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Development of the next generation 
of large-bore medium speed diesel 
engines has the reduction of exhaust 
emissions as a primary target. 

Reducing engine emissions 
through internal measures is 
achieved by increasing the mean 
effective pressure. This requires 
high charge-air pressures but can-
not be achieved through single-
stage turbocharging. However, 
two-stage turbocharging enables 
the charge-air pressure to be in-
creased substantially while si-
multaneously reducing exhaust 
emissions, despite the increased 
specific engine output. MAN Die-
sel & Turbo is now ready to bring 
two-stage turbocharging to the 
market with the introduction of its 
TCX generation.

Two-stage turbocharging

Two-stage turbocharging systems 
consist of two turbochargers of 

different size connected in series. 
The exhaust gas coming from the 
engine drives the turbine of the 
smaller, high-pressure turbocharg-
er – the first stage – which in turn 
drives the turbine of the larger, low-
pressure turbocharger – the sec-
ond stage. The low-pressure tur-
bocharger’s compressor draws in 
ambient air and sends it via an in-
termediate cooler to the high-pres-
sure turbocharger’s compressor. 
Here, the air is compressed again 
and, via a further charge-air cool-
er, sent to the engine. The system 
adapts to varying operating condi-
tions either through controlled tur-
bine bypass or by variable nozzle 
rings (VTA). Two-stage compres-
sors also have bypasses designed 
to suppress compressor surging.

The demands placed on the in-
dividual turbochargers in the high- 
and low-pressure stages vary  

Continued on page 2 

Introducing Two-
Stage Turbocharging 

At the beginning of 2010, MAN Diesel 
& Turbo launched the first so-called 

“Tier II fuel optimisation” for a limited 
number of MAN B&W low speed die-
sel engines.

The company has now looked at its 
complete engine programme and 
investigated if the same SFOC re-
duction could be achieved. Against 
this background, it has been es-
tablished that SFOC can be low-
ered by 1-2 g/kWh for a number of 
engines, while still complying with 
Tier II NOX limits. 

In the first release of the MAN 
B&W Tier II Engine Programme, 
the SFOC on mechanically control-
led engines had increased by up 
to 6 g/kWh (MC & MC-C), where-
as the electronically controlled en-

gines, designated ME, saw a fuel 
penalty of “only” up to 4 g/kWh, 
thanks to the much better possi-

bilities on the ME types for adjust-
ment and control of the fuel injec-
tion and the opening/closing of the 
exhaust valve.

These new, Tier-II SFOC reduc-
tions are obtained through a com-
bination of several factors depend-
ing on engine type, such as: 

   increased scavenge-air pres-
sure

   reduced compression ratio 
(two-stroke Miller timing)

   increased maximum combus-
tion pressure

   adjustments of compression 
volume and 

   design changes 
In order to distinguish between 

the different IMO Tier-II versions of  

Continued on page 3

MAN Diesel & Turbo  
Engine Developments
MAN B&W engines set sights on Tier-II limits

Ole Grøne, Senior Vice President 
MAN Diesel & Turbo Low-Speed 
Promotion and Sales
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MAN Diesel & Turbo continues to 
seek out opportunities in a difficult 
market and recently signed a supply 
contract with Norwegian shipbuilder, 
Bergen Group Fosen, in Rissa, Norway. 

Under the terms of the deal, MAN 
Diesel & Turbo will supply eight 
state-of-the-art, common-rail-

based 10L32/44CR main engines, 
along with six L21/31 auxiliary gen-
erating sets and four RENK gear-
boxes for two ferries to be oper-
ated by Fjord Line Danmark A/S, 
the Danish subsidiary of the Nor-
wegian ferry company. The main 
engines could optionally be retro-
fitted to a dual-fuel (DF) version, 

once the development of the DF 
type has been completed. 

Fjord Line reached an agree-
ment earlier this year with Bergen 
Group Fosen for the construction 
of two modern cruise ferries. Both 
ferries will have the capacity to car-
ry up to 1,500 passengers and 600 
vehicles, and will offer daily sailings 

on services between Norway and 
Denmark. The vessels will sail un-
der a Danish flag. 

Bergen Group Fosen chose the 
well-proven MAN 32/44 common-
rail engines on account of their fuel 
efficiency and minimal emissions. 
The two vessels are due for deliv-
ery to Fjord Line in 2012. Hulls will 
be constructed by Bergen Group’s 
Polish partner, Stocznia Gdansk, 
while final completion, assembly 
and interior work will be carried out 
by Bergen Group Fosen. 

Fjord Line 

Fjord Line is a modern shipping 
company with services between 
Norway and Denmark. The com-
pany operates the ‘MS Bergens-
fjord with routes between Ber-
gen, Stavanger (both Norway) and 
Hirts hals (Denmark), and the HSC 
Fjord Cat on the express route be-
tween Kristiansand (Norway) and 
Hirtshals. In addition to passenger 
transport, Fjord Line also offers a 
cargo service through its own car-

go division in Norway and Denmark.
Fjord Line was established in 

1993. The company has approxi-
mately 245 employees, compris-
ing 85 based in offices in Bergen, 
Stavanger, Egersund (Norway) and 
Hirtshals, with the remainder work-
ing aboard the company’s ships. 

About Bergen Group 

Bergen Group is a maritime indus-
trial group with its main focus on 
the offshore industry and ad-
vanced specialised vessels. The 
group has 1,900 employees locat-
ed along the Norwegian coast from 
Kirkenes in the north to Stavanger 
in the south, with a main office in 
Bergen. The shipyard that is today 
known as Bergen Group Fosen 
was established in 1918 and has 
40 years experience in the con-
struction and equipping of a wide 
variety of vessels. Bergen Group 
Fosen is a part of the Bergen 
Group Shipbuilding Division that 
specialises in large, offshore and 
RoPax vessels. 

Introducing Two-Stage Turbocharging

Continued from front page 

considerably from each other. The 
high-pressure stage is charged by 
the full exhaust but, however, only 
receives a comparably low air vol-
ume of previously compressed 
air from the low-pressure stage. 
For this reason, the high-pressure 
stage employs a smaller compres-
sor. In contrast, the conditions for 
the low-pressure stage are simi-
lar to those encountered in single-
stage turbocharging though at low-
er pressure ratios.

The TCX series

With the new TCX Series, MAN 
Diesel & Turbo has developed a 
new generation of turbocharg-
ers especially aimed at two-stage 
turbocharging. The TCX series is 
based on the proven design phi-
losophy of the TCA/TCR-series 
with uncooled casings and dura-
ble plain bearings. While the well-
known TCA/TCR series use axial 
and radial turbines respectively, the 
new TCX-series employs a novel, 
diagonal turbine that is ideally suit-
ed to the lower-pressure ratios.

The lower-pressure ratios af-
fect flow-ducting components as 
well as bearings and casings. Es-
pecially at the high-pressure lev-
el, increased thrust forces are im-
posed on the bearing system. Also 
the sealing air used for turbine 
shaft sealing is adjusted to suit the 
changed pressure levels. Further-
more, the tightness of all turbo-
charger casings must be ensured 
because of the higher pressures in 
the higher-pressure turbocharging 
stage.

Challenges

Two-stage turbocharging poses a 
number of challenges not exclu-
sively related to turbochargers but 
also to the implementation of the 
engine’s charging system. Besides 
the space and piping requirements 
that an additional turbocharger 
stage requires, an optimised inter-
cooler is also included. In response 
to this, MAN Diesel & Turbo has de-
livered a compact solution where 
the turbochargers are arranged at 
90° to each other.

In comparison to single-stage 

turbochargers, the TCX series in-
corporates characteristic features 
especially suited for lower-pressure 
ratios per stage:

   optimised component charac-
teristics at low-pressure ratios

   the use of pressure-ratio reduc-
tion for the benefit of air capac-
ity increase

   the use of pressure-ratio reduc-
tion for the benefit of dynamic 
behaviour

   compactness in order to min-
imise additional space (and 
weight) requirements for the 
two-stage turbocharger sys-
tem including intercoolers

   matching of compressor and 
turbine capacities to accom-
modate low-pressure ratios

   wider application ranges per 
turbocharger size  

Two-stage turbocharging with intermediate cooler (simplified illustration)  
1) Suction air.   2) Low pressure stage.   3) Exhaust gas outlet.   4) Charge air.   5) Charge air cooler.   6) Intercool.   7) High pressure stage.   8) Exhaust gas inlet.

The novel, diagonal turbine of the new 
TCX-series turbocharger is optimised 
for low-pressure ratios

MAN Diesel & Turbo to Supply  
Engines for Modern Cruise Ferries
Norwegian shipping group orders common-rail technology

Graphical rendering of one of the two new Fjord Lines ferries, each to be powered by four common-rail-based 
10L32/44CR main engines, along with three L21/31 auxiliary generating sets and two RENK gearboxes – source Bergen 
Group Fosen
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At a ceremony in the Guildhall build-
ing in London, MAN Diesel & Turbo 
received the prestigious, global 
Seatrade Award in the Protection of 
the Marine and Atmospheric Environ-
ment category. 

The Seatrade Award was launched 
in 1988 and has developed into 
one of the most respected and 
recognised global maritime awards 
schemes. This year, the winning 
technology came from MAN Diesel 
& Turbo in the form of the Varia-
ble Turbine Area (VTA) for TCA and 
TCR turbochargers.

 More than 325 international 
guests from the maritime com-
munity participated in the awards 
ceremony earlier this summer. The 
chairman of the judging panel, 
secretary general of the Interna-
tional Maritime Organisation (IMO), 
Efthimios E. Mitropoulos, stated 
that the annual awards, which also 
include the categories Safety at 
Sea, Innovation in Shipping, and 
Investment in People, are all direct-

ly related to the goals and objec-
tives of the International Maritime 
Organisation, i.e. safe, secure and 
efficient shipping on clean oceans. 

The Seatrade Awards guest of 
honour, Admiral Sir Mark Stan-
hope, First Sea Lord and Chief of 
Naval Staff, presented the award 
to Jörg Albrecht, Head of Turbo-
charger Marketing at MAN Diesel 
& Turbo.

“The VTA matches the volume 
of charge air automatically, contin-
uously and precisely to the quan-
tity of fuel oil injected at any opera-
tion point of an engine’s load and 
speed range. This results in im-
proved engine response, fuel sav-
ings and reduced HC, CO

2, soot, 
smoke and particulate emissions. 
Calculations based on fuel savings 
of 4 g/kWh, made possible by the 
VTA, and the assumption that eve-
ry ship in service worldwide uses 
this upgrade, show that savings 
of up to 7,895,160 tons of carbon 
dioxide could be made annually”, 
said Albrecht.

A conventional turbocharger 
with fixed nozzle ring is usually op-
timised for a pre-determined en-
gine load point. At any other en-
gine load, the turbocharger does 
not work with optimal efficiency, 
which results in poorer combus-

tion, and higher fuel consumption 
and emissions. 

MAN Diesel & Turbo has suc-
cessfully introduced VTA technol-
ogy to large turbochargers with 
both axial and radial turbines for in-
stallation on large diesel engines 

burning heavy fuel oil (HFO), prob-
ably the most technically challeng-
ing engine fuel in daily use. Com-
pared to its simple, automotive 
counterpart, the VTA produces 
about 100 times more power and 
has double the lifetime. 

Continued from front page 

fuel optimisation, another number 
is introduced after the Mark desig-
nation, whereas the IMO Tier-I en-
gines have no additional number, 
that is:

   S80ME-C8/9 = original Mk 8/9 
engine that complies with Tier I

   S80ME-C8.1/9.1 = original Mk 
8/9 engine that complies with 
Tier II

   S80ME-C8.2/9.2 = the new fu-
el-optimised version that com-
plies with Tier II

Ole Grøne, Senior Vice Presi-
dent of MAN Diesel & Turbo Low 
Speed Promotion and Sales said: 

“The original Tier-II engines and 
the fuel-optimised versions cor-
respond to what others refer to 
as ‘cost-optimised’ engines and 
‘economy-optimised’ engines.

In this context, we direct atten-
tion to the improved low-load opti-
mising possibilities, made available 

MAN Diesel & Turbo Engine Developments

for both standard and fuel-opti-
mised versions of our Tier II engine 
programme.” This can be achieved 
by using the low-load package 
technologies (see illustration, left), 
corresponding to and matching 
what others refer to as ‘delta’ and 
‘low-load tuning’:

   Exhaust Gas Bypass (EGB) 
for ME/ME-C, MC/MC-C and 
ME-B engines

   Variable Turbine Area (VTA) of 
turbochargers for ME/ME-C, 
MC/MC-C & ME-B types

   Part-load tuning of ME/ME-C 
engines

   Turbocharger cut-out
Documentation on low-load 

package technologies is currently 
being prepared and will be issued 
shortly. In the intervening period, 
MAN Diesel & Turbo is ready to 
support interested customers with 
case studies of low-load package 
solutions for specific projects. 

Standard

Low-load Package

Engine load %

SFOC

Illustration of low-load package SFOC performance possibilities for two-stroke engines

Turbocharger Wins Global Seatrade Award
MAN Diesel & Turbo’s Variable Turbine Area turbocharger wins the Protection of the 
Marine and Atmospheric Environment category at prestigious London ceremony

Jörg Albrecht, Head of Turbocharger Marketing, MAN Diesel & Turbo, receiving the award from Guest of Honour, Admiral 
Sir Mark Stanhope, First Sea Lord, and Efthimios Mitropoulos, IMO Secretary-General

Exploded illustration of MAN Diesel & Turbo’s VTA (Variable Turbine Area) 
turbocharger technology
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No other energy generating solution 
has enjoyed a stronger growth rate 
over the past 15 years than environ-
mentally friendly wind-power, and no 
other prime-mover technology has 
as much operational flexibility, high 
availability and reliability in electric-
ity generation as an internal combus-
tion engine.

The economic and environmental 
merits of combining the two tech-
nologies in Hybrid Wind-Diesel 
power systems was presented by 
MAN Diesel & Turbo specialists, 
Carsten Dommermuth and Josef 
Dorner, of MAN Diesel & Turbo’s 
Power Plant Business Unit at the 

recent Power-Gen Europe confer-
ence in Amsterdam. Such systems 
can typically be exploited parallel 
to a grid or as decentralised stand-
alone facilities in areas of Alaska, 
Africa, Canada and the Caribbean 
or other remote regions with suit-
able wind conditions.

In modern electricity grids, the 
authors explain, a Transmission 
System Operator (TSO) takes re-
sponsibility for transmitting electri-
cal power from generating plants to 
regional or local distribution opera-
tors. Among the worst-case sce-
narios for TSOs is when wind ca-
pacities are reduced to zero output 
through windless or stormy condi-

tions. Backing up wind installa-
tions – which, in some countries, 
may aggregate 20 GW or more – 
and avoiding grid failure is a major 
challenge.

Diesel engines offer a signifi-
cant advantage over other prime 
movers, such as gas, coal-fired or 
combined-cycle plants, as back-
up or parallel power installations 
for grids. A typically high efficien-
cy in part-load and full-load oper-
ation is complemented by a swift 
response to load changes; diesel 
engines also provide the grid with 
stabilising spinning and non-spin-
ning reserves in fluctuating wind 
conditions.

Driving synchronous genera-
tors, such engines are also solely 
responsible for controlling voltage, 
reactive current and frequency in a 
grid-connected wind-diesel instal-
lation, and secure a high quality 
service for the TSO.

A capability to burn a variety of 
fuels – natural gas, distillate oils, 
bio-diesel and bio-oils – from di-
verse sources that foster clean-
er exhaust gas and lower green-
house gas emissions is another 
advantage of diesel engines within 
electricity generation. Such flexibil-
ity makes generating systems less 
sensitive to fuel price fluctuations 
than a single-fuel solution, adding 
an economical bonus to the envi-
ronmental benefit.

Investment in power genera-
tion based on diesel engines and 
wind turbines for supplying grids 
thus promises an environmental-
ly friendly solution with a high de-
gree of system flexibility compared 
with huge wind installations without 
suitable grid servicing and base-
load capabilities.

Presentation

MAN Diesel & Turbo’s Power-Gen 
presentation reviews the key com-
mercial and technical issues, with 
detailed cost calculations and case 
studies, and discusses: 

   changes in worldwide energy 
and environmental policy and 
their influence on national pow-
er systems 

   electricity markets 
   fundamental challenges for 

power systems 
   engines to support renewable 

energy solutions: a challenge 
for internal combustion engines 
in grid parallel 

   grid servicing 
   internal combustion engines in 

supporting wind power 
   electricity generating costs 
   operating flexibility of internal 

combustion engines 
   ancillary services
An exclusive, concluding update 

is available on the service experi-
ence from the world’s largest hy-
brid wind-diesel project, Ecopower 
Bonaire, which was recently com-
missioned on the island in the 
Netherlands Antilles. Managed by 
a consortium including MAN Diesel 
& Turbo and Enercon, the installa-
tion generates CO2-free electricity 
from biofuel-burning diesel engines 
(aggregating 13 MW) and wind tur-
bine power (aggregating 11 MW). 

Favourable Winds Blow Hybrid Diesel 
Power Systems in the Right Direction
The case for green, cost-effective, hybrid wind-diesel, electrical-power generation

Five 2.85-MW generating sets based on MAN nine-cylinder inline type 9L27/38 engines will back up Bonaire’s 11-MW 
wind park. Seen here is a type 9L27/38 bio-fuel engine in a tri-generation plant in Italy

Carsten Dommermuth, Senior  
Manager, Business Unit Power Plants

Twelve wind turbines from Enercon with a combined rating of 11 MW will be installed on Bonaire’s north coast to take advantage of consistently strong, easterly trade winds (left); schematic diagram of the 
Bonaire wind-diesel power project (right). Bonaire is an island in the Netherlands Antilles in the southern Caribbean Sea
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From August 2008 until March 2010, 
MAN Diesel & Turbo developed, de-
signed, and manufactured the first 
Exhaust Gas Recirculation (EGR) sys-
tem for a two-stroke marine diesel 
engine for operation on a container 
vessel in service.

In partnership with Maersk Line, 
the EGR prototype system has 
been installed, and now partially 
commissioned, on the vessel ‘Al-
exander Maersk’. The vessel was 
built in 1998, and is a 1,092 TEU 
container vessel currently sailing 
between Southern Europe and 
Northern Africa. The main engine is 
a Hitachi built MAN B&W 7S50MC 
Mk 6, with a Specified Maximum 
Continuous rating of 10,126 kW at 
127 rpm.

The EGR system developed for 
Alexander Maersk is designed for 
minimum 20% recirculation of the 
exhaust gas corresponding to min-
imum 50% reduction of emitted 
NOX compared to the basis emis-
sion level.

EGR in Service

Commissioning of the EGR system 
on Alexander Maersk was carried 
out from March 2010 and is still on-
going. All gas and water pipe work 
was pressure-tested, the system 
functionality was established and 
an initial service test of 500 hrs is 
planned to evaluate the perform-
ance of the EGR system. An ad-
ditional 3,000 hrs in service is then 
planned for further evaluation of 
the EGR. An important part of the 
service test is to assess the effect 
of EGR on a main engine over a pe-
riod of time with the engine running 
on Heavy Fuel Oil (HFO). Therefore, 
there will be regular inspections on 
the main engine by MAN Diesel & 
Turbo to investigate and observe 
the conditions of the cylinder im-

pact, if any, of EGR on the two-
stroke marine engine.

The preliminary results from 
commissioning have confirmed 
the expectations with satisfactory 
performance of the EGR system, 
and more than 50% NOX reduc-
tion has been measured at the 
moment. The cylinder condition is 
after approximately 80 hrs of run-
ning with EGR still fine. After some 
minor modifications the system is 
now operational.

Design of a Retrofit EGR System

The first retrofit EGR system is spe-
cifically designed for installation on 
Alexander Maersk, using know-
how obtained during years of test-
ing on the 4T50ME-X test engine in 

Copenhagen. The main EGR com-
ponents are the scrubber, cooler, 
water mist catcher, blower, shut-
down & change-over valves, Water 
Treatment Plant (WTP), and Water 
Cleaning Unit (WCU). 

The exhaust gas is drawn 
through the scrubber, cooler, and 
water mist catcher, by suction cre-
ated from the blower. The exhaust 
gas is pressurised by the blower, 
and then mixed with the charge air 
in a unique charge air pipe, before 
entering the main engine coolers. 

Within the scrubber the exhaust 
gas is mixed with water, which then 
becomes acidic due to the sulphur 
in the exhaust gas dissolving in the 
water. Sodium hydroxide dosing is 
therefore required to neutralise the 

acidic scrubber water. A significant 
amount of Particulate Matter (PM) 
will also become suspended in the 
scrubber water, it is therefore nec-
essary to have a WCU which can 
remove PM from the scrubber wa-
ter, and discharge the PM as con-
centrated sludge into the sludge 
tank on the vessel. The WCU is 
designed for cleaning the scrub-
ber water to such an extent that it 
can be discharged into open sea 
in compliance with IMO scrubber 
water discharge criteria.

In order to make the EGR sys-
tem easy to operate for the ship 
crew and to ensure correct and 
fast reactions to engine load vari-
ations, a fully automated EGR con-
trol system has been developed. A 
standard MAN Diesel & Turbo MPC 
controller is used as the main con-
troller, and as a secondary system, 
a Siemens PLC is used for control-
ling the WTP.

The Installation

In July 2009, Alexander Maersk 
docked at Lisnave shipyard for 30 
days, during which all the large 
EGR components were installed 
and the majority of the installation 
work completed.

The EGR unit, consisting of the 
scrubber, cooler, water mist catch-
er, and blower, was installed on 
the middle platform, adjacent to 
the exhaust receiver on the main 
engine. The two original standard 
efficiency turbochargers were re-
moved and a single high efficiency 
turbocharger with variable turbine 
area installed in their place, with 

the new charge air pipe that dis-
tributes the mixture of charge air 
and recirculated gas between the 
two existing main engine coolers. 
The main engine cooler elements 
were replaced with special nano-
coated cooler elements to prevent 
corrosion that may occur due to 
the condensation of sulphuric acid, 
caused by possible carry-over of 
SO

X. The remaining equipment and 
pipework for the WTP was installed 
in the starboard corner of the en-
gine room, on the main floor.

EGR in the Future

The EGR test results obtained on 
the 4T50ME-X test engine show 
that EGR is a promising IMO Tier III 
candidate for the large two-stroke 
diesel engines. The service test will 
reveal the effect of EGR on the en-
gine over longer periods of time, 
and thereby confirm the validity of 
EGR application for long term op-
eration on vessels.

Investigation of the EGR blower 
performance and efficiency will be 
continued in a co-operation be-
tween our turbocharger depart-
ment and low speed R&D and 
Engineering departments. A new 
EGR blower design based on the 
standard TCR turbocharger com-
pressor design with an efficiency of 
approximately 80% will be tested at 
the end of 2010.

Further integration of the Ex-
haust Gas Recirculation system 
into the engine design is a future 
challenge, which is already under-
way at MAN Diesel & Turbo. 

Exhaust Gas Recirculation  
on Alexander Maersk
MAN Diesel & Turbo develops the very first EGR system for a two-stroke engine

The EGR unit installed aboard the Alexander Maersk

The EGR prototype system has been installed, and now partially commissioned, on the vessel Alexander Maersk
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MAN PrimeServ Colchester Builds 
on Heritage to Secure Future 
DieselFacts receives a lesson on the past and a vision of the future in England

The shadow of history hangs heavy 
over Colchester. DieselFacts’ tim-
ber-framed hotel in Britain’s oldest 
recorded town must be at least five 
centuries old and is all crazy angles 
and sloping floors. Across the way, a 
sister building still bears the marks 
of bullets fired during the 17th-cen-
tury English Civil War, while local ar-
chaeologists have just discovered a 
Roman circus built in the 2nd century 
AD for chariot racing. 

Speaking of horse power, history of 
another sort also hangs over the lo-
cal MAN PrimeServ set-up that has 
its roots in the former Paxman Die-
sel-Engine company. With a proud 
tradition stretching back to 1865, 
Paxman was a significant employer 
locally, but its diesel-engine busi-
ness declined like a lot of British 
manufacturing during the late-20th 
century. Today, MAN Diesel & Tur-
bo drives the vestiges of the former 
mass engine-producer, using the 
unique knowledge-base of former 
Paxman workers as a vital cog in 
the establishment and growth of a 
successful overhauls business.

Mike Stanley, Colchester’s Gen-
eral Manager, says: “We have good 
people here and it’s just a ques-
tion of taking that skill-set and re-
aligning it so we build on our herit-
age to secure our future. How we 
take that knowledge and apply it to 
other applications to move forward 
is critical.”

Wide-ranging responsibilities

As General Manager, Stanley has 
wide-ranging responsibilities, of 
which Health and Safety is his pri-
mary concern. He says “If we can’t 
do it safely then we don’t do it” and 
he has complete P&L responsibility 

for the site. 
Of his current role, he says: “I 

think the role of General Manager 
here has changed. Historically, it 

was driven more towards spares 
and service. Now it’s more of a 
functional overhauls facility, which 
requires more input to the shop 

floor, which is why I was brought 
onboard, because that’s my back-
ground. To become more efficient 
and cost effective will attract more 
business. In a sense, the workshop 
will become our biggest salesman.”

Hammers and spanners

Currently, 75 people are employed 
at Colchester with 55 in the work-
shop. The majority of these are 
skilled fitters – both mechanical 
and electrically trained. “There’s 
an absolutely huge knowledge-
base here,” says Stanley. You must 
remember that a majority of the 
people here had worked for Pax-
man for a minimum of 25-30 years 
before MAN took over. They’re 
mainly apprentice-trained, which 
is the level we need. We are not 
high tech, it’s a very “hammers 
and spanners” environment, by 
that I mean traditional mechanical 
and electrical engineering. There 
are certain technical requirements 
when it comes to the engines and 
controls and the team know their 
stuff.” He also praises PrimeServ 

Colchester’s apprentice scheme 
as a fantastic resource and a bal-
ance to the experience already on 
the floor. Colchester takes on two 
or three apprentices every year.

A varied background

Mike Stanley is a 47-year-old native 
of Worcester in the English Mid-
lands. An open man with cheery 
hallos for all his staff, his stocky 
physique befits that of the former, 
semi-professional rugby player that 
he is. 

Stanley took a HND in mechani-
cal engineering as a young man 
and later added a degree when 
grim determination pushed him 
to study part-time, after work, in 
his loft until the early hours of the 
morning. Once his five children had 
gone to bed, that is. 

Professionally, his background is 
varied but fundamentally engineer-
ing/manufacturing, starting with 
Lucas Industries as a toolmaker 
in the late 70’s, and later moving 
to Hong Kong to relocate a white-
goods company’s manufacturing 

Mike Stanley, General Manager, MAN PrimeServ Colchester

The entrance to MAN PrimeServ Colchester
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division from the UK. 
Back in the UK, he served as 

Operations Manager at a pharma-
ceutical company, followed by a 
stint as site-engineering Manager 
at one of Europe’s largest dairies. 
Despite the apparently different na-
ture of his career choices, he says: 
“It all goes back to the same prin-
ciples: something comes in, we do 
something to it through a series of 
mechanical, electrical and physi-
cal processes, and then we deliver 
something at the end of the day. 
It’s about managing people’s skills, 
processes and, ultimately, meeting 
the customer requirements.” 

After some contract engineering 
work for Ford in Valencia and Co-
logne, and prior to joining Prime-
Serv, Stanley went to work as Op-
erations/Factory manager for Lister 
Petter, a British company that 
manufactures small 2, 3 & 4 cylin-
der diesel engines primarily for the 
power generation industry.

Comparing Lister Petter and 
Colchester, he says: “It’s manu-
facturing, although the engines are 
on a larger scale the concepts are 
identical. It is a workshop environ-
ment here rather than a production 
environment so the logistics are 
slightly different but the output is 
the same. However, instead of the 
engines moving to the parts, here 
the parts move to the engines.”

Broad variety of services

Logistically, PrimeServ Colches-
ter is a well-equipped facility that 
can handle engines up to about 30 
tonnes. It also has six test-beds – 
four enclosed and two external – 
a full measurement facility, and a 
large parts-cleaning department. 
Mike says he’s looking to reorgan-
ise the facility’s layout to make the 
manufacturing process during an 
overhaul more logical and efficient.

Colchester is principally an over-
haul facility that takes an engine, 
strips it down, and cleans all in-
ternal components, as well as the 
engine itself. All components are 
inspected to determine whether 
they can be re-used according to 
the engine’s specifications. There 
is also a so-called ‘every time kit 
of parts’, which are certain parts 
that are always replaced. An over-
hauled engine is then rebuilt, test-
ed, and subsequently painted and 
dressed as required with cabling, 
wiring, etc., before being picked up 
by the customer. 

“We can overhaul a wide variety 
of engines,” says Stanley. “The only 
limiting factor is parts availability. 
However, we service a broad range 
of large-bore, high-speed/medi-
um-speed MAN and otherwise-
branded engines. We also balance 
and overhaul turbochargers, which 
is a new venture for us.” Colchester 
also overhauls various engine sub-
components such as fuel pumps, 
fuel-injection equipment and cyl-
inder heads, and offers after-sales 
support for warranty issues and 
customer technical requests.

Improved communication

Colchester’s general manager 
lists a number of other challenges 
he is facing, from lowering finan-

cial overheads, to how the drains 
work, to converting the knowledge 
of work processes in his employ-
ees’ heads into documentation, as 
well as improving communication 
with his staff in general. He says: 
“You’ll never get communication 
right – you can always do more to 
give more information and bring 
people on board. I give monthly 
team briefs and add on specific 
items that include good news for 
Colchester because I believe that 
more management presence on 
the shop floor really helps build a 
rapport.”

Main markets

Colchester was chosen as an 
MAN PrimeServ location because 
of its diesel knowledge and its ge-
ographical proximity to a broad 
customer base, especially around 
the southern English ports of Ply-
mouth, Portsmouth, Felixstowe 
and Harwich. 

Its main markets comprise vari-
ous MODs (Ministries of Defence), 
especially the Royal Navy, and 
the railway sector, especially East 
Midland Trains. Both of these seg-
ments account for some 40% of 
business each, with fast ferries 
probably the next most important 

segment. Stanley says: “We do 
a lot of work for overseas Navies 
and take on specific contracts cov-
ering spare units, such as the four 
typhoon-class, Valenta engines 
we currently have going out for the 
US Navy. These are American na-
val vessels that were about to be 
mothballed but, after 9/11, went to 
the US Coastguard and we’re cur-
rently acceptance-testing the last 
one.” 

Satisfied customers

PrimeServ Colchester usually 
speaks to customers weekly with 
updates on engine status or to 
chase down leads regarding new 
opportunities. An engine can take 
15-16 weeks to overhaul, depend-
ing on parts and availability. Mike 
Stanley wants to reduce this proc-
ess to 10 weeks and views fast 
turn-arounds as critical to the busi-
ness, saving customers operation-
al costs and freeing up his facility’s 
capacity. 

Customer requests typically cov-
er questions about applications, 
warranty issues or requests to turn 
engines around very, very quickly. 
A recent example of this involved a 
British naval frigate that had had a 
catastrophic engine failure. Prime-

Serv Colchester part-overhauled 
an identical engine sitting in anoth-
er, mothballed ship, made it fit for 
purpose, tested it, painted it, and 
delivered the engine to the stricken 
frigate in Plymouth within an im-
pressive 8 days.

The British MOD is also in regu-
lar contact with various, technical 
scenarios that require prompt an-
swers. In fact, the Royal Navy has 
recently downsized its training di-
vision and all MOD work is sched-
uled for privatisation by the end 
of 2010. PrimeServ UK is work-
ing with the leading bidders for the 
contract and, as part of a fully in-
tegrated service solution, would 
send naval engineers to the UK 
PrimeServ Academy in Stockport 
for training on fundamental engine 
maintenance. Stanley says: “In of-
fering a fully integrated service so-
lution, you’ve got to offer training, 
It’s a unique selling point, which is 

what it’s all about at the end of the 
day.” 

Overall, in light of the current, 
troubled economic climate, Mike 
says Colchester is delivering an ac-
ceptable result from an overhauls 
perspective, because when there’s 
not much money to spend, people 
will not want to buy new but will re-
furbish instead, so it’s a good time 
for overhauling. “I think it’s an excit-
ing time for the business at the mo-
ment; there’s a lot of opportunity 
out there,” he says.

Future plans

His vision of the future involves ex-
panding the number of platforms 
his facility serves, to become one 
that overhauls MAN engines as 
standard, followed by all large-
bore, high-speed, medium-speed 
marine, power-generation and civil 
application engines. He states that 
turbochargers will also be a big 
growth area.

Another development he would 
like to see is a service exchange 
with units on the shelf, fully over-
hauled and ready to go as service 
replacements. Such an arrange-
ment would be available at a premi-
um to customers demanding fast 
turn-arounds to solve operational 
problems and avoid financial loss-
es. “This is the mentality we need 
to foster,” says Stanley. “Espe-
cially when we get going with tur-
bochargers. A fast turn-around is 
critical. If you don’t set yourself tar-
gets, you won’t achieve anything.”

He concludes: “I love the job, it’s 
great. If it wasn’t a challenge, I 
wouldn’t be here. I truly believe that 
Colchester has got the greatest 
potential within the UK PrimeServ 
group and I know the work-force 
are up for the challenge as well.” 

Colchester is an old English town with many historic buildings, such as the 16th-century Tudor construction pictured here

The local, successful apprentice scheme is backed up by an experienced crewEngine Build Bay 2 pictured during a rebuild of a naval frigate engine

A newly overhauled engine awaits pick-up
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MAN Diesel & Turbo is strengthening 
its Operation & Maintenance activi-
ties within the power-plant market as 
an integral part of its company strat-
egy. DieselFacts interviewed Martin 
Hein, Head of MAN’s PowerManage-
ment Division, on the challenges, 
benefits and risks of entry into the 
power generation market.

What does “MAN PowerMan-
agement” cover?

Martin Hein (MH): On behalf of our 
customers, we take over the op-
eration and maintenance (O&M) of 
complete power plants under long-
term contracts. Another service 
we offer is the management sup-
port agreement, which provides 
our clients with the know-how and 
support to develop their own O&M 
organisations. Additionally, we per-
form all worldwide commissioning 
tasks for MAN power plants. All of 
these activities are brought togeth-
er under our global brand “MAN 
PowerManagement”. In this way, 
we hope to build up a new core 
competence within MAN Diesel & 
Turbo and to take account of the 
rising demand for solutions within 
the power-plant market. 

Does this mean that MAN Diesel 
& Turbo will now be a power sup-
ply company?

MH: In the broadest sense of the 
word, yes, but we will not be bear-
ing the risk of high investment as 
we will only operate the power sta-
tions, not own them. This step has 
been made necessary by our entry 
into the turnkey power-plant busi-
ness. In the last ten years, the cus-
tomer structure in the power-plant 
market has completely changed. 
Previously, our customers were 
frequently public utilities, such as 
Endesa or the Bahamas Electricity 
Corporation, whereas today there 
are also so-called “independent 
power producers”, financial in-
vestors who invest a great deal of 
money into the energy sector but 
have limited hands-on experience 

with day-to-day power-plant oper-
ation. So as not to jeopardise our 
future sales activities in the turn-
key market, it is indispensable that 
we can offer operation and main-
tenance or management support 
as a service because many cus-
tomers have come to accept it as 
standard.

What experience does MAN Die-
sel & Turbo have in this area?

MH: For MAN Diesel & Turbo, 
power-plant operation and mainte-
nance may be new, but this is not 
necessarily the case for its employ-
ees; our team is well prepared. In 
Henning Hansen, Director of Glo-
bal Operations, who has already 
operated power plants around the 
world, we have the right compe-
tence aboard. Another good ex-
ample is the general manager of 
the Atlas Power Plant in Pakistan 
who has already operated plants in 
this region and brought this plant 
very quickly up to speed. We are 
very satisfied with the performance 
and the availability of this plant in 
its first months of operation. Of 
course, we are bound to meet 

problems in our initial projects, but 
our team has excellent know-how 
and motivation and will master any 
challenges.

What is the organisational struc-
ture for running power stations?

MH: For each project, we estab-
lish an independent company in 
the country where the power plant 
is located. In Pakistan, this is MAN 
Diesel & Turbo Operations, Paki-
stan. We work with local employ-
ees who know the organisational, 
legal and cultural aspects and the 
company works independently on 
personnel recruitment, administra-
tion, controlling, accounting, etc.

What benefits does this busi-
ness model have?

MH: The market for power plants 
and corresponding power solu-
tions shows outstanding growth 
rates and we therefore expect in-
creased turnover and attractive 
sales returns. Long-term contracts 
also enhance MAN Diesel & Tur-
bo’s liquidity and planning certain-
ty. The first results of MAN Diesel & 
Turbo Operations Pakistan confirm 

our point of view.
With respect to engine mainte-

nance, we work very closely with 
MAN PrimeServ, including the ex-
clusive use of MAN Diesel & Turbo 
original spare-parts. Strategically, 
we would also like to open doors 
for our Power Plant and After-Sales 
Business Units. Because we have 
our customers ears, we will know 
exactly when an engine retrofit or 
power station extension is planned. 
These synergies in “cross-selling” 
effects have already been shown in 
2009 and will be important in the 
intensively competitive markets of 
the future.

Another great advantage MAN 
Diesel & Turbo has is the wide port-
folio of experience which is growing 
month by month within the Power-
Management Division. On a base-
load power plant, we annually gain 
approximately 8,000 hours experi-
ence in the operation and mainte-
nance of our own technology, both 
engine as well as plant technology. 
This broad portfolio of know-how 
is open to everybody – no matter 
whether he or she is working in af-
ter-sales, R&D or sales. This can 

only serve to make us better!

Where do you see risks?

MH: We have given the customer 
guarantees which we must honour, 
for example, a certain level of avail-
ability and a defined consumption 
of fuel and lubricants. If we do not 
stick to these, then we are respon-
sible and, in the worst case, will 
have to pay a penalty.

We also have to endure curren-
cy and political risks. Diesel power 
plants are often used in developing 
countries where the political situ-
ation is not always stable but we 
have undertaken a comprehensive 
risk analysis and compiled a suit-
able list of counter measures.

What is MAN Diesel & Turbo’s 
strategy in entering this market 
segment?

MH: We have a conservative strat-
egy, planned initially for 10 years, 
with the aim of offering services to 
potential customers of MAN Diesel 
& Turbo turnkey power plants. I see 
good prospects for us as demand 
is high and we already have further, 
promising projects in the pipeline. 

A Market of Outstanding Growth 
Potential for PowerManagement
An interview with Martin Hein, Head of MAN’s PowerManagement Division

Project Green Field Power Plant

Customer: Atlas Power Ltd.
Location: Lahore, Pakistan
Type: Turnkey diesel power station with combined 

cycle technology
Output: 213 MW
Engines: 11 engines of the type V48/60 + one 16 MW 

exhaust-gas steam turbine
Employees: 100
Contract scope: Development, design, purchasing, construc-

tion, operation and maintenance
O&M contract: approx. EURO 100 m, period 10 years

MAN PowerManagement advises and supports clients on power-plant 
operation, and can operate and maintain such plants if required

Martin Hein, Head of MAN’s PowerManagement Division

PowerManagement can take over the operation and maintenance of complete power plants under long-term contracts
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Slow steaming report from Lars 
Bryndum, Low-Speed Customer Sup-
port Director, MAN Diesel & Turbo.

Shipping market overcapacity, re-
duced freight volumes and the 
need to cut overall fuel consump-
tion have spurred many owners 
and charterers into adjusting serv-
ices and the speed of their ton-
nage. Slow steaming or extra slow 
steaming have thus become estab-
lished operating modes, particu-
larly in container shipping, yielding 
significant benefits in fuel economy 
and overall running costs. 

Slower sailing speeds have be-
come the norm on Asia-Europe 
and trans-Pacific liner routes, with 
ships steaming at between 17 
knots and 19 knots, a step down 
from ‘normal’ slow steaming at be-
tween 20 knots and 22 knots. 

Not only do owners and charter-
ers benefit from lower ship speeds 
but emissions of CO2, SOx and 
NOx drop dramatically. Reducing 
from a design speed of 24 knots 
to 17 knots will cut total emissions 
of CO2 and SOx from port to port 
by 60%.

MAN Diesel & Turbo offers a 
number of options of support to 
operators of MAN B&W ME and 
MC two-stroke engines in getting 
optimum results from low load run-
ning by matching the ship’s load 
profile against the specific fuel con-
sumption profile. Improved engine 
performance in such a mode can 

be achieved by:
   turbocharging system modifi-

cations on MC and ME engines 
to raise the scavenge air pres-
sure at part-load:
– exhaust-gas bypass
– variable turbine area (VTA) 

turbocharger technology
– turbocharger cut-out tech-

nology
– sequential turbocharging

   parameter adjustment of elec-
tronically-controlled ME en-
gines

The IMO NOX limit is given as 
a weighted average of NOX emis-

sions at 25, 50, 75 and 100% 
loads. In general, NOX emissions 
increase if the specific fuel oil con-
sumption (SFOC) is decreased and 
vice-versa, a factor that can be ex-
ploited to tilt the SFOC profile over 
the load range by changing the tur-
bocharging layout and/or the con-
trol parameters of an ME engine.

Random shifting between the 
modes is not allowed by regulators, 
but a mode shift in the event of a 
change in trade pattern is permit-
ted if it is reported and approved 
by the appropriate flag state repre-
sentative, usually the classification 

society. On a longer term basis, 
therefore, the shipowner can select 
one or other of the available engine 
modes as long as the authorities 
are informed.

Improved low load performance 
(better fuel economy) and a higher 
energy gas flow to the turbocharg-
er are derived from a smaller but 
optimised turbocharger capacity in 
the low load range, which can be 
accomplished by:

   exhaust-gas bypass: ‘too 
small’ turbochargers are more 
suitable for the engine at low 
load, reaching normal MCR 

scavenging air pressure at, say, 
80% load. Above 80% load, the 
exhaust gas is bypassed so 
that the scavenging air pres-
sure does not exceed the nor-
mal MCR value.

   sequential turbocharging: the 
principle here is the same as 
for exhaust gas bypass. The 
exhaust gas is not wasted 
above 80% load, however, but 
passed to a secondary smaller 
turbocharger which is cut in or 
out via control valves in accord-
ance with the engine load. At 
low load, the effective turbine 
area is smaller and therefore 
the scavenge air pressure is 
higher. 

   variable turbine area (VTA) 
technology: the area of the tur-
bocharger turbine nozzle ring 
can be varied from a minimum 
in the lower load range and 
progressively increasing un-
til the scavenging air pressure 
reaches its normal MCR value.

   turbocharger cut-out: applied 
to larger engines with two to 
four turbochargers, this op-
tion is based on cutting out 
one of these units in the lower 
load range. In contrast with ex-
haust gas bypass, there is thus 
no fuel consumption penalty in 
the high load range as all turbo-
chargers are in operation.

   cutting-out or cutting-in a tur-
bocharger, however, has to 
be effected with the engine 
at dead slow or stopped, and 
typically takes half-an-hour if a 
semi-automatic cut-out valve 
arrangement is installed. The 
system can be fully integrated 
with an interlock to an ME en-
gine’s control system 

Many new post-Panamax con-
tainer ships in service with MAN 
B&W K98MC/MC-C and ME/ME-C 
engines feature turbocharger cut-
out facilities. Most of these instal-
lations incorporate blind plates, 
indicating that the shipowners ex-
pect operation at reduced speed to 
continue for some time. An alterna-
tive is a swing gate valve installed 
on the turbocharger gas inlet.

Relatively few of these engines 
are installed with semi-automatic 
cut-out valves, reflecting the high-
er costs involved for retrofits to en-
gines in service. Such valves are 
not so expensive when fitted on 
new engines. 

Turbocharger cut-out solutions 
have benefited numerous 9-, 10-, 
11- and 12-cylinder engines, mainly 
with three but a few with four turbo-
chargers. The owner reference list 
includes A.P Moller-Maersk, CMA 
CGM, Hapag Lloyd, K-Line, Mitsui 
OSK, NYK and Peter Doehle. 

MAN Diesel & Turbo cites excel-
lent service feedback from installa-
tions. Taking 12-cylinder K98ME 
engines with three turbochargers 
as typical examples, crews report 
that these run successfully after 
turbocharger cut-out; they are 
clean and their maintenance costs 
are much lower than before, with 
unchanged mechanical and cylin-
der conditions; and the specific 
fuel consumption is much better 
than before. 

Slow steaming or extra slow steaming have become established operating modes, particularly in container shipping, yield-
ing significant benefits in fuel economy and overall running costs

Lars Bryndum, Low-Speed Customer Support Director, MAN Diesel & Turbo 

Operators Benefit from Slow 
Steaming Support Measures
MAN Diesel & Turbo solutions optimise low-load performance
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MAN Diesel & Turbo has signed a 
contract with its long-time cus-
tomer, Telemenia, the Israeli power-
engineering company, covering the 
provision of 4 × 18V51/60DF gener-
ating sets plus engine-related plant 
auxiliaries. The final customer is the 
Government of Gabon. 

The total output of the four engines 
is approximately 70 MW and the 
delivery is planned for late-2010/ 
early-2011 at a power plant on a 
greenfield site in Libreville. The 
plant will go into operation in 2011 
and deliver power to the national 
capital’s 1,250,000 inhabitants. 

The 18V51/60DF engines are the 
first dual-fuel engines in the region, 
and were chosen in part due to Ga-
bon’s plentiful, natural resources of 
gas and oil. The engines will run on 
natural gas with the fuel-oil mode 
acting as a back-up in the event of 
any disruption to the gas supply. 

Established in 1956 and with 
headquarters in Lod, Israel, Tele-
menia is a global provider of power-
generation solutions and has sup-
plied and installed generators and 
power stations in South America, 
Africa, Europe, and both the Mid-
dle- and Far-East. 

Growing activity 

The success story in Gabon re-
flects MAN Diesel & Turbo’s grow-
ing activity in the African market. 
As such, the continent represents 
a very interesting market for MAN 
Diesel & Turbo’s Power Business 
Unit with its many decentralised 
networks. Over the past three 
years alone, the business unit has 
landed orders all over the continent 
in Egypt, Sudan, Senegal, Burki-
na Faso, Libya, Madagascar and 
Cape Verde. MAN Diesel & Turbo 
already has a significant, existing 
network on the continent with its 

latest office, MAN PrimeServ Nai-
robi, opening its doors in Novem-
ber 2009.

18V51/60DF success 

The Gabonese order for the 4 × 
18V51/60DF engines is a further 
milestone in the steady develop-
ment of MAN Diesel & Turbo’s 
dual-fuel engine that has recently 
scored significant success. 

This success includes the Owen 
Springs power plant, near Alice 
Springs in Australia’s Northern Ter-

ritory, where the first of three 10.9 
MW

e generator sets, each powered 
by a twelve-cylinder, vee-configu-
ration 12V51/60DF engine, recent-
ly arrived on site. The generator 
sets will supply base load power to 
the local grid in their gaseous-fuel 
mode. MAN Diesel & Turbo is con-
structing the Owen Springs plant 
for Power and Water Corporation 
(PWC), a major Australian public 
utility, with commissioning of the 
first engine expected during 2010. 

MAN Diesel & Turbo has also re-

cently signed a contract with the 
Turkish company, Karadeniz Pow-
ership Company Ltd., worth over 
EURO 100 million. The deal cov-
ers the supply of up to a total of 
24 engines, of which twenty-one 
are 18V51/60DF dual-fuel engines. 
The engines are to be installed on 
board four ‘power ships’, the first of 
their kind globally. Power ships are 
floating diesel power plants that, 

due to their mobility, can be con-
nected to local power grids to tem-
porarily cover demands where on-
site power plants are insufficient or 
new power plants cannot be built 
quickly enough. Unlike so-called 
‘power barges’ – power plants on 
pontoons – ‘power ships’ are self-
propelled. 

The MAN 51/60DF engine 

For power-generation applica-
tions, the 51/60DF is available in 
a nine-cylinder, inline version as 
well as vee-configuration versions 
with 12, 14 and 18 cylinders. The 
engines have mechanical ratings 
of some 1,000 kW per cylinder for 
60-Hz power generation (514 rpm) 
and 975 kW for 50-Hz applications  
(500 rpm). These give an overall 
generator-set rating range of 8,560 
to 17,550 kW

e. 
With its fuel flexibility and low 

emissions, the MAN 51/60DF en-
gine targets applications where op-
eration on a back-up fuel is either 
essential or desirable. The engine’s 
fuel flexibility centres on the capa-
bility to operate on either gaseous 
or liquid fuel, and to switch be-
tween them seamlessly at full-rated 
output. In the gaseous-fuel mode, 
an air-gas mixture is ignited by in-
jection of distillate diesel fuel. On 
the 51/60DF, the liquid fuel micro-
pilot amounts to 1% of the quantity 
of liquid fuel needed to achieve full-
rated output. 

It is injected via a common rail 
system that allows flexible setting 
of injection timing, duration and 
pressure for each cylinder. This 
flexibility allows the engine to 
achieve low emissions and to re-
spond rapidly to combustion knock 
signals on a cylinder-by-cylinder 
basis. In back-up, liquid-fuel mode, 
the 51/60DF engine operates as a 
normal diesel engine injecting dis-
tillate or heavy fuel oil (HFO) through 
a separate, normally dimensioned 
injector in a camshaft-actuated, 
pump-line-nozzle system. At 500 
mg/mn3 at 5% O2 on gaseous fuel, 
the 51/60DF readily achieves emis-
sions of oxides of nitrogen (NOX) in 
compliance with both Germany’s 
TA Luft clean-air regulations and 
the World Bank Pollution Preven-
tion and Abatement Handbook.  

The Gabonese order is a milestone in the steady development of MAN Diesel & Turbo’s dual-fuel engine that has scored 
significant success. This success includes the Owen Springs power plant, near Alice Springs in Australia’s Northern Terri-
tory, where the first of three 10.9-MWe generator sets recently arrived on site (pictured here)

African Contract Continues  
Dual-Fuel Global Success
Gabonese contract cements engine’s adoption by market

Principal Data: Four-stroke, dual-fuel engines V51/60DF and L51/60DF 

Engine cycle Four-stroke 

Turbocharging system Constant pressure 

Number of cylinders, V-engines 18, 14, 12 

Number of cylinders, L-engines 9 

Bore 510 mm 

Stroke 600 mm 

Swept volume per cylinder 122.6 dm3 

  

Cylinder output (MCR)  

at 514 r/min, 60 Hz 1,000 kWm 

at 500 r/min, 50 Hz 975 kWm 

  

Cooling  

Cylinder cooling (single-stage) Fresh water 

Charge air cooler (two-stage) Fresh water 

Fuel injector cooling Fresh water 

  

Starting Compressed air 

Source: MAN Diesel & Turbo

MAN Diesel & Turbo has also recently signed a contract with the Turkish company, Karadeniz Powership Company Ltd. 
The deal covers the supply of up to a total of 24 engines, of which twenty-one are 18V51/60DF dual-fuel engines. The 
engines are to be installed on board four ‘power ships’, the first of their kind globally 
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Endesa, the Spanish energy supplier, 
has completed the extension to its 
power plant in Ceuta with the instal-
lation and commissioning of an MAN 
12V48/60B engine. MAN Diesel & 
Turbo, Spain negotiated the contract 
for the new engine that includes the 
supply of an SCR (Selective Catalytic 
Reduction) system.

The 12V48/60B engine is the fourth 
such engine installed at Ceuta 
and has been Endesa’s engine of 
choice for many of its other power 
plants. The integrated SCR system 
significantly reduces NOX emis-
sions at the plant and hence Ende-
sa’s environmental impact locally.

With the installation of the en-
gine, termed “Group 13” under its 
project classification, four MAN 
12V48/60 models are now in op-
eration at the power plant in Ceuta. 
The Ceuta engine, “Group 9”, has 
an “A” turbocharger configuration 
while the other engines, “Groups 
10 and 13”, have “B” turbocharger 
configurations.

The MAN 12V48/60B engine is 
a four-stroke, medium-speed die-
sel engine with turbocharger and 

cooling charge air that is specially 
designed to run on heavy fuel oil 
(HFO) and diesel oil for start-up/
shut-down. In comparison with 
other similar engines, the MAN 
12V48/60B model features a high 
power supply and a compact and 
efficient design.

The auxiliary systems that com-
plete the scope of supply are 
standard for this kind of engine, 
with the sole exception of the SCR 
system.

SCR system description

The SCR system removes NOX 
from the engine’s exhaust gases. 
This process takes place within 
the catalytic converter and em-

ploys a urea solution as a reactive 
agent. The urea is injected into the 
flow of the exhaust gases by injec-
tors with atomised air before the 
exhaust gases reach the catalytic 
convertor. 

When injected into the exhaust-
gas flow, urea releases ammonia 
(NH3) according to the following 
equation:
CO(NH2)2 + 2 H2O  2 NH3 + CO2 + H2O

Subsequently, NH3 reacts with 
NOX on the surface of the catalyst 
which speeds up the following re-
actions:
2 NO2 + 4 NH3 + O2  3 N2 + 6 H2O
4 NO + 4 NH3 + O2  4 N2 + 6 H2O

Besides the catalytic converter, 
the SCR system is made up of the 
following components:

   a urea supply and storage sys-

tem (40% urea solution) includ-
ing urea storage tanks and un-
loading and circulation pumps

   NOX control system to control 
urea injection

   urea dosification unit
   soot blowers 
   monitoring system for released 

NH3 (‘ammonia slip’)
Avoiding the convertor is possi-

ble thanks to by-pass valves. Due 
to these, the temperature remains 
constant in the catalyst conver-
tor and always above 320ºC. If the 
temperature of the exhaust gases 
is lower, then the control system 
automatically keeps the system 
disconnected.

MAN Diesel & Turbo’s Power 
business unit in Augsburg offers 
a broad range of SCR systems as 

well as other emission-reduction 
systems for its entire portfolio of 
engines.

Endesa and Ceuta

Endesa S.A. is the largest elec-
tric utility company in Spain and a 
subsidiary of Enel, the Italian utility 
company. It has 10 million custom-
ers in Spain, with domestic annu-
al generation of over 97,600 GWh 
from nuclear, fossil-fuelled, hydro-
electric, and renewable resource 
power plants. 

Ceuta is an autonomous Span-
ish city, located on the North Afri-
can side of the Strait of Gibraltar. 
The city has a population of some 
80,000 people and is separated 
from the Spanish mainland by the 
Mediterranean Sea. 

Spanish Plant Exploits MAN Technology 
Commissioned 12V48/60B engine features SCR system in Endesa diesel power plant

External view of the SCR system in Ceuta

Aerial view of the SCR system’s urea tanks in Ceuta

Japanese company reaches mile-
stone for MAN B&W brand in total 
accumulated production since 1928.

The President of Mitsui Engineer-
ing & Shipbuilding Co., Ltd, Yas-
uhiko Katoh, has announced that 
the company has reached the 
70-million-BHP mark in accumu-
lated production of a single diesel 
brand, namely MAN B&W two-
stroke engines.

The significant milestone was 
reached with the production of 
an MAN B&W 7S80MC-C7 en-
gine, manufactured at Mitsui’s 
Tamano Engine Works in south-

ern Japan. The engine is bound 
for Namura Shipbuilding Co., Ltd. 
for installation aboard a 250,000-
dwt coal carrier for Nippon Yusen 
Kabushiki Kaisha, the NYK Line, 
one of the largest shipping com-
panies in the world.

Mitsui passed the 60-million-
BHP mark in March 2008 and has 
reached the new milestone in a 
mere 27 months. The Japanese 
engine builder signed its original 
licence agreement with MAN Die-
sel & Turbo in 1926, with its very 
first MAN B&W engine rolling off 
the production line in 1928. 

Mitsui’s 70-Million BHP

Main Engine Data 12V48/60B

Bore (mm) 480

Stroke (mm) 600

Engine speed (r/min) 500

Piston speed (m/s) 10.0

Effective pressure (bar) 23.2

Power per cylinder (kW/cyl) 1,050

Engine power (kWm) 12,600

Source: MAN Diesel & Turbo

The significant milestone was reached with the production of an MAN B&W 7S80MC-C7 engine, manufactured at 
Mitsui’s Tamano Engine Works
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As the world’s leading provider of 
large-bore diesel engines and tur-
bomachinery for marine and station-
ary applications, MAN Diesel & Turbo 
customers expect excellent service 
and exceptionally well-trained staff. 
To improve the after-sales service 
further and satisfy the demand for 
specialised experts, mostly in the 
sector of governing and control sys-
tems as well as electronics, MAN 
PrimeServ implemented the internal, 
four-year qualification International 
Service Engineer (ISE) programme 
in 2007. 

The basic requirement for becom-
ing an international service engi-
neer is successful graduation from 
an apprenticeship as a mechanic 
or mechanical technician. In the 
best-case scenario, trainees are 
recruited from the MAN Diesel & 
Turbo training centre in Augsburg 
and start the four-year education 
programme immediately after-
wards. The training schedule con-
tains four milestones, which are su-
pervised by a team of experienced 
service engineers who already 
meet all requirements for the new 
qualification. 

The ISE programme

The first 37 weeks of the qualifica-
tion programme start at the en-
gine and turbocharger assembly 
and subassembly units in Augs-
burg. During their first year, train-
ees gather in-depth experience 
and general basics, for example, 
in electronics, and control systems. 
The training year also includes in-

ternal and external courses, such 
as language and SAP courses, as 
well as first-aid and safety courses. 

The second year consists of two 
3-month periods working abroad 
at a PrimeServ centre of the train-
ee’s choice. Trainees collect their 
first experience with two- and four-
stroke-engines, accompany a su-
perintendent engineer to on-site 
operations and learn how to as-
sess components and engine per-
formance. 

The third year is based at the 
Augsburg headquarters again. 
Trainees spend time in the after-

sales service and electronic de-
velopment as well as six weeks 
in the PrimeServ service centre in 
Hamburg where they focus on de-
veloping their skills and on applied 
customer orientation. Additional-
ly, trainees receive detailed inter-
nal and external instruction again, 
which are adapted to fit their needs. 

During their first and third years 
based in Augsburg, trainees also 
assist individual projects. The 
fourth and final training year consti-
tutes two 3-month periods working 
abroad, again at a PrimeServ cen-
tre of the trainee’s choice, to gather 

experience on-site. These postings 
represent valuable experience in 
international service jobs through 
working with experienced engi-
neers and busy PrimeServ centres. 
They also offer the chance to im-
prove foreign-language skills and 
intercultural competences. 

The ISE programme in gener-
al comprises more intensive and 
complex training in electronic con-
trol systems as well as extensive 
knowledge of programming, but 
the most important characteris-
tic of a fully-qualified international 
service engineer is the ability to 
absorb the complex knowledge of 
and interactions between a diesel 
engine’s electronic and mechani-
cal processes. 

A trainee’s tale

The four-year programme is of 
course based on a curriculum, but 
gives ample scope for individual 
ideas and wishes. This is one of 
the reasons why Simon Csasar, 23 
years old and an ISE-trainee in his 
third year, is so happy with his fur-
ther education. 

During his apprenticeship as a 
mechanic at MAN Diesel & Turbo 
in Augsburg, he heard about the 
ISE-training programme and de-
cided to apply. Simon is currently 
one of six ISE-trainees, who are all 
at different stages in the course. 
The first international service en-
gineer completed his training in 
summer 2009 after just two years, 

having received dispensation for 
several years of professional expe-
rience already served. 

Simon will belong to the next 
generation of international service 
engineers and is looking forward 
to his last year and another chal-
lenging sojourn abroad. In 2009 
he spent 11 months in Australia 
and collected a lot of experience 
16,000 km away from his Bavari-
an home town. “As I boarded the 
aircraft at Munich airport, I didn’t 
really know anything about Aus-
tralia, the inhabitants, the culture 
and my new home for the follow-
ing months,” said Simon, “but this 
was valuable life experience that I 
want to experience again.” 

In Australia, Simon improved 
his English significantly so, for his 
next posting abroad, he plans 
six months working in Spain or a 
Spanish-speaking country to learn 
a second foreign language while 
carrying out challenging service 
jobs and experiencing a foreign 
culture.

Once the comprehensive train-
ing programme is finished, Simon 
and the rest of the ISE graduates 
have the option to work for the en-
gineer service-pool, based at 
PrimeServ Augsburg, or to apply 
for a job at one of the many Prime-
Serv hubs around the world. What-
ever they choose, both options of-
fer them a diverse type of job with 
experiences aplenty to be gath-
ered in future years. 

The Making of Global Engineers
A closer look at MAN PrimeServ’s four-year International Service Engineer programme

Pictured here, three ISE-trainees (Lukas Matt, Martin Haberl and Simon Csasar) assemble an exhibit-engine for the SMM trade show in Hamburg

An aerial view of MAN Diesel & Turbo’s Augsburg, Germany works where much of the ISE programme takes place


