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For Action 

 

Automatic Train Control Re-Baselining and Transit Systems 
Engineering Review 

 
Date:  April 11, 2019 

To:  TTC Board 

From: Chief Capital Officer 

Summary 

 
Automatic Train Control (ATC) has been sucessfully deployed on Line 1 (Yonge-
University) from Vaughan Metropolitan Centre to Dupont Station.  
 
This has provided tangible results including a service improvement of one train per 
hour, more reliable service, and quicker movement of trains from the maintenance yard 
into service.  
 
The ATC project budget in the 2018 - 2027 Capital Budget was $563M with a scheduled 
in service date of Q4 2019.  There have been several challenges including the Toronto 
York Spadina Subway Extension (TYSSE) project, dividing Phase 3 into three sub-
phases, Wilson Yard’s implementation, and the inclusion of Automatic Train Protection 
(ATP) on additional workcars that have adversely impacted the project schedule. This 
has resulted in schedule slippage with a revised completion date of September 2022.  
The current estimated impact to the budget is an additional $98M resulting in a total 
project cost of $661M.   

Recommendations 

 
It is recommended that the Board:    

1. Endorse the re-baselining of the project;  
2. Direct staff to include any changes to schedule and budget in the 2020 – 2029 

Capital Budget submission; and 
3. Direct staff to continue to report to the Board through the Major Projects section 

of the quarterly Financial Update. 
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Financial Summary 

 
TTC’s 2019 to 2028 Capital Budget approved by Council on March 7, 2019 included 
funding of an additional $98M for the ATC project, increasing the total cost to $661M to 
address the schedule impacts. This growth is primarily driven by the requirement for: 
TTC staff ($22M); consultants and the contractor ($45M) due to the longer duration; the 
additional subway closures required ($14M); and the additional scope for ATP 
installation on workcars ($7M). 
 
Given our experience with the project todate and the Transit Systems Engineering 
(TSE) report findings, we believe these amounts are reasonable, but they are subject to 
ongoing review and revision given the project risks set out in Part II - Risk Analysis on 
pages 13-15 of TSE’s report, which is included as Attachment 3 to this report. 
 
After the completion of a quantitative risk analysis of the schedule and budget, any 
subsequent changes will be included in the 2020 to 2029 Capital Budget submission. 
 
The Chief Financial Officer has reviewed this report and agrees with the financial impact 
information. 

Equity/Accessibility Matters 

 
A cornerstone of the TTC’s Corporate Plan 2018-2022 is accessibility, and as a proud 
leader in providing accessible public transit in the city of Toronto, we are committed to 
ensuring reliable, safe and inclusive transit services for all our customers. This is 
supported through the continued work of the ATC project, which will allow increased 
capacity for TTC’s Line 1.  
 
The TTC is working toward achieving a more inclusive and accessible transit system 
that meets the needs of all of its customers. 

Decision History 

 
At its meeting on March 26, 2015, the TTC Board approved the changes to the TTC’s 
re-signalling contract transferring the previously contracted work from Ansaldo to 
Alstom. This change had no impact to the existing approved budget of $563M and 
scheduled completion date of 2020. 
 
http://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_
meetings/2015/March_26/Reports/5_2_Staff_Report_%26_Attachment.pdf 
 
At its meeting on January 24, 2019, the TTC Board received the Financial Update for 
the period ended September 29, 2018 including the update on the ATC project 
identifying the requirement for an additional $98M. 
 

http://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2015/March_26/Reports/5_2_Staff_Report_%26_Attachment.pdf
http://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2015/March_26/Reports/5_2_Staff_Report_%26_Attachment.pdf


ATC Re-Baselining and TSE Review                                                                                           Page 3 of 9 
  

http://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_
meetings/2019/January_24/Reports/8_Financial_Update_for_the_Period_Ended_Septe
mber_29_2018.pdf 
 
At its meeting on January 24, 2019, the TTC Board approved the TTC 15-Year Capital 
Investment Plan & 2019 – 2028 Capital Budget & Plan, including an increase of $98M 
for the ATC project. 
 
http://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_
meetings/2019/January_24/Reports/10_TTC_15_Year_CIP_2019_2028_Capital_Budge
t.pdf 
 
At the Special City Council Meeting on March 7, 2019, City Council approved the TTC’s 
2019 – 2028 Capital Budget, including an increase of $98M for the ATC project. 
 
http://app.toronto.ca/tmmis/viewAgendaItemHistory.do?item=2019.EX2.5 

Issue Background 

 
Line 1’s conventional “fixed block” signal system has been in place since it opened on 
March 30, 1954, over 65 years ago. A fixed block signal system divides the subway line 
into geographical blocks. Only one train at a time is allowed in each block, while the 
adjacent blocks provide a buffer zone. While this system remains safe for operations, 
and despite staff’s significant focus on preventive and corrective maintenance, its 
reliability is diminishing. The replacement of the current signalling system is necessary 
to provide reliable customer service. 
 
From 2006, the TTC has incrementally awarded contracts to address the immediate, 
medium and long term challenges related to the re-signalling of Line 1 and the TYSSE. 
 
The re-signalling of Line 1 will improve reliability and increase capacity on Canada’s 
busiest subway line. ATC provides the benefit of real-time central train control with 
precise train location. With ATC, train speed and separation between trains is controlled 
automatically, through a moving block system, as opposed to a fixed block system. This 
allows for reduced travel times and more reliable service. 
 
Re-signalling of Line 1 with ATC includes the design, installation, testing and 
commissioning of an upgraded Centralized Signalling System. It also includes the 
design, installation, testing & commissioning of ATC train-borne equipment on the  
Line 1 Toronto Rocket (TR) fleet.  To provide context of the work required, installation 
activities include installing new cable paths and new multiple runs of fibre and copper 
cables along 78 kilometers of track, many of which have no splices.   
 
The ATC system is very complex and the installation, testing and commissioning 
activities can only be performed during non-revenue hours or scheduled subway 

http://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2019/January_24/Reports/8_Financial_Update_for_the_Period_Ended_September_29_2018.pdf
http://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2019/January_24/Reports/8_Financial_Update_for_the_Period_Ended_September_29_2018.pdf
http://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2019/January_24/Reports/8_Financial_Update_for_the_Period_Ended_September_29_2018.pdf
http://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2019/January_24/Reports/10_TTC_15_Year_CIP_2019_2028_Capital_Budget.pdf
http://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2019/January_24/Reports/10_TTC_15_Year_CIP_2019_2028_Capital_Budget.pdf
http://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2019/January_24/Reports/10_TTC_15_Year_CIP_2019_2028_Capital_Budget.pdf
http://app.toronto.ca/tmmis/viewAgendaItemHistory.do?item=2019.EX2.5
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closures. The 2018 project delivery strategy is based on phased geographic segments 
of Line 1 as shown in Attachment 1. 
 
The project delivery plan for each phase includes: 
 

1. Design and Engineering: 
a. Surveying the subway alignment and identifying the placement of ATC 

equipment. Each phase is unique and based on the track geometry 
including crossovers, centre tracks, guideway structure (box, tube or open 
cut), distance and equipment quantity.   

b. Providing design reviews for documents and drawings of each phase and 
generating as-built drawings for maintenance and operations. 

 
2. Construction: 

a. Depending on complexity and length, up to eight weekend closures may 
be required per phase. 

b. Construction includes the installation of two new parallel fibre optic cable 
networks, wayside antennas, beacons, signals, junction boxes, axle 
counters, and splice enclosures throughout the entire line and yards.  After 
installation, the ATC equipment requires resurveying to confirm its location 
for the ATC software system database.   

 
3. Low and high speed testing: 

a. Separate closures are required for low and high speed testing. 
b. Post installation check of all ATC wayside equipment including antennas, 

beacons, signals and axle counters. 
c. Verification of the fibre network. 
d. Software simulation testing. 
e. Communication testing of both wayside and train radios. 
f. Dynamic low speed testing. 
g. Dynamic high speed testing of single and multiple trains. 
 

4. Commissioning: 
a. Decommissioning of the legacy fixed block signal system. 
b. Loading new software on all of the fleet. 
c. Conducting eight hours of trial operations. 
d. Loading final software in the Transit Control Centre. 
 

Accomplishments 
 
ATC now operates between Vaughan Metropolitan Centre and Dupont Stations, which 
represents approximately 40% of Line 1. Customers riding southbound from St Clair 
West to Dupont Station are experiencing an approximate increase of 6% in the number 
of trains per hour, equivalent to an additional train or 1,100 passengers, more reliable 
service and fewer delays due to signalling issues.  
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ATC’s positive impact extends throughout the entirety of Line 1, even where ATC is 
currently not installed. Today, the scheduled southbound service in the morning peak at 
Yonge and Bloor station is 25.5 trains per hour, whereas previous achieved service was 
approximately 22 trains per hour. Through run-as-directed trains, pro-active station 
management and ATC service, on average the service delivered now meets the 
schedule and on many occasions has exceeded 28 trains per hour.  
 
Based on current forecasting, the ridership demand in the southbound direction at 
Yonge-Bloor in the AM weekday peak in 2023 will reach 31.3 trains per hour, or 34,400 
passengers per hour per direction. With the planned network improvements, 31 trains 
per hour is expected to provide sufficient capacity through to 2026. 
 
The economic impact generated by time savings due to ATC on the converted portion of 
Line 1 (from Dupont to Sheppard West stations), based on reduced trip time and fewer 
delays, is $94,000 a day (based on $17.50/hour, consistent with Metrolinx’s valuation of 
customer’s time).  The annualized impact is approximately $29M/year. (The impact is 
higher when comparing Dupont to Vaughan Metropolitan Centre; however, there is no 
previous comparison for the TYSSE segment as it opened with ATC). 
 
In December of 2018, the ATC, conventional signalling, and track work was completed 
for the Wilson Yard main line interface to optimize scheduled service run outs. Work has 
already commenced on 3A, the next segment of Line 1, from Dupont to St Patrick 
stations with anticipated revenue service in late May 2019 and is currently on schedule. 
Installation of ATC equipment in the Phase 3B and 3C areas from St. Patrick to 
Rosedale Stations is also currently underway. 

Comments 

 
When appointed, Acting Chief Executive Officer Richard Leary directed the review of 
most of the significant projects/programs the TTC is delivering.  With regard to the ATC 
project, this direction required both an internal and external review.   
 
The internal review highlighted the challenges the project was experiencing in terms of 
schedule and budget as outlined below. In addition, to meet the forecast capacity 
growth, it culminated in the development of the Line 1 Capacity Requirements and 
Preliminary Implementation Strategy which is the subject of a separate Board Report 
(April 11, 2019).   
 
Schedule  
 
The challenges with respect to meeting the schedule fall into five areas discussed 
below. 
 
The intense work required in 2017 to ensure that the TYSSE opened with a fully 
functional ATC signalling system required the exclusive focus of the entire ATC team.  
This resulted in the work for subsequent phases being delayed. As the project’s focus 
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was to meet the TYSSE opening timeline, the delayed work for the remaining phases 
re-commenced in Q1 2018. The impact of this on the overall project schedule was 
approximately three months. 
 
An operational review concluded that the required Phase 3 closures were overly 
disruptive to customers as one continuous section. These closures would have required 
the shut down of subway service from St. Clair to St. Clair West Station. To mitigate this 
disruption, the revised plan divided the area into three sub Phases 3A, 3B and 3C. This 
ensures that the entire “downtown U” is not shut down at the same time, allowing 
customers the use of either the Yonge or University side of the line during closures. The 
resulting closures are shorter in track length, but greater in number.  The increased 
number of closures, coupled with the limited availabilty of closures during the year, 
results in a delay of approximately nine months.  
 
For operational reasons it was essential to advance Phase 6 (Wilson Yard, which was 
re-named phases 2A, 2B and 2C) and implement it prior to both Phase 1 and 3 to allow 
for continuous, uninterupted service from Vaughan Metropolitan Centre to Dupont 
Station. This phase was extremely complex to ensure that the morning service runouts 
of approximately 46 trains from the yard would not be impacted, requiring it be divided 
into three manageable sub-phases, resulting in a delay of of approximately nine 
months.  
 
The Phase 4 area (Rosedale to Eglinton Station) is mostly outdoors with surveying and 
construction activities limited to spring, summer and fall and includes Davisville Yard 
which has a similar level of complexity as Wilson Yard.  Based on the Wilson Yard 
installation, a similar delay of nine months is expected. This results in Line 1 being fully 
ATC operational from Vaughan Metropolitan Centre to Eglinton Station by November 
2021. 
 
The Phase 5 area (Eglinton to Finch Station) requires asbestos removal before cabling 
and wayside equipment can be installed.  Significant coordination between various 
workgroups is required to safely survey, identify and install wayside equipment. 
 
The full implementation of automatic train protection (ATP) on maintenance workcars 
was not included the 2015 schedule.  This requires the installation of ATP on an 
additional 20 vehicles, bringing the total to 28 workcars. ATP is required on workcars for 
efficient travel speeds in ATC areas when travelling to work zones. The uniqueness of 
each workcar requires these assets to be grouped in specific rolling stock categories 
with each specific category being defined in the ATC system database.  Software 
releases must be tailored for each specific category and also tested on the main line to 
allow for deployment in an ATC commissioned phase.  The re-baselined schedule 
includes the implementation of three specific workcar categories per Phase starting with 
Phase 3A. In addition, the four-car TR trains that operate on Line 4 have ATC 
equipment installed but the software for its use needs to be developed and the trains 
subsequently commissioned with ATP, allowing them to efficiently travel on Line 1 for 
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servicing and maintenance. The overall schedule delay attributable to ATP installation 
on workcars and four-car TR trains is approximately three months. 
 
The loss of two scheduled full weekend closures due to Employment Standards Act 
(ESA) overtime restrictions, preventing the planned use of alternate bus service 
required to support the closures, resulted in a two-month delay to the project. 
 
One of the risks that is difficult to quantify is the impact of the Eglinton Crosstown LRT 
project construction.  The construction of the Crosstown requires moving the Line 1 
Eglinton station platform to the north by approximately 23 metres to allow improved 
distribution of customers transferring between the Crosstown and Line 1.  The platform 
construction is currently scheduled by Metrolinx to be complete by Q2 2021. To ensure 
proper positioning at the station, coordination is required between the ATC and 
Crosstown projects for weekend closures.  
 
After review of the remaining phases, which included comparison with completed 
phases, anticipating 12 dedicated subway weekend closures per year for 
construction/testing and avoiding parallel activities that can impact quality, the revised 
schedule service date is estimated to be September 2022. The schedule delays and a 
comparison between the 2015 and revised schedule is shown in Attachment 2.   
 
Budget 
 
The $98M impact to the budget is primarily driven by the increase in the project duration 
and the requirement for project staff for a longer period.  The additional requirement 
includes $22M for TTC staff and $45M for consultants and contractors imbedded in the 
project team.  Additionally, due to the increased number of closures, the increased cost 
for alternate bus service and support staff is $14M. 
 
The costs associated with developing, testing and commissioning additional workcars 
and the four-car TR trains with ATP has increased the budget requirement by $7M. This 
is a result of adding ATP to 20 additional workcars and six four-car TR trains, as 
opposed to only eight workcars. 
 
Transit Systems Engineering (TSE) Review 
 
Concurrently with the internal review, an external review was initiated to provide an 
independent third party review. 
 
TSE consulting was engaged based on their significant experience in ATC and 
Communications Based Train Control Systems (CBTC). The three primary consultants 
had between them over 100 years of experience in ATC/CBTC project delivery and 
operations. A copy of the report is provided in Attachment 3. 
 
Two broad areas TSE reviewed included: 
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1. Determine whether Line 1 capacity can be increased to meet increasing demand; 
and 

2. Review the ATC Project with respect to performance, schedule and cost risks to 
achieving overall project goals. 
 

TSE’s general comments included: “The performance of the project associated with the 
installation of a modern ATC system appears well managed and effective in 
accomplishing the tasks associated with the installation. The project team’s effort in 
managing all the parameters that will realize the goals of installing and commissioning 
the ATC system is impressive.”  The review also stated that the TTC should adopt an 
integrated program approach to deliver increased capacity on Line 1. 
 
 
TSE’s findings include: 
 

1. The project is delivering a state-of-the-art train control system that is providing 
reliable service; 

2. Successful Phase 1 and 2 implementations; 
3. The previously revised schedule with completion in Q4 2021 and budget is 

reasonable, based on the scope of the work; however, there is no contingency 
remaining in the schedule; 

4. Other factors than the ATC system may now become the restrictive influence in 
achieving required capacity in 2026.  The TTC previously recognized the need to 
address these factors and has assigned staff, identified budget and schedule 
requirements to resolve. This is documented in the Line 1 Capacity 
Requirements and Preliminary Implementation Strategy Board Report (April 11, 
2019). TSE agreed that the TTC had identified all of the potential restrictive 
factors; 

5. Further develop the Concept of Operations including all operating modes, 
operation under degraded mode, and investigate the benefits of reverse running 
and its use as appropriate; 

6. Even though the system has demonstrated high levels of availability/reliability, 
there is limited redundancy based on the axle counter block backup system; and 

7. Develop operating and maintenance rules and procedures to address the future 
ATC requirements. 
 

TSE’s recommendations include: 
 

1. Current management plan be kept in place for the duration of the project; 
2. Ensure the critical path is monitored to maintain the project schedule; 
3. Conduct a formal quantitative risk analysis of the project, including assessing the 

risks identified in the report;  
4. Develop a technical requirement for implementing simulation software; and 
5. Continue to develop a plan, budget and schedule that addresses the other 

factors that are needed to achieve capacity goals.  
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TTC’s Next Steps 
 
The following steps are being undertaken to adopt TSE’s recommendations of the ATC 
project on Line 1: 
 

1. Conduct a formal quantitative risk analysis; 
2. Develop a technical requirement for an improved simulation software; 
3. Refine the plan, schedule and budget; and 
4. Report out on any subsequent changes to schedule and budget. 

 
The planning for ATC and associated capacity enhancements for Line 2 will adopt 
TSE’s recommended approach by: 
 

1. Adopting an integrated program management structure; and  
2. Implementing a comprehensive risk plan, including quantitative analysis. 
 

Organizational Realignment 
 
In January 2019, the ATC project was transferred from Operations to the Engineering, 
Construction and Expansion Group. This ensures consistency of project controls and 
reporting with all of the major capital projects and programs. In addition, the 
construction of the project was transferred to the Infrastructure and Engineering Group 
as they are responsible for the providing all workcars, scheduling all work at track level 
and performing the majority of track level work. 

Contact 

 
Jim Fraser    
647-464-2062 
james.fraser@ttc.ca 

Signature 

 
 
 
Susan Reed Tanaka 
Chief Capital Officer 

Attachments 

 
Attachment 1 – ATC Project Revised Phases 
Attachment 2 – ATC Project Revised Schedule 
Attachment 3 – Transit Systems Engineering Report 
 
02910-188-7 
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ATTACHMENT 1 
ATC PROJECT REVISED PHASES  
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ATTACHMENT 2 
ATC PROJECT REVISED SCHEDULE 

 

Impact to Schedule 

Challenge Impact 

TYSSE 3 months 

Three sub-phases for Phase 3 9 months 

Wilson Yard 9 months 

Davisville Yard 9 months 

Workcars 3 months 

Loss of closures 2 months 

 
 

ATC - Key Dates 

Phase Revenue Area 
2015 Commissioning 

Schedule 
2019 Revised 

Commissioning Schedule 

1 Wilson to Dupont Dec 2017 Oct 2017 - complete 

2 
Sheppard West to Vaughan 

Metropolitan Centre 
Dec 2017 Dec 2017 - complete 

2A-2C Wilson Yard and Main line Dec 2019 Aug 2018 - complete 

3A Dupont to St. Patrick Dec 2018 May 2019 – on schedule 

3B St. Patrick to Queen Dec 2018 Feb 2020 

3C Queen to Rosedale Dec 2018 Nov 2020 

4 Rosedale to Eglinton Mar 2019 Nov 2021 

5 Eglinton to Finch  Jun 2019 Sep 2022 
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ATTACHMENT 3 
TRANSIT SYSTEMS ENGINEERING REPORT 
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