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A INFORMATION 1 

Location: Dallas, TX 2 
Date: July 20, 2025 3 
Time: About 3:33 p.m. CDT 4 
Type: Train Fire with Passenger Injuries and Evacuation 5 
Railroad: Dallas Area Rapid Transit (DART) 6 

B TRACTION POWER SYSTEM GROUP 7 

Group Chair John Morris 8 
 National Transportation Safety Board (NTSB) 9 
 Railroad Accident Investigator 10 

 11 
Group Member David Casaceli, PE 12 
 NTSB 13 
 Railroad Accident Investigator 14 

 15 
Group Member Jason Crouch  16 
 Texas Department of Transportation (TXDOT) 17 

 Rail Safety and Compliance Specialist 18 
 19 
Group Member James Joyce 20 
 Dallas Area Regional Transportation 21 

Vice President, Maintenance of Way & Facilities 22 
Maintenance 23 

C SUMMARY  24 

For a summary of the accident, please see the IIC summary in the docket. 25 

D TRACTION POWER SYSTEM OVERVIEW 26 

Dallas Area Rapid Transit's (DART) traction power system (TPS) is an electrical 27 
power network that converts high voltage alternating current (AC) power from the 28 
commercial utility grid into the direct current (DC) power required to run the light rail 29 
trains. The system uses a network of traction power substations (TPSS) located along 30 
the DART right of way.  The TPSS converts the commercial power feed and steps it 31 
down to supply 845 Volt (V) DC propulsion power to the trains via an overhead 32 
catenary system (OCS). The rail vehicles draw propulsion power from the OCS 33 
through vehicle-mounted pantographs.  34 
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Each OCS circuit has a redundant power supply, typically from at least two 1 
TPSS located at each end of the OCS circuit. Each TPSS is configured to provide 2 
power to multiple OCS circuits. At each TPSS, incoming utility power, nominally 3 
three-phase 13,200 V alternating current (AC), is converted to the nominal 845 V(DC) 4 
by a series of transformers and rectifiers. 5 

1.0 Traction Power Substations (TPSS) 6 

General 7 

• Substations are self-contained, factory pre-wired, and pre-tested units. 8 
• Enclosures constructed of No. 14 gauge steel on structural frames. 9 
• Designed for installation on pier foundations. 10 

Location 11 

• Positioned near train acceleration points (stations, interlockings). 12 
• Typically located at-grade  13 
• Preferred placement within 150 feet of public streets for fire hose access. 14 
• Drive-up access required for maintenance and fire department vehicles. 15 

Enclosure and Safety ( 16 

• Classified as Group B, Division 4 occupancies under the IBC (International 17 
Building Code). 18 

• Requirements include: 19 
o Non-combustible roofing under guideways/stations. 20 
o Emergency access/egress per IBC and fire codes. 21 
o Emergency lighting and exit signs per NFPA 130. 22 
o Automatic fire detection is monitored at the train control center. 23 
o Security systems with locked doors and monitored access. 24 
o Emergency trip stations inside and outside entrances. 25 

Rating 26 

• Transformer/thyristor-rectifier rating per NEMA RI-9 heavy traction load cycle. 27 
• Each substation contains one transformer/rectifier unit. 28 

AC Feeders 29 

• Each TPSS is supplied by one utility feeder circuit. 30 
• Adjacent substations cannot share the same utility feeder circuit. 31 

Equipment 32 
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• AC switchgear: metal-clad, ANSI C37 compliant. 1 
• Transformers/rectifiers: interlocked door switches for safety. 2 
• DC switchgear: draw-out type with auto-reclosing systems. 3 
• Ground fault detection and trip systems required. 4 
• High dielectric flooring and insulation around DC equipment. 5 
• Meters display AC/DC currents, voltages, and ground fault status. 6 
• Fail-safe protective relay design required. 7 

Raceways and Cables 8 

• AC supply cables routed via conduits, ducts, and manholes. 9 
• Materials withstand 932°F (500°C) for one hour. 10 
• Insulation per NEC Article 310, moisture/heat resistant. 11 
• Flame-resistant jacketed cables for exposed installations. 12 
• Compliance with IEEE 383 and NFPA 238 for flammability/smoke. 13 

Grounding 14 

• Ground grid of rods and conductors per IEEE 80. 15 
• Designed to limit step-and-touch potentials at fault current. 16 

Environmental and Site 17 

• Air conditioning with redundancy to maintain equipment load ratings. 18 
• Civil designers provide grading, drainage, fencing, and landscaping. 19 
• Supervisory Control and Data Acquisition (SCADA) system for continuous 20 

monitoring and remote control. 21 
• Auxiliary power (240/120 VAC) for lighting, HVAC, SCADA. 22 
• UPS with batteries for 8 hours backup of essential systems. 23 

2.0 Overhead Catenary System (OCS) 24 

General 25 

• Provides power collection at maximum train loads. 26 
• Supports operation of 1–3 SLRV cars without excessive oscillation. 27 
• Designed per AREMA Chapter 33 recommendations. 28 

o Structural Design Requirements 29 
 AREMA Chapter 33 provides structural criteria for OCS support 30 

systems, including poles, portals, and tensioning structures. 31 
Requirements cover foundation design, wind loading, wire 32 
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tension forces, ice and snow loading (where applicable), and 1 
structural load combinations. Following Chapter 33 ensures 2 
adequate strength, reliability, and safety margins for all OCS 3 
structures. 4 

o Mechanical and Electrical Requirements for Conductors 5 
 The chapter outlines recommendations for catenary and contact 6 

wire tensions, conductor materials, allowable wear limits, sag and 7 
uplift performance, and insulator characteristics. These guidelines 8 
ensure stable wire geometry, reliable pantograph interaction, and 9 
long-term electrical and mechanical durability. 10 

o System Geometry and Configuration 11 
 AREMA guidance includes standards for contact wire height, 12 

stagger, span lengths, minimum clearances from structures and 13 
vehicles, and return-current/bonding practices. These 14 
recommendations maintain system compatibility with rolling 15 
stock and ensure proper electrical and mechanical performance 16 
at all design speeds. 17 

o Safety, Grounding, and Bonding Requirements 18 
 Chapter 33 defines grounding, bonding, and lightning protection 19 

requirements, including step-and-touch potential mitigation and 20 
separation from other utilities. These measures protect personnel, 21 
maintenance staff, and the public. 22 

o Reliability, Maintainability, and Environmental Considerations 23 
 Recommendations are provided for system redundancy, feeder 24 

arrangements, sectioning, environmental loading considerations, 25 
corrosion protection, and maintenance access. The objective is to 26 
maximize system reliability and support safe, efficient 27 
maintenance throughout the OCS lifecycle. 28 
 29 

• Must account for climatic conditions, tolerances, and pantograph dynamics. 30 
• Utilizes contact wire supported by messenger wire via metal hangers (See 31 

Figure 1). 32 
• Utilizes both auto-tensioned and fixed tension wire systems. 33 
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 1 

Figure 1: Diagram of a simple catenary system. 2 

Configuration 3 

• Simple Catenary Auto-Tensioned System (SCAT): 4 
o Messenger wire supports contact wire via hangers. 5 
o OCS wires are connected to tensioning devices that automatically adjust 6 

to maintain constant wire tension during wire expansion or contraction 7 
caused by temperature changes. 8 

o Used for LRT mainline at-grade and aerial sections. 9 
• Fixed Tension System 10 

Hangers 11 

The catenary wire on the DART system uses a messenger wire to suspend and 12 
support the contact wire. The contact wire is connected to the messenger wire using 13 
metal standard cam hangers (See Figure 3). This hanger is important in setting the 14 
profile of the catenary wire, ensuring it is at the correct elevation above the rail and 15 
limiting dips and humps in the contact wire.  16 

 17 
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 1 

Figure 2: Diagram of standard cam hanger. (Source: DART System-Wide Electrification Overhead 2 
Catenary System Installation and Maintenance Manual). 3 

3.0 Accident Area TPS Layout 4 

The accident occurred on track one near Portal Interlocking and the Portal 5 
TPSS. At this location, there are insulators in the OCS separating two circuits, 2101 6 
north of Portal, and 2301 south of Portal. By design, power is supplied to circuit 2101 7 
by the Portal, Tower 17, and Baylor TPSSs. Power is supplied to circuit 2301 by the 8 
Portal and Sanders TPSSs.  Circuit 2401 is north of circuit 2301, and its power is 9 
supplied by Glencoe and Sanders TPSSs. Figure 3 shows the TPS layout for circuits 10 
2101, 2301, and 2401. When the train came to rest after the accident, the pantograph 11 
of the lead LRV was in circuit 2301 and the pantograph of the trailing LRV was in 12 
circuit 2101. 13 

A SCADA diagram showing a section of an overhead contact system (OCS) with 14 
substations and breakers. A thick red line represents the energized OCS, branching 15 
at the left into two paths labeled “Baylor” and “Tower 17,” each with associated 16 
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breaker symbols. The main line continues to the right through points labeled “2101,” 1 
“2301,” and “2401.” Along the line, substations named “Portal,” “Sanders,” and 2 
“Glencoe” are shown, each represented by a red rectangular box with a circular 3 
symbol above it. Vertical breaker symbols appear beneath each substation 4 
connection. A legend at the bottom identifies the red line as OCS, symbols for DC 5 
feeder breakers, DC main breakers, AC main breakers, and the substation symbol. A 6 
compass icon labeled “N” appears in the top-right corner 7 

 8 

Figure 3: TPS layout in the accident area. 9 

 As trains approach and enter the tunnel at Portal, the contact wire gradually 10 
lowers by design to transition to the vertical clearance available within the tunnel.  11 

Wire Heights- 12 

 13 
• Contact wire height measurements at Routh Grade. 14 
•  Routh Grade Crossing (1st Pole north of grade) 15 
• Contact Height Main-Line, Track 1: 18’ 3” 16 
• Contact Height Main-Line, Track 2: 18’ 1/2” 17 
• Head Span in Middle of Grade Crossing (Wire height will change depending 18 

on time of day and temperature) 19 
• Contact Height Main-Line, Track 1: 17’/11” 20 
• Contact Height Turn-Out, Track 1: 17’ 5” 21 
• Contact Height Main-Line, Track 2: 18’ 0” 22 
• Contact Height Turn-Out, Track 2: 17’ 7-1/2” 23 
• Routh Grade Crossing (1st Pole south of grade) 24 
• Contact Height, Track 1: 18’ 0” 25 
• Contact Height, Track 2: 18’ 1-1/2” 26 
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• Height measurements at Portal Interlocking and Tunnel. 182 +29 (Head Span 1 
on the South Side of Interlocking) (Wire height will change depending on time 2 
of day and temperature) 3 

• Contact Height Main-Line, Track 1: 14’ 5”' 4 
• Contact Height X/O, Track 1: 14' 1" 5 
• Contact Height Main-Line, Track 2: 13' 8.5" 6 
• Contact Height X/O, Track 2: 13' 8" 7 
• 183+21 (Head Span in Middle Interlocking) (Wire height will change 8 

depending on time of day and temperature) 9 
• Contact Height Main-Line, Track 1: 13' 10" 10 
• Contact Height Main-Line, Track 2: 13' 10" 11 
• 184+22 (First Structure Inside Tunnel, Track 1): 13’ 9” 12 
• 184+08 (First Structure Inside Tunnel, Track 2): 13’ 10-1/2” 13 
• 185+82 Track 1 (Second Structure Inside Tunnel, Track 1): 13’ 9-1/2” 14 
• 185+68 Track 2 [ Second Structure Inside Tunnel, Track 2): 13’ 10 15 

 16 

E MAINTENANCE PROCEDURES 17 

1.0 DART - TPSS Maintenance Procedures 18 

TPSS Equipment Operation, Installation & Maintenance Instruction 19 
Manual Vol. 1-6 20 

General 21 

• Emphasizes that maintenance must be performed by qualified personnel with 22 
knowledge of electrical safety and repair techniques. 23 

• Warns of risks: severe or fatal electrical shock or burns if equipment is 24 
improperly serviced. 25 

701. General Maintenance Schedules 26 

• Defines minimum time intervals for maintenance tasks (actual conditions may 27 
require more frequent work). 28 

• Schedule includes: 29 
o AC switchgear – annually 30 
o Transformer (XF) – annually 31 
o Rectifier – annually 32 
o DC switchgear – annually 33 
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o Battery control panel – quarterly (overall string voltage and individual 1 
cell voltage) 2 

o General cleaning – annually 3 
o AC distribution panel – annually 4 
o Annunciator – weekly 5 

702. Preventative Maintenance Procedures 6 

• Procedures to be performed only by qualified personnel. 7 
• Defines two key terms: 8 

o Visual Inspection – check for cleanliness, loose/broken components, 9 
wear, thermal effects. 10 

o Functional Test – verify device operation or simulate protective relay 11 
response. 12 

702.1 Incoming HV AC Cable Terminations 13 

• Access limited to total outages. 14 
• Annual visual inspection recommended. 15 
• Cleaning with dry cloth and denatured alcohol if needed. 16 

702.2 13.2 KV AC Switchgear Section 17 

Includes AC circuit breakers, potential transformer compartments, and utility metering 18 
transformers. 19 

• AC Circuit Breaker – inspect annually or every 2000 operations; full inspection 20 
after fault interruption. 21 

• Protective Relay – annual functional test; control circuits tested. 22 
• Potential Transformer – annual inspection; lubricate disconnects and roll-out 23 

tracks if needed. 24 

702.3 Rectifier Transformer 25 

• Annual visual inspection for overheating or contamination. 26 
• No moving parts: minimal maintenance required. 27 

702.4 Thyristor Rectifier (TCR) 28 

• Annual visual inspection. 29 
• Fans are the only moving parts. 30 
• Annual functional test of controls. 31 

702.5 DC Switchgear 32 
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Includes DC breakers, protective relays, and load measuring contactors. 1 

• DC Circuit Breakers – annual inspection; also, after 500 no-load ops, 100 load 2 
trips, or 20 short-circuit trips. 3 

• Protective Relays – annual functional test. 4 
• Contactors – annual inspection for cleanliness and arc chute wear. 5 

702.6 DC Control Power 6 

• Includes battery bank, charger, and distribution panel. 7 
• Battery Bank – quarterly voltage checks; annual cleaning and terminal inspection. 8 
• Battery Charger – annual inspection and functional test. 9 
• DC Fuses – annual inspection, focusing on terminal connections. 10 

702.7 AC Distribution Panel 11 

• Annual inspection under normal conditions; immediate inspection after severe 12 
interruptions. 13 

• Focus on breaker terminal connections. 14 
• Emergency lighting tested annually to verify battery condition. 15 

2.0 DART - Overhead Catenary Maintenance Procedures  16 

System-Wide Electrification Overhead Catenary System, March 2004 17 

Section 13.1.3 – Contact Wire Clip:  18 

The contact wire clip is held in place on the contact wire by a bronze cam lock clip. 19 
The clamping force is obtained by rotating the cam lock in place. This clamps the wire 20 
clip into the grooves of the contact wire. 21 

Section 13.3.4 – Inspection and Maintenance:  22 

If the contact wire clip has been knocked off the wire for any reason, replace the 23 
contact wire clip and lock clip. Inspect the hanger rod to ensure it has not been bent 24 
or distorted out of shape. Minor bends or kinks can be straightened. If the loops are 25 
distorted, the rod must be replaced. Fabrication of the new rod as described in 26 
section 13.2.1. 27 

23.2.1: Semi-Annual Inspection   28 

• 23.2.1.1: Inspect for wear or damage to contact and messenger wires.  29 
• 23.2.1.2: Inspect section insulators and replace damaged components.  30 
• 23.2.1.3: Check balance weight assemblies for proper function.  31 
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• 23.2.1.4: Observe the catenary system for damaged components or hazards.  1 
• 23.2.1.5: Replace components or restore function as necessary.  2 
• 23.2.1.6: Check for arcing between the catenary and pantograph.  3 

23.2.2: Yearly Inspection  4 

• 23.2.2.1: Inspect for arcing between the pantograph and catenary.  5 
• 23.2.2.2: Perform climbing inspections for damaged components.  6 
• 23.2.2.4: Inspect feeder clamps, jumper clamps, fixed termination equipment, 7 

and balance weight assemblies.  8 
• 23.2.2.5: Clean insulators.  9 

23.2.3: Two-Year Inspection   10 

• 23.2.3.1: Perform climbing inspection to check for wear and damage to 11 
components.  12 

23.2.4: After Special Occurrences   13 

• 23.2.4.1: Inspect after electrical faults.  14 
• 23.2.4.2: Inspect after physical strikes. 15 

3.0 Change Management 16 

Dallas Area Rapid Transit maintained a formal Management of Change (MOC) 17 
procedure under its Agency Safety and Compliance division. The procedure, 18 
identified as ASCP‑1004 and issued on June 1, 2025 (Revision 2 dated August 15, 19 
2025), established the agency’s process for identifying, evaluating, and documenting 20 
changes that could introduce new hazards or affect system safety performance. The 21 
program was implemented in accordance with Federal Transit Administration (FTA) 22 
requirements under 49 CFR Part 673 and DART’s Public Transportation Agency Safety 23 
Plan (PTASP). 24 

Under the procedure, all DART departments were required to complete a 25 
Management of Change Form during the planning phase of any project and prior to 26 
preliminary engineering. Completed forms were submitted to the Chief Safety Officer 27 
(CSO), who was responsible for initiating the review process. Upon receipt, the CSO 28 
convened with the Management, prior to the preliminary engineering stage, before 29 
the proposed change within five working days. The CSO, or other designated 30 
management personnel is to meet with the project team before the preliminary 31 
engineering stage to assess whether the proposed change had the potential to affect 32 
safety performance and whether it required additional evaluation through DART’s 33 
Safety Risk Management process. 34 
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The Management of Change Board consisted of the CSO (chair), Chief 1 
Operations Officer, Chief Development Officer, Chief Finance Officer, Chief Human 2 
Resources Officer, Chief Marketing Officer, and Chief of Staff. The Board reviewed 3 
changes involving new systems, modifications to existing systems or facilities, 4 
revisions to maintenance or operating procedures, changes in organizational 5 
structure, new procurement actions, and changes driven by new or revised laws or 6 
regulations. Certain categories—such as major capital projects, system extensions, 7 
reconstruction of existing lines, new or significantly modified maintenance or 8 
operating facilities, new vehicle procurements or major overhauls, and work involving 9 
signals, traction power, or other safety‑critical systems—required CSO approval and 10 
subsequent review by the State Safety Oversight Agency (SSOA) before 11 
implementation. 12 

The procedure included a standardized questionnaire requiring departments 13 
to identify regulatory, operational, procedural, staffing, training, procurement, and 14 
safety impacts associated with the proposed change. The CSO could request 15 
additional information or analysis as needed. Following review, the CSO 16 
communicated any required follow‑up actions or compliance steps to the project 17 
lead. 18 

F DETAILS of the INVESTIGATION 19 

1.0 Prior to Accident 20 

1.1 Sanders TPSS Heavy Maintenance 21 

On May 7, 2025, DART performed scheduled tri-annual heavy maintenance at 22 
Sanders TPSS under Work Order 4030156. The substation was taken offline for two 23 
weeks. During this period, AC and DC mains were opened, while feeder breakers 24 
2301, 2302, 2401, and 2402 remained in a feed-through configuration, allowing 25 
overhead power to pass from Portal TPSS to Glencoe TPSS on both track one and 26 
two. 27 

1.2 Sanders TPSS Post Maintenance Faults  28 

On May 22, 2025, DART attempted to return Sanders TPSS, but the main 29 
cathode breaker tripped offline. The main cathode breaker tripped offline. On May 30 
24, the battery string was replaced under Work  Order 4062924. Isolation of feeder 31 
breakers localized the issue to breaker 2401 (Sanders–Glencoe Track 1). Capacitor 32 
checks, replacement of the negative rail grounding unit, and dehumidification did not 33 
resolve the fault. A temporary power restriction was implemented on Track One 34 
departing Cityplace due to arcing observed at overlaps during northbound LRV 35 
departures. 36 
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1.3 City Place Arcing Incidents 1 

On May 27, 2025, arcing was reported on Track One at City Place Station. 2 
Sanders TPSS is located near City Place Station. On June 12, 2025, heavy arcing 3 
occurred when an LRV entered the overlaps on Track One. The contact wire burned 4 
through and fell onto the LRV. TES installed a 12-foot splice, restoring power from 5 
Portal and Sanders on circuit 2301 and from Glencoe on circuit 2401. Breaker 2401 6 
remained unresolved. Voltage measurements on the OCS at Cityplace were recorded 7 
as approximately 845 VDC on circuit 2301 and 750 VDC on circuit 2401. Jumpers 8 
were installed to the OCS contact wires to tie together the overlaps on circuits 2301 9 
and 2401. 10 

1.4 Hanger Maintenance History Near Portal 11 

In the four weeks prior to the accident DART personnel had been dispatched 12 
to the Portal interlocking to repair hangers every week. 13 

• 7/9/2025- Hanger repairs at Portal Interlocking 14 
• 7/17/2025- Broken hanger reported and repaired at Portal Interlocking 15 
• 7/23/2025- Hanger repairs from Routh grade crossing to Portal Interlocking 16 
• 7/28/2025- Arcing reported as a train passed through Portal Interlocking. Four 17 

hangers reported loose. A speed and power restriction was put in place, with 18 
repairs completed after revenue service on 7/29/2025. The restrictions 19 
remained in place even after the repairs were made1 20 

1.5 Day of the Accident 21 

DART has pantograph cameras mounted on the top of select LRV’s that record 22 
the pantograph and catenary wires as the vehicle operates along the tracks. DART 23 
also has CCTV cameras on the right of way to monitor operations. A postaccident 24 
review of pantograph camera data from trains operating pat the accident location, 25 
showed that, since at least 10:02 a.m. on the day of the accident (about 5.5 hours 26 
before the accident), there were three consecutive hangers disconnected from the 27 
contact wire just south of the feeder tap at Portal, and one hanger disconnected at 28 
the tunnel mouth—the fourth hanger north of the feeder tap at Portal (See Figure 4). 29 
Pantographs can be observed on recordings striking at least one of the hangers. 30 

 

1 DART employees and documents interchangably refer to hangers which have separated from the 
contact wire as “loose”, “broken”, or “missing”. 
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 1 

Figure 4: Stills from pantograph camera on LRV 103 from 10:02 a.m. on the day of the accident 2 
(Source: DART). 3 

Note: From left to right (and north to south): (1) disconnected hanger at tunnel mouth; (2)-(4) three 4 
consecutive disconnected hangers located about 75-150 feet south of the tunnel mouth—south of the 5 
Portal feeder tap. 6 

Train 06—consisting of LRVs 112 leading and LRV 103 trailing—traversed Portal 7 
interlocking on Track One about 3:25 p.m. (about 8 minutes before the accident). 8 
Investigators observed a sharp movement of the OCS as Trail 06 traversed the Portal 9 
feeder tap area on a CCTV recording. Investigators noted the following observations 10 
from the pantograph camera recording on trailing LRV 103: 11 

• Three disconnected hangers south of the Portal feeder tap that were 12 
observed on earlier recordings. 13 

• An arc flash as the pantograph travels past the insulators at the feeder tap. 14 
• The first, second, and third hangers north of the feeder tap are connected 15 

to the contact wire as they reach the pantograph (see Figure 5). The fourth 16 
hanger north of the feeder tap is disconnected, as was observed on earlier 17 
recordings. 18 

• An arc flash as the pantograph passes by the second hanger north of the 19 
feeder tap (See Figure 6). 20 

• The second and third hangers north of the feeder tap disconnect from the 21 
contact wire after the pantograph passes under them, the contact wire 22 
drops vertically (see Figure 7).  23 
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• An arc flash behind the pantograph as it enters the tunnel, just north of the 1 
fourth hanger north of the feeder tap (also shown in Figure 7). 2 

 3 

Figure 5: Stills from pantograph camera on LRV 103 of Train 06 captured about 8 minutes before the 4 
accident (Source: DART). 5 

Note: The second (left) and third (right) hangers south of the Portal feeder tap are properly connected 6 
to the contact wire as LRV103’s pantograph (Train 06) approaches each of them. 7 

 8 

Figure 6: Arc flash as the pantograph of Train 06 (LRV 103 passes the second hanger north of the 9 
feeder tap at Portal (Source: DART). 10 
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 1 

Figure 7: Arc flash, sagging contact wire, and disconnected hangers as Train 06 (LRV 103) enters the 2 
tunnel mouth (Source: DART). 3 

Train 41—LRVs 171 and 155—traversed the location about 3:30 p.m. just before 4 
Train 81 (about 3 minutes before the accident). Investigators noted the following 5 
observations from the pantograph camera recordings from Train 41:  6 

• Three disconnected hangers south of the Portal feeder tap that were 7 
observed on recordings throughout the day. 8 

• Three consecutive hangers disconnected from the contact wire at the 9 
tunnel mouth—the second, third, and fourth hangers north of the Portal 10 
feeder tap (see Figure 8).  11 
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 1 

Figure 8: Stills from pantograph camera on LRV 171 of Train 41 captured about 3 minutes before the 2 
accident (Source: DART). 3 

Note: The fourth hanger (left) had been disconnected from the contact wire throughout the day. The 4 
third (middle) and second hangers (right) south of the Portal feeder tap were disconnected as the 5 
previous train—Train 06—travelled through the area 6 

2.0 The Accident 7 

Train 81 experienced a significant electrical arcing event near the mouth of the 8 
portal tunnel when the lead vehicle (LRV 204) made contact with the overhead 9 
catenary wire. The incident resulted in sustained arcing and damage to both LRVs of 10 
the train. The overhead catenary remained energized throughout the event until 11 
feeder breakers supplying power were manually opened by a DART employee. 12 

Investigators reviewed video recorded by a wayside DART closed circuit 13 
television camera and the accident train’s pantograph camera and noted the 14 
following sequence of events below. Appendix A contains still images from these 15 
videos. 16 

• Initial Contact (0:00) 17 
o As Train 81 entered the tunnel portal, the catenary contact wire made 18 

contact with the leading edge of the roof of LRV 204. 19 
o A severe arcing event began immediately at the portal mouth. 20 
o The train came to a stop, and remained stopped throughout the event, 21 

while arcing continued at the lead end. The lead LRV’s pantograph was 22 
in circuit 2301 and the trailing LRV’s pantograph was in circuit 2101. 23 

• Additional Arcing Location (0:07 seconds) 24 
o Arcing began on the rear portion of the consist. 25 
o Electrical discharge observed at the trailing end of the lead car and 26 

around the pantograph of the trailing unit. 27 
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• Partial Stabilization (3:00 minutes) 1 
o Arcing ceased at the trailing end of the consist. 2 
o Lead end continued sustained arcing activity. 3 

• Temporary Cessation of Arcing (7:00 minutes) 4 
o Arcing ceases temporarily. 5 
o Train remained smoking and burning. 6 

• Arcing Resumes (8:00 minutes) 7 
o Arcing resumes on the lead car after ceasing for about one minute. 8 

• Temporary Cessation of Arcing (8:50 minutes) 9 
o Arcing ceases temporarily. 10 
o Train remained smoking and burning. 11 

• Employee Arrival (9:00 minutes) 12 
o Responding personnel arrived on scene walking toward the train from 13 

the south on the tracks. 14 
o Train remained smoking and burning. 15 

• Renewed Arcing (11:00 minutes) 16 
• Arcing resumed at the lead end. 17 

o Smoke observed moving away from the tunnel portal, coinciding with 18 
activation of tunnel ventilation fans. 19 

• Final Cessation of Arcing (11:30 minutes) 20 
o Arcing activity ceased completely. 21 
o Train remained smoking and burning. 22 

Interviews and SCADA logs, indicate the catenary on circuit 2301 remained 23 
energized for about one hour and 19 minutes after the initial contact and arcing—until 24 
16:51:49 local time. 25 

3.0 SCADA Timeline 26 

Investigators reviewed DART SCADA logs that record TPS alarms, dispatcher 27 
actions, and breaker statuses. Table 1 includes selected events recorded on these 28 
logs. 29 

Table 1: Timeline of TPS events. 30 

Date / Time Event Description 
Relative 

Time (T±) Location 

29-May-25 Sanders fails ‘Hard Down’ T-63 Days Sanders 

12-Jun-25 Arcing event at City Place T-48 Days City Place 
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13-Jun-25 Jumpers installed at Sanders T-47 Days Sanders 

Jul 30, 2025 – 
15:32:58 

Accident occurs (wire contact) T+00:00:00 Circuit 2101 

Jul 30, 2025 – 
15:32:58 

2101 Feeder breakers open, deenergizing 
2101 circuit 

T+00:00:00 
Baylor, Portal, 

Tower 17 

Jul 30, 2025 – 
15:32:59 

Transfer trip sent to Sanders;  Sanders 
doesn’t open 

T+00:00:01 Sanders 

Jul 30, 2025 – 
15:33:05 

Tower 17 2101 feeder breaker recloses, 
energizing 2101 circuit 

T+00:00:07 Tower 17 

Jul 30, 2025 – 
15:33:25 

Baylor 2101 feeder breaker recloses and 
then reopens after one second 

T+00:00:27 Baylor 

Jul 30, 2025 – 
15:36:03 

Tower 17 2101 feeder & main breakers 
open; deenergizing circuit 2101 

T+00:03:05 Tower 17 

Jul 30, 2025 – 
15:41:40 

Dispatcher remotely opens Sanders 2301 
feeder breaker 

T+00:08:42 Sanders 

Jul 30, 2025 – 
15:44:28 

Arcing stops  on CCTV T+00:11:30 Portal 

Jul 30, 2025 – 
15:49:06 

Emergency trip switch pushed @ Portal T+00:16:08 Portal 

Jul 30, 2025 – 
16:12:51 

Dispatcher attempts to remotely open 
Glencoe 2301 feeder breakers; 

unsuccessful (first attempt) 
T+00:39:53 Glencoe 

Jul 30, 2025 – 
16:15:04 

Dispatcher attempts to remotely open 
Glencoe 2301 feeder breakers; 
unsuccessful (second attempt) 

T+00:42:06 Glencoe 

Jul 30, 2025 – 
16:36:52 

Sanders 2401 feeder breaker opened 
manually by employee at TPSS 

T+01:03:54 Sanders 

Jul 30, 2025 – 
16:51:49 

Glencoe 2401 feeder breaker opened 
manually by employee at TPSS 

T+01:18:51 Glencoe 

G POSTACCIDENT OBSERVATIONS 1 

When NTSB Signal and Power Group investigators arrived at the site of the July 2 
30, 2025, train fire, the primary focus was to assess the condition of the overhead 3 
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electrical power system, document visible damage, and gather information based on 1 
what could be directly observed at the scene. 2 

Upon arrival at Portal Interlocking near the Cityplace/Uptown station, 3 
investigators identified damage consistent with an electrical event that affected the 4 
OCS.  Investigators also reported that traction power substations in the area showed 5 
no visible internal damage during their walkthrough. 6 

The postaccident inspection of the overhead catenary system identified 7 
multiple points of mechanical and electrical damage. Investigators documented 8 
damage to both the catenary wire and the messenger wire, as well as several broken 9 
or detached wire hangers. Broken insulators were found in the area, and one of the 10 
sled components used to align and support the catenary system was also broken.  11 

H DOCUMENTS AND EVIDENCE COLLECTED  12 

• DART System-Wide Electrification OCS Installation and Maintenance Manual 13 
• Postaccident Interviews with OCS and TPSS employees 14 
• TES Training Document 15 
• SCADA Logs from the time of the incident 16 
• SCADA Playback log 17 
• DART Training Presentation  18 

I POSTACCIDENT ACTIONS 19 

• Jumpers at Sanders 20 

Information provided by Dallas Area Rapid Transit (DART) indicated that 21 
several processes and organizational initiatives have been established to support the 22 
identification of operational, maintenance, and safety-related trends following the 23 
July 30, 2025, accident.  24 

DART reported that its Information Technology (IT) Department is developing 25 
an Application Program Interface (API) that will create maintenance work orders in the 26 
Maximo asset‑management system directly from entries made in the Operations 27 
Control Center (OCC) log. Testing of this interface is scheduled to begin by the end 28 
of January 2026. Supervisors are being retrained on Maximo functionality, including 29 
the use of reporting tools, and are required to complete thirty Maximo quality-30 
assurance audits per month to verify proper work-order documentation. The Agency 31 
Safety & Compliance (ASC) Department conducts monthly audits of Maximo work 32 
orders.  33 

DART stated that the Operations Department has established a dedicated 34 
business unit responsible for data-driven analysis of operational information. Business 35 
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analysts within this unit review system data daily and meet weekly with maintenance 1 
teams to identify leading indicators, recurring issues, and other emerging system 2 
conditions. The ASC Department and the Engineering/Development Department 3 
each have data analysts assigned to review information on their respective 4 
operational areas.  5 

DART also reported the formation of an Incident Prevention Committee (IPC), 6 
consisting of representatives from Maintenance of Way, ASC, Rail Operations, Bus 7 
Operations, Vehicle Maintenance, and Engineering. The IPC held its first meeting on 8 
December 17, 2025, and is scheduled to meet biweekly to review incident and 9 
accident data, evaluate system performance indicators, and identify trends affecting 10 
operational safety. Additional trend-related information is obtained through several 11 
inspection and monitoring initiatives. The Development/Engineering team 12 
completed a systemwide catenary inspection as part of a “30‑day challenge,” which 13 
has transitioned into an ongoing monthly practice. DART stated that annual Traction 14 
Electrification System (TES) testing is now planned for all 75 traction power 15 
substations (TPSS), including verification of remote breaker functionality and SCADA 16 
indication accuracy. Test results are documented and reviewed to identify developing 17 
patterns or equipment issues.  18 

DART further stated that new Standard Operating Procedures (SOPs) and 19 
documentation logs have been created to support consistent recordkeeping of 20 
operational and maintenance activities. These logs serve as additional data sources 21 
for identifying operational trends. After-action reviews were reimplemented in 22 
August 2025 to document lessons learned and assess adherence to established 23 
procedures. 24 

• TXDOT After Actions 25 

TxDOT participated in the review following DART’s repairs to the Portal 26 

Interlocking OCS after the July 30, 2025, LRV fire. Their involvement included 27 

oversight of DART’s acceptance measurements, visual inspections, clearance 28 

envelope tests, and live‑line run tests to verify that the traction electrification system 29 

met safety and design standards before being returned to revenue service. TxDOT 30 

reviewed discrepancies noted during testing, confirmed that corrective actions were 31 

taken or properly justified, and ensured that operating restrictions—such as the 32 

CityPlace speed/power restriction—remained in place until all system adjustments and 33 

substation repairs were complete. TxDOT’s role was to observe, evaluate, and 34 

approve DART’s work to ensure the repaired OCS was safe to energize and restore 35 

service. 36 

 37 
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APPENDIX A 1 

 2 

Figure 9: Composite of stills images from the accident train pantograph camera showing three 3 
consecutive detached hangers at Portal south of the feeder tap (Source: DART). 4 

 5 

Figure 10: Composite image showing two views of the initial arc when the train first contacted the 6 
catenary contact wire from CCTV and pantograph camera (Source: DART). 7 
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 1 

Figure 11: Still image of the initial arcing on the trailing LRV from CCTV about 8 seconds after initial 2 
arcing (Source: DART). 3 

 4 

Figure 12: Heavy smoke and arcing from CCTV and pantograph cameras about 1 minute and 11 5 
seconds after initial arcing (Source: DART). 6 
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