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Overview 
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Présentateur
Commentaires de présentation
Revenue service commences at 04:48 daily and ends at 01:40 daily

Approximately 150,000 passengers on weekdays

8,000 train-kilometres daily using 20 train sets (18 train in peak service)








P3 Model 

 P3 – SNC Lavalin - Partner on the Canada Line 
 Provided design, build, finance services; 
 Operates and Maintains the Canada Line under a long term 

contract - 2040 
 215 FTE employees deliver services – Self Perform 
 Multitude of Contractors 
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Présentateur
Commentaires de présentation
P3 Model – SNC Lavalin was a partner

Provided full Design, Build, and Financing services.

A total 35 year operating and maintenance contract including mobilization.

Canada Line is comprised of 215 Full Time Equivalent staff and self perform all the work under the operation and maintenance scope

Due to unprecedented growth in ridership the system is going under capacity expansion with 12 new 2 car trains and 3 new escalators at stations, SNC is the Owner Representative on this project.



Project Alignment 
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Richmond 
City Centre 

YVR 
Terminus 

Depot 

Downtown 
Vancouver 

Elevated in Richmond, on airport lands and 
in Vancouver to 63rd Ave. 

At-grade section on airport lands 
Cut & cover tunnel, side by side conf. 
Cut & cover tunnel, stacked configuration 
Bored tunnel 

 18.5 km fully automated system 
 7.6 km elevated 
 1.8 km at-grade 
 9.1 km underground 

 16 stations (6 elevated, 2 at-grade,  
8 underground) 

 3 water crossings (2 bridges, 1 tunnel) 

Présentateur
Commentaires de présentation
18.5 Km Fully automated
Bored Tunnel, Cut and Cover, and elevated guideway.
16 Stations
3 Water crossings – 2 bridges, 1 tunnel






Canada Line is GoA 4 
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Grade of 
Automation   

Type of Train 
Operation   Setting Train in 

Motion   Stopping Train   Door Closure   
Operation In 

Event of 
Disruption 

GoA 1 
  

ATP With 
Driver   Driver   Driver   Driver   Driver 

GoA 2 
  

ATP and ATO 
with Driver   Automatic   Automatic   Driver   Driver 

GoA 3 
  

Driverless   Automatic   Automatic   Train Attendant   Train Attendant 

                          

  

GoA 4 
  

UTO   Automatic   Automatic   Automatic   Automatic 
  

                          

ATP= Automatic Train Protection ATO= Automatic Train Operation UTO= Unattended Train Operation 

Présentateur
Commentaires de présentation
Grades of Automation

GoA 4 is unattended train operation (UTO) where starting and stopping, operation of doors and handling of emergencies are fully automated without any on-train staff.

Currently 1 of only 2 systems in Canada



Benefits 

 Optimization 
 Speed 
 Headways 
 Dwells 
 Staffing 
 

 Flexibility 
 Better use of assets 
 Reduction of service 
 Injection – Surge Demand 

 

 Safety & Reliability 
 Safer Operation 
 Decreased Wait Times 
 Staff Availability at Stations 
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Présentateur
Commentaires de présentation
Optimization
- optimize the running time of trains 
increasing the average speed of the system, 
shortening headways 
dwell time in stations (in optimal conditions) to 15 seconds. 

Flexibility
 operators gain flexibility and can make better use of assets.
 reducing overcapacity supply at off-peak hours 
 enabling operators to inject trains in response to sudden surges in demand

Safety & Reliability
reducing the human-risk factor
 reliability of trains = reduced wait times on platforms
 staff visibility increases at station which increases the level of subjective safety






Safety Systems 

›ATC – Automatic Train Control System 

›GIDS – Guideway Intrusion Detection 
System 

›WIDS – Walkway Intrusion Detection 
System 

›CCTV – Closed Circuit Television 

›PESB – Platform Emergency Stop Button 

›CESB – Central Emergency Stop Button 

›ETEL – Emergency Telephone System 

›PAA – Passenger Assistance Alarm 

›PIP – Passenger Intercom Panel 

›BLS – Blue Light Station 

›OMC – Closed Perimeter Security System 
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Safety Systems – Automatic Train Control (ATC) 
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•Central Equipment 
 
 

Wayside Equipment 
 
 

On-Board Equipment 

 
 

 

 
 

 

+
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R
X

System Management 
Centre (SMC) 

Vehicle Control 
Centre (VCC) 

Inductive 
Loops 

Station 
Controllers (STC) 

Vehicle On-Board Controller (VOBC) 

Présentateur
Commentaires de présentation
Automatic Train Control system – Manages trains location, headways, and keeping to the schedule.



Safety Systems – Guideway Intrusion Detection 
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Beam 

Présentateur
Commentaires de présentation
Guideway Intrusion Detection System – signals if objects in the guideway at stations to stop incoming trains


[image: image1.png]







Safety Systems - CCTV 

 Over 500 Cameras 
 
 2 Per Platform Edge 

 
 SALVO 

 
 PTZ 
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Présentateur
Commentaires de présentation
CCTV helps us monitor platform edges and GIDS alarms with SALVO



Safety Systems - PESB / CESB / ETEL 
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Central Emergency Stop Button Platform Emergency Stop Button 

Emergency 
Telephone 

Présentateur
Commentaires de présentation
Emergency Stop Buttons – in control and at station, EB’s trains in case of an emergency



Safety Systems 
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PIP: Passenger 
Intercom Panel 

PAA: Passenger 
Assistance Alarm 

BLS: Blue Light 
Station 

Présentateur
Commentaires de présentation
Intercom on Trains and Assistance alarms for passengers to alert control room

BLS – to cut power in the guideway



O & M - Operations 

 Consists of 70 Canada Line 
Attendants and Supervisors 

 

 Canada Line Attendants (CLA’s) 
provide front line customer 
service on station platforms and 
on trains 

 

 CLA’s are highly trained and 
provide customer assistance and 
field response services 
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Présentateur
Commentaires de présentation
Customer Service focused
Visible and approachable




O & M - Operations 

  Canada Line Control Room staffed 24 X 7 days per week. 

  Oversight of all Operations including Safety and Life Systems 

  Over 40 staff trained and certified  as Control Room Operators, 
Communications, SCADA and Fare Gate Control 

  Over 500 Security Cameras 

 

15 

Présentateur
Commentaires de présentation
Control Room – 24/7 operation
Oversight of all operations including safety and life systems
Over 40 certified staff managing 5 different workstations – Mainline, Yard, Communications, Fare Gate Control, and SCADA
Monitor over 500 CCTV Camera’s on the line.





Survey 
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Présentateur
Commentaires de présentation
What do our customers say?

Because we are a fully automated system we are able to better utilize staff where it has the largest impact, with the passenger experience. 

Secret shopper survey
 



Mobilization Challenges  

 Recruiting qualified and 
experienced staff 
 ATC Qualified 
 Safety & Customer Service 

Oriented 
 Cost of Living 
 

 
 Mobilizing for Vancouver 

2010 Olympics 
 Highest Single Day of Ridership 

287,379 Passengers 
 100% Reliability 

 
 

 

17 

Présentateur
Commentaires de présentation
Challenge finding ATC qualified staff, not many systems in the world.  SNC Lavalin had no experience in operating rail prior to the Canada Line, and over the last 10 years we have developed a very unique and comprehensive training and competency plan with real time and simulation, and we are now one of the best systems in the world.
Control staff – Heavy Rail Industry or Ecomm / 911 Dispatch
Field Staff – Airline / Hospitality
Cost of living made it challenging to have qualified staff move to Vancouver

6 Month after opening we hosted the world
Expected average ridership 75,890 – Olympic Daily Ridership 287,379
100% Reliability for the entire Olympic Games 





O & M - Maintenance  

 Maintenance staff includes ~70 
employees, largely self-performing 

 Maintenance responsibilities for 
rolling stock, trackwork, guideway, 
facilities, train control and 
communications systems  

 Hold complete life cycle 
responsibility, including day-to-day, 
major refurbishment and end of life 
replacement 

 Accountable to performance 
requirements of the contract 
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Présentateur
Commentaires de présentation
We have 70 maintenance staff whom are largely self performing and responsible for rolling stock, trackwork, guideway, facilities, train control, and communication systems. 

We old the complete life cycle responsibility from day to day, to major refurbishment to end of life replacement

We are accountable to the performance requirements of the contract, and that responsibility drives innovation and optimization in asset management tools and processes.




Asset Management  
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 Highly process oriented, with automated process cycles for: 
 Preventive maintenance 
 Asset replacement/refurbishment 
 Failure response/investigation 
 System improvement/innovation 

 
 Performance metrics 

 Asset Availability & Quality 
 PM/CM Ratio 
 Incident Response Times 
 CPI & SPI – Projects and MM 

 

Présentateur
Commentaires de présentation
- At the Canada Line we take a process oriented approach to our management systems and asset management is no exception

Currently ISO 9000, 14000, 18000 certified. Working towards ISO 55000 standards for asset management.

To that end we have automated process cycles for preventative maintenance
Preventive maintenance
Asset replacement/refurbishment – capital assets
Failure response/investigation – issues that may arise
System improvement/innovation – great idea, changes in technology to perceived needs


How do we know we are doing a good job we have, we have a suite of performance metrics to close the loop.
Asset Availability & Quality are our key contractual performance metrics in this regard
Ratio of Preventative Mantenance / Corrective Maintenance Ratio – track whether our level of reactive maintenance is tempered by our preventive maintenance 
Incident Response Times – Not only service effecting incidents, identified hazards, improvement suggestions, and corrective actions.
For identified and executed projects we have Cost Performance Index & Schedule Performance Index – for MM and capital asset replacement activities.  For our asset management system SPI works differently because we try to drive safe asset replacement activity deffarls.
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Asset 
Management 

PLAN 

DO ACT 

CHECK 

• PM Schedule (JDE) 
• Major Maintenance Schedule 
• Incident Investigation & RCA 
• Project Suggestion & Feasibility 

• Work Order Processing 
• MM Coded WOs & Projects  
• Corrective Action Request 
• Project Tracking Process 

• KPI Reporting (PM vs CM) 
• MM Activity Review 
• CAR Validation 
• Project Validation 

• RCMA Process 
• AMP Review (Annual & 5-Year) 
• System Modification Projects 
• Continual Improvement 

Présentateur
Commentaires de présentation
Asset management cycle
Everything revolves around the deming wheel, 
The breakdown of activities associated with each of the process cycles we mentioned earlier associated with Plan, do check, act



Maintenance Constraints 
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 Very narrow system maintenance window: 
 01:40 to 04:30  
 Occasional partial system shutdowns (single tracking) 

 
 High fleet utilization 

 19 of 20 train deployed in peak 

 

Plan the work   
  Work the plan! 

Présentateur
Commentaires de présentation
-One of the reasons we take such a systematic approach to our asset management plain is the number of contraints we have got in our maintenance practices.
 
Very narrow Maintenance window includes access clearances and mobilization of rail born equipment (effectively 2 hours per night)
- We can extend this window with partial shut downs and single tracking when needed.

Vehicle maintenance is just as constrained  
19 trains includes 1 in-service spare
 Therefore highly dependant on rigorous planning for safe work activities and activity coordination.

Plan the work, Work the plan is our motto. 




Innovation - Systems 
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Operations: 
 RFID-based position detection of untracked vehicles 
 Earthquake Early Warning System (First in Canada) 
 VILMOS - Rail Adhesion Monitoring System 
 CATS – Clearance Authorities and Tracking System 

 
Asset Management: 
 Remote Switch Condition Monitoring 
 ATC Loop Signal Strength Measurement 
 ATOMAS - Guideway and Track Inspection 

 

Présentateur
Commentaires de présentation
RFID – Untracked Vehicles
EEWS – First in Canada, on multiple fault lines, connected with ONC, provides 30 – 60 seconds of early warning.
VILMOS – Vehicle Live Monitoring of Slip - Slip and slide conditions – mitigation
Working on remote manual vehicle operation – ability to pilot a timed out train from our OMC rather than dispatching a staff member to rescue a train.

Switch – Swing times, and motor currents.  Trends data and tells us about asset health
ATC  Loop Signal Strength Measurement 
ATOMAS – Using Lasers, ultrasonic and high speed camera to monitor rail conditions and prioritize maintenance 



BIM / BLM 
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 SNC-Lavalin is committed to delivering all new major infrastructure 
projects in BIM 

 Canada Line acting as centre of excellence for O&M and test case from 
BIM environment   

 

 

Présentateur
Commentaires de présentation
SNC Lavalin is at the forefront in utilizing cutting edge technology , VR, AR, AI, etc. 

A new initiative within SNC is drive towards BIM (building information modeling) and BLM (building lifecycle management)

SNC Lavalin is committed to delivering all new major infrastructure projects in a BIM Common Data Environment.  
 Canada Line staff are leading the development of BIM use cases and implementation for SNC-Lavalin Operations and Maintenance

We are very excited to be a part of this digital future.

Thank you for your time.



Our values are the essence of our company’s identity.  
They represent how we act, speak and behave together,  
and how we engage with our clients and stakeholders. 

We do the right thing,  
no matter what, and are 
accountable for our actions.  

We put safety at the heart of 
everything we do, to safeguard 
people, assets and the environment. 

We redefine engineering 
by thinking boldly, proudly 
and differently. 

We work together and embrace 
each other’s unique contribution  
to deliver amazing results for all. 
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