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W-0396 — Derailment — near Ronald Reagan National Airport Station — April 16, 2024
Document Purpose:

This WMSC written report on WMATA Metrorail’s safety event investigations and review of Metrorail’s findings in
accordance with the WMSC Program Standard, in conjunction with the attached Metrorail investigation reports that
have undergone WMSC staff review and, if necessary, feedback and revision, describes the investigation activities,
identifies factors causing or contributing to the safety events, and sets forth ongoing, additional, or upcoming corrective
actions and further oversight work (such as inspections and audits) as necessary or appropriate. The WMSC'’s ongoing
oversight during the investigative process, including safety event reporting and verification, participation in investigative
interviews, data review, consistent communication with the Metrorail investigations team, and feedback on Metrorail’s
reports leads to further improvements prior to consideration of the reports by WMSC Commissioners for adoption. The
WMSC'’s safety event investigation oversight assures the sufficiency and thoroughness of Metrorail’s investigations.
The WMSC Commissioners are considering these documents (the WMSC review and Metrorail’s investigation reports)

as a unified item for adoption at the Washington Metrorail Safety Commission meeting on September 16, 2025.
WMSC staff recommend adoption of this investigation.

In 2024, Metrorail reported 3 derailments, a decrease from the 7 reported in 2023. Of the 2023 derailments, one (1)
involved a passenger occupied train and six (6) involved roadway maintenance machines (RMM). All 2024 derailment
events involved RMMs.

Roadway Maintenance Machines

The WMSC's audit of Metrorail's Maintenance Machine Program, issued on October 18, 2023, demonstrated that while
Metrorail has made improvements to its RMM program, Metrorail is not effectively tracking and mitigating hazards
related to RMM maintenance and operations. Metrorail has developed, and the WMSC has approved corrective action
plans to address the audit’s five findings and six recommendations. The WMSC continues to review deliverables for
these corrective action plans, which have scheduled completion dates through December 2025, and will conduct
oversight activities even after the CAPs are closed to ensure the improvements made continue.

Safety event summary:

On Tuesday, April 16, 2024, while traveling in a convoy with three other roadway maintenance machines (RMMs) to
Ronald Reagan National Airport Station to be used for scheduled track maintenance, Tie Remover and Inserter or
TRIPP (TR-05) derailed as the Equipment Operator tried to negotiate an incline and curve while switching to an

improper mode of operation.

As the Equipment Operator began to negotiate the 4% incline on the 800-foot curve between Crystal City and Ronald
Reagan National Airport stations, the unit began to lose traction propulsion. To regain traction, the Equipment Operator
switched from Travel mode, the required mode of operation while transporting the vehicle, to Work mode. In Work
mode, the unit is lowered closer to the track, allowing for increased stability and traction. At 1:21 a.m., after regaining
power traction and continuing through the curve at speeds no greater than 5 miles per hour, the front wheel of the unit
came off the track, causing the unit to derail, making contact with the third rail insulator and coverboard before coming
to rest. At 1:24 a.m., TR-05's Equipment Operator reported the derailment to the Button Rail Traffic Controller in the



750 First §t. NE  Ste. 300 = Washington, 0.C. 20002 Office: 202-384-1520 - Website: www.wmsc.gov

Control Center via phone. The Button Rail Traffic Controller contacted the Roadway Worker in Charge (RWIC) to inquire
about the derailment, to which the RWIC responded they were unaware of. At 1:26 a.m., the Equipment Operator
confirmed the derailment via radio to the Radio Rail Traffic Controller. At 1:31 a.m., approximately 7 minutes after the
derailment was reported, the Radio Rail Traffic Controller inquired with the RWIC if there were any injuries. There were
no injuries reported as a result of the derailment. At 1:38 a.m., the RWIC notified the Radio Rail Traffic Controller that
TR-05 contacted the third rail, which had already been de-energized due to the area being part of a work location. The
RWIC stated they would be using a hot stick to confirm that power was de-energized. After third rail power was

confirmed to be down, the RWIC was instructed by the Radio Rail Traffic Controller to stand clear of the roadway.

At 3:25 a.m., Prime Mover (PM 37) was sent to rerail TR-05. At 3:34 a.m., Power personnel were dispatched to the
scene of the derailment outside of Ronald Reagan National Airport Station to inspect for damage to the third rail before
power was restored. TR-05 was rerailed at 3:46 a.m. and towed at 4:10 a.m. by PM 37 to Alexandria Rail Yard after a
track inspection had been performed. A test train was used to ensure the involved section of track was safe for

passenger service.
TR-05's Equipment Operator was removed from service for post-incident inspection and TR-05 underwent inspection.
Post-derailment vehicle inspection

Contributing factors to this event were determined to be a design flaw that makes the TRIPP Machines unable to
navigate the steep inclines/declines, tight radius and spirals that are present in WMATA's system. This issue was been
identified in all four TRIPP Machines on WMATA property.

Investigation W-0396 led to specific corrective actions including:

e  Metrorail created, completed and closed Equipment Configuration Change (ECC) 2406022 to increase the
displacement and torque on the hydraulic drive motors. Installation was completed on TRIPPs TR04, TRO5,
TRO6 and TRO7.

e  Metrorail reviewed installing on-board camera/DVR and data logging systems
Related Open corrective actions:

e CAP C-0241 addresses the finding that Metrorail is not effectively tracking and mitigating hazards related to
RMM maintenance and operations in accordance with its PTASP (Scheduled completion date February 2026).

e CAP C-0243 addresses the finding that Metrorail does not have a process and assigned resources to inspect
and maintain the hi-rail gear or hi-rail vehicles owned by WMATA as required to ensure the vehicles’ safe

operation (Currently under review for closure)

e CAP C-0244 addresses the finding that Metrorail is not reviewing its RMM-related procedures as required

(Scheduled completion date September 2025).
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AIMS
AOM
ARS
ATCM
CAP
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CENV
CM
CMNT
CMOR
CTEM
ERT
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T
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MTPD
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SAFE
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Abbreviations and Acronyms

Advanced Information Management System
Assistant Operations Manager

Audio Recording System

Office of Automatic Train Control Maintenance
Corrective Action Plan

Closed-Circuit Television

Office of Vehicle Program Services

Chain Marker

Office of Car Maintenance

Office of the Chief Mechanical Officer

Car Track Equipment Maintenance

Emergency Response Team

Event Scene Release

General Orders and Track Rights System
Incident Investigation Team

Office of Information Technology Systems & Software
Mission Assurance Coordinator

Metro Integrated Command and Communications Center
Maintenance Operations Center

Metrorail Operating Rulebook

Maintenance of Way Engineering

Metro Transit Police Department

National Oceanic and Atmospheric Administration
Operations Manager

Office of Safety Investigations

Point of Derailment

Prime Mover

Rail Maintenance Machines or Class 2 Vehicles
Rail Traffic Controller

Office of Rail Transportation

Roadway Worker In Charge

Department of Safety

Safety Measurement System

Spot Tamper

Tie Crane

Tie Remover/Inserter

Track Geometry Vehicle

Office of Track and Structures

Vehicle Monitoring and Diagnostic System
Washington Metropolitan Area Transit Authority
Washington Metrorail Safety Commission
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Washington Metropolitan Area Transit Authority
Department of Safety — Office of Safety Investigations

Executive Summary
*Note that all times listed are approximate and may contain minor variations due to differences between
systems of record. *

On Tuesday, April 16, 2024, at 00:30 hours, Tie Remover and Inserter TR-05 (TRIPP Machine),
a Rail Maintenance Machine (RMM), was traveling to the National Airport Station from Alexandria
Yard for scheduled roadway maintenance.

As the Office of Track and Structures (TRST) Equipment Operator AA of TR-05 navigated a four
percent (4%) incline on an 800-foot curve on track 2 from Crystal City Station to National Airport
Station in the forward position, the RMM began to lose traction propulsion. The Equipment
Operator switched from “Travel” mode to “Work” mode?. The RMM regained traction power and
continued navigating the curve at speeds of no more than 5 (Miles Per Hour) MPH. As the RMM
was exiting the spiral to tangent track, the front wheels of the RMM derailed near Chain Marker
(CM) C2 354+00.

At 01:24 hours, the Equipment Operator AA of TR-05 notified via phone the Metro Integrated
Command and Communications Center (MICC) OPS 3 Button Rail Traffic Controller (RTC) to
report that the unit derailed near CM C2 354+00.

At 01:25 hours, the Radio RTC contacted the Roadway Worker In Charge (RWIC?) to ask if TR-
05 had derailed at Reagan National Airport Station. The RWIC informed the MICC that they had
no knowledge of a derailment and would investigate.

At 01:26 hours, the Equipment Operator of TR-05 confirmed that their unit derailed outside the
platform limits near Chain Marker (CM) C2 354+00. The left front wheel made contact with a third
rail insulator and coverboard.

It should be noted that the Advanced Information Management System (AIMS) log displayed that
third rail power was de-energized between National Airport Station and Crystal City Station at
01:21 hours for scheduled roadwork before the derailment.

The MICC notified all appropriate personnel. TRST Emergency Response Team (ERT), Car Track
Equipment Maintenance (CTEM), Rail Fleet, and Safety Investigations responded. At 03:30
hours, Safety Investigations released the scene, and measures were taken to rerail the RMM.

At 03:52 hours, TR-05 was successfully rerailed. Prime Mover (PM) 37 towed the unit to
Alexandria Yard and held it for a post-incident inspection. Tracks 1 and 2 were inspected, a test
train was sent through the incident location, and at 04:11 hours, it was determined that both tracks
were good for revenue service.

The probable cause of the derailment at National Airport Station on April 16, 2024, was due to a
design issue of the TRIPP Machines. Specifically, TR0O5 was not designed to navigate the steep

' A TRIPP Machine is Class 2 work vehicle with a wheelbase of 314 inches and a single axel design.

2 TRIPP Machines have an air suspension that is inflated in “travel mode” and deflated in “work mode.” The
speed in travel mode must not exceed 15 MPH, and the speed in work mode must not exceed 5 MPH.

3 The Roadway Worker In Charge is a qualified employee who is responsible for establishing on-track safety

for roadwaz work crews and lone workers who are qualified to establish on-track safetz for themselves.
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inclines/declines, tight radius, superelevation, and spirals of the WMATA rail system. To increase
the torque to the wheels, CENV reconfigured and added additional traction motors to the TRIPP
machines to assist with navigating WMATA's rail system, but there are still challenges navigating
in travel mode.

Following the derailment, a post-inspection by Car Track Equipment Maintenance (CTEM)
revealed a minor hydraulic seal leak at the rear drive motor. However, this issue was determined
not to be a contributing factor to the derailment.

Vehicle Program Services within Rail Fleet are currently exploring options to enhance torque
supply to the RMM wheels, aiming to eliminate the need for entering work mode outside
designated work areas.

Incident Site

National Airport Station Chain Marker (CM) C2 354+00

Field Sketch/Schematics

Derailment Location

@ CM C2 354+00

Figure 1 - Aerial view of derailment location
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Figure 2 - Path of travel for TR-05 at Crystal City (C09), track 2 towards National Airport (C10)
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Figure 3 - Field sketch of the location where TR-05 derailed in approach to National Airport Track 2 platform limits.

The above depiction is not to scale.

Purpose and Scope

The purpose of this accident investigation and candid self-evaluation is to collect and analyze
available facts, determine the probable cause(s) of the incident, identify contributing factors, and
make recommendations to prevent a recurrence.
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Investigative Methods

The investigative methodologies included the following:
¢ Physical Site Assessment

o Formal Interviews — SAFE interviewed one (1) individual as part of this investigation. The
interview included persons present at, during, and after the incident, those directly
involved in the response process, and representatives from the Washington Metrorail
Safety Commission (WMSC). SAFE interviewed the following individual:

o Equipment Operator AA

e Documentation Review — Collection of relevant work history information and process
documentation contained in WMATA systems of record. These records include:
e Metrorail Operating Rulebook (MOR)
National Oceanic and Atmospheric Administration (NOAA)
30 Day Work History
Preventive Maintenance Manual Nordco Tie Remover/Inserter Machine Review
Car Track Equipment Maintenance (CTEM) Inspection Data Review [Pending]
Office of Track and Structures (TRST) Inspection Data Review
Maintenance of Way Engineering (MOWE), Track Engineering Analysis Report
Office of IT Systems & Software (ITSS) Data Review
Rail Operations Center (ROC) Approved Incident Report
Maximo Data
General Orders & Track Rights System (GOTRS)

e System Data Recording Review — Collection of information contained in Metro Data
Recording Systems. This data includes:
e Audio Recording System (ARS) playback [Radio and Landline Communications]
e Vehicle Program Services, Rail Fleet Vehicle Monitoring and Diagnostic
System (VMDS) log
o Closed-Circuit Television (CCTV)
e AIMS playback
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Investigation

On Monday, April 15, 2024, at 23:58 hours, the TRST Supervisor (herein known as the RWIC)
contacted the MICC OPS 3 RTC to request a Supervisory Outage under ETO protection on track
1, CM C1 338+00 to 361+00 and a Red Tag Outage on track 2, under ETO protection from CM
C2 339+24 to 370+20 and informed the RTC that their four (4) unit convoy with PM-37, TC-04,
TR-05, and ST-04 was leaving Alexandria Yard enroute to National Airport Station.

i

Figure 4 - TRIPP Machine

M REAL TIME EVENTS AIM REAL TIME ALARMS AIM REAL TIME TABULAR AIM EVENTS HISTORY

Tue Apr 16 01:21-40 EDT 2024 | Crystal (?ity C09-34—-DC Feeder Tie Breaker COMMANDED Prohibit Close BY SYSTEM AT b L azv ‘ 1EVE
[vasc-hostapva

Tue Apr 16 01:21:40 EDT 2024  ||Crystal City C09-34 DC Feeder Tie Breaker CURRENT STATE = Tripped Yb LAZY ‘ .-

Tue Apr 16 01:21:39 EDT 2024 |National |Arpt C10-C32A Third Rail Power CURRENT STATE = Deenergize Yb LAZY ‘ 1-EVE

Tue Apr 16 01:21:39 EDT 2024 || Crystal City C09-C30 Third Rail Power CURRENT STATE = Deenergize Yb ILAZY ‘-

Tue Apr 16 01:21:39 EDT 2024 |National Arpt C10—367DC Feeder Tie Breaker COMMANDED Prohibit Close BY SYSTEM AT b LAZY ‘ TEVE
[vasc-hostapva

Tue Apr 16 01:21:39 EDT 2024 | National lArpt C10-36 DC Feeder Tie Breaker CURRENT STATE = Tripped Yb LAZY ‘.-

Tue Apr 16 01:21:30 EDT 2024 |National A-Arpt C10-32-DC Feeder Tie Breaker COMMANDED Prohibit Close BY SYSTEM AT b LAZY ‘-
[vasc-hostapva

Tue Apr 16 01:21:39 EDT 2024 | National lArpt C10-32 DC Feeder Tie Breaker CURRENT STATE = Tripped Yb LAZY ‘.-

Tue Apr 16 01:21:39 EDT 2024  ||Crystal City C09-33 DC Feeder Tie Breaker CURRENT STATE = Tripped Yb LAZY ‘.-

Tue Apr 16 01:21-30 EDT 2024 | Crystal (?ity C09-33-DC Feeder Tie Breaker COMMANDED Prohibit Close BY SYSTEM AT b LAZY ‘ 1EVE
[vasc-hostapva

Tue Apr 16 01:21:39 EDT 2024  ||Crystal City C09-42 DC Feeder Tie Breaker CURRENT STATE = Tripped Yb LAZY ‘ .-
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Tue Apr 16 01:21:39 EDT 2024 || Crystal City C09-C30A Third Rail Power CURRENT STATE = Deenergize Yb ILAZY ‘ 1-EVE

Tue Apr 16 01:21:39 EDT 2024 | Crystal E;:i,ggz:ﬁfc Feeder Tie Breaker COMMANDED Prohibit Close BY SYSTEM AT b LAZY ‘ -

F‘igure 5— AIMS log depicting Third Rail Power de-energized and Tie Breakers Prohibit Closed between National Airpén‘
Station and Crystal City Station at 01:21 hours.

The scheduled work was to address gauge defects between Crystal City and National Airport.
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Track Start Location End Location DESCRIPTION START_DATE Problem Code VALUE LENGTH Condition Rating EAM Repeat Defect

Tcz 351+70 351+94 Gage Wide 4/2/2024 D26-0UT OF GAUGE 57.65 26 Red YES
Tcz 349 +97 350+19 Gags Wide 4£2/2024 D26-0UT OF GAUGE ~ 57.567 23 Red NO
TC2 349 + 46 349 +81 Gage Wide 4/2/2024 D26-0OUT OF GAUGE ~ 57.758 36 Red NO
TC2 345 +31 345 +60 Gage Change 4/2/2024 D26-0UT OF GAUGE 0.895 29 Red YES
Tcz 351 +56 351+77 Gage Change 4/2/2024 D26-0UT OF GAUGE 0.767 22 Red YES
TC2 350 +68 350+79 Gage Wide 4/2/2024 D26-QUT OF GAUGE ~ 57.518 12 Red NO
TC2 350+35 350+44 Gage Wide 4/2/2024 D26-0UT OF GAUGE ~ 57.435 10 Yellow YES
TCz 346 +97 347 +08 Gage Wide 4/2/2024 D26-0UT OF GAUGE ~ 57.346 12 Yellow YES
TCcz 348 +38 348 + 48 Gage Wide 4/2/2024 D26-0UT OF GAUGE ~ 57.368 11 Yellow NO
TC2 351+20 351+33 Gage Wide 4/2/2024 D26-0UT OF GAUGE ~ 57.312 14 Yellow YES

Figure 6 - Track Geometry Vehicle (TGV) Report from April 2, 2024
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Figure 7 -TGV Report from April 2, 2024

At 01:24 hours, the Equipment Operator AA of TR-05 contacted the Metro Integrated Command
and Communications Center (MICC) OPS 3 Button Rail Traffic Controller (RTC) via phone to
report the unit derailed near CM C2 354+00.

At 01:25 hours, the MICC RTC contacted the RWIC to ask if TR-05 had derailed at National
Airport Station. The RWIC informed the MICC that they had no knowledge of a derailment and
would investigate.

At 01:26 hours, the Equipment Operator AA of TR-05 conducted an inspection and confirmed that
the unit derailed outside the platform limits near CM C2 354+00. The left front wheel made contact
with a de-energized third rail insulator and coverboard. The RWIC verified that no injuries were
reported and provided an update to the MICC AOM. The MICC notified all appropriate personnel.
TRST ERT, CTEM, Rail Fleet, and Safety Investigations responded.

At 01:38 hours, the RWIC received permission and proceeded to hot stick in order to confirm that
the third rail power was de-energized. The scheduled roadwork was placed on delay by the RTC.
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Figure 8 - Depicts the location where TR-05 is at the point of final rest with the front wheel off of the running rail.

At 03:30, Safety Investigations released the scene, and measures were taken to rerail the RMM.
At 03:34 hours, the MICC requested that Power personnel respond to the National Airport to
inspect damages before the third rail power was restored.

At 03:52 hours, TR-05 was successfully rerailed. PM 37 towed the unit to Alexandria Yard and
held it for a post-incident inspection. ERT personnel inspected tracks 1 and 2, and a test train was
sent through the incident location. At 04:11 hours, ERT reported both tracks were good for
revenue service.
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Chronological Event Timeline

A review of ARS playback, i.e., phone and radio communications, revealed the following timeline:
Time Description

Monday, April 15, 2024

23:18:04 hours | TR-05 Equipment Operator: Contacted Alexandria Tower Interlocking
Operator.

Interlocking Operator: Instructed TR-05 Equipment Operator to standby
[Alex Yard Radio]
23:19:19 hours | Interlocking Operator: Radioed to TR-04 Equipment Operator

TR-05 Equipment Operator: Stated they had TR-05 replacing TR-04*. They
were ready to enter the mainline once they looped around. They were going
to National Airport, track 2, by way of Crystal City Station. [Alex Yard Radio]
23:45:42 hours | RWIC: Requested a Supervisory Outage, track 1, C09 to C10 between Chain
Markers (CM) 343+00 to 356+00, using ETO Protection. Also requesting a
Red Tag Outage on track 2, under ETO Protection from CM C2 344+24 to
365+20

Radio RTC: Informed the RWIC that they inherited the General Order and
were the junior (piggybacking). The RTC requested the main Chain Markers
of their protected area.

RWIC: Asked the RTC to repeat the message.

Radio RTC: Informed the RWIC that they inherited the General Order and
needed the Chain Markers for the original location’s protected area.

RWIC: Stated they would get back with that information shortly [OPS 3 Radio]

4 TR-04 was out of service due to an issue with the left rail lift czlinder.
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Time

Description

23:48:07 hours

RWIC: Radioed for the MICC

Radio RTC: Asked the RWIC how the four units in the convoy should be lined
up and where were the vehicles coming from

RWIC: Stated PM 37 would be the only unit on track 1. ST-04, TR-04, and
TC-04 on track 2.

Radio RTC: Asked the RWIC what station should PM 37 be located.
RWIC: Stated National Airport, track 1

Radio RTC: Repeated PM 37 would be on track 1 and asked the RWIC where
did they want ST-04, TR-04 and TC-04 located.

RWIC: Stated they would be on track 2

Radio RTC: Asked if the RMMs would be placed in that order, with TR-04 on
the Huntington end and TC-04 on the Downtown end.

RWIC: Stated ST-04 should be on the Downtown end and TC-04 on the
Huntington end.

Radio RTC: Repeated ST-04 should be on the Downtown end and TC-04 on
the Huntington end and added that TR-04 should be the center vehicle.

RWIC: Replied affirmative.

Radio RTC: Asked the RWIC to confirm the chain markers for the work zone
that they inherited. [OPS 3 Radio]

23:50:08 hours

CMNT: Called off duty at National Airport
Radio RTC: Acknowledged message.

Radio RTC: Stated to TU 646 that they see they have PM37, ST-04, and TC-
04 coming out of C99 (Alexandria Yard). The RTC asked what location was
TR-04 was coming from.

RWIC: Stated TR-04 was also coming from Alexandria Yard

Radio RTC: Replied Affirmatively and stated they were waiting for the RWIC’s
request to put it into GOTRS

RWIC: Request a Supervisory Outage under ETO protection on track 1, CM
270+2 to 315+56, and a Red Tag Outage on track 2, CM 339+24 to 370+20

Radio RTC: Replied that the chain markers given did not correspond to the
chain markers that were in GOTRS

RWIC: Stated that they would check once again [OPS 3 Radio]

23:54:28 hours

RWIC: Stated to Central they were requesting a Supervisory Outage under
ETO protection on track 1, C1 338+00 to 361+00, and requested a Red Tag
Outage on track 2, under ETO Protection from 339+24 to 370+20

Radio RTC: Instructed the RWIC to call the MICC via landline [OPS 3 Radio]
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23:55:49 hours

Button RTC: Informed the RWIC that when they inherit the entire General
Order, they must provide the chain markers for the entire work zone, not just
their section of the work location. The RTC stated the chain markers 370 to

RWIC: Stated 330+20

Button RTC: Stated yes, to 285 and informed the RWIC that these were the
Chain Markers requested by the Radio RTC, not the chain markers for their
work location.

RWIC: Stated [inaudible] 339+24 to 330+20 on track 2, C2.

Button RTC: informed the RWIC that the work zone started at CM 285+24.
The RTC continued to explain which chain markers were in the original work
zone. Track 1 CM 285+24 to 371+14 and Track 2 CM 285+24 to 370+20

[Yellow/Green 2 Phone [GOTRS]

Tuesday, April 16, 2024

00:06:31 hours

Button RTC: Instructed the Alexandria Tower Interlocking Operator to line up
ST-04 as the lead, TR-05, TC-04, and PM 37 at the trailing end.
[Yellow/Green 2 Phone]

00:14:44 hours

Radio RTC: Informed the RWIC that a red tag power outage was granted
under ETO protection at C1 285+24 to 371+14 and C2 285+24 to 370+20.
The Radio RTC confirmed the RWIC was operating PM 37 and TC-04, TR-
05, and ST-04 were the RMMs in the convoy, leaving from Alexandria Yard.
[OPS 3 Radio]

00:32:20 hours

Radio RTC: Instructed ST-04 Equipment Operator to verify the lunar aspect
at C98-36 signal and granted an absolute block to Potomac Yard, track 1.

ST-04 Equipment Operator: Acknowledge the message with 100% repeat
back. [OPS 3 Radio]

00:33:35 hours

Radio RTC: Shortened the ST-04’s absolute block to signal C97-12,
displaying a red aspect.

ST-04 Equipment Operator: Acknowledged the transmission with 100%
repeat back and stated the convoy had cleared signal C98-02. [OPS 3 Radio]

00:36:40 hours

ST-04 Equipment Operator: Stated they were stopped at signal C97-12,
displaying a red aspect. [OPS 3 Radio]

00:38:08 hours

Radio RTC: Instructed TR-05 Equipment Operator to verify the lunar signal
at C98-36 and granted an absolute block of no closer than 10 feet of the unit
ahead, clearing signal C98-02. They informed the TR-05 Equipment Operator
that ST-04 was holding at signal C97-12, displaying a red aspect.

TR-05 Equipment Operator: Acknowledged the transmission with 100%
repeat back. [OPS 3 Radio]
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00:39:23 hours

TR-05 Equipment Operator: Stated they cleared signal C98-02.

Radio RTC: Acknowledged the message. They then asked ST-04 Equipment
Operator if they were comfortable leading the convoy.

ST-04 Equipment Operator: Stated they felt comfortable leading the convoy.

Radio RTC: Acknowledged the message. They then asked TR-05 Equipment
Operator if they were comfortable being the middle vehicle in the convoy.

TR-05 Equipment Operator: Stated they were comfortable the second
vehicle in the convoy.

Radio RTC: Acknowledged the message. They then asked TC-04 Equipment
Operator if they were at signal C98-36.

TC-04 Equipment Operator: Acknowledged the message.

Radio RTC: Asked TC-04 Equipment Operator if they were comfortable being
the trailing vehicle in the convoy.

TC-04 Equipment Operator: Acknowledged the message and stated they
were comfortable being the trailing vehicle in the convoy.

Radio RTC: Acknowledged the message and instructed the convoy to keep
a safe following distance, do not pass any red signals, and granted a
permissive block to King Street, track 1.

ST-04 Equipment Operator: Acknowledged the message with 100% repeat
back. [OPS 3 Radio]

00:40:07 hours

Radio RTC: Instructed ST-04, TR-05, and TC-04 to maintain a safe following
distance and not pass any red signals. The Radio RTC granted a convoy
block to King Street Station, track 1. [OPS 3 Radio]

00:43:03 hours

Radio RTC: Granted ST-04, TR-05, and TC-04 a convoy block to Braddock
Road Station, track 1, and informed them that signal C12-02 was displaying
a red aspect.

ST-04 Equipment Operator: Acknowledged the message with 100% repeat
back.

TC-04 Equipment Operator: Stated the convoy cleared signal C97-02.

Radio RTC: Acknowledged the message with 100% repeat back. [OPS 3
Radio]

00:46:13 hours

TC-04 Equipment Operator: Stated the convoy had cleared King Street
Station, track 1.

Radio RTC: Acknowledged the message and granted PM 37 holding at signal
C98-37 and absolute block to King Street Station, track 1.

ST-04 Equipment Operator: Acknowledged the message with 100% repeat
back. [OPS 3 Radio]

00:47:27 hours

RWIC: Stated they were holding at signal C98-02.

Radio RTC: Acknowledged the message and informed ST-04, TR-05 and
TC-04 that they would be receiving a lunar signal shortly. [OPS 3 Radio]
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00:48:33 hours

Radio RTC: Granted ST-04, TR-05, and TC-04 a convoy block to Pentagon
City Station, track 1.

ST-04 Equipment Operator: Acknowledged the message with 100% repeat
back. [OPS 3 Radio]

00:49:30 hours

Radio RTC: Granted ST-04, TR-05, and TC-04 a convoy block to Pentagon
City Station, clearing signal C08-04.

ST-04 Equipment Operator: Acknowledged the message with 100% repeat
back. [OPS 3 Radio]

00:50:00 hours

RWIC: Stated they were held at King Street Station, track 1. [OPS 3 Radio]

00:51:01 hours

Radio RTC: Asked the convoy if they were comfortable with PM 37 joining
the convoy.

ST-04 Equipment Operator: Stated they were comfortable with PM 37
joining the convoy.

Radio RTC: Asked PM 37 if they were comfortable being the trailing unit in
the convoy.

Radio RTC: Stated the convoy would be ST-04, TR-05, TC-04, and PM 37 in
a convoy block to Reagan National Airport Station, track 1. PM 37 would drop
off from the convoy and ST-04, TR-05, and TC-04 would continue in a convoy
to Pentagon City Station signal C08-04. [OPS 3 Radio]

00:56:05 hours

RWIC: Acknowledged they were the trailing unit in the convoy to Reagan
National Airport Station, track 1. [OPS 3 Radio]

00:57:29 hours

TC-04 Equipment Operator: Stated the convoy had cleared Potomac Yard
Station, track 1.

Radio RTC: Acknowledge the message. [OPS 3 Radio]

01:05:36 hours

TC-04 Equipment Operator: Stated the convoy had cleared signal C10-38
track 1.

Radio RTC: Acknowledge the message. [OPS 3 Radio]

01:06:31 hours

RWIC: Stated PM 37 was held at Reagan National Airport Station on track 1.
Radio RTC: Acknowledge the message. [OPS 3 Radio]

1:08:06 hours

TC-04 Equipment Operator: Stated the convoy had cleared Crystal City
Station, track 1. [OPS 3 Radio]
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01:09:16 hours

Radio RTC: Informed the convoy once they had cleared signal C08-04 at
Pentagon City Station, TC-04 would be the lead RMM in the convoy.

Radio RTC: Asked TC-04 Equipment Operator if they were comfortable being
the lead unit in the convoy.

TC-04 Equipment Operator: Stated that were comfortable being the lead
unit in the convoy.

Radio RTC: Asked TR-05 Equipment Operator if they were comfortable being
the second unit in the convoy.

TR-05 Equipment Operator: Stated that were comfortable being the second
unit in the convoy.

Radio RTC: Asked ST-04 Equipment Operator if they were comfortable being
the trailing unit in the convoy.

ST-04 Equipment Operator: Stated that were comfortable being the trailing
unit in the convoy.

Radio RTC: Acknowledged the message. [OPS 3 Radio]

01:12:18 hours

TC-04 Equipment Operator: Stated the convoy had cleared signal C08-04.

Radio RTC: Acknowledged the message with 100% repeat back. [OPS 3
Radio]

01:13:23 hours

Radio RTC: The convoy was instructed to keep a safe following distance and
not pass any red signals. A convoy block was granted to Reagan National
Airport, track 2. Signal C10-32 would display a red aspect.

TC-04 Equipment Operator: Acknowledged the message with 100% repeat
back.

Radio RTC: Acknowledged the message. [OPS 3 Radio]

01:17:08 hours

ST-04 Equipment Operator: Stated the convoy had cleared signal C08-06,
track 2.

Radio RTC: Acknowledged the message with 100% repeat back. [OPS 3
Radio]

01:20:36 hours

ST-04 Equipment Operator: Stated the convoy had cleared Crystal City
Station, track 2.

Radio RTC: Acknowledged the message with 100% repeat back and
instructed the convoy to notify Central once they had arrived at Reagan
National Airport Station. [OPS 3 Radio]

01:22:26 hours

ST-04 Equipment Operator: Stated ST-04 had arrived at Reagan National
Airport Station to secure the work location.

Radio RTC: Acknowledged the message. [OPS 3 Radio]
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01:22:41 hours

RWIC: Instructed the Radio RTC to proceed with their message.

Radio RTC: Stated ETO protection was granted on Track 1 CM 285+24 to
371+14 and Track 2 CM 285+24 to 370+20 for the purpose of loading shunts.
Power was still hot and energized, and Units were stationed on tracks 1 and
2 at Reagan National Airport.

RWIC: Stated they received the message and repeated that they now had
permission to place their shunts and their unit at their work location and that
the third rail was hot and energized. [OPS 3 Radio]

01:23:18 hours

Radio RTC: Asked the RWIC if they would be clamping any switches.
RWIC: Replied yes, they are clamping 11B on track 2

Radio RTC: Asked the RWIC if they would be clamping any switches on track
1

RWIC: Stated yes, they are clamping 11A on track 1

Radio RTC: Informed the RWIC that switch 11A was on the center track and
they did not have permission for the center track. They informed the RWIC
that switch 9A was on track 1 and instructed them to verify the switch being
clamped. [OPS 3 Radio]

01:24:06 hours

TR-05 Equipment Operator: Notified the Buttons RTC via phone to report
TR-05 derailed.

Buttons RTC: Asked the Equipment Operator for their location.
TR-05 Equipment Operator: Stated they were near CM C2 354+00.

Buttons RTC: Informed the Equipment Operator that they were requesting
assistance. [VAHQ ROCC Yel/Grn 2 Phone]

01:25:37 hours

Radio RTC: Asked the RWIC for confirmation that a unit derailed at their
location.

RWIC: Stated that this was the first time they were made aware of any vehicle
derailing and asked which unit was involved.

Radio RTC Stated that TR-05, the second unit in the convoy, was the unit
that possibly derailed and asked the RWIC to investigate and confirm.

RWIC: Asked the RTC to repeat the message.

Radio RTC: Stated they received a report that TR-05 had derailed. That was
the second unit on the platform on the Downtown end at Reagan National
Airport. They asked the RWIC to confirm if any vehicles had derailed at their
work location.

RWIC: Stated that they would speak with the Equipment Operator [OPS 3
Radio]
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01:26:52 hours

TR-05 Equipment Operator: Requested to speak to Central.

Radio RTC: Instructed TR-05 to proceed with their message.

TR-05 Equipment Operator: Confirmed that their unit had derailed at CM C2
354+00.

Radio RTC: Asked for confirmation of the derailment at CM C2 354+00 and
the vehicle that derailed was TR-05.

TR-05 Equipment Operator: Confirmed the information.
RWIC: stated that they received the message [OPS 3 Radio]

01:27:44 hours

Radio RTC: Asked the RWIC if all three rail vehicles were berthed at the
platform at Reagan National Airport

Radio RTC: Stated PM37 was berthed on track 1. Track Crane, TC-04, was
the only units on track 2.

Radio RTC: Repeated that TC-04 was the only unit on track 2 at Reagan
National Airport, then stated that TR-05 and FDO04 are holding outside of the
work area.

Radio RTC: Advised the RWIC that their work was going on “Delayed” status
as of 01:28 hours due to the derailment.

RWIC: Acknowledged message and provide 100% repeat back.

Radio RTC: Asked the RWIC to inquire if any medical assistance was
needed.

RWIC: acknowledged and stated that they were contacting the Equipment
Operator via cellphone. [OPS 3 Radio]

01:31:37 hours

RWIC: Contacted the AOM to provide the Equipment Operator’s information.
AOM: Asked if there were any injuries reported.

RWIC: Stated there were no injuries and no medical assistance needed.
AOM: Asked if there was any damages.

RWIC: Stated they were walking to the derailed vehicle to investigate.

AOM: Instructed the RWIC to call back once they had assessed the situation.
[Rail 2 Phone]
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01:38:06 hours

RWIC: Informed the RTC that TR-05 came into contact with the Third Rail at
CM C2 354+00. Stated they would be hot-sticking to confirm power was de-
energized.

Radio RTC: Acknowledged message with 100% repeat back. Authorized hot-
sticking, and added the RWIC must notify the MICC before any work is done
to the unit.

RWIC: Acknowledged the message.

RWIC: Informed the RTC that hot-sticking was performed and confirmed
power was de-energized at CM C2 353+00.

Radio RTC: Acknowledged message and instructed the RWIC to standby and
stand clear.

RWIC: Acknowledged the message. [OPS 3 Radio]

01:55:28 hours

ERT Supervisor: Asked the Radio RTC to have PM37 drop their flatcar at
signal C10-38, put the unit in the pocket track, then reverse onto track 2 in
order for the boom to rerail TR-05

Button RTC: Stated that someone would have to clamp the switches in
reverse.

ERT Supervisor: Stated that’s fine.

Button RTC: Informed the Radio RTC to have PM37 drop their flat car at
signal C10-38, go into the pocket track, and come out on track 2. The RTC
was unable to set the lead. The switch would have to be clamped in reverse.

ERT Supervisor: Stated that was the fastest way to rerail the vehicle.
[Yellow/Green Phone]

03:25:07 hours

Radio RTC: Authorized PM 37 to pass signal C10-44 red with switches 11 B
and 11 A clamped in the reverse position, speed not to exceed 5 MPH over
the switches. Absolute block to clear signal C10-42, and advised to notify
Central once they’ve cleared signal C10-42

PM37 Equipment Operator: Acknowledged message with 100% repeat back
RWIC: Acknowledged message with 100% repeat back [OPS 3 Radio]

03:27:29 hours

PM37 Equipment Operator: Cleared signal C10-42

Radio RTC: Acknowledged message with 100% repeat back

Radio RTC: Instructed the RWIC to unclamp switches 11A and 11B and notify
Central when completed [OPS 3 Radio]

03:34:57 hours

Metro-1: Requested the Power Desk to send personnel to National Airport to
inspect the third rail damage before power is restored [Metro-1 Phone]

03:36:00 hours

OSI: Released the scene to TRST to begin rerailing [MAC Desk Phone]

03:47:00 hours

TRST Supervisor #2: Informed the AOM that TR-05 was rerailed at 03:46
hours and was being connected to PM 37 to be towed to the Alexandria Yard
(C99) yard [Rail 2 Phone]

Incident Date: 04/16/2024 Time: 01:25 hours
Final Report — Derailment

E24301

Drafted By:  SAFE 708 - 05/05/2024
Reviewed By: SAFE 704 - 06/25/2024
Approved By: SAFE 707 — 06/26/2024




Time

Description

03:49:08 hours

TRST Supervisor #2: Informed the RTC that TR-05 was rerailed at 03:46
hours, was being connected to PM 37, and would request a lead to C99 Yard
once the CTEM Mechanic inspected the vehicle and approved transport.

Radio RTC: Acknowledged message and instructed TRST Supervisor #2 to
notify them once TR-05 is added to PM 37. [Rail 2 Phone]

04:02:08 hours

TRST Supervisor #2: Informed the RTC that track inspection was performed
on track 2 at National Airport Station. The track was good for service. [OPS 3
Radio]

04:10:57 hours

Radio RTC: Asked the RWIC if they were ready to return their supervisory
outage tags.

RWIC: Informed the RTC that they were unable to perform any scheduled
work and never received their tags. They informed the RTC that all personnel
and equipment were clear of the roadway on tracks 1 and 2, and third rail
power could be restored at their discretion.

Radio RTC: Acknowledged message with 100% repeat back
RWIC: Informed the RTC that they were ready for transport to C99 Yard

Radio RTC: Acknowledged clear time at 04:11 hours and asked the RWIC if
both tracks were revenue ready.

RWIC: Confirmed that both tracks were revenue ready.

PM 37 Equipment Operator: Stated to the RTC that they were ready for the
lead to C99 Yard

Radio RTC: Acknowledged the message and instructed the Operator to verify
the lunar signal at C10-42 with an absolute block of no closer than 10 feet of
C11-08 signal red [OPS 3 Radio]

TR-05 was towed to Alexandria Yard (C99) for post-incident inspection [OPS
3 Radio]

Note: Times above may vary from other systems’ timelines based on clock settings.
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Closed-Circuit Television (CCTV)
Although TR-05 is equipped with CCTV security video, the CCTV did not record the incident.

Automated Information Management System (AIMS)
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Figure 10 - depicts the convoy passing National Airport Station and Crystal City Station on track 1 to switch to track 2
towards National Airport Station.
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Figure 12 - Depicts Third Rail Power de-energized shortly before the derailment occurred.
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Vehicle Program Services, Rail Fleet (CENV)
Adopted from the CENV Incident Report

Leading up to this incident, TR-05 was unable to negotiate the incline coming out of the
Crystal City station in Travel mode. The 4% incline combined with an 800-foot radius required
more tractive effort than was available. Although the operator was requesting full power to
the wheels, TR-05 decelerated. Switching to Work mode allowed TR-05 to continue up the
incline. The difference between Travel mode and Work mode is limited to the suspension,
with propulsion remaining unaffected. Vehicle Program Services, Rail Fleet, has not, at this
point, been able to define track conditions, either singularly or sum-total, that will result in a
derailment or the reason why additional tractive effort is available in Work mode.

Vehicle Program Services, Rail Fleet will undertake a study to supply more torque to the
wheels to remove the need to enter Work mode outside of the work area.

An Engineering workflow was created to test and reconfigure the TRIPP fleet. CENV is in the
process of increasing the displacement (more torque) of the drive motors. All of the parts
have been ordered, but not all have arrived by the submittal of this report.

Office of Car Maintenance (CMNT)

TR-05 Event Recorder depicts TR-05 decelerated to a stop in Travel Mode while forward
propulsion was authorized (see Figure 08). The Equipment Operator switched to Work Mode and
adhered to the less than 5 MPH speed restriction. The likely time of derailment is denoted by the
red line at approximately 00:00:05 hours and final rest at 00:00:08 hours?®.**

5 CMNT Engineering confirms that the Event Recorder clock was one hour and twenty-one minutes behind

Eastern Dazlight Savings Time during the incident.
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TROS Derailment Data Graph
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**Note: Times above may vary from other systems’ timelines based on clock settings and reporting sources.

It should be noted that both the Event Recorder and CCTV surveillance system are new projects

Figure 13 - TR-05 Event Recorder log of the derailment at National Airport

that are currently being tested for use in RMMs.

Office of Information Technology, Systems and Software (ITSS)

Based on the AIMS playback and Track circuit occupancy data, ITSS identified three (3) vehicles
on track 2 at National Airport. This information, in addition to the ARS playback, we were able to
deduce TR-05 (identified as TR-04 in AIMS) was the middle vehicle of the convoy. The estimated

speed of the vehicle before the Point of Derailment (POD) was 3.6 MPH.
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Figure 14 The graph above represents the track circuit occupancy on track 2 near National Airport. The green cells
represent rail vehicle occupancy. The top of the graph shows the distance between CMs, and the left side shows the
time in 10-second intervals. This data is used to calculate the estimated speed of the RMM at the time of the event.
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Car and Track Maintenance Equipment (CTEM)

On April 19, 2024, a post-incident inspection of TR-05 was conducted and documented in Maximo
under Work Order (WO) number 18543243. No damage to the unit was found. Back-to-back
measurements were within specifications. During the inspection, a minor hydraulic leak was
observed from a seal in the rear drive motor. This was not determined to be the cause of or the
result of the incident. The unit was cleared to be returned to service once the drive train had been
serviced.

Maintenance of Way Engineering (MOWE)

MOWE provided information after the derailment to determine whether track conditions
contributed to the derailment. The curve on track 2 leaving Crystal City Station is from CM 338+85
to 352+86, with a right-side super elevation of 4 inches. The body of the curve is from 341+31 to
350+37. The curve ends at 352+97. The POD occurred at 354+00.
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Figure 15 — depicts the Traék Map' between Crystal City Station and National Airport Station, shc—)-ux‘l/‘ihé-POD circled in
red..
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Interview Findings

As part of the investigation launched into the event, SAFE interviewed one (1) employee. The interview
identified the following key findings associated with this event. Findings detailed below include reported
information from involved personnel and may conflict with other data sources contained in the report.

Equipment Operator AA

SAFE conducted one (1) interview via Microsoft Teams. This virtual interview identified the
following key findings associated with this event:

The Equipment Operator AA stated:
e TR-05 had difficulty navigating uphill curves. The Equipment Operator AA had to switch
the mode of operations from travel mode to work mode.
e They were moving at a slow pace while in work mode.
e TR-05 began losing or losing propulsion on three (3) occasions while operating in Travel
Mode at the curved section of the rail.

o Leaving Alexandria yard near the restraining rail, the unit began to lose propulsion
but made it through the curve without the Equipment Operator AA having to switch
modes.

o On a curved incline approaching King Street Station (C13), track 1, the unit
stopped completely. The Equipment Operator AA switched the unit to Work Mode
and returned to Travel mode once they reached the tangent track.

o Leaving Crystal City Station (C09), track 2 on a curved incline towards National
Airport (C09), the unit stopped completely. The Equipment Operator AA switched
the unit to Work Mode once again to traverse the curve. After navigating the curve
and approaching the tangent track, the front wheels of the unit derailed.
Weather
On April 16, 2024, at the time of the incident, NOAA recorded the temperature as 69.8°F, with
clear skies, winds ten mph, and 43.19% humidity. Weather was not a contributing factor in this
incident (Weather source: NOAA) — Location: [Arlington, VA].
Human Factors

Evidence of Fatigue

SAFE evaluated incident data for fatigue risk factors. No video of the Equipment Operator AA was
available to ascertain whether signs of fatigue were present. The employee reported feeling fully
alert at the time of the incident. Employee reported experiencing no symptoms of fatigue in the
time leading up to the incident.

Fatigue Risk

SAFE evaluated incident data for fatigue risk factors. Risk factors for fatigue were present. The
incident time of day did not suggest an increased risk of fatigue-related impairment. The
Equipment Operator AA reported some variation in the sleep schedule in the days leading up to
the incident. The employee performed day and night work in the days leading up to the incident.
The employee was awake for 6.4 hours at the time of the incident. The employee reported 7.5
hours of sleep in the 24 hours preceding the incident. The off-duty period preceding the incident
was less than 10 hours long [9.75 hours], which may impact the opportunity for sufficient sleep.
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This was less than the employee's usual workday sleep duration. The employee reported no
issues with sleep. The employee worked AM and PM shifts in the days leading up to the incident.

Post-Incident Toxicology Testing

WMATA's Drug and Alcohol Program determined that the Equipment Operator AA complied with
the Drug and Alcohol Policy and Testing Program P/l 7.7.3/6.

Findings

o The Equipment Operator stated that on April 16, 2024, TR-05 had difficulty transversing
curved areas of track.
TR-05 lost traction propulsion traversing an inclined curved section of the track.

e The Equipment Operator switched the RMM from Travel mode to Work mode on the
curved areas of the track.

e The TR-05 Datalogger graph showed that the TR-05 Equipment Operator did not exceed
5 MPH while operating in Work Mode.

o ITSS track circuit speed calculation of TR-05 prior to the POD places TR-05 average
speed at 3.6 MPH

e TR-05 derailed on the spiral to tangent track near CM C2 354+00

Immediate Mitigation to Prevent Recurrence

TR-05 Equipment Operator AA was removed from service for post-incident testing.
TR-05 was removed from service for post-incident investigation inspections.

The immediate derailment area was inspected by ATCM and TRST

A test train was used to make sure the derailment area was safe for revenue service.

Probable Cause Statement

The probable cause of the derailment at National Airport Station on April 16, 2024, was due to a
design issue of the TRIPP Machines. Specifically, TR05 was not designed to navigate the steep
inclines/declines, tight radius, superelevation, and spirals of the WMATA rail system. To increase
the torque to the wheels, CENV reconfigured and added additional traction motors to the TRIPP
machines to assist with navigating WMATA's rail system, but there are still challenges navigating
in travel mode.
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Recommended Corrective Actions

torque to the RMM wheels, removing the need to

enter into work mode outside of the work area.

Corrective Responsible | Estimated
. v Description Party Completion
Action Code Date
116191_SAFE | (RC-1) Office of Vehicle Program Service, Rail CENV Ongoing
CAPS_CENV | Fleet - to develop measures to supply additional
001
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Appendices

Appendix A - Interview Summaries

The below narratives summarize the incident and represent the statements made by the involved
individual. As such, times and details may present a conflict with the data contained in systems
of record.

Office of Track and Structures (TRST)
Equipment Operator AA

Equipment Operator AA is a WMATA employee with 26.2 years of service and has worked as an
Equipment Operator AA for 26.2 years. Equipment Operator AA holds a Roadway Worker
Protection (RWP) Level 4 certification that expires in July 2024

During the interview conducted on April 19, 2024, the Equipment Operator AA discussed the
incident at the National Airport Station. The primary aim of the discussion was to identify the root
cause of the event.

During the interview, the Equipment Operator validated their work history within the organization
and years in their current position. They had an in-depth conversation about their work schedule
and any possible fatigue-related issues. The Equipment Operator then discussed the incident,
stating that their assignment was to replace railroad ties between Crystal City and the National
Airport Stations on Track 2. A pre-trip inspection of TR-05 had been completed prior to leaving
Alexandria Yard, and no defects were identified. The Equipment Operator stated as they were
leaving Alexandria Yard, TR-05 began to slow down near the restraining rail. The Equipment
Operator stated that TRIPP machines normally have a difficult time navigating around curves.

After leaving Alexandria Yard and entering the mainline near King Street, TR-05 was traveling on
an uphill grade curve, and the unit stopped. The unit was in travel mode. The Equipment Operator
AA switched the vehicle to work mode to get through the curve. The Equipment Operator traveled
to tangent track, stopped and returned the unit to travel mode and continued towards National
Airport. When the Equipment Operator AA reached a slight curve at the aerial structure the unit
was able to pass the curve in travel mode.

The Equipment Operator AA stated that after leaving Crystal City, track 1, and switching to track
2, they reached another uphill curved area. While transversing the curve in travel mode, the
vehicle lost propulsion and came to a stop. The Equipment Operator AA switched the vehicle to
work mode and began moving slowly, clearing the curve, but as they reached the tangent track,
the vehicle derailed.
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Appendix B — Written Statements
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Figure 16 - Equipment Operator AA's written statement
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Appendix C — Rail Operations Center (ROC) Approved Incident Report

. - = - Page 2 of &
Washington Metropolitan Area Transit Authority RGN
Maintenance and Material Management System
MOC Approved Incident Report
Incident Number : 8749225 SMS Number :
€10, CM C2-354+00 TR-05 DERAILMENT TRACK #2
Lata/Time Station Location Reported By
040162024 01:33 C10: (NATIONAL AIRPORT STATION)
Trouble Code o
e Location Details Notifications
TRACK EQUIPMENT TROUBLE
Direction Resolved By
TRK I
TRACK DEPT Approved/Closed by
N
Chain Markers Org. OCC
Tme MOCC
Delays in Minutes
Lina Dalay Train Delay Passenger Delay
[ 0 0
Trips Modified
Partial Late Dispatch Refouted Mot Dispatched Offioads
0 0 0 [ 0
C gy (Ti
Time Add'l Pass. Add'Trouble Incident  Description
Delays Level Code:
D1:33 TRAK B3 C10, CM C2-354+00 TR-05 DERAILMENT TRACK #2
0142 TRST IEEEON SCENE
01:48 CTEM notified ETA 45 minutes
01:56 SAFE notified [EIETA 35 minutes
02:46 TRST [ AISST SUPT ETA 20 minutes
0267 CTemIlllon site
03:10 SAFE [l site
0321 TRST ASSIT SUPT lllon site
0333 TRST Illreports switch 11A/8 unclamped and safe for unit movement
0341 TRST I reports switch SA'B clamped in normal for unit movement
03:48 CTEM N report unit TROS rerailed and connecting to PM 37
04:02 TRST [[lireports tracks are revenue ready
04:03 TRST Il reporis swilches SA/B unclamped and revenue ready
04:12 TRST [lllreports PM-37 has removed TR-05 from site work zone has been cleared and racks are revenue ready
issue has been resolved
WT_MOC_Approved_Incident rptdesign 04/17/2024 0323
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Appendix D — Scene Photographs
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Figure 18 - Photo of TR-05 left front wheel derailed
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Figure 19 - depicts the rear wheel of TR-05 that remained on the running rail
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Figure 21 - Depicts damages to the Third Rail insulator.
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Figure 22 - TR-05 contact with the third rail and brken Insuator
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Appendix E -Work Orders

Work Order #: 18543243
Type: CM

Work Description:
Job Plan Description:

Washington Metropolitan Area Transit Authority
Maintenance and Material Management System
Work Order Details

Derailed at National Air port

Page 1 of 2
MX7EPROD

Status: COMP
04/19/2024 06:22

Work Information

Asset: MTROE

Asset Tag: MTROS

Asset S/IN: 760501-11
Location: 2279
Work Location: 13037

Failure Class: CTEMOO2
Froblem Code: 2438
Requested By:

Chain Mark Start:

Create-Mileage: 0.0

TROS. TRIPP MACHINE, NORDCO, S/M

TEO501-11

FO0, BRANCH AVENUE YARD

C03, ALEXANDRIA YARD, BUILDING (C)
PLNT. 15T FLOOR RAIL SECTION. CTEM

SHOP
TRUCKS [ DRIVE_TRAIN

NiA CODE (TRUCK SYSTEM)

Owning Office: CTEM Parent

Create Date: 04/16/2024 05:37
Actual Start: 04/18/2024 05:40

Maintenance Office: CTEM-ALEX-HVYR
Labor Group: CTEM-NCAR-HVY

Crew: Actual Comp: 04/19/2024 08:22
Lead: Item: CTEM4£200037
GL Account: WMATA-02-33380-50480070-04 -1 rrmimsmmm s g PR
supervisor: [ NN Target Start

Target Comp
Scheduled Start:

Requestor Phone:
Chain Mark End:
Complete-Mileage: 0.0

Task ID
10 rerail unit to track
System
TROS
WO18543242
Unit deralled.
Per npem_
Was trauefing 3t 2 to 5 mph, when he was in a cure the unit would not have the power to go through the curve and would come 1o a stop, and that happened several times, Jfj would have to put the unit in work mode to get the
power to get through the curve. And when [l] came out of the last curve unit deraied
Geot call at 1:30am
Rerailed using PM37. At 2:45
TROS was towed to Alex yard using PM37. And cleared main at approx. 4:45am
IMPROVED
Component: 000-400-0TR-140 DRIVE TRAIN, TRUCKS Work Accomp: SERVICED Reason: RELIABILITY Status: COMP  Position: Warranty?: N
20 Post Inspection
Perform post incident inspection. No damage found on unit. Back to back measurements are within spec. Perform ops check. Unit operates normally.
IMPROVED
Component: 000-400-DTR-140 DRIVE TRAIN, TRUCKS Work Accomp: SERVICED Reason: RELIABILITY Status: COMF__ Position: Warranty?: N
Actual Labor
Regular  Premium
Task ID Labor Start Date End Date Start Time End Time Approved? Hours Hours Line Cost
_ 0 I 04/18/2024 04/16/2024 01:30 06:00 Y 04:30 00:00 521943

WT_plust_woprint rptdesign

04/23/2024 18:46

Figure 23 - Maximo WO, page 1 of 2
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. - . - Page 2 of 2
Washington Metropolitan Area Transit Authority MXTBEROD
Maintenance and Material Management System
Work Order Details
Work Order #: 18543243 Status: COMP
Type: CM 04/19/2024 06:22
Work Description: Derailed at National Air port
Job Plan Description:
Actual Labor
Regular Premium
TaskID Labor Start Date End Date Start Time End Time Approved? Hours Hours Line Cost
10 I 04/16/2024 04/16/2024 01:30 08:00 Y 04:30 00:00 $229.33
_ 10 I 04/16/2024 04/16/2024 01:30 08:00 Y 04:30 00:00 $218.35
1w I 04/16/2024 04/16/2024 01:30 08:00 ¥ 04:30 00:00 $194.38
21 I 04/16/2024 04/16/2024 08:15 10:00 Y 03:45 00:00 $182.86
Total Actual Hour/Labor: 2145 00:00 $1,044.34
‘Measurements.
Asset Description Asset Position Measurement Point Description Before Meas After Meas Last Meas Last Meas Date LL UL UNIT
927540 DIESEL ENGINE; S/N PEGDGSR001858 CTEM RUN HOURS 5773.00 5773.00  S5761.00 4/15124 02:31 -2.000 1000000.0/ HOUR
Failure Reporting
Cause Remedy Supervisor Remark Date
|
Remarks:
WT_plust_weoprint.rptdesign 04/23/2024 16:46

Figure 24 - Maximo WO, page 2 of 2

Incident Date: 04/16/2024 Time: 01:25 hours
Final Report — Derailment
E24301

age 40

Drafted By: =~ SAFE 708 - 05/05/2024
Reviewed By: SAFE 704 - 06/25/2024
Approved By: SAFE 707 — 06/26/2024




Appendix F -TRST Daily Equipment Movement and Request Log

Equipment Number m&&

What Hime tid you receive & lead o mainline?
What timse did you request a lead to ROCC?
What time did you receive 2 lead from ROCC?

Arrival time to work area?

Departure time from work area?

Location of Equipment

A r
Didyoumake yardmoves? Ay Mainworktocation? (|- ({1

 Daily Equipment Movement and Reguest Log
———

Call Mumber  |p 3?_

Ccm .

Time you requested lead ta mainfine {tower)? :4-‘12-‘ \‘;

Q20

(\-n\rv [T

NG . O S S
W]

___ Eduipment pre-trip complete? ﬁ&_ﬂ;i

What time did you request & lead to depart wark location?

ONG

What time did you receive a lead to depart work location?

Time cleared mainfine?

Supervisor (Print}

Was the equipment held up in route towork location? Yes v Ha

__ Finalfocation of your equipment?

g

Yes v N

Does unit have an emargency tow har?
Operatar's signature “7 _Date \ﬂ,\h,;’\}} e

Comments

Start Fued Level % *» #o (Fu

End Fuei Lavet # *® % Full

Figure 25 - Equipment Operator AA Equipment Movement Request log for TR-05 on April 16, 2024
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Appendix G — TR-05’s Class 2 Rail Vehicle Pre-trip Inspection Form

i main
/{4 Check for any lagse, broken, tor, cracked, or leakin o meke your i
5. If asing siliasy suchas cinass, d eheck alt conteuls, movemenss, fiuid feves, and
sakty devices. s
I 6. d chesls clt switches, Banges, 28 v nmsﬁmum

/ T T mmmmuwmmfwmm tnake sure it is at 90 psi in the release position:
| 8 Check transisission for correct oil level and auy sboesinal sounds or functions. Fa
9. Brurealt oqulpment, iools, supplies or leoss dobis a secured.on decks 1ad ot posing any. ety hazarc,
/| 10. 1 aquippest and scheduted for use, inspect work hoad asserblies for wea?, outof djastment and damage. Check oit il
reservoirs and grease af fittiags.
u, Ifequwud ingpect E-couplers, tow bars, and revente train couplers. Male sure.al tools are properly stared.and

4‘ ;" rhile maintzining proper housekeeping of materiais and equipment.
12 Gucyhndmshm]ﬂbesaﬂmdlndmrﬁmpmpﬂrbcanm

L
alt exane boas, owriggers, mcnmmgm,em, reinies, Flows, fum
mhﬁummmmpmdmémd-mm@

. | 1. Checle el and bydruulic ks for proper levol
j LS. Chock all whecls, brakes, visibl linkage, and suspension on all rolling stock vehickes.

L

" 13

| 6 Cesk for cracked, boken, e wisdones s id b, ke s s 5 v et o o g, sigs, o
| Cabinet cuclosures that are missing safety cheins, lacks o aiches. &
7 17. Tom o and imspect all lighting of amit(s) in consist for azy defects o problems.

38, Check that bk up s aud hores soupd.

gy : b charged nd secvred. Sign the ombly ispection g (if ot ey signed).

20. Verify the radia(s) isfare able to transmit and reeive clearly.

21, Inspect all iteems in flagman's booth for proper opsration and functionality. .

"/ | 22, Eeure loads e sceurs, evenly distelbuses s a ot angiog oves the sd or euds of fascar.

7 | 23, Ciosicall Flat Cor emergensy cump valves and hand brales.
24, Inspect hiorsil components St e, Il i, ity i, o, bt g a1

P
p 25, Perform & strefoh test. © Successful Test o WA
/ | 26. Pectionn a rolling brake test all class 2 velioles).
T
/| 27, Dxfoem stunding ke tot ol Htoczs, ENZS-PHASS only).
1 28 Vesiy the isteveom neadsets are abic o traasmit snd receiv ciearly (i applicable).
/ } 29, Operators and Pilots have reviewed, and have ix their possession, mainkine and yard maps showiag their intended
| routing, curves and interiockings and ssirictions and olher vital information.
Note: Wien transportfing unis for PME, make ensare cabs, decks, platfrms and operating stations are clear and free from trash,
debris, tooks, materials and supplies.

Notes/Comments:

Primt Name(s): D% (5): —_—
- 06
Sigmaturc(s): m E 2 | Qu‘ 2 SRS
_Yard or location where i m.spec 015 pe Fmed: l_q_u\___ = i mus

J’ E& e 3:‘{ llmvuwnﬂpedmn 1\)[\,\
2 | 04122021 S

IRST CMP-FRM-CZRVPUIBIREV S,

Figure 26 - Equipment Operator AA Pre-trip Inspection Form for TR-05 on April 16, 2024
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Appendix H -CTEM Post-Derailment & Accident Damage Inspection Form

CTEM Post-derailment & Accident Damage Inspection Form

metro

1 Favr par Linfy)
DATE:  |Apr 16, 2024 INSPECTOR: | IE— | unIT #:[TROS
INCIDENT #: INCIDENT LOCATION: |C10 platform
GUIDELINES:

+ This form |s to be used for all ral vehicles involved in derallments, accidents.

= This form is to function as a guide to assist in ensuring that all vehicles are inspected 1o ensure that they still meet
standards for operation.

+ Some reference to codes and standards may be required to complete this inspection form.
+ All inspection items on this form are to be marked as:
¥'opassed  X=Faled NA-=nNotapplicatle UG = Unable to Check

NOTE: Any iterns that have failed are to be documented in the "Inspection Fault Report” field included on this form.

Incident Information: (NOTE: Use blank fieldl wnder sach far fo it Yes,)
Did the unit contact the 3rd rail?  (If Yes, where was the contact on the unit?) I:l Yes E No
Did the unit contact infrastructure such as a wall or platform? (I Yes, what was contacted?) [—| Yes M Mo
Did the unit cantact ancther unit?  (If Yes, what unit and where was the contact on the unit?) |:| Yes E No
Truck Inspection:

Raoller bearings - no visual damage and in accordance with Rule 38 NA
Roller bearings = no unusual nolses; hand spun or nan-by test NA
Bearing Adapters - within wear limits and in accordance with Rule 37 NA
Drive systams - no visual damage or leaks 4
|Side frames and balsters - no visual damage and in accardance with Rule 47 & 48 4
Ride contral - friction shoes & bearing adapters within imits and in accordance with Rule 46 W
Springs - no damage, comectly sealed and in accordance with Rule 50 o
General - no visual damage, all components secured and in accordance with Rule 74 W
NOTES:

Drive mator is leaking found dunng inspection this is not due to the derailment.

Chassis Inspection:

Chassis and sub-frames = no cracks, twists, other visual damage W
Center plates and side bearing = no visual damage and in accordance with Rule 60, 81, and 82 NA
Body & decking - no structural, cladding, or decking damage 4
Leading - load ks balanced and secure A
Coupler and draft arrangement = no visual damage and in accordance with Rule 16 NA
General - no visual damage, all components secured and in accordance with Rule 74 MNA

%
CMNT Form 50.993, Rev, 0.0 Page 1 of 2 February 01, 2018

This fam fs pryoviedary T the Washington Meimpoitan Aces Transl Authonly (WMATA). N mspcuclion i alwes Mol Brios comsent

Figure 27 - CTEM Post Derailment & Accident Damage Inspection Form, page 1 of 2
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CTEM Post-derailment & Accident Damage Inspection Form
metro

Wheel Inspection:

(Wheels - Discoloration, cracks, spalling, and =igns of movemant
Gauging - Back to back measurement and In accordance with Rule 43
Gauging - Flanges & tread, and in accordance with Rule 41

General - no visual damage

=

|

-

[Brake Inspection:
|Eram rigging & cylinders - no visual damage or apparent leaks W
Brake hoses & trunk lines - no visual damage or apparent leaks R

Brake piging. valving and cocks - - no visual damage or apparent leaks W
Brake operation - passas functional tast |

Friction shoas - greater than 38" and aceordance with Rule 12 ol
I_Riralling brake test - unit stop 23 designed without locking up wheels b
Hand brake - - na visual damage and applies as designed NA
General - no visual damage, all components secured and in accordance with Rule 74 i
%

Miscellaneous Equipment Inspection:

Harn - operational W
Lighting - operates as designad

Radio - perform radic check, operaies as designed

Propulsion and braking controls - all controls operate as designed

Carneras - clear picture, operates as designed

Emeargancy aquipmant - Intedocks emergancy valves, E-staps, eic., operate as designed
Locks & restraints - mechanical locks and restraints are in place and operate as designed '\

NOTES:
Inspection Fault Report:

unit can be returned fo service after the repair to the drive motor has been completed,

-t

|Can unit be retumned to sarvica? |® Yes I:l No
Digitally signed hym WMATA,

inspector's signature: [ /VIVIATA 0o H—

CMNT Form 50,993, Rev. 0.0 Page 2 of 2 February 01, 2018

This Rt s pogeistary fo e Wiahingfon Mencpoitan s Traeall Authonly (WMATAL No reprodushion i sk whou! @iar comsent

Figure 28 - CTEM Post Derailment & Accident Damage Inspection Form, page 2 of 2
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Appendix | -GOTRS

GOTRS - GENERAL ORDERS & TRACK RIGHTS SYSTEM
Track Rights Request

Request Summary
Request Number: 202410301601 Track Access: Trus
Dates Reguested: 0416/ 2024 00:30 to: 04/16/2024 04:00 Clear In Ten: Faka
Request Status: Closed Equipment on Track: i
Reguestor: _ Allow Piggyhacks: True
Requestor Organization:  TRST/TRG In Piggyback: ‘Yag, Junkor
Tar #: Clased (2024107539-4) Power Dutage: Supervisory
Supervisory
Lock Out / Tag Qutz N Additional AC:
Reqguest Title: 049 Expedited TGV Wide Gauge Remediation | Crosstie Renewal )
Location, Werk Type and Description
Lacation: Mainline:
Non-Wayside Location Type:
Request Type: Expedited
Charge Job Number:
Contract Number:
Maximo Work Order:
Roduest Group: Mo
Location Description: 0% Expeditad TGV Wide Gauge Remediabon | Crosstie Renewal )
Request Description: Replace Defective Crossties to ramediate wide gawge condition
Work Type: Tie Replacement
Meeting Location: oG
PB Meeting Location:
Tools and Equipment: Various Hand Tooks Safety Equipmant and PRE
Equipment on Track: Trip machine Tie Crane other RMM
Track 1
Actual Work Area:  C343+00 C356+00
Protected Wiork
Area: CIEE00 CIGI+00
Hot Stick Info. Third Rail Gaps:
Frem Te Track ID
C290+10 C3116+36 1
Citi+12 C337+88 1
C338+44 CiT1+14 1
C290+24 CIG+36 2
C317+12 C337+88 2
CI36+16 C138+06 2
330424 C370420 2

e of D170 1620
1003

Figure 29 - GOTRS, page 1 of 3
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GOTRS - GENERAL ORDERS & TRACK RIGHTS SYSTEM

Track Rights Request

Request Summary

Request Number; 207410301601 Track Access: True

Dates Reguested: 04/16/2024 00:30 to: 04/16/2024 04:00 Clear Iin Ten: Faka

Reguest Status: Closed Equiipnent on Track: 1

Requestor: _ Allow Pigoybacks: True

Requestor Organization:  TRST/TRG In Piggyback: fas, Junior

Tag #: Closed (2024107523-A) Power Outage: Supervisony
Supervisoryg

Lock Out [ Tag Out: N Additional AC:

Request Tithe: 09 Expadited TGV Wide Gauge Remediation (| Crosstie Renewal )

Date & Time

Stark:  04/16/2024 04:30

Enl:  (4/16/2024 04:00

Contacts

Entered by Requestor

wore wor

Cell: _ Home: Cell: Home:
WMATA Manager Emergency Contact

wore wore:

Call: _ Homea: Cell: _ Home:
Support

SUPPORT GROUP Crew Size

TRST/TRACK ]

Request Change History

Date Event

D4/12/2024 1539 Request was replicated from Request 202410301600,

(H/12/2024 1937 Rexuiest status was changed to Approved

0416/ 2024 02:53 Work Prap was completad.

O4/16/2024 04:15 Request stotus was changed to Opened
D4/16/2024 0812 Rexuest status was changed to Closad

Request Group
Request Number Description

Figure 30 - GOTRS, page 2 of 3

e of DA11702024 16:20
2003
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GOTRS - GENERAL ORDERS & TRACK RIGHTS SYSTEM

Track Rights Request
Request Summany
Hepsel Humise: L T T e e (B
Uhalrm Hs o el ks’ 300 e B e D8 DRI OdoDD Choat Bm Tz s
[IETEET RS S Chomnd [ abgmsimt oy Track: i
Mgt [ | Wl Pyt s Irue
Hnsparstor Oegantratioe:  THESTTRE In Piggyiack: ek, arsic
Ty = WCleraind {3801 TEH ) Povarr (hflage: Sagpeww by
Sagrreony
Lok Ol | T Tl L Al A
Heapassd Tithe 08 | pedited 10 Wide Camige Bemedintion | Cormstis Benewl )
Frggyhack:
R Bumdsy ey Inherits Hrspa=d Ir=k Arra Arva o
Righls Slalis Sl Slard
A X & WA Comnlles] by Fomisd ] CHS 4 CHFLaLd
1M Sywtem Wike PH Horcurmtion
-0 sl TH
AT = L Conafled by Foscid 2 [+, 2L LR
STHIN System Wie PH . -
£ ol TR
MM M ¥ area Foscid ] 3]
T Wiy
Laugs Famadaton |
Croast: Birdve |
L2 0 S L ¥es Do Forcesd ] CIE+00
OO Enpuniied TGV Yol
Rorwedaion [
o
Figg yiback Htory
Duabe L (]

O/ 0N P

Sawfich Order
50 FA0F
S Stwher: k]
Lsck Owt Tag Chit Mo

R — i R el

CDETE (00 BE) CHOTIF {OES+ 0| TRE §
COETR (U006 F) 101 (S ) TR )

Riwearion:

Pgvhack with, Seior Reguest JUS00 000 wes formec]

i Pipcppliaale s Pl

i ol BTN i
Sal}

Figure 31 - GOTRS, page 3 of 3 shows the piggybacking crew inherited the work zone
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Appendix J — Ops Report
Vehicle Program Services, Rail Fleet (CENV)

metro

Washington Metropolitan Area Transit Authority

Vehicle Program Services, Rail fleet
Incident Report

TRO5 Derailment at National Airport

April 16, 2024

Page lof 8
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Figure 32 - CENV Final Report, page 1 of 8

Incident Date: 04/16/2024 Time: 01:25 hours
Final Report — Derailment
E24301

Drafted By: ~ SAFE 708 - 05/05/2024
Reviewed By: SAFE 704 - 06/25/2024
Approved By: SAFE 707 — 06/26/2024




M Washington Area Metropolitan Transit Authority
metro Incident Summary Report
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Attachment A - 50.993 TROS Post-derailment & Accident Damage Inspection Form

LOCATION: CM C2 354+00
INCIDENT #: WO 18543243
DATE:  04/16/2024
TIME: 01:21 AM

Investigation Team Members

_ Vehicle Engineer - Vehicle Program Services, Rail Fleet

Superintendent — Car Track Equipment Maintenance, Rail Fleet

Report Prepared By: ||| | GGz

Report Approved By: [N

_ Diiitalli siined bi/
_ Date: 2024.06.17
19:04:35 -0400
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On the moming of 04162024, at approximately 0121 hours, TRIPF Machine TROS traveling
outhound, derailed near National Airport (C10) at chain marker C2 354-+00 (Figure 1). Car Track
Equipment Maintenance, Rail Fleet was nofified and mechanics were dispatched for rerailment.
TRO5 was successfully rerailed by approximately 0352 hours, and towed by PM37 to Alexandria

Maintenance Yard. TROS cleared mainline at approximately 0412 hours. No damage to TROS or
injuries to personnel were reported. Damage to the third rail and an insulator was reported.

Analysis from the data recorder reveals that TR0S encountered difficulty ascending an incline in
Travel mode approximately two minutes prior to the derailment. After failing to maintain spesed,
TROS was placed in Work mode. Forward travel resumed in Work mode for approximately 725
feet before derailing.

In wiork mode, the vehicle’s rigid condition is not optimized for navigating cross-level and other
track anomalies. The exact conditions between TROS and the rail that contributed to this incident
has not been determined, however the cause of the deraiiment is believed to be a combination
of traveling in work mode and track conditions.

Nl 0 - W |
,..__._--v._t g ;,_'_:;-:.- _.ﬂ Mational Airport Platform
e O

m Derallment Location

;)

1'. o
F. Outbound Direction of Travel

Figure 1. Location of TRODS Derailment
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WMATA utilizes the TRIPP machine to camy out system maintenance on the WMATA rail

system. TROS is one of the four WMATA-owned TRIPP machines. The TRIPF machines are
long-wheelbased (314 inches), single-axle (non-trucked) platiorms (Figure 2).

Figure 2. TRIPP Machine

TRIPP machines have two suspension modes. When working, a solid platform is required to
resist the forceful action of removing and inserting track ties. But the ngid configuration is not
suitable for the cross levels found in spirals and the long wheelbase and the single axle design
causes high wheel flange attack angles to occur in curves. Therefore, in Work mode the speed
is resfricted to 5 mph. To allow for fravel through the WMATA system at a reasonable speed.
TRIPF machines have an air suspension system that inflates in Travel mode. The flexible
suspension accommodates vanying track conditions at higher speeds. Service Bulletin SEX005,
issued in January 2019, restricts single-axle vehicles to 15 mph. Before the release of SBX005,
TRIPF machines were operated at the operator's discretion.

There are muliiple cccumences of TRIPP Machines derailling. Historically, derailments have
either occumed while traveling with a malfunctioning air suspension or overspeed in Work mode.
The weight distnbution favors the rear axle lzaving the front axle underioaded. Efforts were made
during acceptance to increase the weight of the front end, including the installation of a second
fuel tank and welding steel plates on the frame directly above the front axle. In 2017, the TRIPP
machines were modified with a waming system that notifies the operator when speeds exceed
5 mph in Work mode and when the air suspension is under-inflated in Travel mode.

Page 5 of 8
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Findings of Investigation

At approximately 0121 hours on the moming of April 16, 2024, TR05 was traveling, in the forward
direction, outbound on Track 2, toward National Airport (C10). Near chain marker C2 354+00,
the front axle derailed to the left side (Figure 3). Third rail power was down at the time of the
incident. Damage to the third rail was reported without arcing. Coincidental damage to TR05
was not noted.

Figure 3. TROS Derailment Front View

Car Track Eguipment Maintenance, Rail Fleet arrived at the scene at approximately 0330,
Department of Safety cleared the site for rerailing at approximately 0335 and began the rerailing
process using the PM37 crane. At approximately 0352, TR0O5 was successfully rerailed,
inspected, and released for transport to the Alexandria yard. At approximately 0412 hours TROS
cleared the mainline. By 0451, TR05 was parked pending post-incident inspection. Car Track
Equipment Maintenance, Rail Fleet conducted post-incident inspection (Attachment A). The only
noted deficiency was a minor hydraulic leak at the rear drive motor determined not to be the
cause of or result of the incident. The hydraulic leak was repaired.

Vehicle Program Services, Rail Fleet retrieved data from TRO05's data logger to analyze vehicle
operations around the incident. Refer to Figure 4 for graphed data.
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I A NOTICE: The Data Recorder's fime lags local fime by 1 hour, 21 minutes and 36
seconds.

TS Dwrullmeek Dwis Gra phs

1 TRIOS ransion from Travel ]

= ‘....-—-—-' modE to Work mode “

e SORSTRD_FROREL

NI TRAVEL

——i_Wiw AFATUR

.#‘| \Work mode selected it

L T T

‘/4 Alr sUspension deacthvaied |—w-.-u,_wu:|,_;nu.

s R Y

Figure 4. TROS Derailmet Incident Data Graph
The following is a chronological chain of events leading up to the incident

01:19:01 - 01:159:22 TRO5 decelerated with Forward propel requested

01:19:23 Service brake applied

01:15:25 TRO5 came to a stop, work mode selected deactivating the air suspension.
01:19:32 TRO5 resumed forward travel in Work mode.

01:21:30 Speed increase to 5 mph.

01:21:41 TRO5 derailed

01:21:42 Service brake applied.

01:21:44 TRO5 came to a stop.

Leading up to the incident, the vehicle was in Travel mode entering a 4% incline with an 800 foot
radius outbound from Crystal City stafion at normal speed. Within 20 seconds, speed had

O N ;W M
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decreased to zero even though Forward propel was being requested. After brakes had been
applied, TRO5 was switched from Travel mode to Work mode. TROS was able to continue up the
grade staying below the 5 mph speed resfriction. According fo the data, at no time did the
overspeed alarm activate.

Conclusion

TRIPP machines, as with most Roadway Maintenance Machines (RMM), are designed for the
typical railroad exchange. The WMATA rail system contains steep inclines/declines, tight radius,
superelevation, and spirals that challenge the standard design of EMM. When purchasing
equipment, efforts are made to emphasize and account for the non-industry standard trackwork.
Due to low-volume purchases, there are consolations that have to be made to keep costs
reasonable when acquiring RMM.

As sfated in the introduction, the TRIPP machines are long wheel based and have relatively low
compliance with front to rear cross level differential. In Travel mode, the air bag suspension
helps with changing cross level. In Work mode, the rigid frame can result in uneven wheel
loading. Mitigating efforts were made to maintain safety by limiting the maximum allowable
speed in Travel mode to 15 mph and 5 mph in Work mode. With more derailments ccourning in
‘Work mode, a visual and audible alarm was installed to assist in keeping the operator alert and
the TRIFF Machines at a safe speed.

Leading up to this incident, TROS was unable to negotiate the incline coming out of the Crystal
City station in Travel mode. The 4% incline combined with an 800 foot radius required more
tractive effort than was available. Although the operator was requesting full power to the wheels,
TROS decelerated. Switching to Work mode allowed TROS to continue travelling up the incline.
The difference between Travel mode and Work mode is limited to the suspension, with
propulsion remaining unaffected. Vehicle Program Services, Rail Fleet has not, at this point,
been able to define track conditions, either singularty or sum-total, that will result in a derailment
nor the reason why additicnal tractive effort is available in Work mode.

Recommendations

“ehicle Program Services, Rail Fleet will underiake a study to supply more torque to the wheels
to remove the need to enter Work mode outside of the work area.
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Appendix K — Why-Tree Analysis

A derailment
occurred at
National Airport
Station

Root Cause Analysis

Why

TR-05 front
wheels came off
of the running
rails while
operating in
Work Mode

TR-05 Equipment
Operator switched
from Travel Mode to
Work Mode to gain
propulsion

Why

TR-05 lost propulsion
while traveling around
ecurves with an
upward grade

Design Issue

Why
—‘ ?

E24301 - Derailment — National Airpert Station

7 M
metro
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