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ABB Turbocharging’s products are 
well known for their contribution 
to fuel savings – and thus to a 
smaller environmental footprint.
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—
EDITORIAL

 How ABB Turbocharging responds 
to the question of sustainability

“Sustainability” appears in 420 million Google search records and for some  
marketers the word has become almost a cliché. According to the Encyclopaedia 
Britannica, sustainable development is a process of social advance that accom-
modates the needs of current and future generations and that successfully  
integrates economic, social and environmental considerations into decision  
making. A best-practice example of large-scale sustainability thinking is found in 
the Norwegian Government Pension Fund, the return on which will benefit the 
Norwegian population long after the oil has run out. 

But, on a smaller scale, we all are faced with questions of sustainability in our  
everyday lives. For example, when choosing a vacation destination (local or an air-
plane’s trip away?), ordering a meal (soya cutlets or beef steak?) or purchasing a 
car (diesel, petrol or electric?). 

One entire industry now faced with the question of sustainability is that of the  
internal combustion engine. We asked our Head of Technology, Christoph Rofka, 
what role can combustion engines possibly play in sustainable development?  
I highly recommend the interview presenting his view on this on page 6.

ABB Turbocharging’s products are well known for their contribution to fuel savings 
– and thus to a smaller environmental footprint. These are achieved by, among 
others, ABB Ability Tekomar XPERT, a performance evaluation software showcased 
on pages 12 and 14.

We also support our customers operating in different industries in their sustain-
ability thinking, such as COSCO SHIPPING Lines in pursuing green shipping  
and CRRC Qishuyan in developing their sustainable rail network for China – see 
the respective stories on pages 20 and 22. 

We look forward to this year’s Innotrans, where ABB Turbocharging will be  
exhibiting at booth No. 304 in Hall 9. In the meantime, I’d also like to draw your  
attention to the report on page 16. There has been successful cooperation  
between ABB Turbocharging and Indian Railways  for over 35 years. A new mile-
stone in this partnership has now been reached: Indian Railways has moved from 
fixed to Variable Turbine Geometry (VTG) turbocharging technology – with  
important benefits. The specific savings potential of the move is already proven, 
just one year after introduction, in field tests.

Magdalena Okopska
Head of Marketing Communication 
ABB Turbocharging
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—
FOCUS

The combustion engine  
is, and will be, a success 
story, says Head of 
Technology Christoph 
Rofka. ABB Turbocharging 
supplies and develops  
key technologies for the 
combustion engine of  
the future.
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—
FOCUS

 In the lab for  
the next 
generation  
 combustion 
engine
In times of extensive discussion about e-mobility  
and zero emissions, internal combustion engines are 
under fire. Christoph Rofka, Head of Technology at  
ABB Turbocharging is nonetheless convinced: Anyone 
writing off the internal combustion engine has failed to 
recognize its potential.

Interview Tiziana Ossola Auf der Maur Photography Dominik Baur

charge!: The internal combustion engine has 
fallen into disrepute. Many are prophesying its 
demise.
Christoph Rofka: But the internal combustion (IC) 
engine is, and will be, a success story. It is the 
principal prime mover that transforms the fuel  
energy into useful mechanical power. It does it very  
efficiently and consistently, is very robust and  
requires very little upkeep. You can install an  
IC engine practically anywhere. Its scope of appli-
cation is enormous, from emergency generator-
sets in hospitals to 200 MW baseload power  
stations, and for the propulsion of a small boat  
up to a 400 m container ship. In addition, they  
are enormously flexible in terms of fuel and fuel 
quality. These are all points in favor of IC engines. 
The challenges are its emissions, e. g. nitrogen  
oxides, particulates and CO2.

So, a success with snags. What can be done? 
I cannot follow the logic of simply saying that IC 
engines must be replaced. They must be devel-
oped further in a sensible way. There is still great 

potential in a technology that might appear to 
have reached its limits. But we need commitment, 
imagination and money for innovation, which  
legislation must also be prepared to support. 
Otherwise, not much will happen. Unfortunately, 
in recent years the development steps have been 
on average rather small.

The IMO wants a reduction in the total emis-
sions from shipping of 50 percent by 2050 and  
a reduction in the average carbon intensity of  
40 percent by 2030 and 70 percent by 2050, 
compared to 2008. These are ambitious targets.
We are actively supporting these goals. The indus-
try is now challenged to come up with the relevant 

—
There is still great potential in a 
technology that might appear to 
have reached its limits.

—
01
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measures. But there are different aspects to be 
taken into account such as ship design, equipment, 
and operation. If we want IC engines to be a  
convincing factor in the future, we have to press 
on with technological advances. In the short to 
medium term, significant increases in efficiency 
and reductions in raw emissions are still possible: 
Via new designs and internal changes, via further 
attenuation of emissions by means of cleaner  
fuels and by optimizing exhaust aftertreatment. 
Long-term, and above all with regard to the year 
2050 targets, IC engines must re-establish them-
selves as the source of power, by burning alterna-
tive fuels and synthetic fuels. 

What can ABB Turbocharging’s contribution be?
A very decisive one, thanks to clever air manage-
ment by means of optimized turbocharging and 
variable valve timing, because both are key tech-
nologies for engine performance. Looking to the 
future, they will gain importance in terms of the 
new synthetic fuels and a potential deterioration 
or greater variation in fuel characteristics. But 

—
Long-term, and above all with  
regard to the year 2050 targets, 
IC engines must re-establish 
themselves as the source of 
power, by burning alternative  
fuels and synthetic fuels.

—
01 Key technology 
Power2 has a wide range 
of application – for  
example on high-speed  
engines

even short-term, with fossil fuels, turbocharging 
and variable valve timing possess huge possibili-
ties for reducing raw emissions and raising engine 
efficiency.

How exactly? 
ABB’s Power2 two-stage turbocharging system  
is not merely a proven way of multiplying power, 
but Power2 also contributes to as much as a  
60 percent reduction in NOx emissions. The system 
has been successfully introduced to the market 
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(more on Power2 in the sidebar). At the same 
time, we are further developing this technology 
and making the system lighter and compacter 
and, as such, more attractive for engine builders. 

In what direction is variable valve timing being 
developed and what can it do?
We have already tested our Valve Control Manage-
ment (VCM) system intensively on gas engines 
and been able to extract considerable improve-
ments in engine power density, controllability,  
efficiency and robustness, while at the same time 
proving VCM’s durability. All tests show clearly 
the positive effect of VCM on stable combustion 
during fluctuations in fuel quality and thus on 
maintaining high engine performance. More recent 
studies have also revealed interesting potentials 
for VCM on diesel engines. As well as increasing 
the width of their operating range, power density 
and efficiency, VCM can also be utilized to control 
the temperature of exhaust gases reaching after-
treatment (more on VCM in the box). With the  
potentials described here and its contribution to 
ever more popular modular engine concepts,  
going forward VCM is set to gain and gain in  
importance.

So-called next generation fuels are going to  
replace fossil fuels. What are the alternative  
fuels and what influence will they have on  
turbocharging?
Long-term, the vision is to replace fossil fuels as 
far as possible with alternative and synthetic fuels. 
Biomass and excess electricity from wind and  
solar energy production can be converted into  
intermediate energy reserves (Power-to-Fuel or 
E-Fuel) – for example to gases like hydrogen, 
methane or into liquid fuels, which is a somewhat 
more elaborate procedure. With the fuel from  
the intermediate reserve, electrical or mechanical 
power can be produced. Again, IC engines come 
into their own. In terms of turbocharging, accord-
ing to the combustion characteristics of the fuel 
and the combustion process, it might be neces-
sary to rematch the turbocharger’s turbine and 
the compressor and apply other materials. Variable 
valve timing systems like VCM will play a central 
role in all this. 

—
Even short-term, with fossil fuels, 
turbocharging and variable valve 
timing possess huge possibilities 
for reducing raw emissions and 
raising engine efficiency.
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—
VCM on diesel engines

Stricter NOx and soot emission regulations are 
now on the horizon for land-based diesel engine 
applications. These regulations apply for a  
wide range of operating points and ambient 
conditions and can only be fulfilled with catalyst 
based exhaust gas after treatment. These  
systems are only effective and reliable within a 
constrained temperature window, making it 

necessary to elevate the exhaust gas tempera-
ture, especially at low loads and low ambient 
temperatures. In-house simulation studies have 
shown ABB’s variable valve-train VCM to have 
considerable potential in this area. By continu-
ously varying the valve timing and lift, the engine 
airflow can be controlled in order to achieve a 
higher exhaust gas temperature. VCM could also 
be employed as part of a cylinder deactivation 
system, which may be additionally required  
to reach the target exhaust temperature level 
under harshest conditions.

In combination with ABB’s two-stage turbo-
charging system Power2, VCM also enables an 
improvement in fuel efficiency and transient  
behavior and an extended engine operating 
map by adapting charging conditions to each 
operating point. 

With the described regulations now looming, 
the application of VCM as proposed here, with 
all its additional benefits, is catching the atten-
tion of the OEMs.
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—
Power2’s unrestricted 
potential

What are the advantages and op-
portunities Power2 presents to  
operators today and will continue to 
offer in the future? Already with the 
benefits that come from a proven 
and reliable technology, ABB’s state- 
of-the-art two-stage turbocharging 
system was developed to satisfy 
demand for increasing engine effi-
ciency and power density and is  
currently the most potent power 
booster for four-stroke engines. 

Its wide range of application – on 
high-speed and on medium-speed 
engines, for marine main propulsion 
as well as for power plants – makes 
Power2 the perfect all-rounder, suit-
able for every engine environment, 
anywhere on the planet. 

Operators applying Power2 are clear 
on this: they benefit from substantial 
fuel economy improvements and 
significant reductions in NOx. With 
Power2, operators are perfectly 
placed to counter potential increases 
in fuel prices. And to face up to 
stringent emissions legislation, 
those now in force and the ones to 
come, whether national or interna-
tional. And in addition to optimized 
lifecycle costs, Power2 means a 
lower total cost of ownership (TCO) 
compared to other turbocharging 
systems.

Power2 is fully fuel-flexible since it 
runs on diesel, dual-fuel and gas  
applications. The increase in impor-
tance of the latter has already been 
significant, while the general share 
of gas, LNG and dual-fuel applica-
tions will continue to rise substan-
tially in the future.

Power2 800-M

The age of E-Mobility has dawned in the auto-
motive industry. Can this branch be compared 
with the large engine sector?
A parallel aim of E-Mobility is to reduce noise and 
noxious emissions in ever denser conurbations. 
This is a strong driver of electrification in the  
automotive industry. For transport over long dis-
tances by methods with high power outputs, like 
those of ocean going vessels, this technology is 
neither available nor feasible. At the same time, 
new combinations of electrical and engine power 
have been developed, in the form of hybrid drives. 
It’s all a question of where this technology can  
be usefully employed – i. e. for which operating 
profiles do hybrid systems make sense and where 
they can be used cost-efficiently.

And what’s your answer?
Hybrid technology is appropriate in applications 
where there are short peak loads and extreme 
and sudden increases in load, for example in off-
shore supply vessels or for ferries. Hybridization 
will be adopted in certain applications, and a 
number of basic systems including non-electrical 
alternatives, will be possible. Per se, the technol-
ogy is less disruptive than a change to synthetic 
fuels.

So, the internal combustion engine can still look 
forward to a long and interesting life?
In future scenarios the IC engine will have to repo-
sition itself in the same way that synthetic fuels 
will need to establish themselves as intermediate 
energy sources. But even fuel cells, if one day  
those ever become a valid performance unit for 
our applications, can be turbocharged. It’s a big 
playing field. The trick is to fully leverage the  
potential of the internal combustion engine and 
to position it as an attractive technology in the 
era of CO2 neutrality.

—
02 Key technology 
Power2: Substantial 
fuel economy improve-
ments and significant 
reductions in NOx
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—
DIGITALIZ ATION

Smarter performance  
with intuitive upgrade
Fleet operators can save time and money by choosing ABB Ability Tekomar XPERT, 
with the performance evaluation software upgraded to offer faster access to data 
that enables enhanced fleet performance.

Text Jacqueline Belesky Photography Shutterstock

By evaluating deviations and quantifying poten-
tial fuel oil savings, Tekomar XPERT offers an  
excellent value proposition, delivering accurate 
advice that mitigates high fuel costs and reduces 
the environmental footprint. The upgrade of  
the sustainable propulsion performance monitor-
ing solution, already used by over 1,000 ships,  
includes a dynamic new interface with essential 
information in an intuitive display.

Beat Güttinger, Head of Tekomar for ABB Turbo-
charging, shares, “With this new software upgrade, 
Tekomar XPERT offers marine customers an in-
stant overview of their entire fleet. Whether an 
operator oversees five ships or many more across 
an international fleet, the benefits are evident. 
Customers can quickly pinpoint vital data, such  
as vessel reporting activity and savings potential, 
and select criteria including engine and ship  
type to filter results. This saves time and money 
by making it faster and more convenient for  
customers to identify and analyze essential data 
for optimal performance monitoring.”

—
With this new software upgrade, 
Tekomar XPERT offers marine 
customers an instant overview of 
their entire fleet.

—
01 Tekomar XPERT is 
already used by over 
1,000 ships. An upgrade 
is now available.
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Enhanced overall service offering
Tekomar XPERT analyzes the performance of  
any two-stroke diesel main engine, any auxiliary  
engine and any turbocharger for whatever  
configuration is found on a vessel. Advanced  
diagnostics, combined with intelligence, allow 
ship operators to immediately focus on fixing  
potential problems, rather than initially spending 
many hours analyzing them.

The software upgrade enhances the overall  
service offering, with popular existing features 
kept for consistency and complemented by user-
focused improvements. Connectivity is a key  
benefit, with a fleet manager able to inform crew 
to respond immediately based on smart insights. 
The software also provides a platform for engine 
licensors and builders to cooperate. “This upgrade 
of Tekomar XPERT supports a new level of quality 
control,” says Beat Güttinger. “With the new over-
view screen, a fleet operator can instantly get a 
sense of priority actions required across a fleet 
and sub-fleets, 24/7.”

ABB Ability
Extending the ABB Group offering in digitalization, 
the performance monitoring of ship propulsion, 
including turbochargers, falls under the ABB  
Ability umbrella. ABB Ability is ABB’s unified, cross-
industry digital offering with devices, systems, 
solutions, services and a platform which enables 
customers to increase productivity and lower 
costs. Looking ahead, Tekomar XPERT will be  
further integrated, enabling ship management 
companies to know more about vessel operations 
and achieve more from their fleets for better  
business performance.

—
With the new overview screen, a 
fleet operator can instantly get a 
sense of priority actions required 
across a fleet and sub-fleets, 
24 / 7.
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—
DIGITALIZ ATION

Shanghai Costamare chooses  
ABB Ability Tekomar XPERT
ABB Turbocharging China is partnering with Shanghai Costamare Ship  
Management Co., Ltd, which manages exclusively Costamare Inc. vessels,  
to provide Tekomar XPERT for various containerships in its fleet.

Text Dolphy XiaoYan Liu, Jacqueline Belesky Photography ABB Turbocharging in China

As part of the agreement, Tekomar XPERT is  
being installed on the Costamare vessels Zim 
New York, Singapore Express and MSC Kingston.  
Allan-QingZhou Wang, Head of ABB Turbocharg-
ing China, says the agreement reflects ABB Turbo-
charging’s commitment to delivering clear value 
for its marine customers. “We are proud to work 
with Costamare and support their strategic goal 
of improving performance while reducing fuel 
consumption and emissions to benefit the envi-
ronment,” he says. “ABB commits to support cus-
tomers with innovative digital, service and prod-
uct offerings that meet their specific needs, 24/7 
around the world.” 

Costamare Inc. is one of the world’s leading  
owners and providers of containerships for  
charter. The company has 44 years of history  
in the international shipping industry and a  
fleet of 73 containerships, with a total capacity  
of approximately 468,600 TEU.

—
01 Seated, from left: 
Xiaodong Shen, General 
Manager of Shang-
hai Costamare Ship 
Management Co., Ltd 
and Allan-QingZhou 
Wang, Head of ABB 
Turbocharging China, 
signed the agreement 
on using Tekomar XPERT
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A perfect match of flexible operation and fuel 
savings offers significant long-term economic 
benefits for vessel owners and operators. FiTS2 is 
a flexible integrated turbocharging system that 
enables marine vessels with two-stroke engines 
and compatible turbochargers to maximize effi-
ciency and considerably reduce fuel consumption 
at part and low load. 

Use the FiTS2 value calculator to see how  
the system and ABB turbochargers can help you 
save more. Input your vessel settings and load 
profile to get your personalized calculation. 

Get your personalized calculation: 
new.abb.com/turbocharging/fits2

—
FiTS2 value calculator:  
How much can you save? 

01 Tanker applicable for FiTS2

02 FiTS2 value calculator

Major fuel saving for 
two-stroke engines.



16 CH A R G E! 0 2 | 1 8 A PPL I C ATI O NS

—
APPLIC ATIONS

VTG proves its 
benefits on Indian 
locomotives
Variable Turbine Geometry (VTG) turbocharging technology, 
introduced on Indian Railways one year ago, strongly supports the 
company in its efforts to meet power, fuel and emission targets.

Text Kaushal Patel Photography ABB Turbocharging in India

With ABB’s latest flexible solution transferred to 
the TPR 61 frame size, Indian Railways (IR) were 
encouraged by the benefits of Variable Turbine 
Geometry (VTG) to move from fixed geometry 
turbochargers to VTG technology based turbo-
charging. In commercial operation for more than 
one year now, IR’s VTG turbocharger is perform-
ing excellently on locomotive no. 14818R at Diesel 
Shed Pune.

The VTG turbocharger controls exhaust gas flow 
by using movable nozzle ring vanes to maintain 
the optimum boost pressure and air-fuel ratio 
commensurate with every engine /  locomotive  
operating point on a real-time basis. It allows 
overall optimization of the engine system by add-
ing flexibility in operation at higher altitudes and 
a wide range of ambient temperature variations 
without any derating. It also helps to improve 
combustion efficiencies, especially in the mid-
load range. 

VTG test results
Test results with the VTG technology based  
ABB turbocharger at the Research Designs & 
Standards Organisation (RDSO) test bed* proved 
a 2.74 percent fuel saving on IR passenger duty 
cycle and a 2.95 percent fuel saving on the IR 
freight duty cycle against an assured fuel saving 
of 2 percent.

—
01

Kaushal Patel 
Local Product Line 
Manager Rail in India

—
About Indian Railways

Indian Railways (IR) is India’s na-
tional railway system operated by 
the Ministry of Railways. It manages 
the fourth largest railway network 
in the world by size, with 121,407  
kilometers (75,439 miles) of total 
track over a 67,368 kilometers 
(41,861 miles) route length. 49 per-
cent of the routes are electrified, 
while 33 percent of them are double 
or multitracked.

IR runs more than 13,000 passenger 
trains daily, on both long-distance 
and suburban routes, from 7,349 
stations across India. In the freight 
segment, IR runs more than 9,200 
trains daily. In the financial year 
ended in March 2018, IR carried a  
total of 8.26 billion passengers  
and transported 1.16 billion tons of 
freight annually. As of March 2017, 
IR’s rolling stock included a total of 
11,452 locomotives, of which almost 
50 percent are diesel locomotives.
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—
01 India’s first WDG3A 
diesel locomotive 
(no. 14818R) with 
ABB VTG technology 
based turbocharger
—
02 Glimpses of key 
performance indicators 
on test bed – found to be 
better with VTG turbo-
charger (red line) than 
with fixed geometry 
turbocharger (grey line)
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Proven benefits aside of the substantial  
fuel saving
• Improved Boost Air Pressure (BAP), especially at 

part load.
• Reduction in exhaust gas temperature at turbine 

inlet found to be lower, ranging from 80 °C to 
120 °C, particularly during mid-load engine  
operation, thus cutting temperature peaks and 
thermal load of engine components.

• Peak Firing Pressure (PFP) within prescribed 
limit.

• Carbon monoxides (CO) 60.86 percent lower for 
IR passenger duty cycle and 58.87 percent for IR 
freight duty cycle.

• Particulate matter found to be 51.28 percent 
lower than baseline test with fixed geometry 
turbocharger.

Overall, ABB’s VTG technology based turbo-
charger TPR 61AV10 meets the recent efficiency 
and performance requirements of Indian Rail-
way’s DLW built 16 cylinder 251B engine with  
flying colors.

Indian Railways and ABB Turbocharging  
addressing progress jointly 
ABB Turbocharging has had a strong association 
with Indian Railways for more than 35 years,  
having partnered with IR on various diesel loco-
motive upgradation programs since 1985. ABB 
has provided efficient solutions for almost all 
classes of locomotives in the range of 750 hp 
(VTR 250), 1350 hp (VTC 214), 2300 hp (VTC 304), 
2600 hp (VTC 304), 3100 hp (VTC 304 and TPR 61) 
and 3300 / 3600 hp (TPR 61).

Since their introduction in 2001, TPR 61 turbo-
chargers have been supplied by ABB Turbocharging 
from its manufacturing facility based at Maneja, 
Vadodara, for DLW built 3100 / 3300 / 3600 hp  
diesel engine based locomotives, which represent 
approximately half of the total diesel locomotive 
fleet of Indian Railways. Currently, more than 
2400 TPR 61 turbochargers are in operation on 
DLW built 16 cylinder 3100 / 3300 hp diesel loco-
motives at Indian Railways. 

—
03 ABB VTG turbo-
charger – TPR 61AV10 
– mounted on DLW built 
16-cylinder four-stroke 
251B diesel engine

—
04 TPR turbocharger  
with VTG

—
03
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Greater demands are being placed today on rail-
way application engines in India. Increasing fuel 
prices and stricter emission regulations call for 
flexible and reliable solutions. In line with IR’s fuel 
saving initiative, ABB Turbocharging has partici-
pated in the development of efficient solutions 
which have helped Indian Railways to ensure all of 
the three prime benefits of turbocharging are 
achieved, i. e. an increase in power, fuel saving 
and / or a reduction in emissions. ABB Turbo-
charging solutions not only demonstrate an in-
crease in overall diesel engine efficiency but also 
ensure the safe and reliable operation of diesel  
locomotives. 

ABB’s supplementary solution aimed at reducing 
NOx emissions – the Miller technology based ABB 
turbocharger – is currently being tested and will 
also pave the way to further emission reduction 
benefits. Ultimately, the combination of VTG and 
Miller technology will enable even greater opera-
tional benefits.

Commissioning
After testing, the VTG Technology based ABB  
turbocharger was commissioned on WDG3A  
diesel locomotive no. 14818R at IR’s manufactur-

ing unit Diesel Loco Modernisation Works (DMW), 
Patiala. This was carried out within the existing 
envelope constraint, ensuring proper matching 
with existing mating assemblies of the engine /  
locomotive. Necessary cabling and mounting  
of the electronic control module were performed 
jointly at a designated place. After fitting, the  
locomotive was flagged-off for field operations 
on May 28, 2017 after its first track run on the  
100 km loop. 

Inspired by success
VTG has successfully proved its significant bene-
fits on the RDSO test bed not only due to the  
approximately 3 percent reduction in IR duty cycle 
fuel consumption but also by exhibiting reduced 
thermal loading and exhaust gas temperatures 
with a reduction in emission parameters. And to 
these must be added the other benefits of VTG: 
flexibility in operation, delivery of the full power 
of the locomotives at varying ambient tempera-
tures and at any altitude across the varied Indian 
terrain. Being proven in field operation is the  
icing on the cake.

Inspired by the success on the RDSO test bed  
and during field trials at Diesel Shed Pune, Indian  
Railways is now considering VTG technology 
based turbochargers for further implementation 
on DLW built 16 cylinder 3100 / 3300 hp locomo-
tives as an upgrade solution that will realize all 
the benefits proven on locomotive no. 14818R.

*RDSO is the authorized Research Designs & Standards Organisation 
of Indian Railways and functions as the technical advisor to the Railway 
Board, Zonal Railways and Production Units. Performance testing of 
the TPR61AV10 turbocharger with VTG was conducted on DLW built  
16 cylinder engine test bed no. 3 at RDSO in Lucknow, India, in May 2017.

—
About the author

Kaushal Patel is Local Product Line 
Manager Rail in India, having taken 
up this post in 2017. He graduated in 
mechanical engineering from L.D. 
College of Engineering Ahmedabad, 
Gujarat, India, and is also an Associ-
ate Member of the Institution of  
Engineers (India). He started his  
career in 1997. Since 2011 – four years 
after handling various roles in ABB 
Turbocharging – Kaushal Patel has 
worked exclusively for the railway 
market segment for new product  
development and for technical  
services. He is currently based at  
ABB India Limited, Vadodara.

—
ABB’s VTG technology based  
turbocharger meets IR’s recent  
efficiency and performance  
requirements with flying colors.

—
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—
APPLIC ATIONS

Upgrades for unrivaled 
reliability and efficiency
A myriad of benefits, including lowering engine life cycle costs and enhancing 
reliability and energy efficiency, support enhanced performance for Chinese trains 
fitted with upgraded ABB turbochargers.

Text Dolphy XiaoYan Liu, Jacqueline Belesky Photography CRRC Qishuyan Co. Ltd.
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ABB turbochargers have been upgraded on DF11G 
series Chinese trains to support sustained  
operational performance and lower engine life  
cycle costs over the longer term. As part of the 
project, ABB TPR 56-F turbochargers will replace 
ABB VTC 254-13 turbochargers, delivering exten-
sive benefits across the Chinese rail network.

The project marks an important milestone in 
strengthening ABB Turbocharging’s leading posi-
tion in the Chinese locomotive market. It expands 
the application of TPR turbochargers to both  
AC and DC diesel locomotive platforms. ABB TPR 
turbochargers are now selected for all newly de-
veloped AC diesel locomotives in China. Previously, 
ABB Turbocharging offered solutions for earlier 
DC diesel locomotives.

CRRC Qishuyan Co. Ltd., affiliated with CRRC 
Corp. Ltd. (CRRC), develops, manufactures and 
maintains diesel locomotives for passenger and 
freight transport on behalf of the China Railway 
Corporation (CRC). In reviewing the proposal in 
mid-April, CRC executives praised ABB Turbo-
charging for the professionalism and dedication 
of its staff.

HuaiQing Zhong, Vice President of CRRC Qishuyan 
shared: “This project has been approved with 
broad consultation, including a team of technical 
experts from Dalian CRRC Diesel Engine Co., Ltd, 
Sichuan CRRC Yuchai Engine Co., Ltd., and cus-
tomer representatives from the railway bureaus 
of Beijing, Harbin and Shenyang.”

“We are proud to choose ABB Turbocharging as 
our continued partner supporting the performance 
and operational efficiency of our locomotives. We 
appreciate ABB’s OEM advantage, reliability, and 
commitment to providing high-quality product 
and service solutions as we invest in a sustainable 
rail network for China.”

—
ABB Turbocharging is proud  
to provide an upgrade solution 
that will deliver intrinsic benefits 
for Chinese trains for optimal  
performance and cost efficiency 
across the rail network.
Allan-QingZhou Wang, Head of ABB Turbocharging China

—
We appreciate ABB’s OEM advan-
tage, reliability, and commitment 
to providing high-quality product 
and service solutions as we invest 
in a sustainable rail network for 
China.
HuaiQing Zhong, Vice President of CRRC Qishuyan 

Purposeful collaboration
ABB Turbocharging oversaw a detailed process – 
coordinating sample turbocharger making and 
engine matching, completing a sample turbo-
charger operation appraisal, and delivering service 
maintenance – in preparing the tailored upgrade 
solution. Allan-QingZhou Wang, Head of ABB  
Turbocharging China, sees ABB’s dedication to 
designing customized solutions that add value 
supporting its strong relationship with the  
customer. “We have a professional relationship 
with the CRRC and CRC that is based on mutual 
respect, rapport and purposeful collaboration. 
We have partnered with them for a long time,” he 
said. “ABB Turbocharging is proud to provide an 
upgrade solution that will deliver intrinsic benefits 
for Chinese trains for optimal performance and 
cost efficiency across the rail network. As an OEM 
with extensive service expertise, we are pleased 
to deliver this outcome and support a sustainable 
Chinese rail network for today and the future.”

The upgrades will translate into value for the cus-
tomer, providing a myriad of benefits. Comparably, 
ABB TPR 56-F turbochargers feature a higher 
pressure ratio and higher efficiency. This signifi-
cantly reduces engine thermal load and fuel con-
sumption, enhancing engine reliability and energy 
efficiency. Significantly lower engine life cycle 
costs are also anticipated over the long term.

ABB Turbocharging upgrades help optimize  
systems to increase availability, improve fuel  
efficiency and increase system reliability by  
reducing thermal load on engines, as well as 
avoiding engine derating. Upgrades can be  
done across applications and industries, and  
retrofits are also available.

—
01 DF11G locomotive
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ABB turbochargers for 
COSCO Shipping Universe
The 21,237 TEU COSCO Shipping Universe has broken the record for China’s largest 
container ship. All main and auxiliary engines of the Universe series are equipped with  
ABB turbochargers to assure optimal performance and fuel efficiency.

Text Dolphy XiaoYan Liu, Jacqueline Belesky Photography Jiangnan Shipyard (Group) Co. Ltd

ABB Turbocharging is a key strategic partner for 
COSCO SHIPPING Lines Co., Ltd (COSCO SHIPPING 
Lines), with ABB turbochargers selected for  
all main and auxiliary engines across six 21,000 
twenty-foot equivalent units (TEU) container 
ships being delivered for the Universe series by 
2019. Hundreds of ABB turbochargers are in oper-
ation across the extensive COSCO SHIPPING Lines 
fleet.

The first flagship mega container ship in the  
Universe series, COSCO Shipping Universe, was 
delivered in June 2018 by Jiangnan Shipyard 
(Group) Co. Ltd. The vessel is equipped with three 
ABB A180-L two-stroke turbochargers to match 
the diesel main engine and four ABB TPL 67-C33 
four-stroke turbochargers to match four auxiliary 
engines. 

Oliver Riemenschneider, Managing Director,  
ABB Turbocharging, said it was an honor to sup-
port COSCO SHIPPING Lines, which is the largest 
container shipping operator in Asia and fourth 
largest globally, with the fleet.

“We are proud to support COSCO SHIPPING Lines, 
with premium ABB turbochargers selected for  
all of the main and auxiliary engines across the  
six mega container ships in the Universe series, 
including the record-breaking COSCO Shipping 
Universe recently delivered,” he said.

“The ABB turbochargers on COSCO Shipping  
Universe will support maximum performance and 
fuel efficiency, in addition to contributing to 
COSCO SHIPPING Lines pursuing green shipping 

practices for long-term success. We foresee the 
ABB turbochargers on the forthcoming mega  
container ships in the Universe series contributing 
similar viable operational gains.”
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Key benefits for ABB’s A100 series include compli-
ance with IMO Tier II and Tier III emission limits; 
reduced fuel consumption; high operational flexi-
bility, reliability and availability; long intervals  
between inspections, routine maintenance and 
overhauls; absolute operational safety with  
rigorous testing and reduced engine room noise.

The TPL-C series, is designed to meet growing 
market demand for greater power, efficiency and 
long operational life. In addition to its outstand-
ing fuel savings and low emissions capabilities, 
the TPL-C series boasts a modular design with 
minimized spare parts for easy installation and 
service.

—
The ABB turbochargers on 
COSCO Shipping Universe will 
support maximum performance 
and fuel efficiency, in addition to 
contributing to COSCO SHIPPING 
Lines pursuing green shipping 
practices for long-term success.
Oliver Riemenschneider, Managing Director, ABB Turbocharging

As an OEM with an integrated, international logis-
tics network, ABB Turbocharging provides vital 
servicing support for all ABB turbochargers in use 
across the COSCO SHIPPING Lines fleet. Access to 
24 / 7 servicing, 365 days a year, and guaranteed 
98 percent spare parts availability support maxi-
mum uptime. Customers such as COSCO SHIPPING 
Lines have confidence in the quality of ABB Turbo-
charging’s servicing, as well as the availability of 
reliable, customized care whenever and wherever 
required for ultimate performance and lowest  
total ongoing operating costs.

At a capacity of 21,237 TEU, COSCO Shipping  
Universe has eclipsed the record for China’s  
largest container ship set only weeks prior by a 
different COSCO SHIPPING Lines vessel, the 
COSCO Shipping Virgo. The pioneering vessel  
has an overall length of 399.9 meters and an over-
all height equivalent to a 24-storey building  
(72 meters), with a dead weight of 198,000 tons 
and a traveling speed of 22 knots. As the core 
flagship in the fleet of COSCO SHIPPING Lines, 
COSCO Shipping Universe is planned to serve on 
the route from the Far East to Northwest Europe, 
becoming the new messenger and business card 
of “the 21st-Century Maritime Silk Road”.

—
About COSCO SHIPPING  
Lines Co., Ltd

COSCO SHIPPING Lines Co., Ltd 
(COSCO SHIPPING Lines) is an  
enterprise specially engaged in in-
ternational and domestic container 
shipping and related services, with 
a world leading container fleet and  
a service network with global cover-
age. The company has a total of  
373 container vessels, with a total 
capacity of 1.9 million TEUs, ranking 
4th place in the world, and 1st place 
in Asia. COSCO SHIPPING Lines  
operates 362 international and do-
mestic shipping routes, consisting 
of 227 international services (includ-
ing international feeder services), 
49 domestic services, 86 Yangtze 
River and Pearl River shipping ser-
vices, covering 289 ports in 90 
countries and regions worldwide.

—
01 COSCO Shipping 
Universe (21,237 TEU) 
delivered in June 2018
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ABB Turbocharging and Multimarine Services Ltd 
(MMS) have agreed that an ABB Turbocharging 
Service Point will open at the MMS shipyard facil-
ity at Limassol Port, Cyprus, providing ultimate 
convenience for customers.

The deal confirms the creation of the first turbo-
charging Service Point in Limassol located at  
a shipyard, and follows proactive discussions be-
tween ABB Turbocharging in Greece & Cyprus  
and MMS aimed at relocating ABB’s local service 
facilities. The relocation will support a closer 
physical pick up point for marine customers,  
providing convenience and faster access to  
customized servicing for optimal uptime and 
fleet productivity.

“This is a positive agreement for ABB Turbo-
charging and will enable us to better serve our  
customers by offering reliable, timely servicing  
directly from Limassol Port,” said John Smyrneos, 
Manager, ABB Turbocharging in Greece & Cyprus. 
 
While located on third-party premises, the ABB 
Service Point is non-exclusive. It is open to all  
ABB Turbocharging customers across industries 
including marine, oil and gas, power generation, 
and mining.

Recently CNOOC (China National Offshore Oil 
Corporation) and ABB China signed a three-year 
spare parts supply strategic agreement. ABB  
Turbocharging Original Parts protect the invest-
ment of customers long-term, supporting optimal 
availability, reliability and efficiency. This benefit 
is appreciated by customers such as CNOOC.

CNOOC is the largest offshore oil and gas producer 
in China and one of the largest independent oil 
and gas exploration and production companies in 
the world. The group mainly engages in explora-
tion, development, production and sale of crude 
oil and natural gas.

—
Service Point opening in Limassol, Cyprus 

ABB’s Service Point at MMS shipyard facility, Limassol Port, is open to all ABB Turbocharging customers

—
CNOOC: strategic agreement with ABB
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SERVICE

 Benchmark convenience  
 and reliability for overhauls
ABB Turbocharging provides best service support for Indian Railways, with a unique 
door-to-door service policy available for over 2,700 turbochargers reliably powering 
more than half the diesel locomotives in India. 

Text Jacqueline Belesky, Keyurkumar Patel Photography ABB Turbocharging in India

As part of ABB Turbocharging’s unique door-to-
door service policy, Indian Railways is assured 
that ABB turbochargers can be overhauled across 
India at a consistently high standard by qualified 
ABB service personnel.

How does it work? As part of two major single 
long-term frame arrangements, ABB turbochargers 
operating on goods, passenger and switcher 
train applications are collected from the door of 
diesel sheds across India. The OEM-designed  
turbochargers are transported to the ABB Turbo-
charging Service Station in Vadodara, and are 

overhauled and returned with agreed deliverables 
met, including a warranty for operation. With  
pre-inspections, ABB personnel complete a qual-
ity check prior to accepting requests. 

So far, over 500 ABB TPR 61 turbochargers  
have undergone standard overhauls, with more 
than 100 standard overhauls anticipated  
annually to ensure safety and reliability. For  
overhauls of ABB turbochargers, necessary  
servicing is done within an agreed timeframe. 
Overhaul work is completed, door-to-door,  
within 30  –  40 days.

—
01 Experienced  
personnel provide  
reliable and timely  
support for customers 
such as Indian Railways 
at ABB’s turbocharging 
service and manu-
facturing facility in 
Vadodara, India
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One call is enough
Key benefits for local diesel shed operators in-
clude convenience and assured confidence in  
the quality of overhauls, since ABB Turbocharging 
as the original equipment manufacturer (OEM), 
guarantees an exceptional standard for servicing 
work. “The customer – the diesel shed operator 
for the purposes of the frame agreements – gives 
us a call and we take care of everything,” says 
Ashish Khanna, Local Business Unit Manager,  
ABB Turbocharging in India. “After overhauls are  
completed, ABB turbochargers are returned to 
the same diesel shed with a warranty for conve-
nience and peace of mind for the customer.”

Whenever overhauls are required for ABB turbo-
chargers on locomotives, the turbocharger is  
removed from the engine in the respective diesel 
shed. Previously, a number of spare turbochargers 
were kept and diesel shed operators had to coor-
dinate necessary overhauls. ABB Turbocharging’s 
door-to-door service policy introduces a stan-
dardized process that is both streamlined and  
efficient. Diesel shed operators can better  
optimize their operations, by more accurately  
anticipating and managing turbocharger  
inventories.

Indian Railways manages the fourth largest rail-
way network in the world, overseeing more than 
75,000 miles of total track over a route exceeding 
41,000 miles. Over 11,000 locomotives are in use, 
of which about 50 percent are diesel locomotives. 
Equipment, including ABB turbochargers, is stored 
across 48 diesel sheds. Some of the sheds are  
located up to 1,550 miles from the ABB Turbo-
charging Vadodara Service Station, reflecting the 
extent to which ABB’s door-to-door service policy 
sets a new benchmark for OEM-led customer care 
in India.

“Already, ABB Turbocharging’s door-to-door ser-
vice policy has been applied for ABB TPR turbo-
chargers on 16 cylinder engines and VTC 214 turbo-
chargers used on six-cylinder engines in India,” 
says Ashish Khanna. “The door-to-door service 
policy will also be offered for our next turbo-
charging technologies to arrive in India, including 
ABB’s TPR 61 with VTG (Variable Turbine Geometry) 
and TPR 61 for Miller timing to address NOx emis-
sions.”

—
After overhauls are completed, 
ABB turbochargers are returned 
to the same diesel shed with a 
warrenty for convenience and 
peace of mind for the customer.

—
Tailored assistance

ABB Turbocharging is a reliable partner of 
choice for major international customers  
seeking servicing support that assures optimal 
performance and efficiency.

As an original equipment manufacturer (OEM) 
with more than 125 years of experience and  
a service philosophy centered on enhancing 
original performance, ABB Turbocharging has a  
reputation supported by customer confidence. 
Most recently, major international companies  
including X-PRESS FEEDERS, Adani and Kaltimex 
Energy (see p. 27) have signed service agree-
ments, recognizing ABB Turbocharging’s com-
mitment to delivering support that maximizes 
uptime, enhances efficiency and reduces total 
cost of ownership in the long-term.

“Whenever and wherever we are needed, ABB  
Turbocharging provides service and repair  
solutions that ensure maximum availability of 
equipment,” says Rolf Bosma, Head of Service 
Sales for ABB Turbocharging.

“Our customers benefit from ABB’s integrated  
logistics network, with our 98 percent original 
parts availability and arrival within 48 hours at 
any airport guaranteeing minimal downtime  
and peace of mind. Internationally, about 1,200 
highly skilled service employees work across 
more than 100 ABB Service Stations in over 50 
countries to meet the specialized needs of 
cargo, ice-going, offshore and passenger vessel 
operators.”

Tailored turbocharging assistance is available 
24 / 7, 365 days a year, complementing the  
business case for choosing ABB Turbocharging 
as a service partner.
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 Beneficial agreements
Like many companies in India and Bangladesh, X-PRESS FEEDERS and Adani benefit 
from ABB’s impeccable service and maintenance of their turbochargers.

Text Jacqueline Belesky, Keyurkumar Patel Photography X-PRESS FEEDERS

X-PRESS FEEDERS charter a fleet of more than  
110 vessels, of which 40 are owned. The company’s 
core business is in providing transportation ser-
vices to container operators, with in excess of  
5.6 million twenty-foot equivalent units (TEUs) of 
annual throughput achieved in 2017.

ABB Turbocharging and X-PRESS FEEDERS have 
agreed on ABB providing servicing for 34 turbo-
chargers. Across the X-PRESS FEEDERS fleet,  
diverse ABB turbochargers are in operation,  
including RR turbochargers, VTR-, TPS-, TPL  
turbochargers and latest generation single-stage 
turbochargers such as the A-100 turbocharger  
series. 

A focus on enhancing efficiency and optimizing 
performance was integral to the company choos-
ing to partner with ABB for its turbocharging  
service needs. “With a presence across the globe, 
performance of our deployed assets in support-
ing activities is critical in the logistics chain,”  
explained Pawanpreet Singh, Fleet Manager at  
X-PRESS FEEDERS.

X-PRESS FEEDERS has international operations 
with teams based in Singapore, Dubai, India, 
Hamburg (Germany), Barcelona (Spain) and  
Panama. With such a strong global presence, the 
reliability and availability of ABB turbochargers  
is integral to X-PRESS FEEDERS ensuring optimum 
uptime and operational efficiency for its fleet, 
long-term.

For all customers, ABB Turbocharging assures 
consistent and timely servicing support that is 
aligned with specific requirements. For this 
agreement, access to the extensive and inte-
grated ABB Service Station network provides 
peace of mind for X-PRESS FEEDERS that timely 
support will be available whenever and wherever 
it is needed.

Adani and ABB Turbocharging servicing success
A new service agreement for maintenance and 
long-term savings has been signed. Adani Ports 
and Special Economic Zone Limited (APSEZ)  
has signed successive service agreements with 
ABB Turbocharging in 2015  –  16, 2017 and 2018  
for optimized maintenance and long-term cost  
savings with servicing. ABB turbochargers are  
installed on engines in locomotives, dredgers and 
tugs operated by the company across India.

Adani and ABB
Adani Ports and Special Economic Zone Limited 
(APSEZ) is promoted by Adani Group, one of  
India’s largest business conglomerates. APSEZ  
is India’s largest ports developer and operator 
company. In less than two decades, the company 
has built, acquired and developed an unparalleled 
portfolio of ports infrastructure and services 
across India. 

Did you know? 
ABB Turbocharging has service agreements in 
Bangladesh with companies including Kaltimex 
Energy, United Group, Khulna Power Company Ltd 
and Acorn Infrastructure Services Ltd. Choosing 
ABB Turbocharging as a service partner supports 
optimized maintenance and lower total cost of 
ownership in the long term.

—
01 Timely support for 
X-PRESS FEEDERS will 
be available whenever 
and wherever needed
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Maintain your turbocharger’s 
compressor stage
A turbocharger compressor stage in good shape is crucial for high-efficiency 
operation. So what needs to be maintained, and how?

Text Axel Martin Photography ABB Turbo Systems Ltd

The compressor stage is more than just the com-
pressor wheel; it includes every component from 
the air intake to the air outlet of the turbocharger.

A clean and well maintained compressor stage is 
one of the key factors contributing to reliable  
turbocharger operation at high efficiency. Con-
tamination in the compressor stage, as illustrated 
in Fig. 1, will reduce the performance of the turbo-
charger. A reduced turbocharger performance will 
lead to consequential effects, such as:  
• reduced air receiver pressure
• higher fuel consumption
• higher exhaust gas temperatures
• reduced scavenging of the engine
• in severe cases: turbocharger surging

ABB turbochargers for marine applications are 
typically specified with an air filter silencer (AFS). 
As its name already indicates, the AFS ensures 
pre-filtration of the air as well as a reduction of 
the noise emission level resulting from air com-
pression. ABB turbochargers are equipped with  
a grid around the silencer to prevent bigger  
foreign objects from entering the turbocharger 
and passing to the compressor wheel. Many  
customers additionally install filter mats around 
the silencer. Those filter mats may become 
clogged after some time, which will lead to the  
effects described above. Thus, it is advisable  
to frequently check the silencer losses using a  
u-type manometer. ABB recommends that the 
condition of the silencer be checked when the 
pressure losses exceed the limit of 30 mbar. To 
prevent such conditions the filter mat should be 
either washed or replaced.

Exhaust gas leakage
In recent years, ABB has noticed an increasing 
number of cases where turbochargers have been 
sucking in exhaust gases during normal opera-
tion. Exhaust gas leakage typically occurs when  
a connection on the exhaust gas side is not  
properly sealed or some of the equipment is not 
in good shape (e. g. cracked bellows).

In such cases, exhaust gas enters the engine room. 
And as the turbocharger also sucks in engine 
room air, such leakages ultimately affect the  
turbocharger equipment. 

Based on ABB’s experience, customers notice  
exhaust leakages once the filter mats start to 
blacken after a short period of operation. This 
discoloration is, however, more than just an out-
side observation, as it is also a sign of turbo-
charger internal effects.

The individual components of the compressor 
stage are made from different materials, each 
carefully selected by ABB’s experts on the basis  
of the requirements during normal operation. 
Furthermore, designers and manufacturing spe-
cialists evaluate the available options to achieve 
optimal surface qualities as the basis for the 
components’ individual efficiency. 

Among other elements, the exhaust gas contains 
highly corrosive particles resulting from the  
fuel or combustion process. Such particles are 
normally smaller than the filtering mesh size, i. e. 
they are sucked into the compressor stage and 
start interacting with the individual components.   

Axel Martin 
Head of Technical 
Service, Product Line 
Medium-Speed
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Consequences of exhaust gas leaks
In cases where the exhaust gas leak is determined 
and rectified within a short time, there will be no 
significant impact either on the turbocharger ef-
ficiency or on the parts themselves. However, if 
the turbocharger is operated under such condi-
tions for a longer time, layers will start to form on 
the flow-relevant components, i. e. mainly the 
compressor wheel, wall insert and air diffuser. 
These layers will increase the flow resistance of 
the air passing the compressor stage and lead to 
efficiency losses. Regular compressor side clean-
ing as recommended in the Turbocharger Opera-
tion Manual may help to partially compensate this 
effect. Mechanical cleaning of the parts is highly 
recommended after such an observation. 

In the long run, i. e. if the compressor stage is ex-
posed to this corrosive environment for a longer 
time, the component surfaces will be attacked. As 
a consequence, the roughness of the flow rele-
vant surfaces will be increased, an effect that can 
neither be reversed by applying the compressor 
side cleaning nor by means of mechanical clean-
ing (Fig. 2 and 3). The operational impact is iden-
tical to that explained above. 

In cases of corrosion attack, the real extent of the 
damage must be assessed and necessary actions 
evaluated with care. If there has been severe pre-
damage of the compressor wheel, this may even 
require a replacement prior to the planned inter-
val, resulting in additional costs for the customer.

ABB recommends rectifying the exhaust gas  
leakage as soon as possible. Where compressor 
stage components are affected by corrosion  
attack, special care must be taken when applying 
mechanical cleaning of the individual compo-
nents. In such cases, ABB recommends that oper-
ators consult the Turbocharger Operation Manual 
or seek support from any ABB Turbocharging  
Service Station. 

A well-maintained turbocharger is one of the  
key success factors in the optimized operational 
excellence of your engine. The better the turbo-
charger performance, the lower the fuel consump-
tion and the lower the exhaust gas temperatures. 
A reduced exhaust gas temperature level also has 
a positive effect on component lifetime, a benefit 
not only for the turbocharger but also for the  
engine equipment. Finally, it’s wellness for your 
wallet.

—
About the author

Axel Martin graduated as a mechan-
ical engineer at the University of  
Applied Sciences in Konstanz,  
Germany, where in 2005 he com-
pleted his studies with a master’s 
degree in mechanical engineering 
and international sales management. 
Axel Martin joined the engineering 
department of ABB Turbocharging 
in 2003. Today he is Head of Techni-
cal Service of the Product Line  
Medium-Speed.
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RECIPE

 The offal truth
Sustainability is a megatrend – not just in mobility. For meat eaters the answer  
is called: “From nose to tail”. That means that we should eat everything on an animal 
that can be eaten. As long as it’s appetizing, of course.

Text Tiziana Ossola Auf der Maur Photography Andri Casanova

Fillet and entrecote for me, the rest for animal 
feed and landfill? That is definitely out of fashion. 
A more sensible course is to make use of as much 
as possible of the animal in the kitchen – from 
nose to tail as the slogan says – out of respect for 
the animal and the wider ecology.
 
A fillet steak has to be earned. But how? With 
head of veal or pig’s trotters, for example. Sounds 
like grandma’s cookbook? Well, it should, because 
the time is ripe to rediscover culinary traditions. 
But they can, of course, be tastily reinterpreted.

We can thank the Swiss cook Andri Casanova  
(15 Gault Millau points) for today’s recipe. He 
takes veal sweetbreads, combines them with  
asparagus and morel mushrooms to create a  
noble delicacy. 

According to Casanova, veal sweetbreads – two 
glands from a calf – have a discreet taste and are 
most reminiscent of poultry. The correct prepara-
tion is decisive. Properly fried, they are crispy on 
the outside and tender on the inside. 

Bon appetit.



ACK N OW L ED G M ENTSCH A R G E! 0 2 | 1 8 31

—
Veal sweetbreads with fresh 
morels and green asparagus

Serves four as a starter

Ingredients
400 g  veal sweetbreads 
2 l  water
2 dl  white wine
  peppercorns, bay leaves, and some 

diced vegetables (whatever you happen 
to have on the day) 

400 g green asparagus
100 g  fresh morel mushrooms
24  fresh large morel mushrooms  

as decoration
2 dl  full-cream milk
10 g dried morel mushrooms
50 ml gravy from the broth 
20 g  butter
 salt and pepper to taste

Preparation
• Clean the sweetbreads in water and pat dry. 
• Peel the asparagus and boil until still crisp in 

salted water and quench in iced water. 
• Grind the dried morels into a fine powder.

Cooking
• Poach (simmer at under boiling point) the 

sweetbreads for 30 minutes in a broth of 2 liters 
of water, the white wine, the salt, peppercorns, 
bay leaves and the diced vegetables. 

• Take out the sweetbreads and allow to cool.
• Remove the silver-skins from the sweetbreads 

by hand and pull into bite-size pieces.  
• Cut the asparagus into 2 cm pieces. 
• Cut the morels in half lengthwise and rinse  

thoroughly to remove all the sand.  
• Season the sweetbreads and fry them slowly in 

a coated pan until golden brown and crispy. 
• Add the morels and asparagus and fry for a  

further 2 minutes.
• Add the gravy and the butter and stir thoroughly. 
• Warm the milk and beat to a foam with a mixer.
• Rinse the decorative morels thoroughly inside 

and out and fry them carefully.
• Season and keep warm. 

Serving
Serve on a plate or in a bowl. Pour the foamed 
milk over the sweetbreads and sprinkle over with 
the powdered morel. Place the decorative morels 
on the bowl. 
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ABB Turbo Heroes at Your Service. turboheroes.com

— 
Unlock the full potential of your
equipment with ABB Turbo Heroes.

How do you define Original Service by ABB Turbocharging?
As your original equipment manufacturer (OEM), we have the unique
expertise and insights to unlock the full potential of your
turbocharger. Our service experts do not only restore the original
performance of your ABB turbocharger. We continuously enhance your
turbocharger’s efficiency for maximum output and asset value.

‘I can find the full 
potential of your 
turbocharger.’
ABB Turbo Hero 
Mike Kautsky


