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The Canada Line

31 years
of O&M

Delivered over

3 months
ahead of schedule

$1.9 billion
P3 project (2003 Dollars)

since operation began in 2009

99.90%
System availability

99.72%
Punctuality

>500 million
passengers since 2009

Average weekday ridership

>120 000



What is Intelligent 
Operations & Maintenance?



A Culture of Innovation:
Rail Drone & Profile/Geometry Sensor Suite



A Culture of Innovation:
Guideway Visualization & Machine Vision



A Culture of Innovation:
Early Earthquake Warning



A Culture of Innovation:
AR Training and Competency



A Culture of Innovation:
The Canada Line Digital Twin



What is a Digital Twin?



Physical Asset

Digital Twin
Physical Based Models

+ Statistical Models

Model / Point Cloud

Cost Data

Risk Data

Performance Data

Maintenance History

Operational Data



Document “Library”

Integrated 3D Models

Infrastructure As-is

Intelligent Data Management System

Brownfield

vs

Greenfield



User Driven Development

User 
Story

Product

Capability

Work 
Package

Benefit

Cost

Engineering 
Manager

Business Systems / 
Innovation Manager

General 
Manager

Commercial 
Director

Finance Director

Technical 
Assistant

Sr. Maintenance Manager

6
Workshops

10+
End users interviewed

17
User stories 

identified

2
Epics 

shortlisted



Maintenance Insights Dashboard Virtual Guideway

Use Cases
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Graphical Data Overlay

• Rail Wear
• Geometry
• Noise
• Other track 

attributes



Switch Predictive Performance Module



Switch Predictive Performance Module
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Predicted Benefits Realization
Switch Failure Prediction Rail Defects Monitoring

Integrated Data 

Savings: CAD 50,000 per annum Savings: CAD 100,000 per annum 

Savings: CAD 25,000 per annum 

Asset Lifecycle and Budget Management

Saving: CAD 500,000 per annum 



Continual Improvement

• Validate existing tools and analytics
• Expanded asset base
• More automated data collection 

systems
• Enhanced asset management module 

(Risk, improved degradation curves)
• Improved user experience
• One piece of the puzzle



Digital Success?

• A Culture of Innovation
• Start small, but plan big
• Incremental scalability
• Can it be controlled and measured?
• User-driven
• Mechanisms for course correction 



Thank You

Ryan Versteeg-Biln
Director, Asset Management
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