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Bombardier Transportation (1 of 2)

Overview

BT-ALEADER IN
RAIL INDUSTRY

Bombardier Transportation
[Fiscal Year ended December 31,2014]

REVENUES EBIT before EBIT
special items Margin?)
$9.6Mrd. $486Mrd. 5.1%
CUSTOMERS PRESENCE ORDER
IN IN BACKLOG®
>60 41 $32.5Mrd.

countries countries?

EMPLOYEES%: 39,700
HEADQUARTERS
IN BERLIN, GERMANY

PoDdPE

EBIT margin before special items

Defined as countries with BT employees

As at December31,2014

Includinginactive and contractual employees
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Bombardier Transportation (2 of 2)
Range of Products and Services

~— ROLLING STOCK ————— , SYSTEMS & SIGNALLING -~ === SERVICES N
INTERCITY, HIGH
SPEED TRAINS, AND MASS TRANSIT MATERIAL
AND AIRPORT
VERY HIGH SPEED CVSTEMS SOLUTIONS
" TRAINS
COMMUTER AND ;‘;g_'}'EKE\S( (';"A'N'-'NE FLEET
REGIONAL TRAINS | OPERATIONS MANAGEMENT
ASSET LIFE
ELECTRIC AND m?\lSLILFéAgS'T‘ MANAGEMENT
DIESEL NDUSTRIAL COMPONENT RE-
LOCOMOTIVES SICNALLING ENGINEERING AND
OVERHAUL
J G 4
LIGHT RAIL
VEHICLES — ROLLING STOCK COMPONENTS
PROPULSION AND
. METROS CONTROLS BOGIES
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BT is an established player in Russia

Today
 SER for passenger coaches and locomotive \
— TSG WLAB coaches converter overhaul

— TSG spare parts supply
— TMH-Service EP10 locomotive
modernization

* RCS opportunities through Elteza JV
— 50% minus 1 share in “Elteza’,
a subsidiary of RZD
— Largest Russian producer of
electro-mechanical products

 LOC opportunities
— Product development of double
locomotive

/ Focus —\

« Grow existing
business with
signaling,
services and
locomotives

« Capture key LOC

projects with RZD

and private
operators

Monitor and

evaluate new

business
opportunities

— Factory setup support
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Digital technologies for the maintenance of rail vehicles

BACKGROUND

= More than 100,000 rail vehicles made by
Bombardierin operation worldwide

= Bombardier provides its customers with
comprehensive supportforthe maintenance
of their fleets:

o Material supply solutions

o Technical support, repairs and
modernizations

o Full maintenance solutions
= Bombardier provides full maintenance for

more than 5,000 vehicles worldwide with
contract periods of up to 30 years

»Seamless digitalization*

of maintenance processesis one of the

main levers Bombardieris using to achieve
bestperformance levels in fleet maintenance:

Safety

Fleetavailability

Maintenance costs

Energy and operating costs

o N N

Commercial risk
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Maintenance of rail vehicles is often relying on complex
IT structures

N\
FRACAS N
________ & Field BFMS - .
Onboard information Bombardier .
Tool (BT FIT) N
_______ Remote Fleet Management ;/
Diagnostic /

Automated System (BT ,,
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The ORBITAremote diagnostic systemoffers:

Control of technical vehicle parameters

Fault analysis on system level and prognosis of
maintenance relevant events

Vehicle localization and geographical mapping

Rule based decisionsupportfor operating and
maintenance items (incl. creation of work orders)

» Improved reliability and reduced
maintenance costs Implementation of an HMI-Display at the drivers
deskfor supportof experts during operation

» |Inuse for several fleetsin the UK as
well as the Swiss and French railways
(SBB and SNCF)
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... Which can be complemented by Bombardier‘s AVIS
vehicle inspection system

AVIS is a fully automatic wayside
inspection system made for:

= Measuring the condition of critical
components like:

o Brakes
o Pantographs
o  Wheelsets

and video-scanwhen the vehicle is
running through the AVIS station

» Improved Product Safety through higher frequency of
inspections and consistency of data collection

» Enhanced vehicle componentusage data and trend analysis:
leading to improved maintenance decisions

= Visual inspection of the vehicle via lasers
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The workshop can order materials via the internet easily and
fast directly from the vehicle manufacturer

Bombardier WebEDI Operator
- o /-.
SUF PLYO\N') w
Catalogue

Order/Confimation

Delivery

Invoice

= Simplified and accelerated material orders and deliveries

» Increased material availability
= Decreasedtransactional costs

Electronic processing of material orders

Seamless connection of ERP* systems
on both sides via a powerful and web-
based EDI** interface

Integration of IT solutions from leading
3 party suppliers

Short implementation period with
reduced risk due to experiences from
several customer projects

*ERP - Enterprise resource planning
**EDI - Electronic Data Interchange
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Optimal results can only be realized through ,seamless

digitalization“ of maintenance processes

Procurement &

——

Material orders
and deliveries

Logistic

Material demand

Spare parts supply

—-1
| || O, )

i

u

2

Workshop % e
Measured &— -

Operation planning condition Hotline
and ata support

work orders

Transmission

of onboard

diagnostic data

Diagnostic results ORBITA remote

Control Centre —_ diagnostic and
and action Support Center
recommendations
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Bombardier‘s future-proof integration of processes and
systems ensures best possible results

suppliers

\

ORBITA)

inance

Connectionand

integration of different V. G .

IT systems from Bombardier
. d marhg e Fleet Management

leading 3" party

Effective
,Cyber Security”
mechanism

Information feedback
loop between
workshop software
and diagnostic

Spare parts supply
Materlal orders

and deliveries

I system for

| "@_ ‘E“? = improved data

& Q A)zra‘;,"n%‘;:’:’m verification and

~ ot o analysis
- /

Flexibility and strong\
obsolescence
management
over 25-40 years
fleetlife cycle

/
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Maintenance of rail vehicles is often relying on complex
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MyBTfleet

HoBble TexHOMnoruum
yrnpaBrneHuUa napkom
NTOKOMOTUBOB OT
Bombardier B
Poccuu

AnekcaHgp LyTko
Cesartocnas [lpoxopoB
Anekcein MynmeseHko

02-05 ceHTa0ps 2015,
OKCIO 2015, LLepbuHka
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MyB Tfleet — HoBble TexHONOrMKM ynpaBneHUsa napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com

KpaTkas nctopusi pasButusi 1 COBEPLLEHCTBOBAHUS

MITRAC® Remote — TEXHOJIOTA, BMEPBbIE MPUMEHEHHAsA AJ1A JIOKOMOTMBOB
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http://www.railcolor.net/index.php?nav=1410115&lang=1
http://www.railcolor.net/index.php?nav=1409131&lang=1&id=80367&action=portrait
http://www.railcolor.net/index.php?nav=1405186&lang=1
http://www.railcolor.net/index.php?nav=1405202&lang=1&id=61196&action=portrait
http://www.railcolor.net/index.php?nav=1405134&lang=1
http://www.railcolor.net/index.php?nav=1405134&lang=1
http://www.railcolor.net/index.php?nav=1405322&lang=1&id=27616&action=portrait
http://www.railcolor.net/index.php?nav=1410114&lang=1&id=84362&action=portrait
http://www.railcolor.net/index.php?nav=1407179&lang=1
http://www.railcolor.net/index.php?nav=1410105&lang=1&id=79663&action=portrait
http://www.railcolor.net/index.php?nav=1410929&lang=1
http://www.railcolor.net/index.php?nav=1405791&lang=1&id=65136&action=portrait
http://www.railcolor.net/index.php?nav=1406769&lang=1&id=71008&action=portrait
http://www.railcolor.net/index.php?nav=1409699&lang=1&id=83697&action=portrait
http://www.railcolor.net/index.php?nav=1407869&lang=1&id=73274&action=portrait
http://www.railcolor.net/index.php?nav=1407869&lang=1&id=73274&action=portrait

MyB Tfleet — HoBble TexHONOrMKM ynpaBneHUsa Napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com

Pesynbtatom coBeplueHcTBoBaHMA cuctembl ReFIS ctanu cucrtems,
NPpUMEHsIEMble B HACTosILLiee BpeMsl KomnaHuen B ans yoanéHHoro

[oCTyna K MHpopmaLmmn napka TOKOMOTMBOB AJ1si CEPBUCHOTO

obcnyxnBaHus.
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com
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MyB Tfleet — HoBble TexHONOrMKM ynpaBneHUsa Napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com

Kak nogkntountbca?

[ns noaknoyYeHus K cepBepy I\/IyBTeret HeobxoauM nepcoHarnbHbIN
KOMMbOTEP, MNNAHLET U MOBUNbHbIN TenedoH

Heobxoonma Toyka goctyna B Internet
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com

Bawa veb-6a3a napka nokomotuBoB. [lpnmep — UTtanus
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com

MyBTfleet | oo wei>ters Mas e okon
vl

3 Localizza

U1 indivess la postzone del rotabile via GPS

Prenota / Pianifica
’ Programmazionn deil manulonzomn

' Contatta OTtobpaxaeT dusnyeckoe MecTornosioxXeHue

[RT— BaLLEro fIOKOMOTUBA M AN BO3MOXXHOCTU
MIaHUPOBAHUSA MEPOMNPUATUN MO TEXHUYECKOMY
obcny>xnBaHuo
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MyB Tfleet — HoBble TexHONoOruM ynpasneHnsa napkom

nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com

MyBTHeat | o wet-taymt Seen e ook
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OPERATORE |

Localizza

y k Indivicus s pestrione del ratatile vis GPS

) | Prenota/ Pianifica

OTtcnexvBaeT Bce Balum 3anpocbl AN Hallen
OEeATENbHOCTM M CEPBUCHBIX YCNYT B HACTOSALLMN
MOMEHT W/UNK MnraHupyeMble.
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com

BOMBARDIER MyBTHESt | fou wwt-tod S t bokor
.

-

[mv ey |—u-n‘

Rapporto d'Intervento

7 Dettagh dalle Manutenzion| effeituate

Archivio OTtobpaxaeT nogpobHbIN OTHET O BbIMNOSHEHHbIX
A e 0b6CnyXXMBaHbAX N PeMOHTax Ballero
NOKOMOTMBA.
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com

BOMBARDIER MyBTHEOT | rour wt-tuom) See o tookon

O

\ Rapporto d’Intervento

: ) | Catalogo
Informanoni sulis Part of Rscambio

Archivio OTobpakaeT 1 NO3BOSSIET CKayaTb YEPTEXN,
Deseg s & Documentazions e oltse OOKYMEHTbI N BCE TEXHNYECKUNE
XapaKTepUCTUKN MOABWKHOIO CoCTaBa.
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
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BOMBARDIER MyBTHOT | Yoo wet-tm: Set e ok
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Diagnostica
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1 Campiona
W | Dot operatyi dsi Rotabil i Servisio

. Orbita MNpepocTaBnseT OOCTYN B peanbHOM BPEMEHU K
COCTOSIHMSA Ballero rokoMoTuBa.
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MyBTfleet — HoBble TexHONOrMu ynpaeneHna napkom
nokomotuBoB oT Bombardier www.mybtfleet.bombardier.com

BOMBARDIER MyBTrleet | You wistmon) See com ockon
i

!

Diagnostica

1 Sinio di salute tel rolabile in Tempo Raale

Campiona

B0O3MOXHOCTb NMOAKIOYEHUS JIOKOMOTUBOB K

LleHTpam no ynpaBneHuio napkom MoABVXKHOIO
cocTaBa

Appplicazione in sviluppo
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Video on Fleet
Management
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Workshop/Homework

the evolution of mobility
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Workshop/Homework on
Digital Technologies in the Railway Industry

« Formteams of 10 members each and nominate oneleader per
team

« Each team to work on the following 4 tasks
- written results to be handed in by 31st January 2016
(contactto follow)

« My second lecturein Q1/2016 will focus on reviewing and
reflecting on your presentations
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Task # 1: Find and explain 3 best practises/showcases for
digital technology success stories in the railway industry

Best Detailed Description

Practise #
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Task # 2: Possible Use of Digital Technologies
in Railway Industry/Fleet Maintenance

Possible Area of | Target/Reason of Use Expected Measurable | Remarks

Use Results
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Task # 3: Prepare a SWOT analysis of digital technology
use in the railway industry/fleet maintenance

Best Detailed Description

Practise #
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Task # 4: Digital technology in railway industry/fleet
maintenance - what is MIIT University already doing today?

Detailed Description of pastor currentprojects

%0 BOMBARDIER

the evolution of mobility

Author — Organisational Abbreviation — Date [Month DD, YYYY]—Rev. x.x

PRIVATE AND CONFIDENTIAL
© Bombardier Inc. or its subsidiaries. Allrights reserved.



‘panlasal s)ybu || “SaleIpIsqns Sy o "ou| Jaiprequiog @
IVIINIAIINOD ANV ILV AL
XX "N —[AAAA ‘Qd YIUON] areq — uoneiaalqqy feuonesiuefio — Joyiny

Thank you very much for your attention!
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