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A ACCIDENT

Location: Norristown, Pennsylvania

Date: May 11, 2025

Time: 9:45 a.m.’

Train: Light Rail Vehicle (LRV) Train 153

Railroad: Southeastern Pennsylvania Transportation Authority (SEPTA)

B MECHANICAL GROUP

Group Chair Matthew Thompson
National Transportation Safety Board (NTSB)
Railroad Accident Investigator

Group Member William Matthews
PennDOT SSOA Support
Senior Director, Systems Operations and Maintenance

Group Member Joe Costello
Southeastern Pennsylvania Transportation Authority
Manager, Metro Rail Vehicle Engineering

Group Member Matthew Mummert

Southeastern Pennsylvania Transportation Authority
Maintenance Manager

C SUMMARY

For a summary of the accident, refer to the Accident Summary in the docket for
this investigation.

D DETAILS OF THE INVESTIGATION
1.0 LRV Equipment Information

The M, formerly known as the Norristown High Speed Line, is a 13.4-mile
interurban light rapid transit line in the SEPTA Metro network, running ABB N-5 light
rail vehicles (LRV) between the 69th Street Transportation Center in Upper Darby and
the Norristown Transportation Center in Norristown, Pennsylvania.

T All times listed are local time (EST)
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The SEPTA Norristown N-5 car #153 is one of a fleet of 26 light rail rapid transit
vehicles that was first delivered in 1993, built by ABB. The vehicle’s dimensions are 65
feet 6 inches in length, 9 feet 10 inches in width, 14 feet in height, and has an
unoccupied weight of 78,000 lbs.

Figure 1 - ABB N-5 Light Rail Vehicle

2.0 Braking System

SEPTA's N-5 rail car braking system is manufactured by Knorr, it utilizes an air
brake system with dynamic braking. Service braking is normally provided electrically
(regenerative and dynamic braking) to a low speed, at which point the air brake
(friction braking) is blended in to complete the stop. The air brake system relies on
compressed air to either release or apply the brakes on each car. Dynamic braking,
where the traction motors act as generators, can also be used to slow the train.

Compressed Air Subsystem

Compressor Assembly: Knorr Brake Corp. LP8851, driven by a 230 Vac, 3-
phase motor.

Air Dryer System:

o Qil/Water Separator with Raschig rings
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e Desiccant Dryer with regenerative reservoir

e Final Filter with check valve

e Automatic Drain Valves with thermostatic heaters
Safety Valves:

e Intercooler: 75 psi

o Aftercooler: 190 psi

e Main Reservoir: 165 psi

Bypass Valve: Opens at 30 psi differential to prevent overpressure

Friction Brake Subsystem
Load Valve: Converts suspension pressure (T) to pre-control pressure (PT)
Brake Control Unit (BCU):
e Pre-control valve
o Relayvalve
o Loadvalve
Brake Cylinders:
o Spring-actuated parking brake

o Slack adjusters for clearance control

3.0 Propulsion System

The propulsion system, including traction motors, gear units, and associated
electronics, is manufactured by ABB Traction Inc.

The N-5 propulsion system is driven by a three-phase alternating current drive
from a 630-volt DC third rail power supply controlled by GTO-Thyristors. These
vehicles can be either run individually or coupled together to form train sets. They are
equipped with advanced microprocessor-controlled diagnostics, radially self-steering
trucks, automatic speed control, redundant auxiliary power supplies, automatic
couplers, and automatic climate control systems.

MECHANICAL RRD25FR012
GROUP CHAIR'S FACTUAL REPORT PG50F8



Traction motor assembly:

Model: MJA 280-2

Rated Voltage: 490 V

Weight: 1235 Ibs. per motor

Quantity: Two traction motors per truck

4.0 Inspections and Tests

The last daily inspection (NHSL Pre-Trip Inspection) on car # 153 was
performed on 5/10/2025 by a SEPTA train operator at the P&W yard in Upper Darby,
PA at 6:20 a.m.

The inspections and tests included but not limited to are:

o ATC?

e Speedometer
e Lights

e Radio

o Wipers

e Windshield

e Doors

e Horn/gong

e P.A. System

e Signs

e Farebox

e Carbody

e 3 Rail Shoes?
e Interior

e Emergency Equipment
e Sanders

The last periodic inspection (preventative maintenance) was performed on the
morning of 5/1/2025 by SEPTA maintenance personnel at the P&W (NHSL) Car Shop
in Upper Darby, PA

2 Automatic Train Control (ATC) refers to a system that monitors and controls the movement of trains,
ensuring safety and efficiency. It involves a combination of software and hardware that helps regulate
speed, monitor train locations, and manage traffic flow.

¥ A metal component on a train that makes contact with a third rail to transfer electricity from the rail to
the train. The third rail is an additional rail alongside the running rails, providing a live electrical source
for the train.
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E POST ACCIDENT INSPECTIONS AND TESTS

On May 12, 2025, LRV train # 153 was inspected and photographed LRV # 153
at the accident scene at Norristown Transportation Center Station in Norristown,
Pennsylvania then released from scene to be moved to the P&W (NHSL) Car Shop in
Upper Darby, PA. Reviewed event recorder download at the progress meeting.
Brakes were not applied at the time of the accident.

On May 13, 2025, completed mechanical inspection, measured #3-wheel
witness groove 26 and verified it matched event recorder for an accurate speed.
Wheel measurements matched event recorder. Wheels had indications of sliding due
to pushing back after hitting the end of track bumping post.

Conducted a test of event recorder channels recorded, P1 through P4. P3, P4
and ATC were not showing on event recorder, unable to test wheel slip while LRV was
stationary. Forward, reverse, B1 through B7, penalty, cab console emergency brake
(mushroom), dead man* showed on event recorder. Conducted brake test, brake
control unit (BCU) test. Both brake test and BCU test passed.

On May 14, 2025, removed digital video recorder (DVR) and crash hardened
hard drive for the DVR to send to NTSB lab for recovery of corrupted inward camera
video of operator actions at the time of the accident. Components were logged,
tagged, chain of custody completed, and components sent to lab for recovery.

Figure 2 - LRV Train # 153 at Norristown Transportation Center

4 Dead man switch is a safety device that automatically applies emergency brakes if the driver
becomes incapacitated, such as through death, loss of consciousness. These switches come in various
forms but generally involve a device that requires the driver to maintain continuous contact with it, and
if that contact is broken, the train stops. The dead man switch on the ABB N-5 is the power/brake
handle pushed down toward the console.
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F DAMAGE ESTIMATE

Preliminary Damage Estimate:

e Parts and Labor:
e Shipping:

e Contingency Hidden Damage:

Submitted by:

Matthew Thompson
Railroad Accident Investigator
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$630,000
$40,000
$150,000

TOTAL:

$920,000
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