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TSB Recommendation R22-04

Enhanced train control for key routes

The Transportation Safety Board of Canada recommends that the Department of Transport
require major Canadianrailwaysto expedite the implementation of physical fail-safe train
controls on Canada’s high-speedrail corridors and on all key routes.

Rail transportation safety investigation report R19W0002

Date the recommendation was issued 24 August 2022
Date of the latest response November 2022
Date of the latest assessment January 2023
Rating of the latest response Satisfactory in Part
File status Active

Summary of the occurrence

On 03 January 2019, about 0610 Central Standard Time, Canadian National Railway Company
(CN) eastbound freight trainM31851-01 (train 318) began following eastbound CN train
Q11651-30 (train 116) near Rivers, Manitoba, on the CN Rivers Subdivision. Both trains were
destined for Winnipeg, Manitoba. Train 318 was akey train! operating on a key route,2as
defined by the Transport Canada (TC)-approved Rules Respecting Key Trainsand Key Routes. At
0906:54, train 318 was travellingat 42 mph, with Trip Optimizer (TO) engaged and the throttle
in position 7, as it passed a Clear to Stop signal indication at Mile 52.2. The conductor had called

T "Key Train' means an engine with cars:

[.]

b) that includes 20 or more loaded tank cars or loaded intermodal portable tanks containing
dangerous goods, as defined in the Transportation of Dangerous Goods Act, 1992 or any
combination thereof thatincludes 20 or more loaded tank cars and loaded intermodal portable
tanks.” (Transport Canada, Rules Respecting Key Trains and Key Routes (12 February 2016),
Section 34)

2 "Key Route’ means any track on which, overa period of one year, is carried 10,000 or more loaded tank cars
or loaded intermodal portable tanks containing dangerous goods, as defined in the Transportation of
Dangerous Goods Act, 1992 orany combinationthereof thatincludes 10,000 or more loaded tank cars and
loaded intermodal portable tanks.” (Transport Canada, Rules Respecting Key Trains and Key Routes
(12 February 2016), Section 3.3)


https://www.tsb.gc.ca/eng/rapports-reports/rail/2019/r19w0002/r19w0002.html
https://www.tsb.gc.ca/eng/recommandations-recommendations/rg.html#acrbc
https://www.tsb.gc.ca/eng/recommandations-recommendations/rg.html#sor
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out the signal in the locomotive cab and identified the Clear to Stop indication. However, the
conductor did not hear the locomotive engineer (LE) verbally respond to acknowledge the
signal, and the LE appeared to be staring straight ahead. At this point, conversation in the cab
ceased. TO remained engaged, and the train continued at track speed.

As CN train 318 was proceeding on the south track, westbound CN freight trainM31541-03
(train 315) was transitioning from single track to the north track while exiting the equilateral
turnout (Mile 50.37) at Nattress near Portage la Prairie, Manitoba. At Mile 51.13, while
travellingat 46 mph, train 318 passed the headend of train 315. The train 318 conductor then
reminded the LE that they were operating undera Clear to Stop indication. Once reminded, the
LE disengaged TO and made a full service brake application at 0908:34; 24 seconds later, he
inadvertently placed the brake handle into the suppression position (rather thanthe emergency
position), and then applied the locomotive independent brake.

Ten seconds later, as Stop Signal 504S came into view, the LE placed the train in emergency and
the crew evacuated the locomotive cab. Train 318 side-collided with train 315 while travelling
at 23 mph. Shortly thereafter, the train 318 crew members jumped from the locomotive tothe
south side of the trackand sustained minor injuries. Asaresult ofthe collision, the 2 head-end
locomotives on train 318 and 8 cars on train 315 derailed. Althoughno carsloaded with
dangerous goods were involved, the head-end locomotives on train 318 lost a combined total of
about 3500 imperial gallons of diesel fuel. The released diesel fuel was containedlocally and
cleaned up with nowaterways affected.

Rationale for the recommendation

The rail transportation system is complex. The defence-in-depth philosophy advocated by
safety specialists for complex systems seeks multiple and diverse lines of defence to mitigate
the risks of normal human errors. Wherever possible, a combination of rules-based (i.e.,
administrative) defences and physicaldefences should be implemented to address normal slips,
lapses, and mistakes that characterize humanbehaviour. Although newercircuitry has been
integrated over the years, the basic design of centralized traffic control (CTC) wayside signal
systems in Canada is well established. Despite the use of newer circuitry, railway operations
still rely predominantly on administrative defences, which are the least effective method for
mitigating risk.

Administrative defences,such as the Canadian Rail Operating Rules, railway general operating
instructions, operating bulletins, and the Work/Rest Rules for Railway Operating Employees
place an over-reliance on a train crew to follow the rulesand do not consider the human factors
that affect behaviour in everyday life. For example, in this case, the CTC system had the
administrative requirementfor train crews to follow the signal indications displayed in the
field. However, when the crew did not respond appropriately to the signal indications displayed
in the train, the administrative defence failed.

Safe train operations are contingent on the administrative defence of train crews observing
each signal indication, broadcastingit, and then taking the appropriateactions. However, a
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signalled CTC system does not provide any advance warning to either the train crew or the rail
traffic controller if a train crew does not observe a signal indication or does not take the
appropriate action. CTC also does not provide automatic enforcementto comply with speed
restrictionsin order toslow or stop atrain before it passesarestrictive signal.

Ininstances where a train crew misperceives, misinterprets or does not follow a signal
indication, the administrative defences as a whole fail. As demonstrated in thisand other
occurrences, when an administrative defence fails and there is no secondary defence, it can
resultinan accident that otherwise could have been prevented.

In contrast to the administrative defences for train control systems available in Canada,Class 1
railways that operate in the United States (U.S.) have implemented physical fail -safe train
control systems known as positive train control (PTC). PTC is designed to prevent train-to-train
collisions, overspeed derailments, incursions intowork zones, and movement of a train through
a switch leftin the wrong position. In Canada, the term “enhanced train control” (ETC) has been
adopted todescribe such systems.

A PTC/ETC system would address the risk of crews misinterpretingor not following signal
indications by automatically intervening to slow or stop a train in the event that an operating
crew does notrespond appropriately toasignal displayed in the field. A fully functioning
PTC/ETC system would also offer a physical fail-safe defence against operating crew errors that
are influenced by fatigue, which played arole in this accident.

Inthe U.S,, over thelast 50 years, the National Transportation Safety Board (NTSB) has
investigated more than 150 PTC-preventable accidents that took the lives of more than
300 people. From these investigations, the NTSB made51 PTC-related recommendations.

In September 2008,a collision between a Metrolink commuter trainand a Union Pacific freight
train in Chatsworth, California, promptedthe passage of the Rail Safety Improvement Act of 2008
(RSIA)inthe U.S. The RSIA mandated that PTC be installed on main rail lines that had specific
risks associated with the transportation of dangerous goods (DG) as well as intercity and
commuter passenger rail service.

As of 31 December 2020, PTC was fullyimplemented in the U.S. on all trackrequired by the
RSIA legislation, a total of 57 535.7 miles, which accounts for about 41% of the nearly

140 000 route-miles ofthe U.S. rail network. The total miles of track that have PTC installed
includes the U.S. operations of both CN (3107 miles)and CP (2118 miles).

For comparison, the Canadian rail network comprises about 26 000 route -miles of track. Key
routes account for a combined total of about 10 940 miles of main track, which represents
about 42% of the Canadian rail network. When the key route criteria are comparedto the high -
hazard route criteria ofthe U.S. RSIA, itisreasonable to conclude that the hazards and
percentages for route-miles of affected track are similar. Although U.S. legislation required that
PTC be installed on high-hazard routes, there isno similar requirement toinstall PTC or ETC on
comparable routesin Canada that carry DG.
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A review of all TSB rail investigation reports (excluding Class 5 occurrences and including this
occurrence) produced since the inception of the TSB in 1990 determinedthat 80 occurrences
may have been prevented had a train control system equivalentto PTC (i.e., ETC) been
available.

Furthermore, when TSB Class 5 occurrences are also considered, from 2004 to 2019, there was
anannual average of 31 reported occurrences in which a train crew did not respond
appropriately toasignal indication displayedin the field, and the yearly number of these
occurrencesison therise.In particular,2018 (40)and 2019 (38) had the highest number of
these occurrences.

In 2000, the TSBissued its first recommendation (R00-04) for implementingadditional train
control defences following its investigation intothe 1998 collision between 2 CP trains near
Notch Hill, British Columbia.3 After determining thatbackup safety defences for signal
indications were inadequate,the Board recommendedthat

the Department of Transport and the railway industry implement additional

backup safety defences to help ensure that signal indications are consistently
recognized and followed.

TSB Recommendation R00-04

In 2013, the TSB issued another recommendation (R13-01) for implementing additional train
control defences following its investigation into the 2012 derailment and collision of VIA Rail
Canada Inc. passenger train 92 (VIA 92) near Burlington, Ontario.4 Following the investigation,
the TSB indicated that Transport Canada(TC) and the industry should move forward with a
strategy that would prevent thesetypes of accidents by ensuring that signals, operating speeds,
and operatinglimits are always followed. The Board recommended that

the Department of Transport require major Canadian passenger and freight

railways implement physicalfail-safe train controls, beginning with Canada'’s
high-speed rail corridors.

TSB Recommendation R13-01

In2014,inresponse to the 2 TSB recommendations, a joint TC-industry train control working
group (TCWG) was established. The group was chaired by TC Rail Safety, and alsoincluded
representatives from the railway industry and operating crew unions. After establishing the
TCWQG, there were a series of ongoing meetings, discussions, and studies related to the
development and implementation of ETC systems in Canada with noimplementation plan or
other tangible results to date. While TC did publish a Notice of Intent in the Canada Gazette,
Partl,in February 2022 signallingits intent torequirethe implementation of ETC in Canada,
thereis stillno implementation plan.

3 TSBRailway Investigation Report R98V0148.
4 TSBRailway Investigation Report R12T0038.
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Inthe time it took TC and industry to strike the TCWG, study the issue, produce the TCWG Final
Report, contract a follow-on report from the Canadian Rail Research Laboratory (CaRRL) and
study the CaRRL results, PTC had been fully implementedin the U.S. on all of the high-hazard
trackage required by the RSIA legislation.

Despite significant investment in PTC technology for the CN and CP locomotive fleets and their
U.S.infrastructure,and 2 TSB recommendations to TC related to ETC dating back over 20 years,
little hasbeen done to extend the use of PTC into Canada or devel op a similar form of ETC in
Canada.

In this occurrence, with nobackup physical fail-safe defence, such asa PTC/ETC system, there
was no automaticintervention available to slow or stop the train. Consequently, the collision
occurred after the train 318 LE, who was fatigued, did not respond appropriately to the Clear to
Stop signal displayed in the field.

By definition, the CN Rivers Subdivision is a key route and is also an integral part of one of the
major rail trafficcorridorsin Canada. This also means that the cities, towns, and villages along
this key route are continually exposed to the risks associated with key trains transporting DG.
Any collision or derailmentinvolving akey train presents arisk of a DG release. Ifa train
accident occurs on a key route, akey train or trains may be involved, increasing the riskofa DG
release and potential adverseconsequences topeople, property or the environment.

[tis clear thatthe current administrative defences for train operation, such as company
procedural guidelines, notices and instructions, as well as the TC-approved Canadian Rail
Operating Rules and Work/Rest Rules for Railway Operating Employees, are not always effective.
Consequently, incidents and accidents continue to occur.

The first TSB recommendation on thisissueis over 20 years old. The 2013 recommendation
called for the implementation of physical fail-safe train controls, beginningwith Canada’s high-
speed rail corridors.5 While the high-speed corridors are generally comprised of key routes,
more recentaccident history demonstrates that there is alsoa need for the implementation of
fail-safe train control systems on all key routes.

The implementation of physical fail-safe train control technologies such as ETC would provide
an extra layer of safety when operated in conjunction with existing administrative defences.
However, the Canadian railway industry continues torely solely on administrative defences,
such as company procedural guidelines, the Canadian Rail Operating Rules, and the Work/Rest
Rules for Railway Operating Employees, to protect against train crews not responding
appropriately tosignal indications displayedin the field. If TC and the railway industry donot
take action to implementphysical fail-safe defences toreduce the consequences of inevitable
human errors, the risk of collisions and derailments will persist, with a commensurate increase
in riskon key routes in Canada.

> Canada's primary high-speed rail corridor extends from Québec, Quebec, to Windsor, Ontario.
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Therefore, the Board recommendedthat

the Department of Transport require major Canadian railways to expedite the
implementation of physical fail-safe train controls on Canada’s high-speedrail
corridors and on all key routes.

TSB Recommendation R22-04
Previous responses and assessments
N/A
Latest response and assessment
November 2022: response from Transport Canada

Transport Canada (TC) agrees with recommendation R22-04. The Department has taken
concrete steps, in conjunction with government and industry partners,toadvance the
implementation of physical fail-safe train controls to ensure that signal indications are
consistently recognized and followed by train crews.

The Notice of Intent (NOI) publishedin February of 2022 sent a strong signal of TC’s
commitmenttothe deployment of Enhanced Train Control (ETC) on the Canadian rail network
and made clear that the highest risk corridors must be equipped with fail safe, automatic train
protection by 2030. Feedback from stakeholders supportedthe risk-based and corridor-specific
implementation which ensures investments in safety improvements on a given corridor are
tailored to the safety risk of that corridor.

TC continues tomove forward with the necessary building blocks for regulating ETC in Canada,
with emphasis on the methodology toassessindividual corridor riskand a framework for
ensuring interoperabletrain operations.

As outlined in the NOI, implementing a corridor riskassessment methodology that is robust and
consistently applied across Canada will requirethe principles of the risk-prioritization criteria
and methodology tobe set out in the regulatory frameworkand subject to TC approval. To
supportregulatory development, TCis developinga corridor riskassessment methodology to
be completed by September 2023 that will incorporate key risk factors, such as train speed,
presence of dangerous goods, passenger traffic,and population density. The factors will serve to
identify higher risk corridors and guide priority implementation of ETC across the Canadian rail
network.

TC hasentered into an agreement with the Standards Council of Canada tohave the Canadian
Standards Association (CSA) develop a National Technical Specification on Interoperability by
September 2023. The CSA, asa standards development organization, has the expertise tobring
industry and other stakeholders together to develop this essentialbuilding block for ETC. This
will ensure that information, such as train position and train speed, can be communicated
reliably and securely between railways, notwithstanding the chosen train control technology.
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The development and deployment of ETC is a complex and capital-intensiveundertaking.As
discussed in the NOI, consideration will need tobe given to other important elements such as
telecommunications needs, access to spectrum, and how toensure the regulation fosters
innovative and evolving technology. TC is working diligently with stakeholders toadvance
these elementsin order to meet our commitment ofimplementing ETC on the highest risk
corridors by 2030.

In parallel with advancing ETC, the department has continued to strengthenthe rail safety
regulatoryregime and has taken measures that address safety risks identified in this
investigation report. These measures include new Locomotive Voice and Video Recorder
Regulations, which ensures crucial information is available to help determine the cause ofan
accidentand to prevent future accidents. The Duty Rest Rules, informed by the latest fatigue
science, will reduce the occurrences of fatigue in railway operations by placing new limits on
thelength of aduty period and increasing the length of the minimum rest period between shifts.
Strengthening ofthe Track Safety Rulesand Key Trainsand Key Routes Rules will reduce the
likelihood of a derailment of a train carrying dangerous goods.

January 2023: TSB assessment of the response (Satisfactory in Part)

Thisrecommendation is related to the TSB Watchlist 202 2 key safety issue of “Following
railway signal indications,” wherethere is a risk of serious train collision or derailment if
railway signals are not consistently recognized and followed. It isalsolinked to dormant Board
Recommendation R00-04and active Recommendation R13-01.

A review of all TSB rail investigation reports (excluding Class 5 occurrences and including this
occurrence) produced since the inception ofthe TSB in 1990 determinedthat 80 occurrences
may have been prevented had a train control system equivalentto P ositive Train Control (i.e.,
Enhanced Train Control [ETC]) been available.

From 2004 to 2021, there hasbeen anannual average of 35 reported occurrences in which a
train crew did notrespond appropriately toa signal indication displayedin the field. Although
the number of occurrencesin 2019 increased to 45, the number of occurrencesin 2020 and
2021 returned tothelong-run average (34 and 32, respectively).6

Transport Canada (TC) agrees with Recommendation R22-04 and has taken steps, in
conjunction with government and industry partners, toadvance the implementation of physical
fail-safe train controls. TC published a Notice of Intent (NOI)in February 2022, identifyingthat
highestrisk corridors mustbe equipped with fail -safe, automatic train protection (i.e., ETC) by
2030.

To identify higher risk corridors, TC is developing a methodology to assess individual corridor
risk, to be completed by September 2023; it will incorporate key risk factors, such as train
speed, presence of dangerous goods, passenger traffic, and population density.

6 TSB Watchlist 2022.
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Interoperability is an essential buildingblock for ETC. TC has stated it will ensure that
information, such as train position and train speed, can be communicated reliably and securely
between railways, notwithstanding the chosen train control technology. TC has entered intoan
agreement with the Standards Council of Canada tohave the Canadian Standards Association
(CSA) develop a National Technical Specification on Interoperability by September 2023.

The Board notes that the development and deployment of ETC is a complex and capital -
intensive undertaking, and that consideration will needtobe given to other important elements
such as telecommunications needs, access to spectrum, and how to ensure the regulation
fostersinnovative and evolving technology. It also notes that TC has continued to strengthen
the rail safety regulatory regime, with the new Locomotive Voice and Video Recorder Regulations
and Duty and Rest Period Rules for Railway Operating Employees, and the strengthening of the
Railway Track Safety Rules” and the Rules Respecting Key Trains and Key Routes.8

The Board is encouraged that TC has accepted this recommendation and has committed, in
conjunction with government and industry partners, to develop a corridor risk assessment
methodology and a National Technical Specification on Interoperability by September 2023.
This action is a positive step toward the implementation of physical fail -safe train controls on
Canada’s high-speed rail corridors and on all key routes. However, until TC provides further
clarification on which corridors will require ETC, the Board considers the response to
Recommendation R22-04tobe Satisfactoryin Part.

File status
The TSB will monitor TC’s progress on its planned actions.

This deficiency file is Active.

" The revised Rules Respecting Track Safety came into effect on 01 February 2022.
8 The revised Rules Respecting Key Trains and Key Routes came into effect on 22 August 2021.



