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Editorial 05

DEAR READER,

This issue is all about modernization: From refurbishment with air conditioning converters to the installation of newly
developed auxiliary power converters - SMA Railway continues to support complex modernization projects all over
the world.

Therefore, it is very important to us to not only offer platforms for new-built projects, but to also continue investing
in the growing modernization market. We are very pleased to have established longstanding and ongoing coope-
ration with many of our customers and contributing our engineering knowledge to new auxiliary power systems -
both regarding the integrability of our devices as well as power electronics requirements.

Moreover, we have entered new partnerships and engaged in exciting development projects. In this context,
the individual support of our worldwide customers is very important to us. Thus, we provide project management
that is closely coordinated with our foreign representatives to offer equally high quality standards within the frame

of intercultural cooperation.

Enjoy reading the current issue of RAILFOCUS.

"D %

Dirk Wimmer
General Manager SMA Railway Technology GmbH
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NEWS

FIRST US ORDER

Successful in the USA: In May 2011,
SMA  Railway Technology GmbH
received its first direct order of auxili-
ary power converters from the USA.
Nippon Sharyo U.S.A., located in
Arlington Heights (lllinois), has commis-
sioned SMA to develop and manufac-
ture 24 auxiliary power converters of
the SMARTconverter product family.
The systems will be used in new diesel-
hydraulic power units. The final assembly
will take place in the USA at the SMA
production site in Denver. The delivery

period will last seven months - from
May till November 2013.

SMARTCHARGER FOR

CZECH RAILWAYS

PESA Bydgoszcs SA has ordered
62 SMARTcharger systems from SMA
for 31 two-car diesel multiple units that
the Polish vehicle manufacturer will
deliver to Czech Railways. The battery
chargers, which have already proven
their reliability several times in PESA
vehicles, will be delivered by 2013.

© SMA

© SMA

WITH
DISTINCTION

A successful ending to a successful
year: At the end of 2011, SMA Rail-
way Technology GmbH was certified
in accordance with the International
Railway Industry Standard (IRIS).
With the certification, SMA under-
scores its high quality standards with
respect to to the railway technology

T IRISD

Certification
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SMARTCONVERTER
FOR EUSKOTREN

SMA is manufacturing 30 auxiliary power converters for the
rolling stock manufacturer CAF, which uses them in the

vehicles of EuskoTren. “EuskoTren” stands for “Eusko Tren-

bideak - Ferrocarriles Vascos, S.A.” and is a commuter rail
service in the Basque Country. lts narrow gauge rail tracks

run between Bilbao-Lezema, Bilbao-Bermeo, and Bilbao-

Donostia (San Sebastidn).

© istockphoto

LAST DAYS OF
DIABLO ROJO

Although they are still part of everyday street life in Panama
City, the colorful Diablo Rojos are no longer sufficient
to meet the increasing passenger transportation volume
of the busy capital, which has approximately 2 million
inhabitants. Therefore, the first metro line of Panama City
is currently being constructed and is equipped with Alstom
cars. The line will have more than 13 stations and run from
Los Andes in the north of the city through the historical
downtown, the financial center, and end at the Albrook
neighborhood. The commuter line, which includes 10 metros
with high-performance SMARTconverter systems, will be in
service in Panama'’s capital from March 2012 onwards.
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IMPLEMENTING TRAIN
MODERNIZATION

RELIABILITY - KEY TO A SUCCESSFUL BUSINESS RELATIONSHIP

Stoptrein and Sprinter, Fyra and Thalys: Whether
short or long-distance, the Dutch do not have long
to wait when traveling. They benefit from train ser-
vices as a central means of transportation and travel,
including a wide range of connections at short
intervals. Whether business or leisure travelers,
the high standards for the trainsets are the same -
the preferred train equipment is modern and com-
fortable.

Thus, the focus of Nederlandse Spoorwegen N.V. (NS)
is all on modernization, including the refurbishment of
the four- to six-car double-deck EMUs (type series DD-AR)
by their subsidiary NedTrain. A major part of the modern-
ization was fitting the DD-AR with so-called “Dubbel Dekker

Zones” (DDZ). The lower decks of the DDZ series train
include an entertainment zone, whereas the upper decks
include a quiet zone mainly for business travelers. Com-
fortable seats, plenty of space, and pleasant colors ensure
high travel comfort.

However, the successful modernization not only im-
proved the train's appearance; above all, the on-board
electronics were also refurbished. Here, the Dutch relied on
their longtime business partner. Since 2005, there has
been close cooperation between NedTrain and
SMA Railway Technology GmbH, including the delivery
of 187 SMARTconverter systems for the ICM production
series to Haarlem in the last six years.
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The integration of the new auxiliary power converter into
the vehicle represented a particular challenge. The existing
auxiliary power converter was replaced by a new system
providing six times the power with a redundant design in
a clearly defined and restricted installation area. Since a
passive filter would have been too large, the new auxiliary
power converter includes an active input filter ensuring the

required input impedance.

I Uwe.Rehwald@SMA-Railway.com

Technical data

Auxiliary power converter for Dutch DDZ

Input voltage

1,500V DC

Output voltage 3x230/400V AC, 50 Hz,
80 kVA
110V DC, 15 kW
Dimensions 3,150 x 1,000 x 1,140 mm
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A BREATH OF FRESH AIR
FOR S-BAHN HAMBURG

SMARTCOOLER FOR ET 474 PLUS

The wait is over: This summer, S-Bahn Hamburg
GmbH, a 100 % subsidiary of Deutsche Bahn AG,
presented the prototype of the refurbished sub-
urban railway vehicle “ET 474 Plus”. The equipment,
which includes an air-conditioning system that ensures
comfortable temperatures both for passengers and
drivers, has been particularly well received. More-
over, the modernized vehicle now has coaches that
can be walked through from end to end and a sophisti-
cated interior including a modern passenger infor-
mation system and passenger television. On the
whole, this provides significantly greater comfort for
more than 220 million passengers commuting on the
six lines of S-Bahn Hamburg every year.

© Jan Bartelsé

SMA Railway Technology GmbH has made an important
contribution to the refurbishment project. After winning the
pan-European tender for the climatization of the trains,
the air-conditioning systems manufacturer Faiveley commis-
sioned SMA with the delivery of system-integrated SMART-
cooler systems.

The integration of the air-conditioning units was realized on
the roof of the coaches at a maximum permissible external
height of 300 mm. At the same time, the installation space
of the auxiliary power converter within the air conditioning
system was highly limited. In order to meet the requirements,
an extremely compact input converter has been developed
that comprises all functionalities in only one module.



Application 11

@ Manfred Dube

The weight requirements, including a maximum of 190 kg,
were equally challenging. Furthermore, a special assembly
of the individual components was necessary: The system
was mounted on a mounting plate which was integrated
into the air conditioner. Each train was equipped with three
identical air-conditioning systems.

[ Erik.Knecht@SMA-Railway.com

Technical data

Air-conditioning inverter for
S-Bahn Hamburg ET 474 Plus

Input voltage 1,200V DC
Output voltage 3x460V AC,
60 Hz, fixed frequency, 13 kVA
3 x 400V AC,
60 Hz, variable frequency, 18 kVA
Dimensions 1,280 x 1,200 x 270 mm
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VISIONARY

PROJECT PLANNING

QUESTIONS FOR THE SMA R&D DEPARTMENT

SMA Railway Technology GmbH delivers auxiliary
power converters for new-built and refurbishment
projects. Which role does project planning play?

The platform SMARTconverter has been designed especial-
ly for use in new-built projects such as the metros in Séo
Paulo and Caracas, as well as for EMUs in lzmir. In this
case, the project planning follows explicit requirements and
standards on the part of the rolling stock manufacturers. The
adaptations of the system focus on the interfaces between
the vehicle and the device as well as the conversion of the
input voltages into the required output voltages.

The project planning for refurbishment purposes proves
to be more complex. It aims to adapt the existing power

supply of a vehicle to the state of the art of technology -
the requirements have changed considerably in the last
20 years. In addition to the demands for higher passen-
ger comfort including air conditioning and mobile work-
stations, technological aspects such as energy efficiency,
environmental awareness, and reduction of noise emission
have also gained in in importance.

To which extent does the current discussion influence
the details of the project planning?

The refurbishment of operating vehicles poses a challenge
for the development of an auxiliary power converter that
meets all the requirements mentioned above while also
fitting the dimensions of the vehicle and the existing energy
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equipment. The space for the system integration in par-
ticular allows for litle modification while also requiring a high
degree of integration at the mechanical level.

It is also important to ensure the electrical compatibility of
the auxiliary power converter and the vehicle. Here as well,
individuality has top priority: Without a close dialog with our
clients, correct system integration becomes impossible. And
this is why we go beyond the simple supply of components:
If required, we support the project planning of the whole
refit of the vehicle and help resolve questions regarding
the integration of the new auxiliary power converter, the
adaptation of the existing electric circuits and the rewiring.
Often, the documentation of the train power supply is
incomplete - open issues can therefore only be clarified in a

personal conversation or by performing extensive measures
and tests at the client’s site. Based on these actions, the
detailed system design is defined and the documentation
for the development and manufacturing is created.

Currently, SMA delivers auxiliary power converters
for Melbourne Metro. How do you clarify questions
in this case?

Of course, the distance and time difference is challenging -
you cannot pick up the phone spontaneously and ask the
client’s engineers to clarify your questions. But the perso-
nal dialog with the client still plays a prominent role: For
resolving technical details, we travelled from Germany to
Australia and performed extensive measurements on the
existing vehicle on track in order to adapt our auxiliary
power converters to an optimum.

Eventually, the project deals with an individual solution
integrating the functionality of the SMARTconverter in the
existing electrical system of the vehicle. And with our project
manager located in Asia, we are able to travel immediately
to our client in Australia and clarify questions.

Does the dialog with the client represent the only
factor for success in good project planning?

It is essential, but we certainly benefit from our wide expe-
rience in this context. For instance, many years ago, we
equipped the Metropolitan and the Lirex Experimental from
Alstom with auxiliary power systems and assisted our client
from planning and equipping to installation of cables. The
technology developed at that time is now being deployed
in series production in the Coradia Nordic - a fact that
confirms our successful approach.

™ Guido.Bachmann@SMARailway.com
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BURSA'S TRAINS
ARE FLOURISHING

TURKEY’S LEADING INDUSTRIAL CITY
IS EXPANDING ITS INFRASTRUCTURE

The city of Bursa, located some 100 kilometers
from Istanbul, is a true treasure trove of history and
landscapes: With an altitude of 2,500 meters, Mount
Uludag makes the province a popular winter sports
resort, the world famous kebab was invented here,
and the “green city” was also the first Ottoman
capital. Nowadays, apart from its tourist attractions,
Bursa is one of the most industrialized metropolitan
centers in Turkey.

Over the past few years, automotive, steel, and textile
industries have settled here and created new jobs. Thus,
the city’s infrastructure is increasingly gaining in importance.
Established in 2002, the railway system of Bursa is
14 kilometers long and includes 22 stations. It was extended
in 2005 and 2010. Apart from the track extensions, particu-
lar attention was given to traveling comfort: Until recently,
the 48 vehicles of the above- and underground line were

still commuting at environmental temperatures of up to 40°C
without any air-conditioning systems.

For the inhabitants and tourists of Bursa, the retrofit of
the approximately 12-year-old, technically sound trains
with air-conditioning units was indispensable in order to
increase traveling comfort. Since 2011, the trams have
been equipped with SMARTcooler systems converting an
input voltage of 1,500 V DC for the supply of the new air-
conditioning systems. As a consequence, and thanks to the
proven and fully operational power electronics, a further
increase of passengers is no longer a problem.

I Matthias.Lenz@SMA-Railway.com

Technical data

Air-conditioning inverter for Bursa

1,500V DC
3 x 400V AC, 50 Hz, 36 kVA
1,700 x 800 x 460 mm

Input voltage

Output voltage

Dimensions
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FAST TRACK

TO THE FUTURE

INNOVATION THROUGH MODERNIZATION

Rolling stock is usually built for a service life of
40 years. Often the car bodies, at least, are usable
for a longer period. However, as a consequence of
the immense technical progress and the resulting ob-
solescence of older components, for many systems
installed in a train, this useful lifespan makes little
sense. Here, a service life of 20 years has proven to
be appropriate. This especially applies to electrical
and electronic components including auxiliary power
converters. In the last 20 years, rotating converters
have been completely replaced by static converters,
IGBTs have taken the place of thyristors and control
and regulation systems have been digitized.

In addition, the technical progress is also reflected in new
rules of technology, standards, laws, and authorization
requirements for rolling stock. As a consequence, the admis-
sion of older trains is restricted according to the current rules
and standards. However, they still prove their usability in
daily passenger service. Thus, the question is: How can their
unmodified suitability be proven in case of modernization,
including the replacement of their systems and components?

In general, basic requirements such as maximum dimen-
sions and weights as well as input and output variables
can be quickly defined. However, the challenge is in the
details. Rotating converters, for example, are able to bridge
interruptions in the input voltage up to a few seconds without
interrupting the energy supply for the connected consumers.
In contrast, this cannot be achieved with modern auxiliary
power converters. But is this really necessary? It is even
more complex when considering topics such as grid interfe-
rences, EMC, or acoustics. Very often, the only information
on hand is that a rail vehicle can be used on the respective
infrastructure, but specific measurement results of type tests
are not available anymore.

In such a case, a detailed inspection of the rail vehicle is
required. It has to be ensured that modernization does not
affect the performance of the vehicle. For that purpose,
the current state is measured prior to refurbishment.

The measurements to be implemented have to be coordi-
nated and precisely defined. Technical characteristics and
acceptance criteria are then deducted from the measure-
ment results. After the modernization of the first vehicle, a
repeat measurement is taken and a qualification record is
drawn based on the comparison with the original measure-
ment. This procedure is very complex, but it ensures that the
refurbished vehicle can still be used.

For SMA Railway Technology GmbH, the delivery of
auxiliary power converters for the modernization of rolling
stock is an important area of business. We provide the
necessary know-how to support refurbishment projects from
start to finish. In this context, we have implemented the
aforementioned measurements together with our customer
United Group Rail in Melbourne, Australia. The new SMA
auxiliary power converters were mounted into a vehicle in
Melbourne in November 2011 followed by the comparison
measurement and detailed testing.

[ Dirk. Wimmer@SMA-Railway.com
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SERVICE & EXHIBITIONS

Service

Our competent Service Line support
staff is available for all your questions
from Mondays to Fridays from

7:30 a.m. to 4:00 p.m.

Service Line:
Phone +49 561 50634-6600

If you have any questions or need
support, we will be glad to receive

your e-mails.

Service E-mail:
Service@SMA-Railway.com

Trade Fair Dates 2011/2012

PLU L
AusRAILPLUS2011 _‘E

AUSRAIL PLUS 2011 EURASIA RAIL 2012
22.11.20111024.11.2011 08.03.2012 10 10.03.2012
Brisbane Convention & Exhibition Centre Fuar Merkezi - Expo Center
Brisbane, Australia Istanbul, Turkey

R ail InnoTrans

Solutions

Asia
RAIL SOLUTIONS ASIA 2012 INNOTRANS 2012
23.05.2012 t0 25.05.2012 18.09.2012 t0 21.09.2012
Bangkok Convention Centre Messe Berlin Exhibition Center

Bangkok, Thailand Berlin, Germany
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Crossing bridges
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Driverless, rubber-tired metro vehicles
are delivered by Mitsubishi Heavy
Industries (MHI) to Macau. Their on-
board power supply is provided by
SMARTconverter systems with an input
voltage of 750 V DC. The decisive fact
for receiving the order was the light
weight of the SMARTconverter sys-
tems, because the vehicles cross various
bridges and must therefore not exceed
the maximum weight. More information
on the auxiliary power converter delive-
ries starting in July 2012 will be given
in the next issue.

Siemens Austria has commissioned
SMA Railway Technology GmbH with
the delivery of auxiliary power convert-
ers for streetcars running in the American
cities of Portland (Oregon) and Tucson
(Arizona). The streetcars will be used
in the vehicles of the US manufacturer
United Streetcar. More information
about the new SMA systems for the USA
will be given in the next issue.
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