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Integrating TSI OPE (operations), Human & 
Organisational Factors and Safety 
Management Systems

How to do this in practice?

Karen Davies 
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Managing Structural and Functional 
TSIs Through the SMS

Operational arrangements must conform to the 
safety related requirements of TSIs 

(2018/762 req 5.1.2)
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Railway operation: TSI OPE

• The TSI OPE is the framework for operations

• It is an interface Regulation which is directly applicable to all RUs and IMs. 

• This means that the requirements must be applied when developing route and 
rule books and any other operating instructions. 

• These must not contradict the requirements in the TSI which are set at EU 
level to ensure interoperability. 

• The RU or IM may add additional route, risk and operational detail to the 
requirements based on information from their operational risk assessment, 
but these must not deviate from the TSI. 

• Compliance is assessed through the SMS. 
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What Is Railway Operations?

“Railway operations are the coordinated processes, rules, decisions 
and communications required to plan, prepare, check, execute, 
monitor and improve train movements and related operational 
activities, ensuring safe and coherent operation of the railway system 
under normal, degraded and emergency conditions”
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Risk assessment requirement 

EU Regulation 2018/762 - Articles 3.1.1.1
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• Risk identification
• Spotting the problem

• Risk analysis 
• Measuring the problem

• Understanding the risk and identifying the hazards and what could go 
wrong 

• Risk evaluation
• Judging the problem

• What is acceptable or not acceptable and how could it be controlled

• Risk control 
• Doing something about the problem

• Removing, reducing or managing the risk (hierarchy of controls)

Risk Assessment process



7 Railway operation: SMS HOF references

EU Regulation 2018/762 - Articles 5.1.4, 5.1.5 and 5.1.6

Responsibility

Communication

Competence
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The need for Operational Rules

• Safety and Risk – Controls operational hazards and 
reduces risk.

• Interoperability – Enables safe operation across 
networks, organisations and countries.

• Consistency – Promotes standardised operational 
practice.

• Compliance – Ensures conformity with regulatory 
requirements.

RU Rule 
book

IM Rule 
book



9 From Risk Assessment to Operational Rules

• Risk Assessment – Operational rules should be based on identified 
hazards and the control measures needed to manage operational risks.

• Human Performance – information from the RA should reflect how 
work is actually performed and take account of human capabilities and 
limitations.

• Practical Application – HOF helps ensure rules are clear, usable and can 
be applied effectively under operational pressures.

• Error Prevention – Well-designed rules reduce the likelihood of human 
error and support safe decision-making.
• Operational rules also cover communication 

• Continuous Improvement – Rules should be reviewed following 
operational experience, incidents, changes and feedback from staff.

• Rules should become dynamic safety controls within the SMS
• Continuous cycle: identify → assess → implement → monitor → improve
• Outdated rules are a risk themselves
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Operational risk assessment
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Sidney Dekker, risk and people on the field

Eliminate

Substitute

Engineer 
control

Administrative 
Controls

PPE

Most effective

Least effective

Rely on 
organisation

Rely on 
humans

Rules

Hierarchy of Risk control

https://www.youtube.com/watch?v=pYlIEMNhqM4


12 Railway operations: responsibilities 



13 Railway operations: staff 
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What Is Operational Communication?

• Exchange of instructions, warnings, confirmations

• Includes both on board systems and radio and 
direct driver to signaller instructions

• Critical for safe train movement

• TSI OPE:
• Rule and route book
• Appendix C

User-centred 

design

To manage 
residual risks 
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Focus on Safety Information and 
Communication

To manage 
residual risks 

Relevant, complete 
and understandable

Valid

Accurate Consistent

Controlled

Communicated

Received

Understood

-repeating back
-monitoring 
activities
-questioning

-needs analysis
-user-centred
-risk-based

-update system
-document review

-consultation
-validation system

Shift communications 

-relevant information incl.
Risks and measures
-avoiding inaccuracies

-support & method
-information displays
-signalling

Instructions

-confirming reception
-Availability

-specific items in 
Monitoring

Change to procedures …Emergency

User-centred 

design

Normal Degraded
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Railway operations: competence

SMS Competence management system

Identify and anlalyse tasks (including HoF)

Select staff (including HoF)

Train and provide instructions (including HoF)

Check and maintain (including HoF)

Operational rules
Who is the instruction for and what should they do?



17 Railway operation: competence 

Driver competence – signal 
aspects/indication, route and 
operational rules knowledge 
including degraded and 
emergencies etc

RU 
Rule 
book

SMS 
process

Signaller competence – signalling 
systems/ATP/train movements, degraded 
operation and emergencies. IM and 
operating and interface rules

SMS 
process

IM Rule 
book
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Railway operations: safety and HOF
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Train operation lifecycle
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Train operation: four stages

1. Train planning before the train commencing operation which includes 
the route capability check, information from RINF and IM and ERATV, 
technical and local inspections. Any exceptional transport 
requirements

2. Preparing the train for operation which includes train composition, 
train preparation, tests and checks before departure and data entry.

3. Executing the operation which should cover all aspects of normal and 
degraded operation and emergency planning, evacuation and dealing 
with the actual situation. WHO AND WHAT?

4. Reporting any issues, defects or problems after operation, specifically 
learning lessons, investigating and ensuring that the problem does not 
occur again.

RU 
Rule 
book

SMS 
process

SMS 
process
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Train operation and HOF

RU
Rule 
book

SMS 
process

HOF

• Competence management 
• Task Design and Task Analysis
• Procedures and Documentation
• Human machine interface
• Communication and 

co/ordination
• Working environment
• Error management

• NTS (situational awareness/decision 
making/communication and team work)

• Workload and Stress management
• Emergency preparedness and response
• Management of degraded operations

• Competence who? – train driver, signaller, onboard staff, train preparer etc
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Railway operations: normal, degraded 
and emergency

Normal conditions 
including operations

Degraded conditions
including operations

Emergency conditions
including operations

Operation resulting from an unplanned event that prevents 
the normal delivery of train services. Abnormal but 

controlled by system and competent staff

Planned operation that provides the normal delivery of train 
services

An unplanned event that prevents or stops the normal 
delivery of train services and requires urgent actions

Responsibility

Communication

Competence



23
Railway operations: scenerio



24 Railway operations: integrating HOF

Normal conditions 
including operations

Degraded conditions
including operations

Emergency conditions
including operations

Tasks are defined and sequential 
Roles and interfaces are understood 

Communication is standardised
Workload is managed 

Detection, diagnosis and actions
Clear procedures including decision making requirements are defined

Communication channels and escalation are clear
Co-ordination with control/other roles is defined

Immediate actions are simple and unambiguous 
Roles and responsibilities are clearly defined
Communication is prioritised and is robust

Interfaces with emergency services is defined
Stress and human performance are considered

Post incident actions are defined

Responsibility

Communication

Competence
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Railway operations: managing complexity

Signaller

Control center

Train crew

Passengers

Head of 
Emergency IM 

Crisis cell

Crisis cell

Local emergency

ECM

Driver

Interface communication during an 
incident/accident

Top 
Management

Media

NIB

NSA

…
Top 
Management

Responsibilit
y

Communicat
ion

Competence EMERGENCY PLAN



26 Railway operations: managing complexity
Situational Awareness

• Ensure staff understand what is happening, where, and the potential 
consequences.

• Provide timely and reliable information.
Communication

• Use clear, concise and unambiguous communication.
• Reduce the risk of misunderstandings between operational actors.

Roles and Responsibilities
• Clearly define who does what during an emergency.
• Avoid uncertainty, duplication or gaps in response actions.

Decision-Making Under Pressure
• Procedures should support rapid and effective decisions.
• Allow staff to adapt safely to unexpected circumstances.

Coordination Across Interfaces
• Effective cooperation between IMs, RUs, emergency services and contractors.
• Shared understanding of priorities and actions.

Learning and Improvement
• Capture lessons from exercises, incidents and real emergencies.
• Use feedback to improve preparedness and resilience.

TSI OPE

HOF

Responsibility

Communication

Competence



27 Railway operations: monitoring and integrating HOF

Example of items to be integrated:

Recurrent 
HOF gaps 

Whole 
organisation 
& contractors 

Review of 
the HOF 

strategy ?

Action plan 
inc. HOF

Specific HOF competencies (CMS)

• HOF corrective action plans
• Human performance indicators
• Staff competencies 
• Staff non-technical skills/behaviours/attitudes
• Staff awareness
• Safety communications
• Information from operational data including 

defects
• HOF in incident and accident analysis
• Information from operational data including 

defects
• HOF in relevant internal and external operating 

experience
• Staff adherence to procedures
• Use of new equipment/tools
• Application and review of procedures integrating 

HOF in operational safety …

Organisational 
learning
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Summary

1. Safe operations are achieved through the integration of TSI OPE, the SMS and 
Human & Organisational Factors (HOF).
➢ None of these elements work effectively in isolation.

2. Rules and procedures are necessary but do not guarantee safety alone.
➢ Understanding how people actually perform work in operational environments is essential.

3. A mature SMS must actively manage human and organisational performance 
and take into account operational safety.
➢ Competence, communication, decision-making, workload, leadership, learning and 

improving all influence safety outcomes.
4. TSI OPE provides the operational framework, but HOF helps ensure it works 

in practice.
➢ Effective implementation depends on designing systems that support people to perform 

safely and reliably.
5. Continual improvement requires learning, monitoring and adaptation.

➢ Safety is maintained by understanding risks, monitoring performance, learning from 
experience and managing changing operational environment proactively.



29

THANK YOU

Moving Europe towards a 
sustainable and safe railway system 
without frontiers.

Follow us:

https://www.linkedin.com/company/european-railway-agency
https://www.youtube.com/channel/UCFfzjb2UuoOxFJd12AL6lyg
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