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Update on Automatic Train Operation

Washington Metropolitan Area Transit Authority

Safety and Service Delivery Committee
December 14, 2017
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Agenda

• History

• Automatic Train Control 

• Automatic Train Operation Benefits

• Operations Changes 

• Automatic Train Operation Review

– Two Phased Approach

• Evaluation

• Implementation

• Additional Considerations
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Automatic Train Operation History

Automatic Train Operation ATO
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Automatic Train Control 

Automatic Train Control 
(ATC)

[Operating System]

Automatic Train 
Protection

(ATP)
[Safe train separation, 

movement]

Automatic Train 
Supervision

(ATS)
[Safe train routing, 

schedule adherence]

Automatic Train 
Operation

(ATO)
[Safe automated train 

operation]
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Automatic Train Control 

• Provides for the safe and efficient 
movement of trains through a 
series of track circuits and 
integrated logic for train routing 
and speed controls

• Major subcomponents of the 
Automatic Train Control network 
include: 
– Automatic Train Protection 

(ATP) 
– Automatic Train Supervision 

(ATS)
– Automatic Train Operation 

(ATO)

Automatic Train 
Control

Automatic 
Train 

Protection

Automatic 
Train 

Supervision

Automatic 
Train 

Operation
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Automatic Train Protection

• Primary safety system that 
protects train movement 
(manual/automatic)

• Always active whether operating 
in “manual” or “automatic” mode
– Provides safe train separation 

by detecting trains in track 
circuits

– Enforces speed commands and 
overrides the actions of the 
train operator

Automatic Train 
Control

Automatic 
Train 

Protection

Automatic 
Train 

Supervision

Automatic 
Train 

Operation
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Automatic Train Supervision

• Supervision provides:

– Dispatching functions

– Headway management

– Routes trains

– Assists in maintaining 
adherence to schedule

Automatic Train 
Control

Automatic 
Train 

Protection

Automatic 
Train 

Supervision

Automatic 
Train 

Operation
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Automatic Train Operation

• Automatic Train Operation does 
not mean “No Operator”

• Train speeds governed by the 
Automatic Train Protection sub-
system and routed by the 
Automatic Train Supervision 
sub-system

• Automatic Train Operation can 
provide train berthing and door 
commands at stations

Automatic Train 
Control

Automatic 
Train 

Protection

Automatic 
Train 

Supervision

Automatic 
Train 

Operation
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Automatic Train Operation

• Disabled in June 2009

• Not a safety-critical system

• Piloted along the Red Line 
starting in April 2015
– Only eight car trains 

(limited availability) during 
rush hour

– One direction
• Effort ceased due to more 

pressing concerns

Automatic Train 
Control

Automatic 
Train 

Protection

Automatic 
Train 

Supervision

Automatic 
Train 

Operation
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Automatic Train Operation Benefits

• Smoother ride

• Improves schedule adherence

• Improves power utilization
• Reduces maintenance costs (e.g., wheel flats, master 

controllers)

• Reduces red signal overruns

• Reduces wrong-side door openings
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Operation Changes

• Roadway worker protection (RWP)

• Automatic Train Control system upgrades since 
2009 

• Changes in Workforce
– Train Operators
– Vehicle Mechanics
– ATC Mechanics
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Automatic Train Operation Review

• Review to address two-phased approach
– Evaluation

– Implementation
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Evaluation

• Safety Analysis
– Review of past incidents
– RWP impacts

• Validation of Automatic Train Operations functionality (e.g., 
interface with the Automatic Train Supervision system)

• Standard operating procedure review
– Rail Operations Control Center
– ATC technicians and mechanics
– Rail vehicles (Class 1)
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Evaluation

• Proposed technical 
enhancements

• Findings and 
recommendations

• Determine if WMATA should 
proceed to Automatic Train 
Operation
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Implementation

• Cost / Benefit Analysis & 
Funding

• Implementation Plan
• Scheduling and Tracking
• Training

– Rail Operations Control 
Center

– Train Operators
– ATC Engineers
– Rail Car Equipment 

Mechanics
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Additional Considerations

• Communication-Based Train Control (CBTC)
– Newer technology
– Enhanced RWP features
– Increase capacity

• Outsourcing a high-level review that will occur next 
year

Fixed block

Moving block

Occupancy Occupancy

Footprint Footprint
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Questions
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