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Advanced technologies, such as 
highly efficient turbochargers from 
ABB, have helped to boost gas 
engine acceleration to almost the 
level of diesel engines.
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—
EDITORIAL

High-speed engines are  
the perfect all-rounders in the 
power generation world

While high-speed engines traditionally have served either as pure standby units 
with fewer than 100 running hours per year or as continuous power units running 
for over 6,000 hours a year, these days they are used to meet all sorts of power 
production needs. 

An article in this issue of charge! looks at their application in the award-winning 
K.I.E.L. power station in Germany, a combined heat and power plant with a total 
efficiency of over 90 percent.

Another use is in providing much needed power to remote areas. Here, the  
engines are packaged in containers, which can be easily moved, even over long 
distances, and installed in either cold or hot parts of the world, at sea level or  
at high altitude. 

They can also be found powering very sensitive manufacturing processes, like  
microchip manufacturing, where higher frequency stability is required than the 
public grid can provide, or used for accurately maintaining temperature levels  
in a storage facility, as described in an article in this issue of charge! that looks  
at LSE, Logistic Services Essen. 

While diesel has been the dominant fuel for high-speed engines in the past, the last 
decade has seen all kinds of gases in use, some with market shares today of up  
to 20 percent. Advanced technologies, including highly efficient turbochargers, 
have helped to boost gas engine acceleration to almost the level of diesel engines. 
Read in the article on our Power2 systems how ABB technology is helping a com-
bined heat and power plant to reach more than 90 percent total efficiency. 

ABB’s high-speed turbochargers are the ideal solution for especially demanding 
and diverse high-speed applications. This is highlighted by the article on ABB’s 
new TPX™ product, which focuses specifically on the needs of high-speed diesel 
applications.

Enjoy the read.

Rolf Schweizer
Senior Vice President North America & 
Global Product Group Manager High-Speed 
Business Unit Turbocharging
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New turbochargers 
for high-speed  
diesel engines
TPX 44-H turbochargers address the demands of challenging 
applications with high pressure ratios, robustness, adaptability  
and ease-of-servicing.

Text Michael Gisiger Photography Michael Reinhard, ABB Turbo Systems Ltd

Equally at home in power generation, marine pro-
pulsion, large mobile equipment and rail traction, 
large high-speed diesel engines cover very diverse 
operating profiles and duty cycles. These range 
from mining machinery operations with an extreme 
number of load cycles to more constant load  
profiles in baseload power generation to engines 
which operate only a few hours in standby power 
generation. 

The turbocharger is a key element in determining 
the performance and emissions characteristics of 
any engine, and both aspects are largely defined 
by the turbocharger’s ability to deliver combus-
tion air over a wide range of speeds and loads. 

For high-speed diesels, turbocharging systems 
must offer high compressor pressure ratios over 
a very wide range of compressor volume flows, 
while at the same time delivering high turbo-
charging efficiency to ensure low fuel consump-

tion and reduced thermal load on critical compo-
nents. Also, the turbocharging system needs to 
support demanding acceleration and load accep-
tance requirements and is often subject to harsh 
and cyclical operating conditions. 

Since many high-speed engines are used in mis-
sion-critical applications, unexpected downtime 
can cause significant consequential losses to their 
operator. A turbocharger must thus offer uncom-
promising reliability under demanding operating 
conditions. 

—
The turbocharger is a key element 
in determining the performance 
and emissions characteristics of 
any engine.

Michael Gisiger
Global Product Line 
Manager, Product 
Group High-Speed
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TPX series
With these exacting product objectives ABB ini-
tiated the development of a new range of turbo-
chargers dedicated to high-speed diesel applica-
tions. TPX stands for Turbo Power eXtra and the 
first of two frame sizes to reach production will 
be the TPX 44-H, covering engines ratings from  
1 to 3.5 MW.

TPX design
The design concept of the TPX 44-H focuses on 
maximized reliability and ease of assembly and 
disassembly. For example, the TPX 44-H’s various 
turbocharger-to-engine interfaces are optimized 
for accessibility and ease-of-servicing. The turbo-
charger is mounted via four bolts, resulting in 
lower required tightening torques compared to 
two-bolt concepts, and increased operator safety. 

—
01 ABB’s TPX 44-H, the 
first of two frame sizes 
in the new TPX series
—
02 With their diverse 
range of applications, 
high-speed diesel 
engines are expected 
to cover a wide 
spectrum of operat-
ing characteristics
—
03|04 High-speed 
diesel engines cover a 
wide range of power 
generation, mobile and 
waterborne applications

—
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Overall, the number of components and func-
tional interfaces has been significantly reduced 
compared to other large engine turbochargers. 
The result is a cost-effective yet very robust  
design.

—
TPX turbocharger offers pressure 
ratios of up to 5 – even when  
operated on very cyclical load  
profiles.

Performance and matching
For high engine performance, the TPX turbocharger 
offers pressure ratios of up to 5 – even when  
operated on very cyclical load profiles – as well  
as a much wider compressor map characteristic 
than larger industrial turbochargers. These fea-
tures enable high engine power density in a wide 
range of applications over a wide range of engine 
speeds and ratings. For example, 50 and 60 Hz 
switchable electrical power generation applica-
tions benefit from power densities up to 20 per-
cent higher than with current industry solutions. 
To achieve this kind of application flexibility, the 
efficiency and flow characteristics of the TPX  
series compressor stages can be tuned for per-
formance at full or part load by fitting either vaned 
or unvaned diffusers. 

—
05 The efficiency and 
flow characteristics of 
the TPX 44-H compres-
sor stages can be tuned 
within the overall com-
pressor map for perfor-
mance at full or part load 
by fitting either vaned 
or unvaned diffusers
—
06 The TPX 44-H com-
pressor map for 1500  
or 1800 rpm synchro-
nous speed operation 
lines in switchable 
50/60 Hz power genera-
tion applications

—
05

—
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About the author

Michael Gisiger holds a master’s  
degree in mechanical engineering 
from the Swiss Federal Institute of 
Technology in Lausanne, Switzer-
land (EPFL) and an MBA from the 
University of St. Gallen. He is Global 
Product Line Manager, Product 
Group High-Speed, and since 2015 
has been based in Bolingbrook, IL, 
USA. He joined ABB Turbo Systems 
Ltd in 2008 as an R&D engineer.

As with all new ABB turbochargers, the TPX 44-H 
is undergoing a rigorous internal qualification 
program. Tests take account of the demanding 
operational and environmental conditions of its 
target applications. 

As well as mechanical qualification, comprising 
various tests on ABB’s combustion chamber test 
rigs and specific component test rigs, the pro-
gram is complemented by extensive on-engine 
and field testing to ensure the end-user receives 
a turbocharger that gives safe, reliable operation. 
The TPX 44-H will be available in 2018.



10 CH A R G E! 01 | 17 A PPL I C ATI O NS

—
APPLIC ATIONS

ABB’s Power2 
turbocharging 
system comes  
of age 
ABB’s two-stage turbocharging systems Power2 340-H 
and Power2 550-M are in operation on hundreds of 
engines around the world. Since 2010 these systems 
have been proving their extraordinary flexibility, 
reliability and integrity while ensuring the highest levels 
of turbocharging efficiency over thousands of hours  
of operation. 

Text Roland Berger Photography Michael Reinhard, GE Jenbacher

2010 saw ABB present the two-stage turbocharg-
ing systems Power2 340-H and Power2 550-M to 
the market. In the meantime they can truly be said 
to have come of age. They are in use on, in addi-
tion to other engine types, GE Jenbacher’s two-
stage turbocharging gas engines J624 as well as 
the Jenbacher J920 FleXtra gas engine. In the case 
of the former, GE Jenbacher’s J624 two-stage  
turbocharging gas engine, ABB’s two-stage turbo-
charging system secures the following enhance-
ments: 
• 10 percent increase in electrical output.
• 1 percentage point rise in electrical engine  

efficiency.
• 8 percentage points increase in turbocharging  

efficiency.
• Up to 90 percent total efficiency capability for 

combined heat and power (CHP) applications.
• Full load operation even in worst-case ambient 

conditions, such as high altitudes or very hot 
ambient temperatures, due to the high com-
pression ratio available with two-stage turbo-
charging.

Standard overhauls carried out on dozens of 
ABB’s Power2 turbocharging systems on comple-
tion of up to 20,000 accumulated operation hours 
without unplanned downtime have proved the  
exceptional integrity and reliability of these sys-
tems. The efficiency benefit, in combination with 
low specific maintenance costs, underlines the 
added value the two-stage turbocharging princi-
ple offers end users. Whether in operation in in-
dustrial power plants, municipal utilities or green-
house applications, users around the world value 
the best-in-class electrical engine efficiency as 
well as the extraordinary high total thermal effi-
ciency in CHP operation, in which the waste heat 
from the engine is recovered and used to improve 
a plant’s overall economy. 

—
Power2’s efficiency benefit and 
low specific maintenance costs 
are added values for end users.

Roland Berger  
Senior Manager in 
Sales and Applica-
tion Engineering

—
01
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Power2 combined with VCM
The combination of Power2 turbocharging sys-
tems and ABB’s variable Valve Control Manage-
ment (VCM) offers additional benefits. Recent 
measurements with a VCM prototype applied on 
a J6 single-cylinder development test rig at the 
Graz University of Technology in Austria showed 
an additional engine efficiency gain of approxi-
mately one percent while simultaneously improv-
ing the engine’s knock-resistance and methane 
number capability. For more details on the VCM 
technology please consult http://new.abb.com/
turbocharging/technologies/vcm.

—
01 The assembly  
of ABB’s two-stage 
turbochargers is 
high-precision work
—
02 Power2 on the  
Jenbacher engine J920 –  
a perfect combination

—
02

—
About the author

Roland Berger is Senior Manager in 
Sales and Application Engineering. 
After his studies at the University  
of Stuttgart, Germany, he joined 
ABB Turbo Systems Ltd in 2001. He 
is specialized in turbocharging of 
four-stroke gas engines and is re-
sponsible for the technical support 
of GE Jenbacher within the High-
Speed Product Group. As a result, 
he managed the layout, testing and 
validation of the Power2 turbo-
charging  systems currently applied 
on the Jenbacher two-stage turbo-
charged engines J624 TSTC and 
J920.
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Power2 – up to 20,000 
accumulated operation 
hours without unplanned 
downtime prove the 
system’s exceptional 
integrity and reliability.
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ABB’s Power2 550-M to support reliable  
power supply for German city of Kiel

The Küstenkraftwerk K.I.E.L., a coastal gas-powered cogeneration facility currently 
being built in Germany, sets new standards for efficiency and flexibility thanks to its 
20 GE Jenbacher J920 FleXtra gas engines, all equipped with ABB’s two-stage 
turbocharging system Power2 550-M. 

Text GEJ/Tiziana Ossola Auf der Maur Photography K.I.E.L.

Twenty GE Jenbacher J920 FleXtra gas engines – 
with a total output of 190 MW and overall efficiency 
of more than 90 percent – are at the heart of the 
new combined heat and power (CHP) plant nearing 
completion on the east bank of the Kieler Förde in-
let and due to be in operation in autumn 2018. The 
contract is the largest ever awarded by GE’s Dis-
tributed Power business in Jenbach. The engines 
will be turbocharged with ABB’s Power2 550-M 
turbocharging system, which enables an electri-
cal engine efficiency of more than 45 percent. 

A key feature of the new power plant is its high 
operational flexibility; the 20 gas engines can  
be independently started and controlled, and are 
able to reach full load in less than five minutes. 
This is an important asset, since power plants 
that can be quickly activated to compensate for 
energy fluctuations are required to reliably pro-
vide balance in the power network. The reason  
is Kiel’s reliance on renewable energy sources, 
which are subject to strong fluctuations. During 

periods when a larger share of Kiel’s power de-
mand is covered by wind-generated electricity, 
production could become unavailable if the wind 
ceases to blow. At the present time it is only pos-
sible to store small amounts of electrical power.

Heat storage and an electrode boiler for the con-
version of excess electricity into heat are also a 
part of the modular power plant concept. Thanks 
to the high efficiency and the beneficial environ-
mental characteristics of natural gas, the carbon 
dioxide (CO2) emissions of the Küstenkraftwerk 
are more than 70 percent lower than those of the 
previous power plant.

The Küstenkraftwerk K.I.E.L. sets new standards 
with respect to flexibility and efficiency while  
reducing environmental impact. The project is 
being hailed as a flagship project of Germany’s 
energy transition plan. K.I.E.L. holds the 2016  
COGEN Europe Recognition Award for Market  
Development.

—
01 Work in progress – 
K.I.E.L. will be in opera-
tion in autumn 2018
—
02 Twenty gas en-
gines for the coastal 
cogen facility

—
01

—
02



01 Santos, Brazil

02 TPL-C
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In 2017, ABB Turbocharging in Brazil ramped up  
its service facilities on the country’s east coast, in 
proximity to major marine as well as power plant 
customers. ABB relocated to a brand new Service 
Station within the city of Santos, close to the Port 
of Santos, the most important Latin-American har-
bor. Two new Service Points were opened further 
north, one in the state of Bahia and one in Recife. 
Thanks to state-of-the-art service equipment 
ABB Turbocharging guarantees efficient and 
complete support.

10 years after its debut, ABB’s TPL-C turbo-
charger is still getting the best out of modern 
high efficiency, low emissions medium-speed  
engines. A series of prestige orders for TPL-Cs  
includes turbochargers for the engines of: 
• The IPP3 and IPP4 multi-fuel power plants  

in Jordan, where 108 type TPL76-C35 help  
produce 850 MW of electricity.

• The 20,236 dwt, 362 meter cruiser Harmony  
of the Seas, the largest passenger ship in the 
world.

• The 80,200 dwt, 172,600 m³ capacity  
Christoph de Margerie, the world’s first  
ice class LNG tanker.

• New “wellness ships” in the “Mein Schiff” fleet:  
Mein Schiff 6, entering service in 2017 and Mein 
Schiff 1, replacing its predecessor in 2018.

• Two new ships in the Virgin Voyages cruise fleet  
featuring a new clean energy system.

Pakistan
Coinciding with the commemoration of 20 suc-
cessful years of operations in Pakistan, ABB re-
cently inaugurated its newly upgraded Lahore 
turbocharger workshop in Pakistan. The upgrade 
features an extension of the workshop and office 
spaces, with special emphasis on health and 
safety.

Ivory Coast
In late 2016, ABB Turbocharging officially opened 
a Service Point in Abidjan, Ivory Coast. A driving 
aim of the new Service Point is to collaborate with 
and support the services of CARENA, West Africa’s 
largest ship repair yard. The new Service Point 
will also be supporting leading oil and gas ship-
ping companies in Abidjan.

—
ABB extends support framework  
on Brazil’s east coast 

—
TPL-C succeeds  
on land and sea

—
Service network 
ramp-ups



16 CH A R G E! 01 | 17 I NTER V I E W

—
INTERVIEW

ABB turbochargers 
specified because of  
their high reliability
Dalkia is an Electricité de France (EDF) Group subsidiary headquartered in Paris,  
and a longtime customer of ABB Turbocharging. Dalkia operates and maintains  
380 natural gas engines all across France. Christian Gournet, Engines Expert at  
Dalkia, spoke to charge! about their turbocharger operations.

Text Alexandra Christie Photography Nicolas Waltefaugle

charge!: As a leading provider of energy services 
across France, could you describe Dalkia’s offer-
ings to customers?
Christian Gournet: Dalkia has a turnover of over 
€3 billion per year, from 88,000 managed instal-
lations covering heating and cooling networks, 
energy services for buildings, and energy services 
for industrials. Our peak of activity in France  
covers the winter period production starting  
November 1, ending March 31. 

For all of our customers we aim to control con-
sumption, guarantee energy performance, and  
recover local and renewable resources. To power 
this we operate a fleet of almost 370 engines 
across 250 cogeneration plants in France plus 
800 emergency diesel engines and 30 percent of 
the fleet of emergency engines in nuclear power 
plants. 

Can you tell us more about the operation of  
engines in Dalkia power plants?
100 percent of Dalkia engines providing power  
for our customers’ services are natural gas engines, 
between 60 kW and 4.5 MW on French territory. 
We operate engines from GE Jenbacher, CAT, 
Cummins and MTU at full load for 3,624 continu-
ous hours of operation over five months of the 
year. Remuneration is based on the complete use 
of thermal power and full load electrical power to 
the network.

What requirements do you expect to be met by 
the turbochargers on these engines?
We operate ABB RR, TPL and TPS turbochargers 
as well as the Power2 two-stage turbocharging 
system. 

Our engines must run at 100 percent of their me-
chanical power. ABB turbochargers deliver best 
performance in the maximum power range. The 
robustness of turbochargers is essential to en-
sure continuity of service under these conditions. 
ABB turbochargers are well adapted to the job.

—
01
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What operational challenges are most important 
in respect of the engines and turbochargers?
The long-term efficiency of turbochargers is the 
key to keep engine performance at the top level. 
The efficiency of ABB turbochargers has been well 
matched to the engines.

Why did Dalkia decide to specify only ABB turbo-
chargers? 
We specify use of ABB turbochargers to all engine 
OEMs because of their high reliability. The correc-
tive maintenance of ABB turbochargers has been 
mainly due to engine malfunctions. The rate of 
failures attributable to ABB turbochargers is very 
low and completely satisfies our users. 

Does Dalkia benefit from having one sole turbo-
charger supplier?
It is easier for the training of our technicians, 
maintenance costs are reduced, and with the ap-
propriate maintenance contracts now in place 
this reduces the stock of parts held by Dalkia.

How has the relationship with ABB developed  
regarding the servicing of turbochargers? 
Compliance with our maintenance plan and ab-
sence of corrective maintenance is important.

Previously we were buying new turbochargers  
as spares, which was not cost efficient. Now, hav-
ing 70 – 80 percent of our turbochargers under 
ABB service agreements, it is less costly, we have 
greater certainty that we will have new turbo-
chargers in the required time, and we have access 
to ABB technicians. 

Dalkia uses the ABB national network, including 
the local workshops of Marseille and Saint-
Nazaire. We have a very good relationship with 
ABB France.

—
01 Christian Gournet, 
Engines Expert at Dalkia
—
02 Dalkia’s power plant 
in Quetigny, Dijon (F)

—
02

Could you explain more about why Dalkia opted 
for the long-term service agreement with ABB?
The services offered by the two ABB workshops  
in France allow Dalkia to concentrate on engine 
maintenance. The reduction of costs related to 
the maintenance of turbochargers is undeniable.

What are the asset lifecycle challenges that 
Dalkia faces where ABB makes a difference?
ABB turbochargers ensure optimum service, in  
accordance with the maintenance plan and with 
stable efficiency. This is one of Dalkia’s most im-
portant objectives. 

Because Dalkia’s engines run continuously at full 
load for five months of the year, product quality is 
very important; it can impact downtime, becoming 
very costly. 

The full load operations can be challenging for 
suppliers. We also have a low methane number in 
France, which is not good for the engines. Emis-
sions regulations are more difficult, so there are 
many parameters that the engines and turbo-
chargers must meet. ABB is able to handle these 
requirements and understands our technical 
needs.

—
The interviewee

Christian Gournet is Engines Expert 
at Dalkia. He spent the early part of 
his career in the French Navy where 
he gained expertise in the operation 
of both diesel and gas engines. Now 
with over 20 years at Dalkia, Gournet 
has full responsibility for providing 
allround engine support across the 
entire area of operations. This in-
cludes specification expertise dur-
ing the procurement process, work-
ing with suppliers, and involves the 
training of 172 technicians.
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Application engineering – 
a matter for the OEM
ABB Turbocharging’s Service Stations often put right underperforming 
turbochargers fitted with non-original parts. In the following case problems  
arose from unauthorized modifications. 

Text Jonathan Walker Photography Gaskraft Gremel GmbH 
—
01



—
03

ABB turbochargers are designed to deliver a cer-
tain volume of air in a certain range of pressures. 
Within this range the turbocharger is fine-tuned 
by ABB’s application engineers precisely to 
“match” the engine it will serve. 

—
Gremel: “ABB Turbocharging has 
helped me to retrieve an unfortu-
nate situation. I now have a func-
tional turbocharger that I can put 
to good use.”

That the best organization to undertake turbo-
charger-to-engine matching is ABB Turbocharging 
was demonstrated recently when ABB’s Service 
Station in Mannheim, Germany, came across an 
extensively modified, secondhand turbocharger. 
“Robert Gremel, CEO and joint owner of the Gas-
kraft Gremel GmbH agricultural biogas cogenera-
tion plant in Lichtenegg, Austria, contacted us  
to ask for inspection of a TPS 48 he had bought 
with some spare nozzle rings and diffusers,” says 
Jascha Krehbiel, Head of Service Station Turbo-
charging Germany. “He wanted to store the turbo-
charger and parts as spares for the ABB turbo-
charger on the MWM type TCG2016V16 gas engine 
at the plant.” 

Rectifying the situation
As well as massive wear and damage on vital parts, 
it was found that the nozzle rings and diffusers 
were not suitable for matching the TPS 48 to the 
engine. 

A look in ABB Turbocharging’s extensive product 
database showed where the problems originated. 
“On several occasions – and always against ABB 
Turbocharging’s advice – a previous owner had 

carried out his own modifications to the turbo-
charger,” Jascha notes. Fortunately, ABB came up 
with an imaginative proposal to help a valued  
customer out of a predicament. “Through excel-
lent communication with Robert Gremel, my  
colleagues at Mannheim, Technical Advisor Daniel 
Winkler and Customer Support Engineer Meike 
Nohle, gathered the information needed to repair 
the TPS 48 turbocharger and match it to the 
TCG2016V16 engine.” 

The repairs involved refurbishing the bearing 
housing and the piston ring groove. In the match-
ing process, Winkler and Nohle were helped by  
Mirko Lepel, Senior Manager OEM Sales and  
Application Engineering, based in Switzerland. 
Lepel determined the nozzle ring and diffuser 
needed to match the TPS 48 to the TCG2016V16 
gas engine. “A larger compressor stage had been 
fitted than we would recommend, but to avoid re-
placing the compressor wheel we fitted a smaller 
diffuser,” Lepel explains. “Robert Gremel now has 
a turbocharger with a non-standard specification 
but one suitable for his engine.”  

Expense was further reduced when it was found 
that the spare nozzle rings and diffusers were 
ABB Turbocharging Original Parts. “They were in  
a satisfactory condition so we bought them back 
for the ABB Turbocharging exchange turbo-
charger program,” Krehbiel relates. “Gremel 
gladly accepted our offer!”

A satisfied customer
Instead of looking at a total loss, Gremel will now 
get considerable value out of his non-standard 
TPS 48. He is enthusiastic about the inventive, 
cost-saving solution. “ABB Turbocharging has 
helped me to retrieve an unfortunate situation. I 
now have a functional turbocharger that I can put 
to good use.”

—
01 Agricultural biogas co-
generation plant Gaskraft 
Gremel GmbH in Austria
—
02 CEO Robert Gremel
—
03 The cogen unit

—
02
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How a frozen pizza 
remains perfect
LSE, Logistic Services Essen, Germany, has to guarantee an 
uninterrupted cooling chain for stored food. Thanks to an  
ABB turbocharger upgrade LSE has reduced fuel consumption 
and emissions.

Text Mirko Lepel, Simone Bernasconi Photography LSE, ABB Turbo Systems Ltd

Logistic Services Essen (LSE) is a company spe-
cialized in professional storage of consumer 
products having specific temperature require-
ments in the range of – 25 °C up to +21°C. Stable 
and accurate monitoring of temperature levels 
during the entire cooling chain, from incoming 
goods, via storage, to final distribution is essen-
tial to LSE’s success. To guarantee the required 
temperature levels over their entire 19,000 m²  
facility, LSE operates a combined cooling, heating 
and power plant (CCHP). 

To assure the availability of the plant, LSE has a 
long-term service contract with H.G.S. GmbH.  
As a service partner of Caterpillar Energy Solu-
tions, H.G.S. GmbH offers high-quality services 
for gas engines and solutions for generating  
energy, based on combined cold heat and power. 
Caterpillar Energy Solutions (whose subsidiary 
MWM builds cogeneration and CCHP plants under 
the MWM brand) and ABB Turbocharging also 
maintain a long-term cooperation. LSE – like many 
industrial end users – counts on ABB’s turbo-
charging solutions and service. 

To enhance the overall thermal efficiency of the 
LSE plant, Caterpillar Energy Solutions and  
ABB Turbocharging jointly developed an upgrade 
solution which centers on keeping the stored  
pizzas impeccable but at lower operating costs 
and with lower environmental impact. 

—
The upgrade solution centers on 
keeping the stored pizza impec-
cable but at lower operating costs 
and with lower environmental  
impact. 

Turbocharger upgrade
Until the end of 2016 the two MWM gensets in-
stalled at the plant – one based on a TCG2016 V08 
spark-ignited gas engine producing 400 kWe and 
one on a TCG2016 V12 producing 600 kWe – had 
logged around 31,500 and 35,500 running hours, 

Simone Bernasconi 
Senior Application 
Engineering Manager

Mirko Lepel
Senior Manager OEM 
Sales and Application 
Engineering 

—
01



respectively. During this time, ABB turbocharger 
types TPS 44-F and TPS 48-E were installed, re-
spectively, on the TCG2016 V08 and TCG2016 V12. 
Simulation studies employing ABB’s advanced 
ACTUS simulation suite enabled optimization of 
the technical solution for the specific gas engines 
operating under the conditions at the site, thereby 
identifying the potential benefits. Since it is  
essential to keep track of the strong interaction 
within the CCHP system between the engines and 

combined cooling system, a holistic approach 
was required to ensure improvement of the over-
all thermal system.

For the LSE application ABB Turbocharging  
proposed an upgrade from the TPS 48-E to a 
TPS 48-F31 turbocharger on one of the gas en-
gines, the TCG2016 V12. The TPS-F series is the 
successor to the E series.

—
01 Gensets with 
turbocharger
—
02 Cooling module 
with heat exchanger

—
Schneider: “I’d like to thank  
H.G.S. GmbH and ABB for  
their strong support at our site. 
Really well done!”

—
02
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Benefits
The upgrade turbocharger features thermo-
dynamic improvement of the compressor and  
the turbine stage, resulting in an increase in  
the overall turbocharger efficiency exceeding  
4 percentage points. Turbocharger efficiency  
is strongly correlated to fuel economy and in the 
LSE application case, the simulation study pre-
dicted a reduction in fuel gas consumption of  
approximately 1.5 percent.

The upgrade provides not only a quantum leap in 
efficiency but also a wider compressor map (see 
graphics) which enables the TCG2016 V12 gas en-
gine to attain increased operational flexibility and 
an increased speed margin for operation under 
extreme conditions. Reliable engine operation at 
full load is ensured, independent of ambient con-
ditions, like hot summer and cold winter days. In 
the case of pizzas, the ideal freezing temperature 
is guaranteed throughout the year, but at consid-
erably improved energy efficiency.

Simultaneously, multiplying the direct benefits 
from the improved engine efficiency, the heat  
recuperation for the CCHP system was enhanced 
thanks to the higher energy levels in the engine’s 
exhaust gas following the fitting of the TPS 48-F31 
on the TCG2016 V12 gas engine. 

In terms of customer and environmental benefits, 
the upgrade leads to lower operating costs and 
lower CO2 emissions. Without taking into account 
the improved contribution of the CCHP system, 
the upgrade translates into a reduction in the gas 
engine’s annual fuel bill of around 10,000 EUR and 
a reduction in CO2 emissions of about 70 tons per 
year. 

Customer satisfaction
Being a 100 percent “drop-in” solution, it was 
possible to install the upgrade turbocharger with-
out modification to the TCG2016 V12 gas engine 
on the genset in Essen. The measured fuel econ-
omy at the site was not only confirmed but even 
exceeded expectations. 

On the upgrade’s significance Stefan Schneider, 
CTO of Logistic Services Essen notes: “We offer 
our customers attractive rates for storing their 
deep-frozen goods. Since the cooling process of 
the warehouse is the most expensive part of our 
business, the highest potential for cost saving 
can be achieved there. The aim of the turbocharger 
swap was to lower energy costs at our refrigerat-
ing plant. The downtime of the engine was similar 
to that for a normal maintenance replacement of 
the turbocharger.”

The upgrade project at LSE clearly demonstrated 
that good collaboration between parties, when 
directed at the customer’s needs, results in suc-
cessful projects which provide real added value to 
the customer.

Schneider again: “I’d like to thank H.G.S. GmbH 
and ABB for their strong support at our site.  
Really well done!”

—
03 The upgrade shows 
thermodynamic 
improvement of the 
compressor stage

—
03

—
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—
ABB’s VTG broadened for rail

—
VCM:  
durability proven

—
Caterpillar awards for 
ABB Turbocharging

Indian Railways and Dalian CRRC Diesel Engine 
Co., Ltd., China, have received first deliveries  
of TPR 61 turbochargers with Variable Turbine  
Geometry (VTG). The new turbocharger series  
will be in operation in heavy haul, passenger as 
well as shunting services. Tailored to customers 
needs, TRP 61 with VTG is designed to cover the 
widest range of locomotion services, allowing full 
power operation in severe ambient conditions 

Recent durability field test results from 10,000 
running hours of ABB’s Valve Control Manage-
ment (VCM) have shown success on an MTU high-
speed gas engine. VCM is an electro-hydraulic 
valve train system for four-stroke gas and diesel 
engines, developed by ABB and adapted for the 
engine builder MTU. The 12 VCM actuators were 
tested on the S4000 gas engine on MTU’s own 
combined heat and power plant in Friedrichs-
hafen, Germany. The continuously measured valve 
lift curves showed excellent repeatability and the 
VCM actuators showed no evidence of either wear 
or aging effects. This result is an important mile-
stone for the serialization of the VCM technology.

Four times in a row, ABB Turbocharging Bolingbrook, 
Illinois, USA, has earned the prestigious Platinum 
Supplier Award from Caterpillar. The Platinum SQEP 
(Supplier Quality Excellence Process) award is Cater-
pillar’s highest for quality and performance to suppli-
ers, recognizing them for outstanding quality. To 
earn this award, a supplier must achieve 100 percent 
on-time delivery and exceptional quality perfor-
mance with zero parts per million (ppm) defects.

ABB Turbo Systems factories in Baden and Klingnau, 
Switzerland, have also received Caterpillar’s Supplier 
Quality Excellence Process (SQEP) Gold Award for the 
fourth time. For suppliers to qualify for this award, 
they must achieve a defect rate of < 50 ppm and an 
on-time delivery performance of above 97 percent. 

that include extreme temperature and altitude 
variations. Excellent energy efficiency was  
confirmed, with a 2 percent fuel saving over a  
typical traction duty cycle during initial testing in 
China. Interest in VTG has also been shown by 
PJSC Kolomensky Zavod, Russia, with first TPR 61 
VTG turbochargers for the brand-new D500  
engine platform scheduled for delivery later this 
year.

01 TPR 61 with VTG for Dalian CRRC Diesel Engine Co., Ltd. in China 02 Celebrating the first delivery for Indian Railways
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—
PRODUCTION

ABB’s high-tech 
turbocharger factory  
in Klingnau
Manufacturing facility for high-speed applications hits competitive production 
target with highest quality, productivity and flexibility.

Text Pascal Somm Photo Michael Reinhard
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To be the world’s most competitive and reliable 
turbocharger manufacturer is not just a mission; 
it’s also a commitment to customers and part-
ners to continuously improve processes, skills 
and tools, and to keep on setting new targets.  
Every outstanding achievement starts with a  
vision. But visions can sometimes look so ambi-
tious that they seem not so much visionary as un-
realistic. Yet with the right skills and people, a 
strong sense of entrepreneurial spirit and the 
willingness to go beyond the limits, a vision can 
become reality. 

It has been two years since ABB Turbocharging 
decided to invest in new compressor wheel and 
turbine manufacturing equipment for high-speed 
applications in Klingnau, Switzerland. The aim 
was not just to replace existing machinery and 
equipment, but to set up the most competitive 
value chain for these key components. The main 
objectives: to guarantee highest product quality 
and highest production efficiency, objectives 
that, when achieved, hold key customer benefits.

—
A modern production site needs 
to be able to handle smallest 
batch sizes, ensure shortest lead 
times and guarantee a constantly 
high process stability. With the 
new and highly automated manu-
facturing concepts for compres-
sor wheel and shaft production, 
ABB Turbocharging is able to  
handle all of these challenges 
within the targeted cost frame-
work. 
  

Focusing on the challenges
ABB Turbocharging is constantly being chal-
lenged by a very dynamic environment. This is 
characterized by considerable fluctuations in  
demand, a rather high product variety and short 
customer lead times. A modern production site 
needs to be able to handle smallest batch sizes, 
ensure shortest lead times and guarantee a con-
stantly high process stability. With the new and 
highly automated manufacturing concepts for 
compressor wheel and shaft production, ABB  
Turbocharging is able to handle all of these chal-
lenges within the targeted cost framework. 

Improved machining processes
ABB closely cooperated with selected OEMs for 
NC machinery, automation solutions, clamping 
systems and cutting tools. Together, the designed 
system enables ABB to meet all the challenges: to 
manufacture smallest batch sizes based on cus-
tomer demand and with the shortest changeover 
times, to reduce lead times, and at the same time 
to increase flexibility and the degree of automa-
tion.  

Improved process stability
The overriding aim, though, went beyond optimiz-
ing machining processes and set-up times. It  
was moreover to optimize the entire value chain 
from supplier to customer. To ensure the highest 
possible process stability in a fully automated  
environment, in-process control is essential.  
Various measurement and control systems along 
the process chain have been installed to gather  
all relevant information regarding quality, stabil-
ity and other critical process parameters. These 
are key to being able to react fast to deviations 
and to have reliable information for a continuous 
improvement process. 

The solutions now implemented in Klingnau prove 
that a vision can become reality and that it is  
possible to achieve highest productivity, quality 
and flexibility at the same time. What made this 
possible was having the right partners, all strongly 
involved and with a shared vision, namely to suc-
ceed as the world’s most competitive and reliable 
turbocharger manufacturer, with every step in  
the process geared to providing benefits to cus-
tomers.

Pascal Somm 
Head of Supply &  
Production, Product 
Group High-Speed 

—
01 New and highly 
automated shaft 
production for high-
speed turbochargers

—
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—
SERVICE

Effective equipment  
care with data analysis
To get the best maintenance and care, register your turbocharger.  
Field records allow ABB Turbocharging to provide efficient support  
tailored to the customers’ needs.

Text Dirk Wunderwald Photography iStockphoto

Maintaining high output, maximizing uptime and 
ensuring high reliability and efficiency levels are 
central objectives in any industrial sector relying 
on heavy machinery. However, in today’s tough 
market, organizations are coming under pressure 
to stay competitive and cut operational expenses. 
Reducing costs while maintaining high efficiency 
and output may sound like a contradiction. How-
ever, with the right maintenance and service 
strategy application operators can have the best 
of both worlds. 

The need for maintaining equipment records 
with ABB
Just as you need to maintain a personal medical 
health record for the best healthcare, maintaining 
an equipment record allows ABB Turbocharging 
to provide efficient support tailored to your spe-

cific operating environment. Field records of  
turbocharger installations and operations, com-
bined with expert analysis, allow ABB to pro- 
actively provide offerings that improve the reliabil-
ity and performance of your operations. 

At ABB Turbocharging, the equipment database 
was specifically developed to address the com-
plex operating environments and diverse needs 
of customers. This is especially relevant in the 
high-speed segment, where operations are ex-
posed to different fuel qualities, altering ambient 
conditions and various operating profiles.

The database makes it possible to systematically 
collect and analyze installation and operational 
data for diagnosis, prognosis and scheduling of 
maintenance activities. In this way, ABB Turbo-
charging is able to support customers with effec-
tive maintenance plans. This ensures equipment 
availability, safe operations and enhanced perfor-
mance. Product upgrades also support opera-
tional performance improvements, combined 
with long-term cost-effective service and mainte-
nance results.

Dirk Wunderwald 
Global Product Line 
Manager, Product 
Group High-Speed

—
The database makes it possible 
to systematically collect and ana-
lyze installation and operational 
data for diagnosis, prognosis  
and scheduling of maintenance 
activities.

—
01



abb.com/turbocharging/register

Stay in the loop of component part optimization
Keeping your equipment data on record ensures 
that you always receive the correct spare parts 
specification based on the original product data. 
Furthermore, the collection and analysis of opera-
tional data allows ABB to continuously optimize 
components to suit customers’ specific operat-
ing needs. Component parts optimization means 
enhanced reliability and safety, improved perfor-
mance and equipment life. Consequently, equip-
ment that is not recorded in the database will 
miss out on these benefits of optimized compo-
nent parts. 

—
Are your RR, TPS, A100-H turbo-
chargers getting the maintenance 
and care they require? Register 
your turbocharger.

—
01 A registration is 
the best turbocharger 
“healthcare”
—
02 QR code for the 
best maintenance
—
03 Register your 
turbocharger online

02 03

—
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—
TIPS FOR THE OPER ATOR

Long live the bearings!
Treat your bearings the way they deserve to be treated. Appropriate lubrication, not 
only during but also before and after operation, is essential.

Text Gianluca Sassano Photography Michael Reinhard, ABB Turbo Systems Ltd

All ABB radial turbochargers (e.g. the TPS, see 01) 
are designed with plain bearings supplied with  
lubrication oil arriving from the engine oil circuit. 
The lubrication has the main task of minimizing 
the friction between the rotating and stationary 
components and also helps to dissipate the heat 
generated during operation.

To avoid premature bearing failure it is essential 
for appropriate lubrication to be ensured not only 
during but also before and after operation of the 
turbocharger. While oil composition, quality, fil-
tration and operating pressure and temperature 
are key parameters for bearing life, they also  
have the potential to be disastrous for the turbo-
charger as a whole. 

No oil, no party
In order to ensure shaft stability at rotational 
speeds higher than 50,000 rpm, ABB radial turbo-
chargers utilize semi-floating radial plain bear-
ings (see 02). A thin oil film (squeeze film damper) 
is present between the bearing bush and the 
housing, providing additional damping assis-

tance against possible rotordynamic instabilities.
A drop in oil pressure due to blockage in the line 
or even a temporary absence of supply can lead in 
no time to excessive wear at the bearings due to 
metal-to-metal friction and trigger a total turbo-
charger breakdown.

If you notice a loss of oil pressure, even momen-
tary, stop operating the turbocharger, contact 
the nearest ABB Service Station and let the ser-
vice engineers assess the bearing conditions. 
Failure to do so may result in severe damage to 
the whole turbocharger and therefore cause  
significant engine downtime.

The importance of pre- and post-lubrication
Pre- and post-lubrication are very important. 
They guarantee that an oil film is present on all 
bearing components both before the engine is 
started and after the engine has been stopped, 
right up until the turbocharger rotor comes to 
rest. Post-lubrication is additionally necessary  
to dissipate the residual heat generated during 
operation.

Gianluca Sassano 
Technical  
Service Manager 

—
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Field experience has shown that repeated engine 
starts/stops without pre- or post-lubrication can 
lead in time to excessive wear at the bearings long 
before the normal exchange is due. Furthermore, 
for turbochargers without a water-cooled bearing 
casing, post-lubrication is the only means of re-
moving the residual heat. Insufficient after-cool-
ing may result in temperatures inside the bearing 
casing high enough to trigger oil coking, thereby 
substantially reducing the lubrication capabilities 
of the oil.

Although key for the lifetime of the bearings, and 
consequently of the turbocharger, excessive oil 
pressure or duration of pre- and post-lubrication 
might compromise the oil tightness of the turbo-
charger. For this reason, during pre- and post- 
lubrication it is recommended that the oil pres-
sure be kept considerably lower than the normal 
operating level and that the duration of the oil 
supply be limited to the minimum necessary.

Keep your oil fresh and clean
Oil contamination can occur in several ways. Most 
commonly:
• Metallic particles may be released in the lube oil 

due to wear of engine components. 
• Dirt may fall into the turbocharger oil lines  

during handling of the turbocharger when not 
installed.

• Water coming from the cylinder heads or the oil 
cooling system might leak and dilute the oil.

• Air bubbles may be present in the oil pipes and 
be trapped in the oil.

Solid particles present in the oil are very danger-
ous as they have the potential to cause abrasive 
wear of the bearings. For this reason, it is essen-
tial to filter out all particles bigger than 34 µm 
with a removal efficiency of 99 percent (see 03). 
In order to fulfill this requirement at all times, the 
filtering elements should be regularly inspected 
and replaced based on condition and following 
the supplier’s recommendations. Furthermore, 
special attention should be paid to the cleanness 
of the oil inlet and outlet ports, which should be 

closed with appropriate plugs when the turbo-
charger is not installed. Non-solid contaminants 
can be equally harmful, contributing to a rapid 
degradation of the oil and formation of sludge 
and sediments, which may restrict the oil pas-
sages.

Lubricating oil properties degrade naturally over 
time. However, this phenomenon is accelerated 
when the oil is subjected to high temperatures 
and pressures for extended periods of time, as in 
engine applications. Degraded oils are not able to 
sustain the shaft motion and remove the gener-
ated heat in the required way. That is why it is cru-
cial to regularly check the oil quality and exchange 
the used oil with fresh oil based on the analysis 
results or, at the latest, at the intervals prescribed 
by the engine builder. 

Whenever you discover oil contamination or have 
to carry out a regular oil exchange, make sure  
the complete lubricating system is thoroughly 
flushed with warm oil and special running-in  
filters are installed when the engine is restarted.

—
01 ABB TPS type 
turbocharger
—
02 Cutaway illustration 
showing the lubrica-
tion oil path inside the 
bearing casing of an ABB 
TPS type turbocharger 
(a: radial bearing bush; 
b: thrust bearing)
—
03 Typical dimensions  
of an oil film at the 
thrust bearing of ABB  
radial turbochargers. 
Even particles as thick 
as a hair (~ 50 µm) can 
lead to abrasive wear

—
02

—
03

—
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—
RECIPE

Where summer never ends
It has become common in Europe for a wide choice of tasty tomatoes to be available 
all year round, and not only in the summer. ABB Turbocharging knows how to make 
this possible.

Text Tiziana Ossola Auf der Maur Photography iStockphoto

Consumers appreciate the availability of toma-
toes. They are one of our most popular vegeta-
bles since, besides tasting good, they are healthy, 
both raw and when cooked. The lycopene in to-
matoes keeps human cells fit and skin elastic. Its 
level is even higher in heated and cooked toma-
toes. Don’t underestimate the upside of ketchup 
or tomato soup, either of which can also be a  
valuable hang-over remedy.

ABB Turbocharging contributes to ensuring that 
you can always buy tomatoes, chilis or cucumbers 
in your favorite supermarket. How? By helping to 
create the never-ending summer in the green-
houses in which they grow. ABB’s innovative two-
stage turbochargers for GE Jenbacher’s engines 
have set new standards in the last seven years.  
In a wide range of applications they have demon-
strated proven high energy efficiency and mini-
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mized environmental impact. A prominent example 
is their use in combined heat and power (CHP)  
applications in horticulture. CHP not only pro-
duces electricity and heat simultaneously, but 
also allows the exhaust gas to be recovered and 
used for CO2 fertilization. 

Impress your guests with this recipe of a classic 
Italian summer dish. For multiple flavors, be sure 
to use different tomato types in various shades 
of red and yellow, and different types of basil. 

—
Caprese salad 

for 2 people

Ingredients and preparation
500 g  variety of tomatoes, such as 

cherry tomatoes, beefsteak  
tomatoes, etc, nicely sliced or 
quartered. Arrange them on a 
big plate.

250 g  buffalo mozzarella. If the moz-
zarella is very tender, cut it into 
two, otherwise in four pieces. 
Place them in the middle of the 
plate.

One handful  basil (Genovese, purple, and/or 
Greek), picked into pieces.  
Or add some olive oil and grind 
with pestle and mortar.

Sauce
3 tbs good olive oil
1.5 tbs red Balsamic vinegar
salt and pepper to season
1 clove garlic, crushed

Mix the sauce ingredients and drizzle it over the 
tomatoes and the mozzarella. Serve with a fresh 
baguette. Bon appetit.
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