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ϵ12,100
millones

en Pedidos

ϵ8,100
millones
en Ventas

7.1%
Margen operativo 
(ajustado al margen

EBIT)

Presente en

60+
Países

36,300
Empleados



Una cartera completa de soluciones de movilidad
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METRO Y TRANVIAS

TRENES GRANDES LINEAS

LOCOMOTORAS

COMPONENTES

SEÑALIZACIÓN

SERVICIOS 
PERSONALIZADOS

SISTEMAS URBANOS 
INTEGRADOS

INFRAESTRUCTURA



Å105 sedes en más de 60 países

Å6 regiones cercanas a nuestros 
clientes, a cargo de la ejecución

ÅNuevos centros regionales en EE. 
UU., India, Brasil y Sudáfrica

ÅAlstom se ubica en el top 3 el 
mercado de todas las regiones
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Brindamosunarespuestalocal
a las necesidadesde nuestros
clientes

Una huella multirregional única



INNOVACIÓN
en soluciones para 
una  movilidad más 

inteligente 
y más verde

EFICIENCIA, 
impulsada por 
la digitalización

CRECIMIENTO
Ofreciendo mayor 
valor a nuestros 

clientes

Impulsada por el equipo One Alstom, Ágil, Inclusivo y Responsable

AiMςAlstomin Motion: nuestro plan estratégico 2019 - 2023

Ser el líder mundial en innovación para una movilidad sostenible e inteligente.



1er CBTC para metro pesado (NEL de Singapur)

1er CBTC sobre LTE (China, Wuhan L6)

1era actualización a CBTC (China, Pekín L2)

1er despliegue de ERTMS L2 para muy alta velocidad

300 km/h ïsin respaldo del Sistema convencional (Italia)

1er despliegue de ERTMS L2 para línea de alta densidad

2 minutes de avance ï270 trenes/día (Suiza)

1er despliegue de ERTMS L2 para servicio transfronterizo

(Suiza/Austria)

1er despliegue de  línea de base 3 de ERTMS L2

incl. Lanzamiento de mantenimiento (Alemania)

1era Operación Automática de Trenes Interurbanos 

(con Casco, China)

LÍNEAS FERROVIARIAS URBANO

Alstomlidera la innovación ς15 años de experiencia

2003

2005

2006

2009

2017

2016

2008

1era renovación de GoA4 a GoA4 con el tren CBTC 

céntrico (Francia, Lille)
2021



Urbalis representa 

más del 25% de los 

km con radio CBTC 

en el mundo.

20 líneas han sido o 

serán modernizadas 

con URBALIS

URBALIS - 127 líneas de metro ï80 en operación

URBALIS Fluenceradio CBTCDTO, UTO-ready, UTO
1. Lille L1     Renovation from UTO to UTO         for              2020

URBALIS 400  radio CBTC- ATO,  DTO,  UTO-ready,  UTOURBALIS 400   All GOA
1. Pekín L2RenovaciónATO 2008
2. Beijing Airport ExpressDTO 2008
3. Shanghai L10DTO 04/2010
4. Shenzhen L2 ATO 12/2010
5. Beijing Fang ShanATO 12/2010
6. Shenzhen L5 ATO 06/2011
7. Milán L1 RenovaciónATO 10/2011
8. México L12ATO 10/2012
10. Pekin L6 & L9  ATO 12/2012
11. Shanghai L13ATO 12/2012
12. Wuhan L2ATO 12/2012
14. Kunming L1 & L2 ATO 05/2013
15. Wuhan L4ATO 12/2013
17. Shanghai L12 & L16 ATO 12/2013
18. Guangzhou L6  ATO 12/2013
19. Panamá L1 ATO 04/2014
20. Wuxi L1 ATO 05/2014
21. NingboL1 ATO 05/2014
23. MálagaL1 & L2 ATO 07/2014
24. Dubái Al-Safoo Tram 10/2014
25. Nanjing Ningtian ATO 12/2014
26. Wuxi L2 ATO 12/2014
27. NingboL2 ATO 09/2015
28. PekínL1 RenovaciónATO 12/2015
29. ChengduL4ATO 12/2015
30. Sao Paulo L2 RenovaciónDTO 03/2016
31. Santiago L1 RenovaciónDTO 05/2016
32. Shenzhen L11 ATO 06/2016
33. Hong Kong SIL(E) UTO 11/2016
34. Wuhan L6 ATO con radio LTE 12/2016
35. Suzhou L4 ATO 12/2016
36. Nanning L1 ATO 12/2016

37. Zhengzhou L2ATO 12/2016
38. Kochi L1 ATO LƴŘƛŀΩǎ мst CBTC line 06/2017
39. Lucknow L1 ATOLƴŘƛŀΩǎ нnd CBTC 09/2017
40. Changchun L1 ATO 06/2017
42. Kunming L3 & L6ATO 08/2017
43. Toronto YUS  RenovationATO 11/2017
44. Chengdu L7 ATO 12/2017
45. Xiamen L1 ATO 12/2017
46. Guangzhou L13 ATO 12/2017
47. Zhengzhou L9 ATO 12/2017
48. Wuhan L8 ATO con radio LTE 12/2017
49. Nanning L2 ATO 12/2017
50. Wuhan L21 ATO con radio LTE 03/2018
51. Qingdao R1 ATO 04/2018
52. Amsterdam NZL ATO 07/2018
53. Changchun L2ATO con radio LTE 08/2018
54. Shenyang L9 ATO con radio LTE 10/2018
55. Lanzhou L1 ATO 12/2018
56. Xian L4 ATO con radio LTE 12/2018
57. Nanning L3 ATO con radio LTE 12/2018
58. Panamá L2 ATO 04/2019
59. Sydney North West Rail Link  UTO 05/2019
60. Zhengzhou L5 ATO con radio LTE 05/2019
61. México, Guadalajara L3  ATO 2020
62. Lahore Orange Line ATO 2020
63. Sao Paulo L1 RenovaciónDTO 2020
64. Taichung Green line UTO 2020
68. Amsterdam (4 lines) RenovaciónATO 2020
69. Xiamen L2 ATO 2020
72. Riyadh (3 lines) UTO 2020
73. Suzhou L3 ATO 2020
74. Bucharest L5 ATO 2020

75. Singapur TELUTO 2020
76. Jinan R3 ATO con radio LTE 2020
77. Qingdao L1 ATO con radio LTE 2020
79. Lyon Lines B & D RenovaciónUTO 2020 & 2023
80. Sao Paulo L3 RenovaciónDTO 2020
81. Shanghai L15 UTOcon radio LTE 2020
82. Shanghai L18 UTO con radio LTE 2020 
83. Shenzhen L6 ATO 2020
84. Chengdu L9 ATO 2020
85. Chengdu L17 ATO con radio LTE 2020
86. Chengdu L18 ATO con radio LTE 2020
90. Qatar Lusail (4 lines) ATO                  2020
91. Hanoi L3 ATO 2021
92. Tel Aviv Red Line ATO 2021
93. Montreal REM UTO 2021
94. Zhengzhou L4 ATO 2021
96. Bombay L3 & L7 UTO 2021 
97. Xuzhou L3 ATO 2021
99. Pune Metro L1 & L2 ATO 2021
100.Bombay L 2 A & B 2021
101.Kunming L5 ATO 2021
102.Sídney City & Southwest UTO 2024
103.Taipei L7 Wanda UTO 2025
105.Marseille M1 & M2 RenovaciónUTO 2025

URBALIS  300  radio  CBTC  - GoA4

1. Singapur NEL en operación 2003 
2. Lausana  m2 en operación 2008
3. Círculo de Singapuren operación 2009 & 2012

URBALIS Fluenceradio CBTC   Todos GOA

1. Lille L1     Renovación de GOA4 a GOA4 2021
2. ShanghaiL3&4 Renovación del demostrador2020

URBALIS OCTYS  radio CBTC   GoA2
2. París Línea 5 & 9    Renovación a CBTC      en operación 2011 & 2013

4. París Línea 6 & 11   Renovación a CBTC para 2020

URBALIS 200   Distance-to-go  GoA2

2. Delhi L1 & L2 en operación 2004 & 2006
4. ShanghaiL3 & L4 en operación 2004 & 2006
5. DaeguL2 en operación 2005
6. Santiago L4 & L4-A en operación 2005 & 2006
8. IncheonExpress/ Madrid ML1 en operación 2007
9. Seúl L9 en operación 2009
11. Bangalore L1 Ph1 & L2 Ph1 en operación 2011 & 2014
12. Cairo L3 en operación 2012
13. Jaipur L1 en operación 2015
14. Bangalore L2 PurplePh2 en operación 2016



Alstom: la experiencia para renovaciones

Mas de 10 años de experiencia acumulada con 

proyectos de renovación CBTC

Å 9 ciudades han escogido a Alstom para renovar sus sistemas

Å 20 líneas han sido o serán renovadas con URBALIS

Å 8 líneas renovadas en servicio comercial con URBALIS



Renovación ςCaso de Estudio ςSantiago L1 (Chile)

Á Renovación total con cero interrupciones de una línea transportando 1.4 
millones de pasajeros por día

Á Urbalis, la mejor elección para renovar líneas de metro de 20 km con flota que 
abarca 3 tipos de trenes

Á Incrementa capacidad en 40% y ahorra energía en hasta 30%

Á Mejora el intervalo de 100  a 70 segundos

Cliente: Metro SA
Tipo: Renovación æUTO* listo
Longitud de Línea: 20 km túnel
No. de estaciones: 27 + 1 cochera
No. de trenes: 68 trenes æ135m

3 tipos de trenes
Servicio comercial:Mediados  de 2016 CBTC completo

ESTRATEGIA DE MIGRACIÓN: TRÁFICO MIXTO
ÅLos trenes están doblemente equipados
ÅPrimera fase con equipo anterior (ATC SACEM+RPS) + nuevo 

sistema  (ATS, IXL, ATC, DCS), con un tráfico mixto de trenes 
viejos con SACEM, nuevos trenes en RPS y trenes nuevos/viejos 
con CBTC (bloque fijo)
ÅSegunda fase en CBTC completo con bloque móvil

*UTO: UnattendedTrain Operation
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Presentación general de
BombardierTransportation

Rail Control Solutions



Socio tecnológicoferroviario para las ciudadesalrededordel mundo

Author | Organizational abbreviation | Date (Month DD, YYYY) | Rev. x.x | Confidentiality level

Nuestrotema

Más de 100,000
carros de tren en servicio sobre

~70,000 km de vía

Socio sobre 200
Ciudades en el mundo

Moviendo 500 millones

de pasajeros al día

61 sitios de ingeniería y 

producción en 27 paises
40,650 empleados

de 119
nacionalidades

pionero
en transporte usando su espíritu

emprendedor desde 1942



Performance

Author | Organizational abbreviation | Date (Month DD, YYYY) | Rev. x.x | Confidentiality level

Nuestrofactor de éxito

Entendimiento de la 

fiabilidad operacional

Innovador esfuerzo

tractivo

Entendimiento de 

disponibilidad de la flota

Bajo peso y baja carga

de ejes

Velocidad operacional

particular
Increamentar la 

capacidad de transporte

flexibilidad operacional

única

Reducción en consume 

de energía



Å(1) EBIT before special items

Å(2) For fiscal year ended December 31, 2018, revenues adjusted to IFRS 15

Å(3) The Rest of world region includes South America, Central America, Africa, the Middle East and the CIS.

Author | Organizational abbreviation | Date (Month DD, YYYY) | Rev. x.x | Confidentiality level

Nuestrasfinanzas

$774 million US EBIT (1)

$8,9 billion USrevenues (2)

Europe
62%

North 
America
20%

Asia-Pacific
13%

Rest of 
world (3)

5%

Revenue by geographic region

Fortaleciendoel desempeñoy crecimiento
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Transportation
Systems

ÁMonorail
systems

ÁAPM systems

ÁLight rail
systems 

ÁART systems

ÁMetro systems

ÁIntercity
systems

ÁTransit Security

Services

ÁFleet 
management

ÁOperations & 
maintenance

ÁMaterial 
solutions

ÁVehicle 
refurbishment

ÁComponent 
reengineering

Propulsion
& Controls

ÁTraction 
converters

ÁAuxiliary 
converters

ÁTraction drives

ÁControl and 
communication

Bogies

ÁPortfolio to match 
entire range of rail 
vehicles

ÁFull scope of 
service over the 
lifetime of a bogie

Rail Control 
Solutions

ÁIntegrated control 
systems

ÁAutomatic train 
protection and 
operation

ÁInterlocking 
systems

ÁWayside 
equipment

ÁServices

Rail Vehicles

ÁLight rail vehicles

ÁMetros

ÁCommuter trains 

ÁRegional trains

ÁIntercity trains

ÁHigh speed 
trains

ÁLocomotives

BombardierTransportation
Una completa gama de productos ferroviarios
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Rail Control Solutions
Solucionesy Productos

ÁCITYFLOmass transit 
(Transporte Urbano)

ÁINTERFLOmainline   (Largo / 
Medio Recorrido)

ÁLiderando el camino en CBTC y 
ERTMS

Portafolio
ÁSistemas de control integrados

ÁEnclavamientos electrónicos

ÁSistemas de Protección Automática de 
trenes (ATP) y Sistemas de Operación de 
trenes (ATO)

ÁSistemas de señalización vía radio 

ÁEquipamientos de vía y embarcado
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Rail Control Solutions
Sistemas y Productos

EBI*Screen 
Puesto de Control Central

EBI*Cab 
Equipamiento ATC de abordo

EBI*Link 
Equipamiento de vía ATC 

INTERFLO*
Largo Recorrido

CITYFLO*
Transporte Urbano

EBI*Lock 
Enclavamiento Electrónico

ERTMS ETCS
Niveles 1 & 2

EBI*Com 
RBC

EBI*Track 
Detección de Tren

EBI*Switch 
Accionamientos de Agujas

EBI*Light 
Señales

EBI*Star 
Comunicación por Satélite

EBI*Gate 
Pasos a Nivel
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RailControl Solutions
Principales referencias

CITYFLO 650 CBTC

Heathrrow, Reino Unido

TaipeiNeihuLine, Taiwan

SEPTA, Estados Unidos

SeaTAC, Estados Unidos

Dallas FW, Estados Unidos

S. Francisco, Estados Unidos

Yong-In, Corea

Metro Madrid L1 y L6, España

Monotrilhio MSP L2, Brasil

London SSR, Reino Unido

Metro São Paulo L5, Brasil

CITYFLO 350 ATP-DTG

Metro Bilbao, España

Metro Barcelona, España

Glasgow, Reino Unido

Metro Pusan, Corea

Bucarest, Rumanía

Kuala Lumpur, Malasia

Metro Teherán, Irán

Metro Sevilla, España

Metro Salvador, Brasil

Metro Lima L1, Perú
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CITYFLO650 CBTC Arquitecturadel Sistema

Señales Switches Circuitos de vía

CBTC+  Legacy ATP

CTC existente

Enclavamientos Existentes

Red de Datos

Región 
CBTC

Radio

Workstations del 
Operador

Workstation de 
Mantenimiento

Centro de Control EBIScreen

Nuevo Enclavamiento

Balizas de Relocalización

Cable Radiante



Experienciaglobal enCBTC

Å APM + UTO CBTC Metro + UTO CBTCMonorail + UTO CBTC





About Hitachi

Hitachi Ltd. Currentlyhas 33,500 employeesworkingin 
multidisciplinaryprojectsworldwide.

Over350 kmsof CTBC equipedlinesthroughout the world in 
countrieslikeFrance, China, India and Turkey. RecentlyBART 

awardedHitachi for a $798 million USD contract for
updatingtheir train control.

More tan 250 km of DriverlessUnattendedMetro 
basedin CBTC in Copenhagen, Brescia, Rome, 
Taipei, Milan, Riyadhand Lima amongothers.

Hitachi has developeddifferent solutions, amongthem you
can find OTP, ATC, TCCS alongwith CBTC.



About Lumietri

More than 40 yearsof experiencein the Mexican railroadmarket

Recognizedfor implementingstate-of-the-art technologies 
with all railroadoperatorsin Mexico

Over 10 yearsof representingHitachi STS (former Ansaldo STS) 
with important capabilitiesin local field service 

Constantlyinnovatingour product and service 
offer based in industry standards.

Qualifiedengineersallowus to givefull service to our
customersin the different signaling Projects



AboutBurns Engineering, Inc.

Full-Service Transit Engineering Consultant

Train Control

Signals

Traction Power and Electrification

Facilities

Communications and IT Infrastructure



Train Control Expertise

Ferro Valle, CiudaddeMéxico

New York MTA, New York City

AMTRAK, United States of America

Massachusetts Bay Transportation Authority, Boston

Washington Area Metropolitan Transit Authority, Washington, DC

SEPTA, Philadelphia

Terminal Rail Road Association, St. Louis 

Alaska Railroad, Alaska



Innovations

In house lab to test systems

Advanced technologies in digital rail circuitry for: train 
detection, broken rail detection, train control 

PTC integration with other systems and agencies

Smart stations and facilities

Vehicle charging and electrification



Train Control

Interlocking Systems design, testing and troubleshooting

Relay systems design

Interlocking hardware design

Vital Interlocking software application logic design

Non-Vital Interlocking software application Logic design

Highway Grade Crossing Design, testing and troubleshooting

A.C., D.C., Electronic & AFO Track Circuits ςdesign, testing and trouble shooting





Siemens Mobility

We are the most diversified and vertically 
integrated mobility company

Rail Infra-
structure
Products and solutions 

for Rail Automation and

Electrification

Intelligent 
Traffic 
Systems  
Solutions for Intelligent 

Traffic Management

Rolling 
Stock
Short-distance, regional 

and long-distance rolling 

stock, product and 

system solutions 

for passenger and freight 

transport

Customer
Services
Services for Rolling 

Stock and Rail Infra-

structure, throughout 

the entire lifecycle

Turnkey 
Projects
Complete turnkey rail 

solutions integrating the 

entire portfolio and 

beyond

Intermodal
Solutions
Apps and backend

systems for passenger 

information, booking, 

payment and 

management of data, 

infra-structure and fleets 



Siemens Mobility

CBTC Worldwide References

TrainguardMT® projects:

Å1.847 track km

Å1.233 stations

Å2.498 trains equipped



Siemens Mobility

CCR ViaQuatro- São Paulo Metro Line 4

In São Paulo, Siemens Mobility equipped {ƻǳǘƘ !ƳŜǊƛŎŀΩǎ ŦƛǊǎǘ Ŧǳƭƭȅ 
automatic, driverless metro (UTO, GoA4)with state-of-the-art control and 
communication systems.

Project scope

ωω TrainguardCBTC train control system
ωω TrackguardSicasECC electronic interlocking system
ωω ControlguideVicosCBTC operations control system
ωω ControlguideVicosS&D service and diagnostic system
ωω Point machines with end position detector, signals and track circuits
ωω Line length: 12.8 km, 11 stations
ωω Headway: 75 sec (800,000 passengers daily ςcurrently)
ωω 29 trains equipped.

Commissioning date

Phase 1: 2011  - Phase 2: 2018 (4 stations) 2019 (1 station)



Siemens Mobility

CCR Metro Bahia, Salvador Metro Lines 1 & 2

In Salvador, Siemens Mobolity equipped Lines 1 and 2 with the Trainguard
MT train control system which is a high performance CBTC control and 
communication systems (GoA2).

Project scope

ωω TrainguardCBTC train control system
ωω TrackguardSicasECC electronic interlocking system
ωω ControlguideVicosCBTC operations control system
ωω ControlguideVicosS&D service and diagnostic system
ωω Point machines with end position detector, signals and Axle Counters
ωω Line length: L1: 11,3km / 8 stations & L2: 20,2Km / 12 stations
ωω Headway: 90 sec (400,000 passengers daily ςcurrently)
ωω 40 Trains equipped

Commissioning date

Ph.1 (L1 w/ IXL): 2015 (brownfield, uninstall former Signaling)
Ph. 2 to 6: CBTC ς2016/17 ςRecord CBTC implementation deadline: 24 months



Siemens Mobility

Follow us on

Twitter

@SiemensMobility

LinkedIn

@SiemensMobility

Facebook

@SiemensMobility

Instagram

@Siemens_Mobility





Global Overview



ThalesõsMission



An Extensive Portfolio in Transport



Urban Rail Signalling at Thales



A Game Changer in 1985



SelTracÊ Worldwide References





WhatisCBTC?

Communication Based Train Control

A railway train controlsafety system that 
makes use of telecommunications 
between thetrain and track equipment 
for traffic management and infrastructure 
control. 

By means of the CBTC systems, high 
resolution train position is known more 
accurately than with traditional signaling 
systems.



What CBTC Can Do

A CBTC Control System can improve a transit 
ŀƎŜƴŎȅΩǎΥ

Capacityςby optimizing train assets to 
provide maximum vehicle availability 

Operationsςadvance train schedules, 
improve passenger experience, maximize 
operational flexibility,  report system 
alarms

MaintenanceςAccurate location 
detection of equipped maintenance 
vehicles.



What CBTC Can Do

A CBTC Control System can improve a 
ǘǊŀƴǎƛǘ ŀƎŜƴŎȅΩǎΥ

Community Goodwill ςbrand as a 
quality agency that cares about 
customers and stakeholders

Safety - proven reduction in incidents 
and unsafe episodes

Revenueςincreased ridership because 
of decreased overall time to destination, 
leading to increased customer 
satisfaction.



What CBTC Can Do

A CBTC Control System can provide:

Automation ςvarious levels of 
automation as required for specific 
system operations.

Reduction - proven reduction in travel 
times between destinations.

Passenger Informationςability to 
precisely forecast arrival times

Coordinationςability to coordinate 
multiple train movements for junction 
management.



CBTC ςOperational Advantages



CBTC 
Considerations

Projected Passenger Load ςpeople and 
frequency

Projected Car and Train assets ςnumber 
and capacity

Brownfield or Greenfield

Route Database ςroutes, tracks,, 
schedules, curves, grades, stations, etc. 



CBTC 
Considerations

Budget ςNYC Estimated Cost: 

$72M USD/km

Workforce Training

Legacy System Integration 

Long term maintenance ςIT system 
updates, software licensing and disruptive 
technology revisions.



CBTC Market Driver - Future

ωRail commuter usage continuing to rise

ωNew intercity rail systems look to P3 teaming opportunities

ωLarge untapped brownfield market

CBTC Market Driver- Current

ÅIncreasing number of rail commuters 

ÅIncreasing investment and expansion of metro rail lines

ÅLow number of CBTC equipped systems

Observations



Observations

Barriers To Entry - Current

ωHigh Cost of Implementation

ωLow number of engineering and manufacturing companies 
limits cost competitive  pricing

ωDisruptive/New Technology

Barriers To Entry - Future

ωCost will continue to diminish as proficiencies increase, 
however, few manufacturers (low competition) will maintain 
high cost. 

ωManufacturers are able to build hardware for insular corridors 
without the need for interoperability thus potentially opening 
the market to new competition.

ωNew technology  (UWB, connected trains?) threatens to make 
existing systems obsolete.



Observations

Solutions - Current

ωBlock signaling, ATP are still viable technologies

ωVirtual block and moving block gaining strong foothold.

Solutions - Future

ωMoving block becomes standard as wireless technology 
improves in reliability and responsiveness. 



Observations

Technology - Current

ωTrack circuit and axle counters

ωBalisecorrectional beacons

ωTraditional narrow band radio

ωZone controller authorizes train movement authority

Technology - Future

ωTrack based train localizing becomes obsolete.

ωBalisecorrectional beacons become obsolete as wireless GPS, 
GSM positioning improves

ωUltra Wide Band replaces existing radio as mobile 
communication medium.

ωTrain to train direct connectivity replaces zonal server 
technology





Train Control System Based on CBTC

Modern AutomaticTrain Control (CBTC, ETCS, PTC)
Grades of automation (driver and driverless)

Automatic train control (ATC) comprises two aspects:

Automatic Train Protection (ATP)Ą Vital function!
Å responsible for safety system, data transfer and emergency breaking.

Automatic Train Operation (ATO) ĄNon-Vital function!
Å enables train operation controlled by the onboard control unit (OBCU) 



Train Control System Based on CBTC

Automatic Train Control
How do we transmit data to the train?

Train control data can be transmitted to the train either:

ÅBidirectional data transmission using radio transmission

ÅMovement authority received from control unit (continuous 

communication)

ÅUnidirectional data transmission

ÅMovement authority received from balise



Train Control System Based on CBTC

Modern Automatic Train Control (CBTC, ETCS, PTC)
Grades of automation

PTC

Å Positive TrainControl.

Å System developed following 
American instructions to increase 
safety on Class I railroads.

Å Trainlocationvia GPS.

Å Satelliteor IP-basedradio.

ETCS

Å EuropeanTrainControl System.

Å Developed to solve the issue of 
interoperability and 
standardization on the different 
lines in different countries.

Å In 1st stage uses balisesto 
determine the position and to 
send information to the train. In a 
2nd stage, radio.

CBTC

Å Communication BasedTrain
Control.

Å The main objective: increase track 
capacity, reducing the headway 
between trains.

Å Scalableand achieve different 
levels of train control, automation 
and hence capacity gains.



Automatic Train Control

PTC ςStandalone solution (ATP)

!

ƷSpeed monitoring 

to prevent derailments

Ʒ Interface to brakes

ƷTrain integrity

ƷEstimation of fuel consumption

ƷPredefined optimal speed profiles 

to optimize energy consumption

Benefits (1)1 | Stand-alone solution

Control your trains ï

to improve operation

$$

On-board 

Speed 

Monitoring

All driving 

management is done 

by the driver and 

emergency braking is 

applied if ATP detects 

a violation of the 

permitted running 

characteristics.



Automatic Train Control

PTC ςOCC Integrated solution (ATP)

Ʒ Increase of safety through the

use of track warrants (movements 

authorities management)

ƷPossibility of establishing/removing

temporary speed restrictions

ƷTrain position and 

train data shown in OCC
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Additional benefits (1 + 2)2 | OCC Integrated solution

Centralize your control ï

to increase efficiency

Control 

System

All driving 

management is done 

by the OCC and 

emergency braking is 

applied if ATP detects 

a violation of the 

permitted running 

characteristics.



Automatic Train Control

PTC ςAutomated level (ATO/DTO and advanced energy management)

ƷDriverless train operation

ƷBalise-based location

(tunnels, confirm locationsé)

ƷAdvanced energy management

!

ƷAutomatic train operation 

Additional benefits (1 + 2 + 3)3 | Automated

Automate your business ï

to maximize your results

Automatic 

Train 

Operation

Driverless 

Train 

Operation

As the PTC is not 

100% standardized, 

there are 

proprietary variant 
systems.



Automatic Train Control

ETCS Level 1 (fixed block)

Å ATC receives information 
required on board via 
lineside balises.

Å Signals along the track.

Å Track vacancy detection 
(fixed block).

Å Optionally, inductive loops 
can anticipate information.



Automatic Train Control

ETCS Level 2 (fixed block and radio)

Å Data is transmitted by 
radio to the train.

Å There are no signals along 
the track - cab-signal

Å Track vacancy detection 
(fixed block).

Å Balisesrequired only for 
distance correction.



Automatic Train Control

ETCS Level 3 (radio and moving block)

Å Track vacancy detection 
components are no longer 
needed ςresulting in cost 
benefits.

Å There are no signals along 
the track - cab-signal.

Å Communication between 
trains and track - via radio.

Å Balises- necessary only for 
correction of distance.



Automatic Train Control

Modern CBTC signaling systems

ÁScalable according Grade of Automation and performance requirements.

ÁIt is designed as an overlay system.

ÁIt is possible to operate in parallel with the existing ATC.

ÁEnables mixed operation facilitating the transition phase.

ÁWayside equipment is reduced to a minimum.

ÁInstallation is simple and not disruptive.

ÁParticularly adaptable in migration / renewal of lines in service.



Automatic Train Control

Grades of automation (acc. IEC 62290-1)

Train runs automatically from station to station

Automatic stop and door opening

Train operated by a driver supported by ATO

STO ïSemi-

automated Train 

Operation

No train driver necessary

The train is driven and controlled fully automatically

Attendant for emergency situation only available

DTO ïDriverless 

Train Operation

Driver controls train manually 

Cab display indications

Continuous speed supervision

SCO ïSupervision 

and Control Train 

Operation

Manual operation
Driver controls train manually 

Signals along the track

No train driver or Attendant necessary

The train is driven and controlled fully automatically

UTO ïUnattentend

Train Operation

GoA 0

GoA 1

GoA 2

GoA 3

GoA 4

Setting 
train in 
motion

Stopping 
train

Door 
closure

Operation 
support in 

distur-
bance

Train 
driver

Train 
driver

Train 
driver

Train 
driver

Train 
driver

Train 
driver

Train 
driver

Train 
driver

Automatic Automatic Train 
driver

Train 
driver

Automatic Automatic
Train 

attendant

Train 
attendant

Automatic Automatic Automatic Automatic



Automatic Train Control

Station elements for DTO / UTO

Emergency Stop Button

Emergency Call Device

Emergency Exits Alongside Track

Fire/Smoke Detection

Safety Space

Voice Radio Communication

Fire Extinguisher

Platform Observation

Acoustic Information

Stretcher

Accident Help Set

Traction power circuit breaker

Emergency Lighting

Water Outlet for Fire Fighting

Additional Service Staff

Platform Track Observation

Platform Track Supervision

Intrusion Detection

Platform End Door Supervision

Platform Screen Doors

Platform Gap Supervision

Platform CCTV



Automatic Train Control

Train elements for DTO / UTO

Emergency Brake

Fire ExtinguisherAcoustic Information

Emergency Lighting

Door Supervision

Emergency Call Device Fire/Smoke Detector

Emergency Door Release

Obstacle Control

Derailment Control

Traction power circuit breaker

Platform Gap Filler

RST creep function

RST sleep / wake-up

RST self test (ready for revenue)

On-board CCTV


