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Introduction

* Freight rail air brakes - interconnected system controlled by the
locomotive engineer

« compressed air supplied by the locomotives flows through the brake
pipe to the individual freight cars

» each freight car stores air in reservoir tanks
« the air pressure within the brake pipe is controlled by the engineer

» brake pipe pressure controls the brake actions within the train as a
whole
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Introduction

« Airbrake system failure has serious consequences — uncontrolled
movements.

 TSB noted in report R16W0242;

“...while equipment runaways are generally considered low frequency, they can also be high-
risk events and have extreme consequences, particularly if they involve dangerous goods...”".

« TSB 2022 Watchlist included unplanned and uncontrolled
movements of rail equipment;

« since 2013 18 TSB investigation reports involving uncontrolled
movements.
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Introduction

« TSB concluded that:

“In most operating scenarios, some leakage is expected and it will not
initially compromise safety. However, it can create a reduced margin of
safety when a train brake system is relied upon for an extended
duration. The determination of an extended duration will depend on
factors such as ambient temperatures, anticipated brake cylinder
leakage rates and the percentage grade at the location where the train
is stopped. If a critical loss of brake cylinder pressure occurs due to
leakage effects, an uncontrolled movement can result.”
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NRC Cold Weather Airbrake Facility (CWAB)
« up to 14 complete working freight car

air brake systems

» representing approximately 600 feet of
train length.

« cars connected using standard end-of-
car hoses and glad hands.

* emergency portion, service portion,
body-mounted brake cylinder,
empty/load valve, and retainer valve.
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NRC Cold Weather Airbrake Facility (CWAB)

« Each brake system is instrumented to collect:
» Dbrake pipe pressure (BPP)

« auxiliary reservoir pressure (ARP)

* emergency reservoir pressure (ERP)

» Dbrake cylinder pressure (BCP)

» Dbrake cylinder force (BF)

» brake piston displacement.
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NRC Cold Weather Airbrake Facility (CWAB)

« perform standard air brake operations as would occur in a train in-
service using an electronically controlled pneumatic air delivery
system

» allows for repeatable brake applications

« supply air is filtered, dried and cooled to the test temperature
before entering the individual air brake systems

« Air brake systems were tested in six separate testing rounds at the
NRC CWAB facility between November 2021 and February 2023

(Testing continues: Nov 2023 and Feb 2024 tests completed) 8
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Test Procedure

« service and emergency portions and brake cylinders were provided
by partner short line railways and from the NRC'’s stock of air brake
components

* The partner railways removed brake systems from cars which had
recently passed air brake inspections

 The ages of the air brake components were estimated from the
dates of last service found on the service and emergency portions,
and where these dates could not be found the NRC estimated the
ages based on discussions with the providing railway
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Test Procedure

« all air brake systems were tested with an AAR approved
automated single car test device (ASCTD) as a complete and
working air brake system prior to testing

« tested for a minimum of 7 hours each day at five temperatures:
— 0°C, -10°C, -20°C, -30°C and -40°C
« The BPP was 90 psi (representing a front of train BPP) for one test
day and 75 psi (representing a rear of train BPP) for a second day
of testing

10
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Test Procedure

« The air brake applications tested and discussed here include:

— Minimum service brake application of 6 psi from fully charged (brakes
released) state;

— Full service brake application of 26 psi from fully charged state;
— Emergency brake application, held for 10 minutes; and

— Emergency brake application from fully charged state, held for 90
minutes.

11
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Test Procedure

service worn units the air brake systems were sent to an AAR
approved facility for refurbishment

refurbished units tested under the same conditions

A total of 44 brake systems are discussed in these results
— 23 service-worn systems and 21 refurbished systems.

Each brake system was subjected to a minimum of twelve brake
applications each day at two BPP (75 and 90 psi) and five test
temperatures, resulting in data collected from over 5,280 controlled

brake applications. .
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Results

« Service Braking, Minimum and Full Service Applications
« Emergency Braking: 10 minutes after application

« Emergency Braking: 90 minutes after application

« Effect of Time Since Refurbishment on Performance

« Effect of Temperature on airflow requirements

13
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Service Braking, Minimum and Full Service Applications
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Service Braking, Minimum and Full Service Applications
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Service Braking, Minimum and Full Service Applications
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Emergency Braking: 10 minutes after application
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Emergency Braking: 10 minutes after application
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Emergency Braking: 90 minutes after application
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Effect of Time Since Refurbishment on
Performance

new and refurbished systems provide as
expected brake performance even at colder
temperatures

at -40°C after 90 minutes systems up to 15
years old have lost 50% emergency braking
force

systems older than 15 years have 80%
applied force

Note that all systems shown in these results
passed the SCABT at temperatures of
approximately 10 °C or warmer
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tests are with new brake hoses and
glad hands: differences in airflow solely
due to increase in air leakage through
the control valves.

a train which passed the air flow test at
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Discussion

« over 5,000 air brake applications recorded:

« New and refurbished systems do not lose performance to the same
extent as service worn systems;

« The time that sufficient emergency brake force is held to secure a train
decreases with decreasing temperatures — consideration should be
made for the time required to apply sufficient hand brakes on grades
following emergency brake applications and;

» Reduced air brake forces at lower temperatures will affect stopping
times during service braking.

22
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Discussion

» Stopping distances in colder temperatures will be longer, as brake
force will be lower than it would be under comparable at warmer
temperatures;

» Lower available brake force when using the automatic (train) air brake
system may require increased use of the locomotive independent
brake or dynamic brake to control train speeds;

« Use of the retainer valve may not hold the train or control train speed
in the same manner as it would at warmer temperatures.

23
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Discussion

An emergency brake event will take longer for the train to stop
compared to the same stop in warmer conditions

Once stopped the crew will have less time compared to similar
conditions at higher temperatures to set hand brakes to recover the
train from the emergency brake situation before braking force is
diminished

24
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Q&A Session
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