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Guillaume Mehiman, PhD

jae]

25 years of experience in Rail Transportation and Energy
PrD from the Ecole Polytechnigue in France

10 years of experience in Rail Transportation

Former Managing Director of Le Creusct site, ALETOM's
global Excellence Center for rolling gear and trucks

g 8 8 8

Management responsibility for development,
industrialization, and production of trucks for ali rolling
stock product lines including Light Rail Vehicles

# Froject Management experience in nuclear energy
(several >1 b USD turnkey facilities)

Sébastien Géraud

# Over 10 years of experience in Bolling Stock Design &
Manufacturing

# M.S. from Georgia Institule of Technology
# Project engineering manager on two passenger projects
------ Acela high spead train
- KZ4AT passenger locomaotive
# In charge of Engineering of North Amaerican LRY

B Wide experience in all types of Rolling stock from VHST to LRY

ALS0058776

2012-07-17



Stephanie Brun-Brunet

e

o

17 years of experience in Raill Transportation
Engineering degrees (INPG, France) v
Masters in proeduct development & industrialization (ESCG, France}
Varicus management responsibiliies held in several continents including
product development for propulsion systems, technology transfers, business
development, mergers & acquisitions, sales, and general management,
# Froject experience {relevant for ORLT project):

- LRV : Dublin, Rotterdam, Shanghai, Buenos Aires,
------ Metros and Commuters: Santiage, Sac Faule, Metrovias

- Several »1 bUIBD turnkey rall systems: Caracas, MERVAL, Nottingham

B 8 8 8B

Yves Declercg

# Over 20 years experience in rail ransportalion
# Engineering degree: Ecole Centrale de Paris 1888
# Project Manager of France’s largest LRY and Metro
Project in the past 10 years
- SMNCF Tram-train TTNG Project (800 ME)
------ RATF Meiro MP05 Project (800 ME)
- BATP Metro MF2000 Project (700 ME€)

# Wide experience in all type of Holling Stock from VHET lo
LRY
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Tony Sanchez

# Engineering Manager - Alstom Transportation North
Amsrica
# Over 18 years of experience in Rolling Stock design
and manufacturing
B MSc slectrical enginsering, MBA businsss
management
# Project engineering manager of three North American
LRV projects:
- Houslon 570
- San Diego 870
- Charlotie 870

B Head of Alstom engineering for North America
# Experience in LRVs, Melros and EMUS

Agenda
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Total revenues | 2
D00 employess in 100 ooy

Rochester, NY
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Erianger, KY

Nape\:vi!!e, iL

Chatwanooga, TR
Suwsnnee, GA

Amarifio, TX
(O Transportation
EH Power

N
Tuler, TX
West Palm Beag

™ Jupiter, FL

pare than 100 yvears of presence in the US
Equiprnent in 30% of power plants, 20% of Metro cars
6,500 employe
fMare than 50 locations

Major manufacturing centers in NY, ©7, TN, TX

s

A unique experience in rolling stock
#largest RS plant in North America
#7000 Metro cars produced in the US
BACELA high speed train {160 mph)
Train Control systems

#Bleader in signaling and ATP/ATS for
Mass Transit {Toronto, Montreal, New
York, San Francisco, Washington, Atlanta)

RUnique speed enfarcement system on
the Northeast Corridor

{FRA approved PTC system)

Train life services

#Leader in mid-life overhauls and
renovation

B Materials management and fleet
maintenance for Freight and Transit

® power generation solutions for all
major energy sources in the Us
2Clean power technologies
{emissions treatment, CO2 capture)

2Major investments in gas turbines and
wind
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More than 70 years of presence in Canada
2000 ampiovees

More than 25% of total power generation instalisd base

Major manufacturing centers in QC, AB, BC

Sairmi-Joan-sur-Richefeu, 3C

Passenger Information, Safety,

and Communications Systems
#Global centre of excellence for
advanced passenger information,
safety, communication and
entertainment systems

{carborne and wayside}

#90% export to major transit agencies
worldwide

# Delivery of the most advanced
integrated train control center in the
world to STM in Montreal

Electrification

# Traction Power Supply R&D Center
opened in Toronto in 2012

# High efficiency reversible sub-
stations for the North American
market

ydro power :
® Grid technologies

# N°1in high and very high speed
#w N°2in urban transport (LFVs, Matros)
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#  Manchester Metro Line 1 - UK 1980
UKs first light rail BOT,; 28 km/28 vehicles
# Rousn Betrobus Line 1 - France 1391
30-year concession; 11 km/28 vehicles
B Arfanda Alrport Link - Sweden 1994
45-year concession; 40 km line/7 EMU
trains
#  Barcelona LRT Ph 1- Spain 2000
28-year concession; 18kim/19 Citadis LRV's
B Barcsiona LET Ph 2 - Spain 2003
25-yaar concession; 14km/18 Citadis LRV's
#  Jerusalem LRT Line 1- israel 2004
30-year concession; 14km/46 Citadis LRV’s
® Florence LRT Lines 2&3 - Haly 2008
25-y=ar concession: infrastruciure

B hbitan metro Line 5 - ltaly 2008
32-yaar concession; infrastructure
& Rilan matro Line § - Haly 2010
Extension of L5, infrastructure
® Reims LRT Line 1 - France 2008
30-year concession; 11km/18 Ciiadis LRV's

Relms LART Line 1 - France 2008

30-year concession; 11km/18 Citadis LRV's
MNottingham Phase 2 - UK 2011

23-year concassion; 10+8km/22 Citadis LRV's
Albaceie-Alicante HEL infra - Spain 2011
22-year concession; 188km ling ERTMS2
signaling

Nimss Montpellier High Speed line - France
25-year PPP, 80 km line, infrastructure

HEAY AN
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CITADIS, a success story started in 1897

N

Dublin, refand ans, Fran L3 Rochelle, France Yalenciennes, france
40 Chtadis 3 Citadis tagis 0 Citags

. Feance Bordsauy, France Lyons. France Melbourne, Rusiratia Sirashourg, Franee
41 Chiadis 38 Litadis 12 Gitadis 19 Chtaslis 36 Litadis 41 Chiadis

noeble, France i, Frage
50 Citadis 27 Gitadis

112 Citadis
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CITADIS, a success story started in 1897

fice, Franoe Tanariie, Spain Tunis, Tunisia Moripellier, Franoy i\r‘iadrirg. Sf;am ¢
28 Citadis 6 Citadis 55 Cltadis 27 Citadis 70 Chiadis 26 Chadis

satern, 1svas] Slghers, Algeria Lassbisncs, Morocce Toulouse, France Reims, France angers, France
46 Citadis 41 Citadis 74 Cliaddis 24 Chasdis 18 Chadis 17 Citadis

R stanbul, Turkey Crar, Slgeria Gonstanting, Algera Dusbai, UA:

SNCF X
~ 48 Hym order 37 Ciradis 30 Citadis 27 Gladis 11 Citadis

200 Citadis. {Frame

a0 st

Rabat, More Montpetticr, France Brest, france Dijon, France suen, France Le Havre, Franse
44 Gitadis 24 Citadis 21 Citadis 32 Citadis 27 Citadis 2 Chtadis

E

Tosrs, France Bupagne, France Nottirgham, Ui
21 Gitadis § Citadis 22 Chadis
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The CITADIS Advantage

Passenger focused design
Accessibility and access is optimized
Safety is enhanced

Gentle {oolprint on the environmeni
Superior Urban integration
Operational benefils

2 B E B B B

CITADIS: 100% Low Floor

# No sieps means: safer, guicker and
smoother passenger flows inside the
vehicle (o reduce dwell ime

# Increass the effective standing capacily

B Accessibilily to resiricted mobility
passenger

# More flexibie train layoul

# Casier and more economical truck

maintenance

B Flat and smooth under frams, less
sxposure o snow ingress

ALS0058776
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CITADIS: 100% Modularity

# Cusiomized to cily needs
#® Froven sub-system modular design

2810:3D meters
18010 190 pass.

321037 meters
23010:265 gass.

A2taA8meters
280 to 320 pass.

511058 meters
36010 425 pass.

CITADIS: 100% Comiort

The passenger is our guest

Modular design allows mullipurpose areas
Maximum visibility provides pleasant ride

g2 E E B

Uitra-smooth running trip: high comfort level
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CITADIS: 100% Accessibility

Ease of use for all passengers

Perfect alignment belween platform and the LRV
Large corridor and gangway

100% low-floor (no step) going through the vehicle

CITADIS: 100% Salety

Safety based on EN 50128 and MIL-STD-882
throughout the entive life cycle of the vehicle,
from conception to vehicle operation and
mainienance

Yehicle is designed o the lalest fire safely
standards and is compliant with NFPA 130 and
42 CFF part 238

The driver's cab and driver are protected by
crash absorption system compliant to the
ASME RT-1

ALS0058776
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CITADIS: 100% Designed for availability

CITADIS benefits from the Alsiom experience as train designer and irain maintainer
State of art on-board monitoring system for remote diagnosis and troubleshooting
with TrainTracer ™

Braking equipment, gear-box, traction motor and wheels are directly accessible for
inspection and replacement frorm the side of the train without ek removal

Side windows are quickly replaced (30 minutes) thanks o our exclusive rapid
mounting sysiem

D R

® Vehicle is recyciable at 95%
# Reduced energy consumplion:

Regenerative braking
------ Single stage gearbox for betier efficiency
interior low consumption LED lighting
improved urban integration:

------ Aesthetic design enhancing urban landscape
Designed io reduce noise level

ALS0058776
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ayThe proposed OLKT vehicle is the
evolution of CITADIS based on:
# Istanbul CITADIS

— Total order: 37 vehicles

------ 3 sections vehicle

- Service started in December 2010

- Total 2 000 000 km

# SNCF Nantes CITADIS

- Total order: 200 vehicles (frame contract)
including 24 trains for Nantes

»»»»»» 4 sections vehicle

------ Service started in June 2011

— Total 200 000 kmn

a} All subsystems are service proven on

hoth Istanbul and SNCF CITADIS
B IXEGE Truck

Last Citadis truck generalion specially designed for
high comfort, 100% low floor and 100 kph operation

#® Hydraulic braking sysiem
- Alstom has devaloped two alternative and
interchangeable solutions for the CITADIS family
« Faiveley system is mounted on Istanbul
Knor system is mounted on SNCF
# ONIX Propulsion system

o

- Alstom ONIX IGTB technology + Alstomn AGATE
control unit is the standard Alstorn traction system
------ Equip all CITADIS LRV
®  Articulation joint

Slandard and proven design CITADIS solution is
installed on both Istanbul and SNCF CITADIS

ALS0058776
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o) With similar revenue service experience
# istanbul
~~~~~~ 37 vehicles in service
~~~~~~ System opened December 2010
------ Operating Speed: 70 kim/h
------ Operation in multiple unit of two vehicles
------ 120s minimum headway
19.56 km line
------ 14,000 PRPHPD at peak hour
#® SNCF Nantes
------ 7 vehicles with 12 monihs of service
------ Operating Speed: 100 km/h
------ Operation in single and multiple unit
------ Cperated as a suburban train
- 26.5 km iine
------ Cnly Full low floor LRT running at 100km/h

¢} With similar revenue sewvice climatic

conditions

# Cur current LRV solution are proven design to operate in
temperate climate down to -258°C

# Use of service proven solutions taken from Alstom
experience, experiise (Sweden EMUs, Finland/Russia

HET, ete.} and European standard PrEN18251 to design

LRT for severe winter conditions - Moscow LRT

ALS0058776

2012-07-17
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# Application of service proven solutions for sxireme cold weather focusad arcund:
“““ Passengar safety and comiort
““““ Cperational performances
B Solutions ars based on.
~~~~~ ALSTOM experience on product adaptation for heavy snow and extreme cold
conditions (-40°C): X40 frain for Sweden, Helsinki-Saint Pelersburg HST,
Russian Locomctives, Moscow tramway, oic.

~ The future Suropsan Norm PrEN16251 - Raihway Application — Envirenmental
conditions - design and test of rolling stock under severe conditions

Hevenue service in hol cimatic conditions

# Alstom has many experience of LRV operation in extreme envirenmental
condition:
------ Tenerife
~~~~ Algiers
-~ Tunis
------ isianbul
~~~~~ Jderusalem

~ Dubai

ALS0058776

2012-07-17
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Cold Climate Operations: Passenger salety and comfort

#  Provide passenger with a comfortable environment

Insulating material

- Comfortable and homogenecus temperature Draining Material /
~~~~~~ No wet or cold surface in frain .// / Al
\\\\\ 3 ] i -~ . q Internal
kheduce heating/cocling ensrgy struewre I /k/ g
# Heating the passenger compartment: &
HVAC Lihit on eaCh car Closed cell insulating material
o
- Conditioned air distributed at roof and fioor fevel \ N\ Polymer
- Local heated floor and/or heaters Wedge
# Prevention of trip hazard:

~ Use of a full-low floor architecture
- Heating of door thresholds to prevent ice and snow
#  Ensure good visibility:
~~~~~ Strip heated front window
#  Ensure braking performances in slippery conditions
«««««« Wheel slidle protection sysiem
Heated sanders and sand-boxss to prevent ioe clogging

Cold Climate Operations: Ensure Vehicle Perlormance

# Malerial selection: Materials (oil, grease, rubbers, plaslics, elc.) selected io
SASUre:
Performance over time

Meachanical and chemical resistance lo de-icing agent (glycol, steam, sic.)
Resistance against sall used on regular roadways
# Preveni snow accumulation:

Use of exiernal panels on roof
- Alir infets posilioned and sized lo avoid obsirction by snow
B Protect underframe equipment from snow and ice:
Underframe equipment prolected by screens, covers and protective coating
- Snow plough mounted under the cabin

ALS0058776

2012-07-17
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Cold Climate Operations: Ensure Vehicle Performance

# Door adapted to Ottawa environment:
- Door actuator power reinforced to break ioe layer forming on doors during
freezing rain
~~~~~ Use of polymeric gaskst
# Ensure good slectrical contach:
~~~~ Electrical heated pantograph with ice scrapper
#  Ensure proper coupler operation:
~~~~ Couptler head will be heated
‘‘‘‘‘ When stowed, coupler will be protected by a cover
“““““ Fewer couplers thanks to iong train architecture

# Train siorage:

»»»»» Train can ba stored outside under catenary power. Park heating will maimtain
acceplable temperalure in passenger compartment.

d) Istanbul CITADIS in service MDBTD performances

# Failures are defined as malfunclions causing Hevenue Service delays of 4
minutes or more

# TARGET MDRBTD on Ottawa LHT = 50,000 km
# TARGET MDBTD on istanbul = 130,000 km
# ACHIEVED MDBTD after 14 month = 575,000 km
Indicator AB : Major Impact Service —e—Ind. AB : I kinf mensuel
50 «~--Inc. AB : | kinf 3 sliciding month
.40 oo 11| AB : Monthly Target

ALS0058776

2012-07-17
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During the development phase of this Tram-train

« CITADIS DUALIS », ALSTOM Transport has been a
serious and solid partner in integrating this new
rolling-stackin its environment and in putting in
evidence the communication between the Region and
its citizens. | wanted through this letter to thank
ALSTOM in the name of the Pays de Loire Region.

rons e

Customer Satisfaction

Sesvnsition

ALS0058776
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CITADIS for the City of Ottawa: Best in Class

ALS0058776
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CITADIS for the City of Ottawa: Operating Scenarios

Approx. 48m H

L3} e " C We2

&  Motorized axle
@  Un-motorized axle

Opening Year o 195 0
Scénaric;? . 11360 . 154 . .16 . 32 ;
Seemgol . B0 5 L o . o0
Scenario 3 24,000 97 30 50

* Based on two vehicle consist
2 Does not take into account spare vehicles for maintenance

CITADIS for the City of Ottawa: Design & Styling

ALS0058776
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0

CITADIS for the City of Ottawa:

T+ 1.5 months

T+ 3 months
T+ 4 months

Toe 8 pnonths

# Ot
PAEEINNG

A0

PCE

o kW

®

TH« 10 ronths ) ¢ Siveifer foaicetin

Design & Styling

Design, step-by-siep

Round-the-clock dialogue
A commiited team

A proven methodology
Feasibility

Design Manual

—Rp

CITADIS for the City of Cltawa: Design & Styling example: Istanbul

# Thems: Tulip
B Alstom in-house design
# Customear corporate identity for rolling stock

ALS0058776
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CITADIS for the City of Ottawa: Design & Stvling example: Dubai

# Theme: Diamond
B Alstom in-house design

CITADIS for the City of Cltawa: Design & Styling example: Reims

# Thems: champagnse glass
B Customsr Art direction: Ruedi Baur
# in collaboration civil work architecis

ALS0058776

2012-07-17
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Accurate model of the futurs vehicle © front-end cab design -
colors and rimmings insids

B Mock-up can be done for a single element, such as the seals

® Esssontial tool for communicating the project to a host
community

AlkOut 2imin05sec 20mindlsec

5% Coasting 22 min 05 sec 21 min 44 sec

*:including dwell time

NOTE: Proposed vehicle achieves total trip time requirement with a maximum service
acceleration of 1,19m/s? and service braking of 1,18m/s2in AW2.

ALS0058776
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The proposed OLRT vehicle
#® The City of Ottawa LHT will be a evolution of SNCF Nantes Citadis to fulfil
OLRT ridership expectation

o

Cl'i'ADIS Ottawa - a\\\%\\\x |

o

CITADIS istanbul

The proposed OLRT vehicle:

B ALSTOM is expsrienced with modular product design including carshell

adjustment:
Y o LINY Regional train
@%m_ wg LINT 27

LINT 41 - OTTAWA O-Train

LINT 54

LINT 81

ALS0058776
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CITADIS for the City of Ottawa: Passenger Compartment

CITADIS for the City of Ottawa: Roof Layout

ey e ot HC2

@ Motorized axle
Unirm oforized Auxiliary Power
axie Supply

Traction Block

Battery Box HVAC Rheostat

Air Prouction Rheostat HVAC

HVAC Air Production

Rheostat Traction Block HSCB Box Traction Block

Pantograph

ALS0058776
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ALSTOM @ 70 years presence and more than 2000 employees in
Canada :

Wictona

R o
Ml o

Froduricuon
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Maore than 25% local content

PROETSUB DIVIGON TEME Hiems Total propasal price’ Partlocalized in CAD: - LoGal Content

%) {0 (% proposal price)
Labour 8% 85%
Sub- o and P 64% 20%
Projed management 6% 25%
Engineering 14% 5%
Manual 1% 0%
Spedal iools 1% 0%
Test equipment 2% 75%
Freights 1% 100%
Warranty 3% 100%
TOTAL 100% 27,8%
# Project core teamn based in Ctlawa
# Sirong Canadian supply base
# Final assembly done in a Canadian facility in Oltawa’s area
# Warranty and reliability growth phase ensured locally by Canadian engineers

and workers

Sourcing: Most of Alstom’s usual suppliers located in Canada

%%ﬁ@ﬁwﬁ@y

IRANEPORY

CEIT Groupe

A Sk ] §
AR %&%
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Manufacturing facility in Ontario: CITADIS modular product
allows local assembly

Assembly of prefabricated modules

Coupling & | |Water & Static| DY“*F‘E‘:;*BS'
Fnai g |1 Tost s

No welding and no painting at final assembly site

Assembly,
Fitting, Wirs to}-
Wire test

Manufacturing facility in the Ottawa area

B

Project core team based in Ottawa

&

Main assembly:
~~~~~ Ressarch in progress for 4,000 m? + additional area for warehouss
~~~~~~ Focus on Ottawa or Ontaric possibilities
~~~~~ Integrate optimized layout as per existing workshops
~~~~~~ Adaptation to be made upon avallable premises
# Stalic Test:
~~~~~ Research in progress for a 2,500 m? facility to perform:
¢ Watsrtighness tesis

«  Functional Static test
# Dynamic lests:
~~~~~~ We propose {o use a 1,200 m saction of the actual Ottawa track

ALS0058776
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Hiring plan and skills development

# To run the manufacturing premises, about 100 people will be needed:
------ 80% workers

- 20% management

B Most people will be hired from Onlario area and can be transferred i
rmaintenance activity on conclusion of manufacturing activities

® in addition, hiring plan will consider other workforces:
- Project management team
------ Local engineering team

More than 20 years of successful technology transfers

B 34 Korea - KTX (Korean High Spesd Train)

—  Fullransfer from France to Korean partners
# 500 China Colo Electric locomptives

----- Full transfer from France to Chinese partners
# Montreal Metro {Bogies)

~~~~~ Transfar from Alstom Le Creusot to Alstom Sorel Tracy
{Quebec)

# 70 Madrid LRV
------ Transfer from La Rochelle (France) to Barcelona(Spain}
# 37 Istanbul LRY
—  Transfer from Valenciennes (France) to Katowice {Poland)
B 20 Acela Express trains
------ Traction cubicle: Transfer from Tarbes (France) to Hornell
{USBA)
~~~~~ Trucks: Transfer from Le Crausot (France} to Bambpardier
{USA)

ALS0058776
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RT

e

¥ » O

®  Validate design and performance
B Validate industrial process and fools
B Prepare Documentation

14 % v

Preparation of Ontario plamt
@ Tools installation
® Training

B Assistance on first serial vehicles

HEAY AN

ALS0058776
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Freumaltic suspension to ensure load levelling and comiort

#  Leveling valve to ensure boarding level within 385mm +/-18mm between AWD and
AWSE according to ADA/ AQDA

#  Extensive experience on pneumatic load leveling on all type of Rolling Stocks
{subway, suburban, regional, high-speed train, elc.)

®W  Service proven solulions and subsystems in very cold environment {X40, X80,
Helsinki-St Petersburg high spesd tilting train)

international passenger comfort

standard compliance

B 50 2631 associated with UIC 513:
Measuremenis will be performed as per
UIC 518

# [S02631-1885: bvaluation of Reduced
Comiort Boundary for urban application

Train Access and Interior Design

#  Wheelchair area at each doorway according to
ADA/AODA requirements

# Handrails for standing passengers according to
ADA/AOCDA & TSI requiremnenis

ALS0058776

2012-07-17
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Signage and Priority Seating

# Doors supplied with audio and visual warning signals in order to alert passengers
when the doors are closing

#  Each vehicle containg priorily seals located close 1o acoess doors and identilied
by explicit signs

BB

HEAY AN
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Train Control Equipment integralion

® Alstom has extensive experience integraling train control systems from
different suppliers to meet customer specific requirement

# Alstom has already installed Thales CBTC systems on many past contracts
(LUL Jubilee line, Shanghal L&/L7, elc)

# Based on received informaltion and our positive past experiences with Thales,
we will be able to integrate the Thales CBTC system successfully on the
Ottawa LRT

RHEAY FRANG 7
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