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TramWave solution

TramWave is the key technology to :

» design the future of cities in a “low carbon” scenario.

* maintain and preserve natural or cultural heritage, artistic beauty

landmarks and monuments
* make life more pleasant for the residents
* respect the urban legacy and the old buildings near the line

« integrate multi-modal urban transit solutions




Introduction to TramWave
Characteristics of the application

TramWave is an innovative power supply solution designed to
minimize :
= Visual impact removing the overhead catenary

» Displacement of utilities (water pipes, gas connectors, electrical grid
etc.)

» Constraints to urban vehicular and pedestrian circulation.
= Effect of stray currents
= Pollution
TramWave is as solution apt to maximize :
= Eco-friendliness

= Safety (only gravity and electro-magnetic principles), reviewed and
validated by TUV Rhineland

= Absence of electronics to guarantee safety in all conditions
= Limited width of the powered section
= Diagnostic level in all perturbed conditions

Data and information included in this document are exclusive property of Ansaldo STS group
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Introduction to TramWave
Characteristics of the application

« TramWave is a solution designed to be applicable to:
= Tram lines
= Bus lines

= Special purpose vehicles (utility vehicles, urban
maintenance vehicles, etc.)

= A mix of any of the previous
= New concept of private vehicle + urban development
« TramWave is a flexible and modular system designed
to be adaptable to a widespread array of

configuration and demands of administration and
planners
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Introduction to TramWave
Characteristics of the application

 Tram application:
» Continuous power supply

= Same level of performance as per traditional catenary
(VAC, acceleration, speed etc.)

= No need of auxiliary systems onboard for autonomous
movement

» TramWave, can virtually be installed on any rolling stock
provider

= Mixed mode power supply. TramWave and traditional
catenary (i.e. TramWave in historic or architectural
centers, traditional in the suburbs)
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Introduction to TramWave
Characteristics of the application

 Bus application:

= Same level of performance as per traditional buses (VAC,
acceleration, speed etc.)

= Auxiliary systems onboard for autonomous movement off
the TramWave sections to overcome obstacles on the line

= Auxiliary systems onboard for autonomous movement off
the Tram\Wave sections even for considerable length, up
to 5-6 km

= Short recharge time on the tramwave line while running (5
minutes per km off Tram\Wave line)

= Passive self-centering system of the pickup shoe over the
TramWave line




Data and information included in this document are exclusive property of Ansaldo STS group

and they cannot be distributed to third party without prior written consent

Introduction to TramWave
Characteristics of the application

« TramWave is covered by several worldwide patents
owned solely by Ansaldo STS

« TramWave has been implemented in all electric bus
version in TRIESTE (ltaly)

- TramWave has been revised and assessed by TUV
Rhineland

« TramWave has been homologated by the Italian
Ministry of Transportation in March 2002




All Electric Bus TramWave application
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TramWave installed on the test track in Naples.
Stress tests for extreme and unusual conditions

<=

TramWave tram application
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TramWave for Florence

Ansaldo STS is the leader for the

MARTELLI

Construction of 3 tramlines in Florence

Section
TramWave
Brunelleschi
Giotto Tower
Dome

DUOMO

1



12

TramWave Concept
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Basic functioning concept of TramWave

Pick-up
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Basic functioning concept of TramWave
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Modules NOT activated
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Modules activated
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100 cm

Power collector and activated modules
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The TramWave Line
3or5m

Module layout
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Power collector rest position

*The magnetic power collector in the upper position is unable to
activate the power line segments; the pulling force is not enough to
lift up the belt.

*The vehicle can run over the line without activating the segments

eAll the segments stay connected to ground.

Power collector active

ethe power collector is in contact with the line segments

ethe flexible belt reaches its working position and activates the
underlying segment (s)
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TS group

Street level section with the line fully equipped, circulation
ready for tram as well as all electric buses

Data and info

and they cani
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The vehicle magnetic
power collector or

Three main functions
= Activation of line segments

pickup shoe = Current pick up and current
return
= Guide the power collector
over the line

410mm

Current pick up and return

centering

Belt lifting up
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The activated part of the line is
always enclosed by elements
connected to the negative.

= These element act as a
“Virtual Protection ring”

= The protection ring follows the
power collector .

» Safety is always assured even TTlE

‘ ©)

UNSAFE
AREA

in case of water puddles .

* The running rails act as a
second barrier

@)

B8

» The voltage level all around the
activated part remains in any
condition lower than the standard
requirements.

Voltage distribution

Longitudinal section

Experimental data

|
EEEiE!E!E
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Voltage distribution along the direction of motion
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to the motion
V trasv

Voltage distribution along an orthogonal direction
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TramWave intrinsic
safety concept

 The design of TramWave assure
the safety of the system even in
the most severe conceivable
accident events:

= the “stick” of a positive contact

 The diagnostic system allows a
fast detection of the faulted
module.
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Negative Feeder (traction currente)

Positive Feeder (traction current)

>

trip signal ;
”—a
Main Switch *
trip
signal

Safey Negative Feeder

Power Collector

!

<

Variable polarity plates

Current flow on the safety negative feeder
generates a signal to open the main switch

TramWave intrinsic
safety concept
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TramWave visual impact example
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TramWave
ground-level power supply system (no overhead lines)

),
“7 AnsaldoSTS

A Finmeccanica Company









TramWave Performance

With the TramWave system the return current can be
transferred via the contact plates and the tracks do not need
to be used for this purpose. This is an important feature since
the tramwave system eliminates the effects of stray currents,
which can offer significant savings on construction costs.

TramWave is also designed for future multimodal
applications:

- availability of a positive and negative traction feeder

- capability of the pickup shoe to remain centred and
connected to the contact line

these features mean that the power supply system can also be
used by electrical vehicles which have rubber tyres.
Consequently a tramway line equipped with the TramWave
system can become the backbone power line for different
vehicle fleets and/or a global network that uses it as a mobile
charging station for battery-powered vehicles.

TramWave applications

In Naples Ansaldo factory, a Tramwave line section of about 400
meters has been implemented on the elevated test track.

On this stretch, the TramWave system is being tested under
extreme operating conditions.

Ansaldo STS SpA

Via Paolo Mantovani 3 -5
16151 Genoa - Italy
www.ansaldo-sts.com

A Finmeccanica Company

On Naples tram line Poggioreale - via Stadera a trial version of
the TramWave system is being implemented on a single track
section of about 600 meters.
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INNORAIL System Components

INNORAIL - November 2002 1






Central Phoenix/East Valley
Light Ralil Project

INNORAIL Embedded Power
System Update






INNORAIL Product Development
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INNORAIL Product Development



The New Bordeaux LRT System
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The New Bordeaux LRT System



Adapting the INNORAIL System to
US Requirements
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Adapting the INNORAIL System to
US Requirements
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Making your world a quieter place

CDM 60th Anniversary

CDM-QTRACK-JIG 3rd Rail Installation
Catenaryless Power Supply System
Napoli 2010

BOTYM 2011 - Brussels

Vincent Brasseur



Phase | - MOCKUP Installation ~ —
ASTS challenges CDM '
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Making your world a quieter place

Ansaldo Signalling and Transportation Solution:
Headquartered in Genoa, Italy

Employs over 4,300 people in 28 different countries

2009 revenues € 1.176 M
Gross operating margin of € 125 M
Net profits of € 88 M



Phase | - MOCKUP Installation
ASTS challenges CDM

cdm

Making your world a quieter place

ASTS:

Leading technology company:
Listed on the Milan stock exchange

Operating in the global Railway & Mass Transit Transportation
Systems business
Provision of:

— Track Project Management

— Catenaryless Power Supply & Signalling Systems and Services

— Traffic Management

— Planning

— Train Control

Acts as lead contractor and turnkey provider on major
projects worldwide (Europe, Middle-East, Asia, ...)
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ASTS challenges CDM to prove:

We can efficiently install a 36 Imst MOCKUP included:

CDM-QTRACK-JIG-60R2-HP-R system into CDM-FSM-L10 floating slab
track:

ASTS Ground Power Supply System Packing — called “Trogolo”:3 pieces

s LL1 o
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ASTS challenges CDM '
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ASTS Catenaryless Power Supply System = Tramwave: 2 elements:
Ground Power Supply System packed in the « Trogolo »
Tramway Vehicle Magnetic Power Collector = 3 main functions:
Activation of +- 2m line segments

Current pick up & Current return
Guide the Vehicle Magnetic Power Collector over the line
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CDM: “Yes we can”!
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CDM'’s reply: « Yes we can »!
CDM supplies asap:

36 Imst CDM-QTRACK-JIG-60R2-HP-R profiles

# 6 CDM-JIG-TRAMWAVE

100 m? CDM-FSM-L10 horizontal mats floating slab track
50 m? CDM-FSM-L10 vertical mats floating slab track
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CDM: “Yes we can”!
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New CDM-JIG design for Mockup:
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CDM: “Yes we can”!

cdm
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Mechanical Calculation Note:

L BEORDEREAU DES ACIERS - Site partage (Section A)
e | @ Jelcm)| Mo | L.UEm) | L.Totim)| Poids (ka schéma Obsareation
1 |12] 15 |sar| 282 18,8 167 M| __zov  Ja inf trare
z |1o] 15 | 5] 1m0 15,0 9,2 100 inflong
3 |12] 15 |6&7] 2= 14,7 13,0 250 trans srail
4 |1o] - ] 1,090 8,0 4.9 100 long &mil
s | 1] - 1o | 1,00 10,0 6,2 10g sup long
& |1o] - [12a3] oze 10,7 &6 # 3I1:l 18 sup trans A
7 o] - [123] 1m0 13,3 8,2 3|31:|“ sup frans B
a 1o - 2 1,040 20 1,2 1o jouss en béton
o |io] 15 [ee]| o 56 4,5 mx‘:e jouss an biton

TOTAL | 6BG5 kg/milvs
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ASTS’site Mockup Installation
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ASTS’site Mockup Installation
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ASTS’site Mockup Installation
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Phase | - MOCKUP Installation =
ASTS’site Mockup Installation /2 /&
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Phase | - MOCKUP Installation

Phase | - Conclusion
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ASTS: « OK we trust you, just do it on site in Napoli now»

« But please first improve the plastic straps system you used
to fix the trogolo because we need better results in final
positionning » J

NG A
. B

g
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Phase | - Conclusion
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CDM-JIG’s design improvement: 4 Brackets:
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CDM-JIG’s design improvement: 4 Brackets:
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Phase | - Conclusion

cdm

Making your world a quieter place

CDM-JIG’s improvement: 4 Brackets: test in factory:
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CDM-JIG’s improvement: 4 Brackets: test in factory:
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Phase | - Conclusion
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CDM-JIG’s improvement: 4 Brackets: test in factory:
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Phase | - Conclusion |/ f
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ASTS: « OK you did it, we order for a first installation in
Via Stadera, Napoli:

600 Imst CDM-QTRACK-JIG-60R2-HP-R profiles
# 30 CDM-JIG-TRAMWAVE

1500 m? CDM-FSM-L10 horizontal mats floating slab
track

500 m? CDM-FSM-L10 vertical mats floating slab track
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Excavation and Lean Concrete phase 2:
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Horizontal & Vertical CDM-FSM Installation:
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Steel Reinforcements further to Mechanical Calculation Note:
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Concrete phase 3:
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Encapsulated rails posed on temporary wood sleepers
Rails welding :
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Track Levelling in X, Y, Z using CDM-JIG’s:



Phase Il — Napoli Via Stadera Installation Z
d Phase Il — Installation Sequence - Mixed Traffic/ /#

Making your world a quieter place

Trogolo installation using CDM-JIG’s + Brackets:



cdm

Making your world a quieter place

Concrete phase 4:
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Concrete phase 4 & Asphalt & Malta:
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Conclusion =
New opportunities for CDM <

cdm

Making your world a quieter place

ASTS is now very interested to collaborate furthermore
with CDM in different projects with and without the CDM-
QT-JIG-TRAMWAVE system:

Lusail (Qatar)
Copenhagen
Italian, European and Worldwide projects ...
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CDM 60th Anniversary

Thank you for your attention
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