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1.- Components:

o On-board Conformity Tests – According to TSI standard specifications (Subset-076, 

Subset-094,…)- BTM, EVC

o Trackside Conformity Tests – According to TSI standard specifications (Subset-085, 
Subset-103,…)- Eurobalise, Euroloop

o Other developments - “Subset –TRK”: covering requirements from trackside 

constituents (RBC - IXL)

Type of Tests performed at EAL labs

2.- System Tests:

o Operational Tests Scenarios (OTS)– Operational test scenarios based on 

Engineering Rules of the ETCS trackside as part of trackside subsystem EC 

Verification/certification process.

o ESC Tests – To increase system confidence and  assure ETCS  system compatibility 
between trackside and a new On-board Subsystem to operate in a certified line. 

Lab Testing in the frame of 
(EU) 2016/919 CCS TSI 
(amended by EU 2019/776)



▫ Examples of ETCS 
System Compatibility
checks

Lab Testing in the frame of 2016/919 EU CCS TSI
(amended by EU 2019/776)

• MRSP Supervision

• Braking Curves supervision

• Baseline Compatibility Assessment (BCA)

• SPAD

• Commercial itineraries

• Level Transitions

• Mode Transitions

• TSR management

• MA (EoA, Timers in L1…)  

• Track Conditions

• Confidence interval impact.

• Driver operational actions 

• Maximum permitted speed in the line.

• Degraded conditions

• Handover   

Representative Configuration of the 

On-Board Unit

(10) “Even a successful certification process cannot always exclude that, when an on-board CCS subsystem 

interacts with a trackside CCS subsystem, one of the subsystems repeatedly fails to function or perform as 

intended under certain conditions……….. Therefore, checks might need to be carried out to demonstrate the 

technical compatibility ……….. The possibility of executing those checks in a laboratory representing the trackside 

configuration to be made available by the Infrastructure Manager should be prioritized”



▫ Facility – It operates as a Test Center contracted by the IM and/or in 

agreement to OB|TS suppliers

▫ Test architecture – Modular approach - Precision, flexibility and 

credibility of the lab structure – All labs are compatible with SS-094 

architecture. Capability to be adapted to different architectures (e.g. 

SS-111) as well as different track data formats (S-112, RailML…) 

▫ Test Procedure – Defines the process to be followed 

Lab Testing – OTS & ESC Tests



Test Architecture

Lab Testing – OTS & ESC Tests



Lab Testing – OTS & ESC Tests
▫ Test Procedure – Preparation phase: Track data Importation

Database Storage

Track Data
(Specific Application)

Subset 112
Railml

Project Track Data Loading into Test Bench

➢ Topology

➢ Set of Routes

➢ Track elements



Lab Testing – OTS & ESC Tests
▫ Test Procedure – Preparation phase: OTC (Generic application)

Operational procedures

/ ETCS functionality

Generic OTC

+

Req.- OTC traceability

Operational Test Cases

➢ Set of OB and TS events reproducing the expected

operational behavior according to applicable Project

Engineering Rules/ETCS functionality.

➢ Traceability OTC – Engineering rules requirements to

verify the proper fulfilment.

Database Storage



Lab Testing – OTS & ESC Tests
▫ Test Procedure – Preparation phase: Circulations

Database Storage

Routes + track

topology

Circulations

✓ Set of route combination

(PROCEED, OS, SH…)

✓ Operational actions

- DMI inputs (Driver)

- Signalman

- Relevant driving actions

(SPAD / Overspeed, Stop…)



Lab Testing – OTS & ESC Tests
▫ Test Procedure – Preparation phase: OTS (Specific application)

Operational Test Scenarios

➢ Placing OTC’s on specific locations in

the line where they can be tested

according to the selected Circulation



Lab Testing – OTS & ESC Tests
Test Procedure – Execution & Analysis phase

Logs registering

DMI, TIU, TMS and JRU

Video of a Test execution

After integrating real 

EVC and real RBC at 

lab, test are executed





Lab Testing – OTS & ESC Tests
Test Procedure – Execution & Analysis phase

✓ a

✓ a
✓ a

✓ a

✓ a



▫ Independency on Test Report from ETCS suppliers, specially relevant if 
different ETCS TS – OB suppliers

▫ Trust and confidence when transferring tests from track to Lab - Lab 

intercomparisson

Lab Testing – OTS & ESC Tests

▫ Experience more than 16 real L1 and L2 lines already tested at EAL



Lab Testing – OTS & ESC Tests



Lab Testing – OTS & ESC Tests



➢ Lab Testing is a powerful tool in the “Digital Transformation of Railways System”

➢ Lab testing strongly simplifies the process of executing Operational Test Scenarios and System Compatibility Tests 
among different On-board and Trackside subsystems suppliers.

➢ Having a “Digital Twin” of a ETCS track in the lab allows in terms of OTS and ESC tests:

▪ To be part of a whole Test process - Any scenario in nominal or degraded conditions can be reproduced dynamically in the Lab using 
both TS and OB ETCS subsystems.

▪ To set the basis of Digital Information Exchange System for the Register and Maintenance of ETCS RINF of the (Trans)European 
Network, ready at any moment to perform ESC Tests when a new On-board of a vehicle is approved.

▪ Flexibility – In Advance Debugging: compatibility issue detection and change management is fast and does not need the corresponding 
Safety Case analysis – Avoiding “last minute” functionality problems 

➢ Cost of testing will be strongly reduced by executing OTS and ESC tests at lab. It is the only way of addressing this 
issue in a future European ETCS network.

➢ EAL has a wide experience in performing OTS and ESC tests at lab. More than 16 real lines have been already tested.  

Conclusions



Thank you for your kind attention

EAL: ERTMS Accredited Labs


