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Barcelona Metro Network



Surface

Population

1,6 M. hab

101,4 Km2

BARCELONA ÀREA 

METROPOLITANA

Surface

Population

3,2 M. hab

636 Km2

Núm. de Municipalities

36

Barcelona Metro Network
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Barcelona Metro Network



Barcelona Metro Network



Network Growth
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TANGIBLE

RESULTS
SAFETY 

OPERATOR
SUSTAINABLE

SAFETY

3 Safety Values in FMB



SMS Main functions:

• RISK MANAGEMENT
• DRIVERS TRAINING/CERTIFICATION
• AUDITS / INSPECTIONS
• SAFETY EVENTS RESEARCH
• COMMUNICATION / DISSEMINATION

CORPORATIVE SAFETY CULTURE

2008: Creation of the Safety Management System



Operations – Conventional Lines

Projects

Human Resources Dep.

Maintenance – Rolling Stock

Operations – Automated Lines

Mantenance - infraestructure

Technical Area

Functional Areas

OCC

Involvement of the Organization in Railway Safety:

Rail 

Safety



Circulation Safety

Projects

Manintenance

Bottom-up approach: Construction of the system maintaining good practices 
already implemented in the organization.

Top-down approach: Define the system from a security policy with the support 
of the management of the company.

Directive UE

2004/49/EC
RD 810/2007

Recomendations

ERA
LLC 4/2006

Safety Management

System

Safety Management System



Safety Management System



Documentation Architecture



Tolerable Hazard Rate - THR:
Rate of failure that ensures that the resulting risk

meets the objectives of the individual risks.

Safety Integrity Level SIL:
One of the various discrete levels

Defined to specify the requirements
Integrity of the

Functions that are assigned to the
Systems related to security

Fail-Safe:
Property of a device to pass to a security state in case of failure of this device

Measurable system



RISK LEVELS

Frecuente No deseable Intolerable Intolerable Intolerable

Probable Tolerable No deseable Intolerable Intolerable

Ocasional Tolerable No deseable No deseable Intolerable

Remoto Menospreciab

le

Tolerable No deseable No deseable

Improbable Menospreciab

le

Menospreciabl

e

Tolerable Tolerable

Increíble Menospreciab

le

Menospreciabl

e

Menospreciab

le

Menospreciab

le

Insignifican

te

Marginal Crítico Catastrófico

NIVELES DE GRAVEDAD DE LOS PELIGROS

ALARP (UK)

As Low As Reasonably Practicable
GAMAB/GAME (FRANCIA)

Globalement Au Moins Aussi Bon

RISK ACCEPTANCE CRITERIA

Risk Levels



Methodological research

OBJECTIVE:
Establish deterministic 
conclusions for the aid of 
decision-making and the 
improvement of Integral 
Safety.

HOW?
Identifying LATENT Causes



Methodological research

METHODOLOGICAL RESEARCH: WHAT HAS WORKED



Methodological research

METHODOLOGICAL RESEARCH: WHAT HASN’T WORKED



DECISION MAKING: WHAT? And its PRIORITY

Methodological research



Safety Assessments and Technical Reports



Year Núm.

Overruns

2009 177

2010 112

2011 93

2012 89

2013 75

2014 49

2015 48

2016 52 0
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2009 2010 2011 2012 2013 2014 2015 2016

-70% Overruns decrease in 7 years

BENEFITS: Global Safety increase
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BENEFITS: Increased transparency



BENEFITS: Improved management

• Improvement of management and analysis processes (efficiency +

effectiveness in the use of resources)

• Clear framework of responsibilities

• Improvement of relationship with Public Entities and Certification

Entities: DGTT, IFERCAT, ...

• Evolution in the safety culture of the organization as a whole

(evidences, limits of operation, common criteria, etc.

• Strengthening the external projection (national and international)



Improvement of company image



2012 11

2013 7

4
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Boixeres Señal 47
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Out of:    7.250 yearly circulations

Some basic examples:



Some basic examples:



Some basic examples:

This Manual improves and standardizes the 
communication of staff related to Operation.

It establishes an unequivocal communication 
between people andas a consequence 
progress is made in the safety of the 
circulation.

In addition to improving the quality of the 
service and optimizing communication 
resources.



Line 9 Experience
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Funcionalidades Túnel TUN Funcionalidades Energía AMT ENE (AMT)

Funcionalidades Via VIA Funcionalidades Catenaria CAT

Funcionalidades Estaciones EST Funcionalidades Red de Tierras XTE

Funcionalidades PCC/PCE PCC Funcionalidades Cierre Puertas Andén TPA

Funcionalidades Red TETRA COM (RAD) Funcionalidades Ventilación VEN

Funcionalidades Videovigilancia COM (VID) Funcionalidades PCI PCI

Funcionalidades Telefonia COM (TEL) Funcionalidades Puertas Sectorización de Túnel PST

Funcionalidades Interfonia COM (INT) Funcionalidades Transporte Vertical TRV

Funcionalidades Megafonia COM (MEG) Funcionalidades Control de Accesos CAC

Funcionalidades Información al pasajero COM (INF) Funcionalidades Alumbrado ILL

Funcionalidades Gest. y Admón del Mant. COM (GES) Funcionalidades Talleres/Cocheras TCM

Funcionalidades Red de Transmisión de datos COM (XTD) Funcionalidades Pozos de Ventilación PVT

Funcionalidades  Red de Voz COM (XTV) Funcionalidades Energía TRA ENE (TRA)

Funcionalidades Cronometría COM (CRO) Funcionalidades Energía ETB ENE (EBT)

Funcionalidades Red Inalàmbrica WIR Funcionalidades Red RESCAT COM (RES)

Funcionalidades Material Móvil MTR Funcionalidades Red Nivel Físico COM (XNF)

Funcionalidades ATC ATC Funcionalidades Climatización CLI

Funcionalidades Validación y Venta PTG Funcionalidades Pozos de Agotamiento PES

PCLIF PCLIF

SUBSISTEMAS L9 SUBSISTEMAS L9

37 Subsystems



Safety Case Operation and Maintenance



Regulatory Approval and Certification



Metro Panamá L1: Safety Assessment
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Metro Panamá L2: Safety Assessment
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Metro Granada



Funicular Barcelona: Safety Audit



Tramvia Blau: Safety Accident Report


