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The Crossrail Project



Why build Crossrail?



Source http://upload.wikimedia.org/wikipedia/commons/5/59/
Map_Londinium_400_AD-de.svg

Author Fremantleboy, Drallim

http://upload.wikimedia.org/wikipedia/commons/5/59/Map_Londinium_400_AD-de.svg


Source http://www.victorianlondon.org/maps/railwaymap.htm

Author J.G. Bartholomew, The Pocket Atlas and Guide to London

http://www.victorianlondon.org/maps/railwaymap.htm


ETCS

CBTC

AWS/TPWS

Source: http://www.crossrail.co.uk/route/maps/route-map

http://www.crossrail.co.uk/route/maps/route-map


The Crossrail Integration Facility



Crossrail Integration Facility
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High-level System Architecture of the Crossrail Integration Facility

Test Execution Domain items
Siemens Mobility Limited (UK)

Constituent Domain items
Bombardier

Constituent Domain items
Knorr-Bremse

Constituent Domain items
Siemens Mobility Limited (UK + 

Germany)





Test Automation



Why? •Utilisation

•Repetitive Tests

•Consistency and Reproducibility

Test Automation

•Difference in behaviour

•Resilience and Interpretation

•Extensive automation library

•Test Clients + Scenario Controller

Factors to consider?

How?



Scenario Controller

VICOS

RETS

GWML GEML

Driving Desk

Visual

Train Hardware

Ext Sys Sim



Constituent 

Domain Items

Test Environment 

Domain Items

Test Automation



10 tph

GWML COS – Paddington to Whitechapel

24 tph

GEML

12 tph

Tph = Trains per hour

RAILWAY REGION FREQUENCY (TPH)

COS – Paddington to Whitechapel 30

COS – Whitechapel to Abbey Wood 15

GEML 15

Source: modified diagram from http://www.crossrail.co.uk/route/maps/route-map

http://www.crossrail.co.uk/route/maps/route-map




Overview



Scale

Early detection of defects
Ease of fault-finding and debugging

Automation
Execution of resilience tests

Test updates
Building complexity

Initial investment
Extra step to be managed

Benefits

Challenges

Crossrail 

Integration 

Facility

Familiarity for maintenance and

operation teams
Cooperation between 

stakeholders

Cost-benefit



Recap + Conclusion



• High capacity
• Tight schedules
• Limited access

• Off-site testing facility
• Constituent Domain Items
• Test Domain Items

• Integration
• Resilience

• Stress Timetable test

Crossrail 

Project

Crossrail 

Integration 

Facility

Testing
Test 

Automation Example Observations

Recap + Conclusion

• Rig Utilisation
• Reproducibility



“Any idiot can build a bridge that stands, but it takes 
an engineer to build a bridge that barely stands.”

Anonymous
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