water treatment. 

www.gea.com
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Reducing costs with energy-efficient  
marine air compressors
KAESER KOMPRESSOREN  By focusing on maximum energy efficiency and lowest maintenance require-
ments, Kaeser Kompressoren supplies marine air compressors which not only contribute to an improved CO2 
vessel footprint, but also will save a significant amount of money for the shipowner

A shipyard´s lowest price policy can 
often lead to higher maintenance 
expenses and sometimes significant 

downtime as a result of poor product qual-
ity. Some shipowners try to reduce these 
operational expenses by using alternative 
consumables and spare parts instead of 
genuine parts from the original equipment 
manufacture. However, such a strategy fre-
quently results in the opposite outcome 
due to inappropriate quality or the poor 
performance of such alternative spares.

Kaeser Kompressoren applies a holistic 
view on marine compressed air systems, 
where capital costs and operating expenses 
are considered jointly to achieve the maxi-
mum reduction in lifecycle costs for every 

marine compressed air system that is sup-
plied. This process starts with a detailed 
analysis of all compressed air applications 
on the vessel. Such an approach requires 
the involvement of both the shipowner and 
the shipyard right from the beginning of 
each newbuilding or retrofit project.

Both parties need to understand that, 
for example, a 20% higher price for a 10% 
more efficient marine air compressor of 
higher quality would result in a reduction 
in lifecycle costs of at least 4% to 8%, de-
pending on the compressed air application. 
In other words, by spending 20% more on 
the air compressor, just the reduction of en-
ergy expenses due to improved energy ef-
ficiency will not only fully compensate for 

the higher first cost but will also contribute 
to a reduction in lifecycle costs generally. 

This reduction will increase further as 
bunker prices are expected to rise signifi-
cantly in future. Therefore, a clear focus for 
the purchase decision for a marine air com-
pressor should be primarily on energy effi-
ciency – not only to save money but also to 
contribute to an improved CO2 footprint.

Proposal for energy-efficient 
marin e air compressors
The marine air compressors and air dry-
ers from Kaeser have been developed for 
maximum energy efficiency as a primary 
design objective according to the com-
pany’s general business philosophy. All 

Kaeser’s energy-efficient marine air compressor Source: Kaeser Kompressoren
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 >  ABOUT KAESER  
KOMPRESSOREN
A family-owned company, Kaeser Kom-
pressoren is one of the world’s leading 
manufacturers and providers of com-
pressed air products and services. Estab-
lished in 1919 as a machine workshop, 
Kaeser currently operates three manu-
facturing sites in Germany. The compa-
ny employs approximately 7,000 people 
worldwide. www.kaeser.com/marine

 energy-efficient marine air compressors 
with capacities of 3m³/min free air deliv-
ery (FAD) and higher typically consist of 
the following main components:

 >  a high-efficiency rotary screw air-end, 
where ambient air is compressed;

 >  a direct drive connection between the 
air-end and the drive motor;  

 > a high-efficiency marine drive motor.

The air-ends, including rotors with 
Kaeser´s proprietary Sigma profile in 
combination with high precision manu-
facturing, ensure the lowest specific 
power requirement. Every air-end has an 
optimum operating point, where its spe-
cific power requirement is at a minimum. 
Kaeser has a wide range of more than 40 
air-end sizes available so that the best-fit, 
low-speed, air-end can be selected based 
on its zone of optimal performance for 
each capacity and discharge pressure com-
bination.

This feature distinguishes Kaeser ma-
rine air compressors from common marine 
rotary screw air compressors. These often 
use higher speed air-ends in combination 
with gearboxes or belt transmissions and 

are operated outside the zone of optimal 
performance to reduce costs. Belt-drives 
and gearboxes not only cause drive loss-
es of 3% to 5%, but also often require in-
creased maintenance. The energy efficien-
cy of Kaeser´s marine air compressors has 
been further improved by the application of 
high-performance IE3 or IE4 marine drive 
motors together with an option to supply 
them with frequency control.

Further, Kaeser´s Secotec air dryers 
for control air will allow the shipowner to 
reduce energy consumptions by up to 70% 
compared with common air dryers. This 
can be achieved through the application of 
so-called latent heat accumulators based on 
phase-changing thermal storage mass.

Keeping shipowners’ maintenance 
costs low
Low maintenance costs are ensured by the 
application of high-quality components 
for maximum system reliability and avail-
ability of each Kaeser marine air compres-
sor. Ordinary maintenance activities can 
be carried out by the crew according to 
an easy inspection and replacement pro-
gramme based on running hours. 

Kaeser offers special marine mainte-
nance packages, which include all the nec-
essary consumables and spare parts for each 
specific service interval, for maximum con-
venience. Additionally, special instruction 
videos, which can be reproduced on smart-
phones, are available to assist ships’ crews 
engaged on compressor maintenance. The 
annual health-check by a qualified marine 
service engineer from one of Kaeser´s 
worldwide Marine Service Hubs will help 
the crew to verify the correct execution of 
the maintenance programme and to avoid 
potential problems in the future.
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Expansion of coated pump technology
HERBORNER PUMPENTECHNIK | With its coated pump range, 
Herborner Pumpentechnik provides pump technology for 
a wide range of industries, including shipbuilding. 
The technology is corrosion resistant due to the 
100%-coated pump hydraulics; moreover, it ena-
bles a boost in efficiency. 
Block pumps of the herborner.F type and in-
line pumps of the herborner.D type offer 
100% corrosion protection, as the hydraulic 
pump components are completely protect-
ed on the inside and outside by a thick-layer 
coating process. The  layer on the cast iron 
is about 1,000μm thick, ensuring an un-
impeded flow of media. Depending on 
the pump and the operating point, this 
improves the degree of efficiency by be-
tween 3% and 15%. It can also considerably 
reduce the required energy, depending on where 
the pump is operated.
In shipbuilding, however, bronze pumps are often used to 
 process the aggressive pumping media on board. The modular 
system of the new generation of pumps allows for suitable coat-
ing and material combinations that can cope with these media, 
while still allowing resource-saving and sustainable operation.

Innovative design for comprehensive protection
The pumps also include other features, such as technical opti-
misation details for secure pump operation. The specially de-
veloped impeller protector made of resistant plastic prevents the 
impeller from getting stuck in the suction-side gap – even after 
prolonged standstill. These problems are well-known to opera-
tors who mainly use cast-iron pumps with longer downtimes.
The 100% Herborner Pump Coating (HPC) also covers inac-
cessible areas, such as gaps and threads. This effectively elim-
inates surfaces vulnerable to corrosive media inside the pump 
hydraulics. Made of stainless materials, the mechanical seal 
protector safeguards the fit seat of the mechanical seal in the 
rear wall of the pump, thereby preventing corrosion in the seat. 
This ensures that the O-ring seat remains tight even after years 
of operation. 

With the new 100% coated herborner.F and herborner.D pumps 
above, Herborner Pumpentechnik has set new standards for block 
pumps on ships Photos: Herborner Pumpentechnik

Without the protector, leaks caused by corrosion cavities would 
mean the inevitable replacement of the entire rear wall – this 
further highlights the sustainability of the series.
Herborner Pumpentechnik has had the individual development 
details of the series patented.

Motor technology
Motors are available in a wide number of energy efficiency class-
es, ranging up to IE5. IE5 units are designed as permanent mag-
net motors that require an inverter for operation. This efficiency 
class corresponds to the Ultra-Premium Efficiency classification 
with the highest efficiency levels achievable on the market.

Past technical advantages continued
The technical advantages of earlier pump generations have been 
incorporated in new pump designs and optimised wherever pos-
sible. A notable example is the stainless-steel motor shaft with a 
reinforced bearing, which significantly extends the service life 
compared with standard motors. 
The bypass channel for flushing the sliding surfaces of the 
 mechanical seal has also been incorporated into the design of the 
new pump generation, as has the impeller material, the standard 
being composed of aluminium bronze exhibiting high strength 
and cavitation resistance.

 >  ABOUT HERBORNER  
PUMPENTECHNIK
Herborner Pumpen develops pumps to make handling liquids 
as efficient, environmentally friendly and profitable as possible.
 www.herborner-pumpen.de

The integrated impeller protector enables a 100% coating of the 
suction-side pump cover, preventing the impeller from rusting
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Customised fire  
protection 
MINIMAX | Alternative engines to reduce emissions and the stor-
age of electrical energy create new challenges for fire protection. 
 Minimax develops, designs and installs fire protection and firefight-
ing systems that meet both current regulations and customers’ re-
quirements. The solutions are individually geared to the customer’s 
application and do not merely fulfill the minimum requirements 
of the classification societies. Its range of systems covers protec-
tion for alternative engines such as fuel cells (whether powered by 
methanol or hydrogen), battery rooms and transformers.
The high-pressure water mist extinguishing system “Minifog 
 marine XP” offers comprehensive protection for all areas of a ship. 
A Minifog marine XP system can protect machinery spaces of up 
to 8,235m³ in volume, with the new nozzle generation only requir-
ing 0.077l/min/m³, a saving of water up to 90%. As one nozzle can 
protect up to 32m² of cabin surface, significantly fewer sprinklers 
are required than with conventional systems. The use of the Minifog 
 marine XP water mist system satisfies the demand for minimising 
space and weight on ships, along with the highest safety requirements.
Furthermore, Minimax also offers an alternative system – the 
MX  1230 marine extinguishing unit with the proven and tested 
clean agent NovecTM 1230. As this extinguishing agent is neither 
corrosive nor electrically conductive, no damage can result from 
short circuits or residue on sensitive components. This makes 
MX 1230 perfectly suited to shipping applications and the protec-
tion of sensitive components. The non-existing ozone hazard of the 
extinguishing agent ensures the future viability.
Minimax also covers the entire supply chain for fire protection sys-
tems, ensuring that the systems incorporate the latest technology 
and work reliably when they are needed. Continuous innovation 
starts with constant research and development work, risk analysis 
and technical design, and continues with in-house production of 
key components. Even planning is carried out, as far as possible, in 
cooperation with the customer. 
Minimax also takes responsibility for the acceptance of the compo-
nents as well as the submission of documentation to classification 
societies. Finally, the installation of the customised fire protection sys-
tems by specialist engineers and the commissioning of systems on the 
ship take place, followed by careful inspection, maintenance and sys-
tem servicing. The company’s expert teams ensure appropriate and 
tailor- made fire protection systems in accordance with the safety 
regulations of national and international classification societies, as 
well as SOLAS and IMO recommendations.

 > ABOUT MINIMAX
For more than 110 years, Minimax has been one of the leading 
brands in fire protection. The Minimax Viking Group boasts a 
current annual turnover of EUR 1.7bn and employs around 9,000 
people worldwide. The group, headquartered in Bad Ol desloe, 
Germany, has several research, development and manufactur-
ing facilities. Whether for automotive plants, power plants, 
logistics centres, office and administration buildings, data cen-
tres or on ships, Minimax provides tailored systems wherever 
there is a fire threat. A comprehensive range of post-installation 
services completes its portfolio. www.minimax.com

Minifog marine XP nozzle            Source: Minimax
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Intelligent maintenance system 
saves costs
LIEBHERR-MCCTEC ROSTOCK GMBH  Platform owners strive to reduce maintenance costs while ensuring 
reliable availability of platform equipment. According to Liebherr Maritime Cranes this challenge has now been 
addressed with the intelligent maintenance system, LiMain.

A ll equipment on offshore platforms 
including cranes, which are essen-
tial for logistics and construction 

work, face extreme conditions. Regular and 
thorough maintenance of this machinery is 
essential to ensure safety and functionality. 
Maintenance processes are time-consuming, 
costly and require many resources. They are 
also dependent on conditions that are often 
impossible to control, such as availability, 
local conditions and professional expertise. 
The requirement for holistic maintenance 
approaches amongst operators of both 
manned and unmanned platforms is on the 
rise. The aim is to increase system availa-
bility while reducing costs. 

Liebherr Maritime Cranes, a division 
of the Liebherr Group, one of the world’s 
largest manufacturers of construction ma-
chinery, offers a variety of cutting-edge 
systems for offshore platforms. In October 
2020, it unveiled a new product called Li-
Main, which is short for Liebherr Intelli-
gent Maintenance. 

LiMain is characterised by a modular 
system architecture, which consists of four 
modules: Automatic Greasing, Condition 
Monitoring, Predictive Maintenance and 
Remote Maintenance Cycle. They enable 
operators to determine the scope of intelli-
gent maintenance that meets their particu-
lar needs. 

 > Automatic Greasing: it checks critical 
components continuously and automat-
ically lubricates them, even in complex 
installed positions. The module can be im-
plemented for the boom pivot, steel ropes 
and many other components. 

 > Condition Monitoring: modern sensor 
technology provides detailed data about 
the crane and its components in real-time, 
which delivers an unprecedented level of 
transparency. 

 > Predictive Maintenance: it puts ad-
hoc data into context, building on dec-
ades of experience from the construction 
of more than 1,000 offshore cranes. The 
module serves as the foundation for an 

The intelligent maintenance system LiMain reduces costs while increasing availability of assets Source for all images: Liebherr 
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 >  ABOUT LIEBHERR- 
MCCTEC ROSTOCK 
GMBH
Liebherr-MCCtec Rostock GmbH, found-
ed in 2002, develops and manufac-
tures ship, mobile harbour and offshore 
cranes. Its product portfolio also in-
cludes reach stackers and components 
for container cranes. The factory’s di-
rect connection to the Baltic Sea offers 
the best logistical conditions – espe-
cially for the worldwide distribution 
of equipment with large dimensions, 
which can have lifting capacities of up 
to 5,000 tonnes. In addition, the location 
helps to strengthen the international 
market position of the group of com-
panies in the field of maritime cranes.  

www.liebherr.com

optimised product and component life-
cycle. 

 > Remote Maintenance Cycle: it repre-
sents the combination and interconnec-
tion of all the aforementioned models, and 
enables semi-automatic maintenance and 
self-diagnosis.

A better way forward
Maintenance can be carried out digitally, 
remotely and semi-automatically, without 
having to operate the crane on site. The 
crane is already equipped with advanced 
features during development, including 
special sensor technology and extended 
component protection. While all cranes 
can benefit from intelligent maintenance, 
Liebherr recognises that every machine 
has its own unique set of needs. For in-
stance, special sensors can detect changes 
in electrical resistance as well as the pres-
ence of foreign objects in the hydraulic 
circuit.

Today, in the era of Covid-19 and 
an increasingly complex operating en-
vironment, unmanned platforms with 
low-maintenance are more important than 
ever. Liebherr’s new system offers 75% less 
mobilisation on unmanned platforms and 

up to 50 fewer service days on manned 
platforms annually. Sensor technology im-
proves reliability, but also enhances logis-
tics. The ability to pinpoint the optimal 
time to exchange spare parts eliminates 
unnecessary service intervals as well as 
costly plant downtime due to unforeseen 
defects. 

The system comprises four modules: Automatic Greasing, Condition Monitoring, Predictive 
Maintenance and Remote Maintenance Cycle

The rope winches with integrated 
planetary gearboxes are driven by a 
ZOLLERN synchronous motor that is 
manufactured in-house. 

Efficient, compact winch system:  
• up to 97 percent efficiency 
• exceptionally compact design 
• service-friendly design 
• very precise steering and control 
• wide range of performance classes 
 
ZOLLERN rope winches are used in  
ship, harbour and offshore cranes 
and in the harshest conditions.  
They are characterised by an excel-
lent winding quality with low wear 
on the rope.

 
 
www.zollern.com

ZOLLERN GmbH & Co. KG

T +49 7586 959-0 
E zgw@zollern.com

Powerful ZOLLERN 
Electric Winches



40 VDMA Special | Schiff & Hafen | Ship & Offshore | 2021/22

GERMAN MARINE EQUIPMENT SHIP EQUIPMENT

Safe debris removal at sea 
RUD KETTEN RIEGER & DIETZ  Less manual handling means more workplace safety for a vessel’s crew. 
On Van Oord’s vessel Vox Amalia this is provided by a debris removal platform. 

T he automated debris removal platform safely removes 
debris that falls onto the deck after recovering the  
draghead of a trailing suction hopper dredger. A  

bulldozer blade pushes the debris overboard. The bulldozer 
blade is driven by an innovative Tecdos PI-Gamma two-in-
one chain drive made by Rud Ketten Rieger & Dietz GmbH, 
Aalen, Germany. Thanks to the innovative debris removal 
system, Van Oord won the IADC Safety Award 2018 pre-
sented by the International Association of Dredging Com-
panies.
Van Oord is a global player in the maritime contracting sec-
tor and a worldwide leader in that industry. The Dutch fami-
ly firm has become famous for projects such as dredging the 
Suez Canal and constructing the Palm Islands in Dubai. The 
company is also active in offshore wind and offshore infra-
structure projects. Van Oord deploys its vessel Vox Amalia, 
which is a trailing suction hopper dredger (TSHD), to create 
and extend port infrastructure and reinforce coastlines.

Improved workplace safety on board
During dredging, debris can fill the trailing draghead of a TSHD. 
When the suction pipe is brought back on board, debris that was 
trapped in the draghead then falls onto the deck. This debris can 
range from large boulders to sticky clay and needs to be removed 

from the vessel. The debris removal platform has been perform-
ing this task since 2020. 
While developing the platform, the aim was to increase safety for 
the vessel’s crew. A bulldozer blade, driven by Rud Tecdos chains, 
simply pushes the debris back into the sea, at the touch of a but-
ton. So far, the Vox Amalia is the first vessel in the Van Oord fleet 
to be fitted with the innovative debris removal system.

“This debris removal platform has given us a safe and effective 
way of removing debris from the vessel”, said Maarten van Duijn, 
technical superintendent at Van Oord. “This innovation has re-
duced the risk of harm to the crew working on board considerably. 
By taking safety into consideration in the design phase, hazardous 
working conditions during operations can be eliminated or signifi-
cantly reduced. This is the most effective way of risk control.” 

Tecdos PI-Gamma: the two-in-one chain drive 
On the Vox Amalia, the bulldozer blade is moved by Rud’s inno-
vative Tecdos PI-Gamma chain drive. The two-in-one drive was 
developed specially for vertical and horizontal applications and has 
a chain loop angle of between 90° and 180°. On Van Oord’s Vox 
Amalia, it is used with a 180° chain deflection. The Tecdos drive 
system installed on the vessel can handle loads of up 13 tonnes. 

“The drive system in use at Van Oord is, generally speak-
ing, a standard application”, explained Heribert Herzog, de-

The debris removal platform is installed on the Vox Amalia, a suction hopper dredger Source for all images: Van Oord



>

Top levels of safety on board – our fi re protection system 
can be deployed in all areas. marine@minimax.de

Minifog marine XP –
High-pressure water mist system

Experts in fi re protection

www.minimax.com

sign engineer and applications engineer in Rud’s Conveyor 
& Drive division. “The chain sprocket, which has 14 teeth, 
had to be a bit bigger than usual, as the distance between the 
chains was fixed by the options for attaching them to the bull-
dozer blade.”  

Robust components for reliable maritime applications
The Tecdos PI-Gamma drive is based on a high-performance 
round link chain. The chain runs over a drive shaft that is com-
pletely free from other forces. Both the round link chain and the 
chain sprockets used by Van Oord have been manufactured from 
case-hardened steel, for use in a maritime environment. 

Source for all images: Van Oord

More safety for crew: the debris removal platform on Van Oord‘s 
Vox Amalia pushes heavy debris overboard

Robust drive for maritime applications: Rud‘s Tecdos PI-Gamma 
two-in-one chain drive system, manufactured from case-hardened 
steel, drives the debris removal platform  



tive product including technical download data files in the most 
common formats PDF and DWG (for planners and designers). 
The Schwepper Product Store is constantly updated with tech-
nical download data. Direct information enquiries relating to a 
specific product and/or RFQs and orders can be processed easily. 
Recent new product entries or special products are always high-
lighted, so that customers will not miss out on updated informa-
tion. A mail updating service can be used by subscribing to the 
newsletter.

 >  ABOUT SCHWEPPER
Founded in 1872 with headquarters in Velbert, Germa-
ny, Schwepper Beschlag GmbH & Co has more than 130 
years of experience in the production of locks and hard-
ware for the shipbuilding industry. Now in its fifth gener-
ation of owners, the company, certified according to DIN 
ISO 9001, continues to pursue its ancestral objective of pro-
viding the best system possible for a specific application, 
based on tradition, innovation, flexibility and craftsmanship.  
 www.schwepper.com 

SCHWEPPER | Two years ago, Schwepper launched a process to 
strengthen communication with its clients, users and planners. 
The company’s comprehensive catalogue has now been digitalised 
and redesigned into a catalogue with a request for quote (RFQ) 

function and an order plat-
form. This ensures that 
every visitor gets the best 
experience and can find his 
or her product/informa-
tion as quickly as possible 
at any given time from an-
ywhere in the world. 
The general layout contains 
the standard main catalogue 
groups and the yacht cata-
logue, together with railway 
products and special prod-
uct sections. The respective 
single product pages con-
tain all necessary informa-
tion related to the respec-

Digital platform
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“Robustness is the most important criterion by far, for drive 
systems that are used in maritime and offshore environments. 
This is because components are exposed to extreme conditions, 
caused by wind, salt water and sand, and have to withstand them 
effectively”, said Herzog. “The debris removal platform’s drive 
system simply must not fail”, he stressed.

Rud and Van Oord have been working together for 23 
years. Rud’s Tecdos PI-Gamma two-in-one chain drive system 
is an exceptionally robust steel chain drive, making it perfect for 
use in maritime and coastal environments. 

 > ABOUT RUD
The company Rud Ketten Rieger &  Dietz GmbH u. Co KG was 
founded by Carl Rieger and Friedrich Dietz in Aalen, South-
ern Germany, in 1875. Today, it has a workforce of more than 
1,700 employees in 120 countries and has annual revenues of 
more than EUR 200 million. Rud is acknowledged as the glob-
al leader in the tyre chain, sling chain and chain system sector, 
according to German business journal Wirtschaftswoche, Pres-
tige-Hochschule St Gallen. With the group’s motto, “Tradition 
in Dynamic Innovation” firmly in mind, this family-run com-
pany continues to manufacture integrated chain and compo-
nent systems at its sites in countries including Germany, Aus-
tralia, Brazil, China, India, Romania and the United States. Its 
product ranges not only include attachment fittings and non-
skid chains but also hoist chains and conveyor systems. The 
long-established German company also manufactures tyre 
protection chains and interior and exterior fixtures and fittings.  
 www.rud.com 

Less manual handling means more workplace safety on deck: the 
risk of harm to crew has now been reduced considerably, thanks to 
the debris removal platform

All products, such as the solenoid lock 
series, can be found in  Schwepper’s 
new digitalised catalogue 
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World’s largest slewing drive units  
for sail system
LIEBHERR-COMPONENTS | Swiss-based Liebherr-Components 
AG has developed the world‘s largest slewing drive unit for an in-
novative sail system from eConowind. The Dutch company has 
created a sailing system that is intended to revolutionise commer-
cial shipping. Up to 40m in height, metal sails serve as propulsion 
support for cargo ships. The world’s largest slewing drive units 
turn these huge sails. Using wind power in this way, fuel costs 
could be reduced by up to 20%.
Liebherr slewing drive units are self-contained systems consist-
ing of a drive and a bearing unit. This makes the components 
resistant to extreme environmental in fluences, such as salt water 
or dust. Special sealing systems and surface coatings also add 
to the high resistance of the large components and make them 
i deal for use at sea. The massive, worm-driven components 
from Liebherr each measure 1.72m in diameter and together 
weigh over 1.4 tonnes. This makes the slewing drive units twice 
as large as any other products available on the market.
A worm shaft weighing over 40kg, which already enables a 
n ot abl e 218,500 Nm of torque at module 8, drives the compo-
nents. For more power, the slewing drive can be configured up 
to module 14. It is also possible to design slewing drives with 
two drive trains. The potential of this large component is far 
from exhausted.
In the construction and design of the slewing drives, Liebherr 
draws on its many years of experience as a manufacturer of 
drives and slewing bearings, venturing at the same time into 

new dimensions. For the manufacturing process, for example, 
the company uses its own special tools, such as the diamond 
milling head, which was specifically developed for the worm 
gearing. 

 >  ABOUT LIEBHERR- 
COMPONENTS AG
Liebherr is a specialist in the development and manu
facture of highperformance components. Its range 
 includes equipment from the fields of mechanical, 
 hydraulic and electrical drive and control technology.  
 www.liebherr.com/components-maritime

Liebherr advances into new dimensions with the world’s largest slewing drive units (left). In the construction and design of the slewing 
drives, Liebherr draws on its vast experience as a manufacturer of drives and slewing bearings.  
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the timekeeper

on the seven seas

gerhard d. wempe kg

division chronometerwerke

steinstr. 23 20095 hamburg germany

P: +49 40 33448 899 F: +49 40 33448 676 E: chrono@wempe.de

www.wempe-maritim.de

WEMPE - the leading manufacture of
master and slave clock systems

for the marine industry



Valve actuator improves sustainability 
in subsea process industry
BOSCH REXROTH  With the SVA R2 for electrically actuating valves in the subsea process industry, Bosch 
Rexroth has developed the world’s most compact electric subsea valve actuator. The unit can replace  
conventional hydraulic cylinders with field-proven safety technology without taking up additional space.  
The innovation can significantly reduce not only CO2 emissions from process systems, but also environmental 
risks. The SVA R2 is also suitable for use in future process systems, to produce green hydrogen and for carbon 
capture and storage applications.

T he process industry is looking closely at ways to manufac-
ture products more sustainably. Resources must be extract-
ed in the most environmentally compatible way possible. 

This applies, in particular, to production sites in sensitive eco- 
systems such as the deep sea. 

Until now, the operators of process systems have mainly r elied 
on hydraulic cylinders to open and close subsea valves with a 
quarter turn and a defined force. However, offshore i nstallations 
must supply these cylinders from a central hy draulic power unit 
with several kilometres of hydraulic pipes.

This arrangement uses a significant amount of energy to com-
pensate for cumulated losses and cannot control movement precise-
ly. To date, plant engineers and operators have relied on hydraulic 
cylinders because they are the only components to offer field-prov-
en safety systems with a mechanical spring in a compact design. 

However, the electric actuators which are currently available do 
not have this safety function, which is not possible given size and 
weight constraints. Initiatives designed to ensure safety using ex-
pensive subsea batteries, meanwhile, cannot guarantee the reliable 
closing of valves over the required operating life of up to 25 years.

Safe and reliable
Bosch Rexroth addresses these challenges with the new subsea 
valve actuator SVA R2. For the agile development of the SVA 
R2, the company’s team worked closely with a number of sup-
pliers and operators of offshore installations, as well as interna-
tional universities. 

The new modules comprise a pressure-compensated enclo-
sure that contains an electric drive, a motion control system, 
and a safety device. Thanks to condition monitoring and a safe-
ty spring, the SVA R2 can satisfy Safety Integrity Level (SIL) 
3 in accordance with IEC 61508 and IEC 61511. The subsea 
valve actuator is designed for series production. 

The electronics for the motion control system were devel-
oped by the automotive division and offer proven reilience 
and reliability. The SVA R2 is protected by a number of pat-
ents and is designed to operate for 25 years at water depths 
of up to 4,000m. The use of internationally standardised in-
terfaces enables plant engineers, operators and offshore ser-
vice providers to adopt further standardisation in the subsea 
process industry. 

The SVA R2 electric subsea valve actuator from Bosch Rexroth  Source for both images: Bosch Rexroth AG
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 > ABOUT BOSCH REXROTH
As one of the world’s leading suppliers of drive and control tech-
nologies, Bosch Rexroth ensures efficient, powerful and safe 
movement in machines and systems of any size. Bosch Rexroth 
offers its customers hydraulics, electric drive and control technol-
ogy, gear technology and linear motion and assembly technol-
ogy, including software and interfaces to the internet of things. 
 www.boschrexroth.com/sva-r2 

One cable for power supply and communication
The actuators can replace the hydraulic cylinders previously 
used on a 1:1 basis. It requires only one cable for the power sup-
ply and communication. Switching to compact and safe electric 
actuators means that kilometres of hydraulic pipes, together 
with associated hydraulic power units and hydraulic controls, 
are no longer required. The electric supply pipes, which are al-
ready installed for sensors, are sufficient to ensure the reliable 
operation of the new actuators. 

The SVA R2 minimises energy consumption and is designed 
for use in delicate ecosystems. At the same time, installation and 
operating costs are reduced. Bosch Rexroth tests the functions, 
operating life and safety of the full-scale prototypes on a special-
ly built test bench in accordance with the stringent international 
standards for subsea applications. 

Compared with other applications, they set the highest re-
quirements with regard to the functions and safety of the compo-
nents and modules used. The first pilot tests are due to start in the 
third quarter of 2021.

Other areas of use for the system, which recently won the dis-
tinguished Hermes Award at the international Hannover Messe, 
includes future process systems for the production of green 
h ydro gen. Offshore wind farms, for example, could generate re-
newable energy and hydrogen on site which could then then be 
transported ashore via pipelines. The actuator also plays a role in 
initial plans to use carbon capture and storage to remove CO2 
from the atmosphere and store it under water in previous subsea 
production facilities. 

The actuators can replace the hydraulic cylinders previously used 
on a 1:1 basis. It requires only one cable for the power supply and 
communication. Kilometres of hydraulic pipes and the associated 
power units and controllers are no longer needed.



Generating software standards 
throughout the shipbuilding industry
BACHMANN  To create a software standard for the entire maritime industry, Bachmann – as part of the 
VDMA Working Group “MTP in Shipbuilding” – is working on modular automation systems in cooperation with 
institutes and suppliers 

T here is a paradox facing today’s ship-
building industry. While modularity 
is increasing in the structural aspects 

of the shipbuilding process, the use of 
modular software is still in its early stages. 
According to Ronald Epskamp, Maritime 
Business Unit manager at Bachmann elec-
tronic, it is time for a change: “Inter-system 
connectivity is extremely important. Many 
different equipment suppliers are involved 
with building a ship, but instead of the user 
working with 30 or 40 unconnected sys-
tems, each with different interfaces, it is 
much simpler and easier to implement just 
one HMI [Human Machine Interface] in 
the ship management system.”

Bachmann’s participation in VDMA’s 
Working Group ”MTP in Shipbuilding” is 

going a long way to answer this problem. 
“Our goals are faster engineering, commis-
sioning and integration – all with reliable 
solutions,” added Burkhard Staudacker, 
Bachmann key account manager. “With 
MTP (module type package), we can reach 
these targets.”

Standard meets challenge 
Bachmann has cooperated with education-
al institutes and OEM suppliers to develop 
a modular automation system, and there-
fore a software standard for the entire ship-
building industry. Using its atvise® scada 
platform, Bachmann has already carried out 
successful preliminary investigations to im-
port MTP files from three different equip-
ment manufacturers. Staudacker said: “Im-

mediately after import, OEMs can control 
their equipment according to their existing 
visualisation. This allows users to maintain 
their existing screens, including graphics, 
icons, buttons, and design, according to 
their corporate identity.”

The Bachmann system has impli-
cations for the entire supply chain. For 
OEMs, MTP makes it easier to control the 
visual interfaces of sub-applications such 
as thrusters, gearboxes and other systems. 
“It’s as straightforward as installing a print-
er in your office. It also means full system 
approval, including electrical interfaces 
during the factory acceptance test,” said 
Staudacker.

For the systems integrator, MTP ex-
port and import capabilities translate to 

Application imported from MTP files are immediately available in the HMI  Source for all images: Bachmann
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cost reductions for engineering, PLC, vis-
ualisation and commissioning processes. 
“More over, the reduction of commission-
ing times is a major benefit for shipyards; 
for example, commissioning on board a 
cruise ship is reduced by up to 400 working 
days,” Staudacker added.

However, the ultimate benchmark is 
the benefit for shipowners. Besides reduced 
service costs through fewer engineer ing and 
commissioning errors, the efficiency of the 
retrofit process is dramatically improved. 
By implementing a new system via MTP, 
owners are assured that the new, retrofitted 
equipment will ‘speak the same language’ as 
the existing ship management system.

Same look and feel
Ship bridge design faces a similar chal-
lenge. A bridge design should integrate 
multiple systems from multiple suppliers 
into one coherent and workable configu-
ration. The reality is that, instead of being 
user-friendly, many bridges are often in-
efficient and can lead to errors. Epskamp 
said: “In choosing the best solution for its 
fleet, an owner may use several suppliers, 
all of which bring their own interfaces. 
But you have to consider the crew – their 
work is made much easier with a standard-
ised framework and working environment 
throughout the fleet.”

Bachmann’s collaboration with Norwe-
gian design consortium OpenBridge ad-
dresses this problem with an open-source 
design framework. The aim is to create safe 

and efficient workspaces with seamless de-
sign and integrated technical systems. The 
framework is based on Bachmann’s atvise® 
scada software applied with numerous 
OpenBridge functions. One such function 
is four different levels of screen brightness: 
night, dusk, day and bright. 

This can be crucial, as Neels Schueder, 
Bachmann application engineer, explained: 
“If you have ever been in the wheelhouse of 
a ship at night, then you know that an over-
bright screen can really affect your eyes. This 
has a major impact on what you can see at 
sea.” 

Tailor-made displays
In addition, an OpenBridge screen is char-
acterised by display clarity, which can be 
tailor-made to the owner’s requirements. 
Schueder said: “There are many elements 
defined in OpenBridge. Crew members on 
the bridge can personalise applications and 
fine-tune the system according to personal 
preferences, for example with engine data, 
rudder position, or other navigational com-
ponents such as maps.” Moreover, shipown-
ers with a number of vessels can implement 
the same look and feel across the fleet. 

Bachmann has kept safety at the fore-
front of OpenBridge. Alarms are detailed to 
the extent that a user can immediately iden-
tify and locate a problem. This facilitates 
a clear and well-defined response, rather 
than the trial-and-error approach of ‘hot 
swapping’ hardware. A further benefit of 
the Bachmann/OpenBridge collaboration 

is that it is based on open-source software. 
The only investment on the client side is 
the purchase of Bachmann’s atvise® scada 
software and training. 

“We hope that more people will start 
using OpenBridge – collaboration with our 
customers allows us to continuously develop 
new features,” Epskamp noted. “This will be 
a major advantage for clients in the future.”

Collaboration is key
For all its automation systems – including its 
work with MTP and OpenBridge – Bach-
mann’s collaborative philosophy strives to 
bring together a wide range of partners to 
share strengths and initiatives. Epskamp 
concluded: “We learn from shipowners and 
translate their visions into tangible auto-
mation solutions so that we can create high 
quality, fully-tested systems, reduce precious 
development and commissioning time, and 
become a driving force for automation in the 
maritime industry.”

 > ABOUT BACHMANN
Headquartered in Feldkirch, Austria, 
Bachmann is a rapidly expanding or-
ganisation with over 500 employees 
worldwide. The company, which is spe-
cialised in automation, grid measure-
ment and protection, visualisation and 
condition monitoring for plants and 
machines has been developing automa-
tion and system solutions for custom-
ers around the globe for over 50 years.  

www.bachmann.info/home

Application  
created in the 
browser from 

widgets of the 
OpenBridge  

template
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Modular ship automation: significant 
reduction in commissioning time
PHOENIX CONTACT  The alarm and monitoring system forms a central component on the bridge of every 
ship. This is where all the information from the entire ship comes together. Data can be viewed and logged, 
alarms can be displayed and forwarded to the appropriate department for processing. With the MTP (module 
type package) approach adapted from the process industry, the system can be implemented much more easily 
and quickly.

T oday, the alarm and monitoring sys-
tem is designed as monolithic soft-
ware. Many different systems and 

thousands of different sensors have to be 
integrated into the system with their specif-
ic physical and software connections. The 
situation in the process industry is similar. 
There, too, is a central control room from 
which employees monitor and control dif-
ferent processes characterised by a very 
large number of sensors and actuators. 

To reduce the effort significantly, a 
cross-company committee under the lead-
ership of the associations NAMUR and 
ZVEI has been tackling this issue for about 
five years. The participants have devel-
oped a concept for modular automation 
of process plants. The approach, which is 

already being used in initial applications, 
is c urrently being prepared for standardi-
sation in VDE/VDI/NAMUR Guideline 
2658. In future, it will enable the design 
of modular process plants independent of 
manufacturers.

Definition through a modular  
description file
From an engineering point of view, the 
modular automation concept consists 
of standardised components that can be 
merged via a description file. The expe-
rience gained in process technology with 
modular automation is now being trans-
ferred to ship automation. 

Under the leadership of the VDMA, 
a committee of manufacturers, suppliers, 

shipyards, universities and associations has 
adapted the process technology approach to 
shipbuilding. In this context, the necessary 
components and modules of modern ship-
building are qualified and their automation 
including visualisation and alarming has 
been defined by a modular description file.

Each module is equipped with a small 
controller so that significant time savings 
can be achieved during engineering on the 
ship and all requirements for the individual 
modules can be met. In this way, the mod-
ule can be put into operation and tested be-
fore installation on the ship – independent 
of its operation within the overall system. 
This reduces the effort during commission-
ing and thus leads to a shorter ship con-
struction time (Figure 2).

This is what the alarm and monitoring system looked like in the past Source: Zharate@Shutterstock
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Use of well-known industry  
standards
If the pre-tested modules are subsequently 
connected at the shipyard to form a com-
plete setup, the modular components must 
be integrated into the ship’s central alarm 
and monitoring system. The description 
file is imported for this purpose. The cor-
responding operating screens including 
the data points are then immediately avail-
able in the alarm and monitoring system. 

It is important to note that the individ-
ual modules from different manufacturers 
are compatible and can be used with each 
other with their different local controls. 
This is ensured by standardisation, which is 
already used in the process industry.

The modules are described in a spe-
cial XML format. This is specified in more 
detail in VDE/VDI/NAMUR Guideline 
2658. The description file is again based on 
industry standards. One of these standards 
is eCl@ss. Each visualisation object is de-
fined here with a unique eight-digit identi-
fication. In this way, all parties always know 
exactly which object is involved. 

An agreed list of the objects is pub-
lished in a VDMA standard sheet so that 
no confusion can occur. Another essential 
standard is AutomationML. The XML-
based data format widely used in industry 
defines the structure of the description file. 

AutomationML is already used in factory 
automation and the process industry. 

The modular approach uses OPC  UA 
as the communication protocol. For 
the connection of data in the industrial 
environ ment, the standard proves to be a l-
most without alternative. This is because it 
is independent of the operating system and 
can be adapted to devices with completely 
different performance. 

Due to this flexibility, OPC UA is also 
used in control systems since the protocol 
requires few resources in terms of memory 
space and CPU load. It also comes with an 
alarm system that is an integral part of the 
OPC UA server. The functionality can be 
tested with freely available test tools, sim-
plifying the later integration into the alarm 
and monitoring system on the ship. 

Structure of a test facility
To transfer the MTP concept from the 
process industry to ship automation, the 
working group determined the size of the 
common parts and the deviations of both 
applications. After drawing the conclusion 
that the adoption of the process engineer-
ing approach was worthwhile, the concept 
description was carefully examined by a 
small editorial team. 

In this context, a document was pro-
duced describing the transfer and appli-

cation of MTP. The process engineering 
system was supplemented by some com-
ponents – for example visualisation objects 
– while other parts were classified as not 
required. 

To be able to test a modular automated 
system in real conditions, a correspond-
ing facility is currently being set up at the 
Flensburg University of Applied Sciences. 

The modular design described will help 
to reduce commissioning time at shipyard 
in the future. The pre-tested modules can 
be quickly and easily combined to form a 
complete system.

 >  ABOUT PHOENIX 
CONTACT
Phoenix Contact is a worldwide market 
leader for components, systems, and 
solutions in the fields of electrical en-
gineering, electronics, and automation. 
Today, the family-owned company em-
ploys around 17,100 people worldwide 
and had a turnover of EUR 2.4 billion in 
2020. The company’s headquarters are 
in Blomberg, Germany. The Phoenix Con-
tact Group is made up of 15 German and 
four international companies, as well as 
55 sales subsidiaries across the world. 
Internationally, Phoenix Contact is repre-
sented in more than 100 countries.
 https://phoe.co/maritim40

Example of a module used in the process industry  Source: Jim Reed@Shutterstock
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Marine gearboxes experience new 
stage of evolution
REINTJES Service work that can be scheduled, is reliable and, above all, condition-oriented, noticeably reduces 
costs and significantly increases the operational availability of ships. Against this background, REINTJES has 
developed a system called “Gearbox Automation”. It improves switching and provides valuable information for 
operational optimisation via sensors, monitoring and data evaluation.

A utomation and digitalisation form 
the basis of a new development from 
REINTJES for a smooth engagement 

and disengagement of marine reversing gear-
boxes. The Hameln-based company pro-
vides more driving comfort and safety with 
the “Gearbox Automation” system – GBX-A 
for short. Advantages are an overall increase 
in service life due to the decreasing forces 
and new possibilities for condition-oriented 
monitoring and maintenance.

Changing gear smoothly 
The evolutionary thrust behind GBX-A is 
best illustrated by comparing the operating 
behaviour of existing ships. “Especially the 
clutch engagement after a change of direc-
tion was usually associated with a very au-
dible shift shock”, GBX-A project manager 

Andrzej Sawicki said. This hard engage-
ment is the result when rotating masses 
have to be accelerated in the other direction 
in a short period. GBX-A provides a neces-
sary balance and shifting becomes noticea-
bly and audibly smoother.

At the heart of the new system is a con-
trol block with proportionally controlled 
valve technology that can be used to reg-
ulate precisely the hydraulic pressure on 
the clutch plates. The hydraulics can be 
compared with a clutch assistant. “The sys-
tem remembers when the clutch engages 
and comprehensibly displays the starting 
point,“ said Sawicki. 

The shifting characteristic thus adapts 
optimally to the ambient conditions, inde-
pendent of external influences. This addi-
tional scope makes operation safer, as the 

personnel on the bridge can react immedi-
ately to dangerous situations without risking 
damage to the transmission or impairing its 
service life. 

Sawicki explained: “We shift very softly 
– and this is independent of the tempera-
ture and the associated oil viscosity”. Fur-
thermore, the new trolling function from 
REINTJES is also integrated in GBX-A – a 
way to move more slowly than the idle 
speed mode actually allows, especially in 
harbour areas, without constantly engaging 
and disengaging the clutch.

Definable clutch curves 
The control intelligence of the GBX-A 
system enables exact alignment of the ap-
propriate clutch curves with the prevailing 
operating conditions with continuous re-

The new technology has been designed by the marine gearbox specialist REINTJES as a self-sufficient system with its own control cabinet. 
“Gearbox Automation” communicates with the ship’s automation system via field bus. Source: REINTJES
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boellinghaus-steel.com

PROFILES 
    WITH 
 CHARACTER

We convert stainless steel, nickel 
alloys and titanium in high-quality 
profiles. Hot-rolled or cold-drawn. 
Our standard and special profiles 
are valued and used in almost all 
industries. Worldwide. Because of 
their quality, based on knowledge 
of five generations.

calibration. A visualisation on site at the 
gearbox shows the curves and provides 
valuable information on the prevailing 
clutch condition on a panel. 

Beyond the actual state, the class- 
approved GBX-A can store historical data. 
The log function, available on request, 
creates the basis for the evaluation of 
operating conditions and trend develop-
ments – with the aim of future-oriented 
optimisation as well as all the advantage s 
of condition-based maintenance. The 
information gained from the data can be 
used to analyse switching processes, im-
prove the operation of a ship and, thanks 
to increased transparency, improve main-
tenance planning. 

If sudden events occur that could seri-
ously endanger operations, alarm functions 
with individually defined intervention lim-
its can be configured in GBX-A. “Unusual 
pressure drops are a classic example that 
would lead to an alarm,” said the project 
manager.

GBX-A works autonomously due to 
its integrated monitoring instruments, 
including control. This autonomy makes 

it possible to integrate the unit to the 
higher- level ship automation system via 
field bus. This would mean that any appar-
ent gearbox problems would be part of the 
maritime monitoring of a ship within the 
framework of fleet management. It also 
opens up possibilities for remote monitor-
ing and surveillance. 

Scaled solution 
GBX-A can also be installed as part of a 
retrofit or upgrade and the system is fully 
scalable. If an older ship does not allow for 
a sensible digital retrofit, shipowners can 
rely on a basic system for simple switch-
ing. This variant of the GBX-A works just 
as effectively, but does not use the remote 
functions outlined. When fully equipped, 
the product package offers all options for 
visualisation, connection to higher-level 
systems, as well as linking to hybrid PTI/
PTO drives with additional electric drive. 

Conclusion 
With GBX-A, REINTJES takes another 
major digital step forward. The intelligent 
use of the available operating data opens 

the way to increasing the availability of 
ships. Furthermore, the system provides 
information that can be used for predictive 
maintenance and upcoming repairs. The 
fact that the system noticeably improves 
the engagement and disengagement of the 
clutch alone ensures that the service life of 
REINTJES gearboxes and the entire drive 
train from the engine to the propeller is 
significantly extended. 

 > ABOUT REINTJES
REINTJES GmbH is a globally acting spe-
cialist in propulsion technology. Its prod-
uct portfolio includes high quality ma-
rine gearboxes for main drives as well 
as dredging gearboxes and project-spe-
cific systems such as hybrid drives. Each 
 REINTJES product is manufactured with 
the utmost care and precision and, before 
leaving the factory, each gear has to pass 
a test run on one of REINTJES own test 
benches. More than 90,000 gear boxes 
have now left the REINTJES plant, all 
manufactured to the highest quality and 
designed for long, trouble-free operation.   
 www.reintjes-gears.de



Paving new paths for  
inland waterway transport
ZEPPELIN POWER SYSTEMS  Within the MARIA project consortium, the partners Zeppelin Power Systems 
and Fraunhofer Center for Maritime Logistics and Services CML are dedicated to optimising the planning and 
control of maritime service processes in inland waterway freight transport

I n the course of their lives, modern ships 
and ship systems generate a large amount 
of sensor, operation, and motion-related 

data. Connecting these currently mostly 
isolated data and analysis by use of innova-
tive methods leads to an optimal basis for 
service planning and coordination. 
But how can the condition of shipboard 
systems and the associated service re-

quirements be predicted more effective-
ly? How can the data and information be 
best used for service planning decisions? 
And how can personnel on board be 
supported in documenting maintenance 
measures and be integrated efficiently 
into the coordination process between 
the shipping company, service provider 
and ship? 

One of the goals of the joint project 
MARIA is to make these service process-
es even more efficient in future with the 
help of the IoT. The research and devel-
opment project is funded by the German 
Federal Ministry of Education and Re-
search (BMBF) within the “Innovations 
for Tomorrow’s Production, Services and 
Work” programme and implemented by 

In its Fleet Operations Center, Zeppelin Power Systems analyses data, creates trend analyses, and makes recommendations for action  
 Source for all images: Zeppelin Power Systems
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the Project Management Agency Karls
ruhe (PTKA).

Optimised operation and carbon 
footprint
As members of the MARIA project con
sortium, Zeppelin Power Systems and 
Fraunhofer Center for Maritime Logistics 
and Services are dedicated to optimising 
the planning and control of maritime ser
vice processes in inland waterway freight 
transport. Fraunhofer CML transfers cur
rent research results and innovative analy
sis methods into the practice of shipping 
and maritime service. 

The digital connection of engines, 
shipboard systems, or entire fleets within 
the framework of the project enables val
uable results. These results can contribute 
to service processes being even more pre
cisely tailored to the needs of this custom
er group in the future. 

Shipping companies and operators 
benefit from digital service reports in
cluding automatic analyses of operat
ing values and deviations. They receive 
r ecommend ations for predictive mainte
nance that pay off in terms of optimising 
operations as well as reducing carbon 
footprints. Use cases that are being in
vestigated as part of the project include 
intelligent maintenance planning, spare 
parts logistics, route optimisation or 
forecasts for fuel consumption, and opti
mised bunkering.

Unlock the power of connected 
assets
A prototype of Active Equipment Connect 
(AEC) is used to collect and process the 
data. This customised system from Zeppe
lin Power Systems is already being used suc
cessfully by several shipping companies and 
operators. AEC consists of the hardware 
(AEC.link) for connection and data acqui
sition, a powerful IoT infrastructure (AEC.
integrate) and an individually configurable 
web portal (AEC.view) that displays all in
formation on connected assets at a glance. 

In addition to the measured engine 
values, the hardware component can also 
record data such as alarm, navigation or air 
conditioning systems in real time and can 
be adapted to individual requirements. 
The cloudbased IoT platform, AEC.inte
grate, manages the data which is stored in 
Germany. 

The browserbased application AEC.
view can be easily accessed via PC, tablet 
or smartphone, and provides locationinde

pendent access to engine operating data and 
information at any time. Desired parameters 
can be configured individually. The diverse 
options range from basic engine data and ad
ditional information such as water levels to 
points of interest such as branches or bunker 
stations or service stations – also with inte
gration of thirdparty systems.

Predictive maintenance 
In addition, shipping companies and oper
ators can protect themselves with service 
contracts to concentrate fully on their 
core business. In Zeppelin Power Systems’ 
Fleet Operations Center, personnel an
alyse the data, create trend analyses, and 
make recommendations for action. They 
can detect deviations of certain para
meters from their normal value at a very 
early stage and ideally take preventive ac
tion and avoid downtime. 

For companies looking for an individu
al, optimal way of digitalising their engines 
or other assets, Zeppelin Power Systems 
guides them through the entire process. 
Existing approaches can also be easily in
tegrated. From consulting and workshops 
to customised developments and the in
troduction of systems and processes, spe
cialists oversee the entire process and help 
to create the necessary acceptance within 
the company.

 >  ABOUT ZEPPELIN  
POWER SYSTEMS
Zeppelin Power Systems is the offi-
cial partner of Caterpillar for Cat and 
MaK  engines and a leading provider of 
drive, propulsion, traction and energy 
 systems. It has been partnering with 
Cater pillar for more than 70 years. With 
over 1,000 employees, Zeppelin Power 
Systems o ffers its customers individual, 
 highly efficient system solutions with 
comprehensive services for industrial 
and  marine applications, the oil and gas 
 industry, rail vehicles and power genera-
tion. Digital products for all segments as 
well as system components for ballast 
water treatment complete the portfolio. 
 www.zeppelin-powersystems.com

The research and development project is 
funded by the German Federal Ministry 
of Education and Research (BMBF) within 
the “Innovations for Tomorrow’s Produc-
tion, Services and Work” programme and 
implemented by the Project Manage-
ment Agency Karlsruhe (PTKA) Logo: BMBF

Active Equipment Connect (AEC) from Zeppelin Power Systems is already being used  
successfully by several shipping companies and operators
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Improving reliability and safety of the 
powertrain
GEISLINGER | By combining the new version of the monitoring 
system GMS MK 6 with digital services, Geislinger has created 
an artificial supported analytics platform that improves reliability 
and safety of the whole powertrain.
The Geislinger Digital Services are enabled through a digital 
work chain containing simulation, engineering and monitor-
ing. In-house software is used for vibration calculation and 
linked with industry standardised CAE software packages to 
create extensive simulations of the powertrain. 
Monitoring the powertrain allows for maximum safety through 
permanent measure ment of the dynamic system behaviour. 
Meanwhile, data push allows for several cloud-based online 
services, trend analysis, artificial intelligence supported anom-
aly detection, fast troubleshooting, data analysis, reporting and 
predictive maintenance.
The Geislinger Analytics Platform is a cloud-based online mon-
itoring platform for torsional vibration and permanent measure-
ments. It allows predictive analysis and early detection of abnormal 
behaviour by combining big data applications with engineering 

expertise. The interactive and intuitive 360-degree dashboard fa-
cilitates fleet management by providing a clear and comprehensive 
overview of important and relevant information including key per-
formance indicators, metrics and key data points. 
Continuous monitoring of the application enables the Analytics 
Platform to perform a trend analysis, which takes an in-depth 
look into the system and historical data and thus allows for rec-
ommendations to run systems more efficiently. Based on the 
gathered data, a report on the condition of the system is created. 
Such reports are useful for classification and insurance purposes 
and provide additional safety and less operational risks. 
The continuous measurement outcomes and the automated 
analysis of the measured data allow the “Digital Twin” of the 
measured system to become even more accurate. This process 
enables predictive and condition-based maintenance advice. 
In the event of an alarm in the monitoring system, experts can 
quickly access monitoring data and investigate the vibrations 
curve to assist with valuable insights. This results in more ef-
ficient operation thanks to a direct line to Geislinger Services.
The Geislinger Analytics Platform and Monitoring setup is not 
an independent system. Everything was designed to guarantee 
a flawless connection to third-party systems, either physically 
via the most common industry interfaces such as ethernet and 
CAN, or by using communication protocols such as OPC UA 
or Modbus TCP.

 > ABOUT GEISLINGER
The family-owned Geislinger GmbH is a market leader in innova-
tive powertrain systems and built-to-last products for all kinds 
of high-performance drivelines. Geislinger develops and produc-
es torsional vibration dampers, torsional elastic, high-damping 
couplings, misalignment couplings, composite shaft lines, and 
torsional vibration monitoring systems for all kinds of high-per-
formance drivelines. Geislinger products are used in sectors 
such as marine, mining, motor sport, oil and gas, rail, pow-
er generation including wind, and in several industrial fields.  

https://www.geislinger.comGeislinger Digital Services 360°

Geislinger Analytics Platform Source for all images: Geislinger
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Modular solutions 
for Maritime 4.0
Future-proof, conforming to standards and efficient

Together with us, you can automate and digitalize your ships with future-oriented 
technologies and failsafe solutions for modular shipbuilding and retrofitting. Monitoring, 
automation, or cloud solutions – equipped with our certified products according the 
IEC 62443 – enables efficient commissioning and secure ship operation. 
Phoenix Contact is your reliable partner for the marine and offshore industry.
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For additional information, visit phoenixcontact.com/maritim40



Member companies of VDMA –  
Marine Equipment and Systems
COMPANY LOCATION   WEBSITE
ABB Automation GmbH Hamburg abb.de/turbocharging

ADDI-DATA GmbH Rheinmünster addi-data.com

ads-tec Industrial IT GmbH Nürtingen ads-tec.de

AEM - Anhaltische Elektro- 
motorenwerk Dessau GmbH Dessau-Roßlau aemdessau.de

Aerzener Maschinenfabrik GmbH Aerzen aerzen.com

Alfa Laval Mid Europe GmbH Glinde alfalaval.com

ALMiG Kompressoren GmbH Köngen almig.de

AMOVA GmbH Netphen amova.eu

ams.Solution AG Kaarst ams-erp.com

ANDRITZ HYDRO GmbH Ravensburg andritz-hydro.de

ANDRITZ Ritz GmbH Schwäbisch 
Gmünd ritz.de

API Schmidt-Bretten GmbH & 
Co. KG Bretten apiheattransfer.com

APL Apparatebau GmbH Dormagen apl-apparatebau.com

Apollo Gößnitz GmbH Gößnitz apollo-goessnitz.de

ARCA Regler GmbH Tönisvorst arca-valve.com

ARI-Armaturen 
Albert Richter GmbH & Co. KG

Schloß Holte-
Stukenbrock ari-armaturen.com

Armaturenfabrik Franz Schneider 
GmbH & Co. KG

Nordheim / Heil-
bronn as-schneider.com

ATB Schorch GmbH Mönchenglad-
bach schorch.de

Atlas Copco ENERGAS GmbH Köln atlascopco-gap.com

Atlas Copco Kompressoren und 
Drucklufttechnik GmbH Essen atlascopco.de

AUMA Riester GmbH & Co. KG Müllheim / Baden auma.com

AWG Fittings GmbH Ballendorf awg-fittings.com

Bachmann electronic GmbH Feldkirch, Öster-
reich bachmann.info

bar pneumatische Steuerungssys-
teme GmbH Dattenberg bar-gmbh.de

Barksdale GmbH Reichelsheim barksdale.de

BAUER Maschinen GmbH Schrobenhausen bauer.de

Baumüller Anlagen-System-
technik GmbH & Co. KG Nürnberg baumueller-systems.com

Baumüller Nürnberg GmbH Nürnberg baumueller.com

Becker Marine Systems GmbH Hamburg becker-marine-systems.com

Beckhoff Automation GmbH & 
Co. KG Verl beckhoff.de

Beinlich Pumpen GmbH Gevelsberg beinlich-pumps.com

BerlinerLuft. Technik GmbH Berlin berlinerluft.de

Bock GmbH Frickenhausen bock.de

Boll & Kirch Filterbau GmbH Kerpen bollfilter.com

Bosch Rexroth AG Lohr boschrexroth.com

Bosch Rexroth AG 
Mobile Applications Ulm boschrexroth.de

Braunschweiger Flammenfilter 
GmbH Braunschweig protego.com

Bürkert GmbH & Co. KG Ingelfingen buerkert.com

COMPANY LOCATION   WEBSITE
C. Otto Gehrckens  
GmbH & Co. KG Pinneberg gehrckens.de

Caterpillar Motoren  
GmbH & Co. KG Kiel marine.cat.com

CENTER TECH Armaturen GmbH Laufeld centertech.de

CG Drives & Automation  
Germany GmbH Wernigerode cgglobal.com

Chr. Mayr GmbH + Co. KG Mauerstetten mayr.com

CIG Piping Technology GmbH Bremen cig-pt.com

Crane Process Flow Technologies 
GmbH Düsseldorf cranecpe.com

d-i davit international-hische 
GmbH Sulingen di-hische.de

Danfoss Power Solutions  
GmbH & Co. OHG Neumünster powersolutions.danfoss.de

David Brown Santasalo  
Germany GmbH Wuppertal dbsantasalo.com

DESCH Antriebstechnik  
GmbH & Co. KG Arnsberg desch.com

DEUTZ AG Köln deutz.com

Dipl.-Ing. H. Sitte GmbH & Co. 
Marine-Service und Reparatur KG

Hagen im  
Bremischen sitte.de

DMT GmbH & Co.KG Dortmund anlagen-produktsicherheit. 
dmt-group.com/de

Dr. E. Horn GmbH & Co. KG Gärtringen dr-horn.org

DRÄGERWERK AG & Co. KGaA Lübeck draeger.com

Eaton Industries GmbH Bonn eaton.de

EDUR-Pumpenfabrik 
Eduard Redlien GmbH & Co. KG Kiel www.edur.com

ELECTROSTAR GmbH Ebersbach starmix.de

Eletta Messtechnik GmbH Berlin eletta.de

Emerson Automation Solutions 
AVENTICS GmbH Laatzen aventics.com

ENGIE Axima Germany GmbH Hamburg noske-kaeser.com

EPLAN GmbH & Co. KG Monheim eplan.de

ESAB Welding & Cutting GmbH Karpen esab-cutting.de

esco antriebstechnik gmbh Troisdorf esco-antriebstechnik.de

Eugen Seitz AG Wetzikon ZH seitz.ch

EUGEN WOERNER  
GmbH & Co. KG Wertheim woerner.de

Federal-Mogul Friedberg GmbH Friedberg tenneco.com

Filtration Group GmbH Hamburg industrial.filtrationgroup.com

FireDos GmbH Wölfersheim firedos.de

Flender GmbH Voerde flender.com

Flowserve SIHI Germany GmbH Itzehoe flowserve-sihi.com

FRANZ DÜRHOLDT  
GmbH & Co. KG Wuppertal duerholdt.de

Freudenberg Filtration  
Technologies SE & Co.KG Weinheim freudenberg-filter.de

Freudenberg Sealing  
Technologies GmbH Hamburg fst.com

FUELSAVE GmbH Walldorf fuelsave.de

G. Theodor Freese GmbH Bremen gtf-freese.de

56 VDMA Special | Schiff & Hafen | Ship & Offshore | 2021/22

GERMAN MARINE EQUIPMENT CONTACTS



COMPANY LOCATION   WEBSITE
GABLER Maschinenbau GmbH Lübeck gabler-naval.com/de

GEA Group AG Düsseldorf gea.com

GEA Westfalia Separator Group 
GmbH Oelde gea.com

Geberit Mapress GmbH Langenfeld geberit.de

GEDA GmbH Asbach-Bäumen-
heim geda.de

Geislinger GmbH Hallwang geislinger.com

Gelenkwellenwerk Stadtilm 
GmbH Stadtilm gewes.de

GenSys GmbH Wismar gensysgroup.com

Gerhard D. Wempe KG Hamburg chronometerwerke-maritim.de

GRAMMER AG Ursensollen grammer.com

GS1 Germany GmbH Köln gs1-germany.de

HAMANN AG Hollenstedt hamannag.com

HAMMELMANN GmbH Oelde hammelmann.de

Hans Lutz Maschinenfabrik 
GmbH & Co. KG Reinbek lutz-aufzuege.de

Hans Turck GmbH & Co. KG Mülheim an der 
Ruhr turck.com

HARTING Stiftung & Co. KG Espelkamp harting.com

HAWE Hydraulik SE Aschheim /  
München hawe.de

HEIN & OETTING  
Feinwerktechnik GmbH Hamburg hein-oetting.de

HEINRICH BEHRENS  
Pumpenfabrik GmbH & Co. Bremen behrenspumpen.de

HEINRICH DE FRIES GmbH Düsseldorf hadef.de

Heinzmann GmbH & Co. KG Schönau heinzmann.com

HEITEC AG Kiel heitec.de

Herberholz GmbH Ennepetal herberholz.com

HERBORNER PUMPENTECHNIK 
GmbH & Co. KG Herborn herborner-pumpen.de

HEROSE GMBH Bad Oldesloe herose.com

HERRENKNECHT VERTICAL GmbH Schwanau herrenknecht-vertical.com

HJS Emission Technology  
GmbH & Co. KG Menden hjs.com

Höhne GmbH Kaltenkirchen intermarco.de

Hottinger Brüel & Kjaer GmbH Darmstadt hbm.com

Hug Engineering GmbH Magdeburg hug-eng.de

HYDAC FILTERTECHNIK GMBH Sulzbach hydac.com

ifm electronic gmbh Essen ifm-electronic.com

IGEMA GmbH Münster igema.com

Ingeteam GmbH Düsseldorf ingeteam.com

ITT Bornemann GmbH Obernkirchen bornemann.com

J. A. Becker & Söhne  
GmbH & Co. KG Neckarsulm jab-becker.de/de/kompressoren.html

J. D. NEUHAUS GmbH & Co. KG Witten jdn.de

J.M. Voith SE & Co. KG / VTA Heidenheim voith.com

J.M. Voith SE & Co. KG / VTBS Sonthofen bhs-getriebe.de

James Walker Deutschland GmbH Hamburg jameswalker.biz

Janz Tec AG Paderborn janztec.com

Jastram GmbH & Co. KG Hamburg jastram-group.com

KAESER KOMPRESSOREN SE Coburg www.kaeser.com/marine

KAMAT GmbH & Co. KG Witten kamat.de

Karberg & Hennemann  
GmbH & Co. KG Hamburg cjc.de

KINKELE GmbH & Co. KG Ochsenfurt kinkele.de

COMPANY LOCATION   WEBSITE
KIROW ARDELT GmbH Leipzig kirow.de

KLAUS UNION GmbH & Co. KG Bochum klaus-union.com

KOLLER Maschinen- und  
Anlagenbau GmbH Celle koller-celle.de

Kompressorenbau Bannewitz 
GmbH Bannewitz kbb-turbo.com

Körting Hannover GmbH Hannover koerting.de

KRACHT GmbH Werdohl kracht.eu

Krone Filter Solutions GmbH Oyten krone-filter.com

KS Kolbenschmidt GmbH Neckarsulm rheinmetall-automotive.com

KSB SE & Co. KGaA Frankenthal ksb.com

KTR Systems GmbH Rheine www.ktr.com/de

Kumera Getriebe GmbH Troisdorf kumera.com

LECHLER GmbH Metzingen lechler.de

LEISTRITZ AG Nürnberg leistritz.com

LEISTRITZ Pumpen GmbH Nürnberg pumps.leistritz.com

LESER GmbH & Co. KG Hamburg the-safety-valve.com

Liebherr-MCCtec Rostock GmbH Rostock liebherr.com

Liebherr-Werk Biberach GmbH Biberach liebherr.com

Liebherr-Werk Nenzing GmbH Nenzing, Öster-
reich lwn.liebherr.com

M. JÜRGENSEN GmbH & Co. KG Sörup m-juergensen.de

MAN Energy Solutions SE Augsburg man-es.com

MAN Truck & Bus SE Nürnberg man-engines.com

MANKENBERG GmbH Lübeck mankenberg.de

MANN+HUMMEL GmbH Speyer mann-hummel.com

Maschinenfabrik Wagner  
GmbH & Co. KG Much plarad.de

Mecklenburger Metallguss GmbH Waren / Müritz mmg-propeller.de

METALOCK Engineering  
Germany GmbH Norderstedt metalock.de

MIT Moderne Industrietechnik 
GmbH & Co. KG Vlotho systemarmaturen.de

Mitsubishi Electric Europe B.V. 
NL Deutschland Ratingen mitsubishielectric.de

MOOG GmbH Böblingen moog.com

Motorenfabrik Hatz  
GmbH & CO. KG Ruhstorf hatz-diesel.com

MOXA Europe GmbH Unterschleißheim moxa.com

NETZSCH Pumpen & Systeme 
GmbH Waldkraiburg netzsch.com

Neuenhauser Kompressorenbau 
GmbH Ringe nk-air.com

Nidec ACIM Germany GmbH Frankfurt / Main nidecautomation.com

Nidec SSB Wind Systems GmbH Salzbergen ssbwindsystems.de

Nordischer Maschinenbau Rud. 
Baader GmbH & Co. KG Lübeck baader.com

NORIS Group GmbH Nürnberg noris-group.com

Northrop Grumman Sperry 
Marine B.V. 
Representative Office Hamburg

Hamburg www.sperrymarine.com

oddesse Pumpen- und Motoren-
fabrik GmbH Oschersleben oddesse.de

Oilgear Towler GmbH Hattersheim oilgear.de

OMRON ELECTRONICS GmbH Langenfeld industrial.omron.de

oneIDentity+ GmbH Ismaning one-identity-plus.com

OSNA-Pumpen GmbH Osnabrück osna.de

Oventrop GmbH & Co. KG Olsberg oventrop.com

VDMA Special | Schiff & Hafen | Ship & Offshore | 2021/22 57



COMPANY LOCATION   WEBSITE
Parker Hannifin Manufacturing 
Germany GmbH & Co. KG 
Zweigniederlassung Chemnitz

Chemnitz parker.com/pmde

PHOENIX CONTACT  
GmbH & Co.KG Blomberg phoenixcontact.de

PIV Drives GmbH Bad Homburg brevini.com

POCLAIN Hydraulics GmbH Pfungstadt poclain-hydraulics.com

Podszuck GmbH Kiel podszuck.eu

ProMinent GmbH Heidelberg www.prominent.com

PROSTEP AG Darmstadt prostep.com

Pumpenfabrik Wangen GmbH Wangen wangen.com

R&M Ship Technologies GmbH Hamburg rm-group.com

R. Stahl Schaltgeräte GmbH Waldenburg www.r-stahl.com

Raytheon Anschütz GmbH Kiel raytheon-anschuetz.com

Regeltechnik Kornwestheim 
GmbH Kornwestheim rtk.de

REINTJES GmbH Hameln reintjes-gears.de

REMBE GmbH Brilon rembe.de

RENK GmbH Augsburg renk-ag.com

Rickmeier GmbH Balve rickmeier.de

RITAG - Ritterhuder Armaturen 
GmbH & Co. 
Armaturenwerk KG

Osterholz-
Scharmbeck www.ritag.com

Rittal GmbH & Co. KG Herborn rittal.de

Robert Bosch GmbH Stuttgart bosch.de

Röchling Engineering Plastics KG Haren roechling.com

Rockwell Automation GmbH Düsseldorf www.rockwellautomation.com

Rolls-Royce Power Systems AG Friedrichshafen rrpowersystems.com

Rolls-Royce Solutions GmbH Friedrichshafen mtu-online.com

Rötelmann GmbH Werdohl roetelmann.de

Roth Hydraulics GmbH Biedenkopf-
Eckelshausen roth-hydraulics.de

RUD Ketten Rieger & Dietz  
GmbH u. Co. KG Aalen rud.com

RWO GmbH Bremen rwo.de

SAACKE GmbH Bremen saacke.com

SAB - Georg Schünemann GmbH Bremen sab-bremen.de

SAMSON AG Frankfurt / Main samson.de

Schaeffler Monitoring Services 
GmbH Herzogenrath schaeffler.de/services

Schaeffler Technologies  
AG & Co. KG Herzogenaurach schaeffler.com

SCHALLER AUTOMATION 
Industrielle Automationstechnik 
GmbH & Co. KG

Blieskastel schaller.de

Schindler Aufzüge und  
Fahrtreppen GmbH Berlin schindler.de

Schmalenberger GmbH + Co. KG Tübingen schmalenberger.de

Schmidt + Clemens  
GmbH & Co.KG Lindlar schmidt-clemens.com

Schniewindt GmbH & Co. KG Neuenrade schniewindt.de

Schoenrock Hydraulik Marine 
Systems GmbH Tornesch schoenrock-hydraulik.com

SCHOTTEL GmbH Spay schottel.de

Schulte Strathaus GmbH & Co. KG Werl schulte-strathaus.de

Schwepper Beschlag  
GmbH & Co. KG Heiligenhaus schwepper.com

Schwingungstechnik-Broneske 
GmbH Quickborn broneske.de

SERO PumpSystems GmbH Meckesheim seroweb.com

SICK AG Waldkirch sick.com

COMPANY LOCATION   WEBSITE
SIEMENS AG 
Industrial Solutions and Services Hamburg siemens.com/marine

SKF Lubrication Systems  
Germany GmbH Walldorf skf.com/lubrication

SKF Marine GmbH Hamburg skf.com

SkySails Group GmbH Hamburg skysails-group.com

Stein Sohn GmbH Norderstedt stein-sohn.de

Steuler Anlagenbau  
GmbH & Co. KG

Höhr-Grenzhau-
sen steuler.de

steute Technologies  
GmbH & Co. KG Löhne steute.com

Stromag GmbH Unna stromag.com

Sulzer Pumpen  
(Deutschland) GmbH Bruchsal sulzer.com

TA Roloff GmbH Hamburg ta-roloff.com

TECHNOLOG GMBH Hamburg technolog.biz

tmax Germany GmbH Mannheim tmax.de

URACA GmbH & Co. KG Bad Urach uraca.de

VEINLAND GmbH Neuseddin veinland.net

VEM Sachsenwerk GmbH Dresden vem-group.com

Viega GmbH & Co. KG Attendorn viega.de

Vollmer & Scheffczyk GmbH Hannover v-und-s.de

VOSS Fluid GmbH Wipperfürth voss.de

VULKAN Kupplungs- und  
Getriebebau 
Bernhard Hackforth  
GmbH & Co. KG

Herne vulkan.com

WAGO Kontakttechnik  
GmbH & Co. KG Minden wago.com

Walter Stauffenberg  
GmbH & Co. KG Werdohl stauff.com

WALTERWERK KIEL  
GmbH & Co. KG Kiel walterwerk.com

Wärtsilä Deutschland GmbH Geesthacht wartsila.com

Wärtsilä SAM Electronics GmbH Hamburg sam-electronics.de

Weidmüller Interface  
GmbH & Co. KG Detmold weidmueller.de

Wepuko Pahnke GmbH Metzingen wepuko.de

Wieland Eucaro GmbH Bremen eucaro.de

WIKA Alexander Wiegand  
SE & Co. KG Klingenberg wika.de

Wildeboer Bauteile GmbH Weener wildeboer.de

Wilhelm Wagner GmbH & Co. KG Lahnau wiwa.de

WILO SE Dortmund wilo.com

WISKA Hoppmann GmbH Kaltenkirchen wiska.com

Witt & Sohn AG Pinneberg wittfan.de

WITT-Gasetechnik GmbH & 
Co. KG Witten wittgas.com

WITTENSTEIN motion control 
GmbH Igersheim wittenstein-motion-control.de

WITTENSTEIN SE Igersheim wittenstein.de

WOCO IPS GmbH Bad Soden-Sal-
münster woco-psc.de

WOMA GmbH Duisburg woma-group.com

Woodward L'Orange GmbH Stuttgart lorange.com

Zeppelin Power Systems  
GmbH & Co. KG Hamburg zeppelin-powersystems.com

ZF Friedrichshafen AG Friedrichshafen zf-group.de

ZF Marine Krimpen B.V. Krimpen aan de 
Lek, Niederlande zf.com/marine

ZÖLLNER Signal GmbH Kiel www.zoellner.de
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