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1 ABBREVIATIONS

All abbreviations relevant to ATO already defined in ETCS Subset - 023 are not repeated in this
Glossary.

AD ETCS Automatic Driving Mode

ARS Automatic Route Setting

ASPM Automatic Stopping Point Management
ASR Additional Speed Restriction

ATO-OB ATO On-board

ATO-TS ATO Trackside

ATS Automatic Train Supervision

ATSM Automatic Train Stopping Management
AV ATO Available

CBTC Communication Based Train Control
CCTV Closed Circuit Television

CO ATO Configuration

DE ATO Disengaging

EG ATO Engaged

EUG ERTMS Users Group

FA ATO Failure

GoA Grade of Automation

HS Handshake

HSAck Handshake Acknowledgement

HSRej Handshake Rejected

HSReq Handshake Request

ID Identity

1S Infrastructure [Passenger] Information System
JP Journey Profile

JPAck Journey Profile Acknowledgement
JPReq Journey Profile Request

NA ATO Not Available

NP ATO No Power

OCC Operation Control Centre

QIS On-board [Passenger] Information System
ORD On-board Recording Device

PDIU Platform Door Interface Unit

PED Platform Edge Doors

PG Platform Gates

PIS Passenger Information System

PSD Platform Screen Doors

PTI Platform / Train Interface

RE ATO Ready

RST Rolling Stock

SP Segment Profile

SPReq Segment Profile Request

SSEM Supervised Speed Envelope Management
STR Status Report
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TBL Traction/Brake Lever

TC Temporary Constraint

TDO Train Door Operation

TEN-T Trans-European Transport Network

TMS Traffic Management System

TP Timing Point

TRN Train Running Number

TS Trackside

TSI Technical Specification for Interoperability
TTSM Timetable Speed Management

2 TERMS AND DEFINITIONS

This document defines the significant Terms and Abbreviations used in the ATO Operational Concept.

The purpose of this ATO Glossary is:

e todefine all the terms and abbreviations that are used in the ATO Operational Principles [RD21],
Requirements [RD22] and Scenarios [RD23] in order to facilitate the common understanding of
terms and abbreviations.

o to define all the terms and abbreviations that are used in the ATO system specifications

e to be used as the single reference for all ATO documents

The documents listed in the reference section were used to define the terms in this Glossary.
All definitions relevant to ATO already defined in ETCS Subset - 023 are not repeated in this Glossary.

2.1 Actual Arrival Time

The time stamp of the first STR sent after the "Qualifier to indicate if the train stopped, departed or
passed the TP" [RD26] is set to Stopped.

2.2 ATO-OB State
The ATO-OB can be in the following States: NP, CO, NA, AV, RE, EG, DE and FA.
23 ATO Area

The area where, for Grades of Automation (GoA) 2 to 4, Automatic Train Operation is possible, informed
by real-time dynamic update of operational data via a telecommunications link between the ATO-OB
and ATO-TS subsystems.

2.4 ATO Available (AV)

The ATO-OB State when the ATO-OB is ready for operation and is waiting for the ATO Engagement
Conditions to be fulfilled.

2.5 ATO Configuration (CO)

The ATO-OB State when the ATO-OB executes self-tests procedures and receives the required ETCS
Train Data.

2.6 ATO Disengaged

The status of the ATO-OB when it is not in EG, nor in DE State.

2.7 ATO Disengaging (DE)

The ATO-OB State when the ATO-OB loses the ATO Operational Conditions while being engaged.
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2.8 ATO Engage Button

Input that permits the driver to request to start automatic driving when the ATO Engagement Conditions
are fulfilled.

29 ATO Engaged (EG)

The ATO-OB State in which the ATO-OB is responsible for driving the train, controlling brake and traction
according to the computed ATO Operational Speed Profile.

2.10 ATO Failure (FA)

The ATO-OB State when the ATO-OB has failed to power up, has failed its self-tests, has an in-service
failure, or when it has detected a failure that does not allow it to perform its functions.

211 ATO Fitted Train
A train that is fitted with an ATO-OB subsystem.
212 ATO Inhibition Zone

The prevention of the ATO functionality over a defined area of the railway in the direction of travel. It
may be in either or both directions of a bi-directional section of track.

2.13 ATO Not Available (NA)

The ATO-OB State when the ATO-OB is not ready for operation and it is waiting for the ATO Operational
Conditions to be fulfilled.

214 ATO On-board (ATO-OB)

The subsystem and set of automated non-safety-related driver functions, depending on the grade of
automation.

2.15 ATO Operated Train
A train that is fitted with an ATO-OB subsystem and this subsystem is operational.
216 ATO Operational Speed Profile

The most energy efficient speed profile calculated by the ATO-OB that fulfils the Journey Profile and
respects the ETCS safe braking envelope.

217 ATO Ready (RE)
The ATO-OB State when the ATO-OB is ready for operation and it is waiting for the engagement order.
218 ATO Trackside (ATO-TS)

A set of functions that interfaces with the necessary trackside systems which contain the operational
data and infrastructure data that is required by the ATO-OB.

219 ATO Trackside Handover

The process of passing the responsibility for an ATO train between two ATO-TS subsystems.
2.20 Automatic Joining

An automatic process to couple two or more train consists.

2.21 Automatic Splitting

An automatic process to separate a train into two or more individual consists.
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2.22 Automatic Train Control (ATC)

System which effects an emergency brake application if the driver does not react to certain signal
aspects or speed restrictions. [RD1]

2.23 Automatic Train Operation (ATO)

A method of operation in which different train operation tasks are automated, according to the Grade of
Automation (GoA) level present, up to GoA 4 level, where the train is automatically controlled without
the presence of staff on board. In the context of ERTMS, ATO and ERTMS/ATO are used
interchangeably.

2.24 Automatic Turnback

The functionality that allows trains to change direction for another journey which may include automatic
unattended movement.

2.25 Awake Train

This function is intended to prepare a train for operation.

2.26 BuiltIn Test

The functionality that enables the ATO system to carry out its in-service health check.
2.27 Coasting

The free running of a train with no traction and no brakes applied.
Adapted from [RD14] by removing “current” from “traction current”.

2.28 Collision Detection
Functionality which detects an unexpected contact between the train and an obstacle.
2.29 Compatibility

Capability of the ATO to co-exist with other systems in the same transport network without any
interference.
Adapted from [RD3] by replacing UGTMS with ATO.

2.30 Configurable System

Capability of the system to allow users to select, from pre-programmed functions (modular software
units), those which are necessary to accomplish a control strategy or other complex functions, without
the use of computer language. [RD4]

2.31 Constituent

Any elementary component, group of components, sub-assembly or complete assembly of equipment
incorporated or intended to be incorporated into the ATO.
Adapted from [RD3] by replacing UGTMS with ATO.

2.32 Degraded Operation

Operation resulting from an unplanned event that prevents the normal delivery of train services. [RD2]
2.33 Depot

A location used for maintenance and storage of rolling stock.

2.34 Derailment Detection

A functionality which detects a train derailment.
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2.35 Dispatch Order

The process whereby signallers or controllers can change the order or timing of trains to maximise
overall train service performance in real time.

2.36 Disruptive Event
Any event or circumstance which prevents or disrupts the operation of trains.
2.37 Door Release

An external system command which permits the door open command. A release may include
mechanical, electromechanical or electronic parts.

2.38 Dwell Time

Time during which a train is stopped at a Stopping Point, it means the time period between wheel stop
and wheel start.

2.39 Dwell Timer
A function used to determine the amount of time left until departure.
2.40 Dynamic brake

The brake system that realizes the braking force using the motion of the vehicle but not involving friction.

Note 1: There exist several types of dynamic brakes, e.g. electrodynamic brake (further divided to
rheostatic and regenerative brake), hydrodynamic brake (retarder). If there are more types of dynamic
brakes available on the entire train, the brake force distribution between them is done by RST.

Note 2: From the principle, the braking force can be realized only if the speed of the vehicle is greater
than a specific value.

2.41 Emergency Release

A device accessible under certain conditions which permits the operation of an apparatus in case of
failure. [RD1]

2.42 ERTMS/ATO

The specific ATO system in the context of ERTMS. In the context of ERTMS, ATO and ERTMS/ATO
are used interchangeably.

2.43 ERTMS Users Group (EUG)

The EEIG established in 1995 by the national railways of France, Germany and Italy. The group currently
consists of the infrastructure managers: ADIF (Spain), Bane NOR (Norway), Banedanmark (Denmark),
DB (Germany), Infrabel (Belgium), Network Rail (UK), ProRail (Netherlands), RFI (ltaly), SBB
(Switzerland), SNCF (France), Sprava zeleznic (Czech Republic), Trafikverket (Sweden) and Vayla
(Finland). EUG is responsible for developing and validating ERTMS.

2.44 Full Service Brake
Service Brake set at maximum allowed effort.
2.45 Generic Application

Application which contains all mandatory and all or a subset of optional functions, with predefined
configurability and customisable for different specific applications. [RD3]
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2.46 Global Navigation Satellite System

A worldwide position, time and velocity radio determination system comprising space, ground and user
segments.

2.47 Grade of Automation (GoA)

Automation level of train operation, in which a train can be operated, resulting from sharing responsibility
for given basic functions of train operation between operations staff and system. [RD21]
NOTE: Modified to fit mainline (removed Urban Guided Transport).

2.48 Grade of Automation 0 (GoAO0) - On-sight train operation

In this grade of automation, the driver has full responsibility and no system is required to supervise his
activities. However, points and single tracks can be partially supervised by the system. [RD21]

2.49 Grade of Automation 1 (GoA1) - Non-automated train operation

In this grade of automation, the driver is in the front cabin of the train observing the guideway and stops
the train in the case of a hazardous situation. Acceleration' and braking are commanded by the driver
in compliance with wayside signals or cab-signal. The system supervises the activities of the driver. This
supervision may be done at specific locations, be semi-continuous or continuous, notably in respect of
the signals and the speed. Safe departure of the train from the station, including door closing, is the
responsibility of the operations staff. [RD21]

In addition, in this GoA the system may provide advisory information to the driver (DAS).

2.50 Grade of Automation 2 (GoA2) - Semi-automated train operation

In this grade of automation, the driver is in the front cabin of the train observing the guideway and stops
the train in the case of a hazardous situation. Acceleration and braking is automated and the speed is
supervised continuously by the system. Safe departure of the train from the station is the responsibility
of the operations staff (door opening and closing may be done automatically). [RD21]

2.51 Grade of Automation 3 (GoA3) - Driverless train operation

In this grade of automation, additional measures are needed compared to GOA2 because there is no
driver in the front cabin of the train to observe the guideway and stop the train in case of a hazardous
situation. In this grade of automation, a member of the operations staff is necessary on-board. Safe
departure of the train from the station, including door closing, can be the responsibility of the operations
staff or may be done automatically. [RD21]

2.52 Grade of Automation 4 (GoA4) - Unattended train operation

In this grade of automation, additional measures are needed compared to GOA3 because there is no
on-board operations staff. Safe departure of the train from the station, including door closing, has to be
done automatically. More specifically, the system supports detection and management of hazardous
conditions and emergency situations such as the evacuation of passengers. Some hazardous conditions
or emergency situations, such as derailment or the detection of smoke or fire, may require staff
interventions. [RD21]

2.53 Hazard
Potential source of harm [RD7]
2.54 Headway

The time interval between the passing of the front ends of successive vehicles or trains moving along
the same lane or track in the same direction.

1 Acceleration is used in this context as a common term for traction.
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2.55 |Infrastructure Equipment
Fixed installations of the railway system (e.g. tracks, power supply, signalling, communication). [RD9]
2.56 Infrastructure Manager

Organisation responsible for establishing and maintaining railway infrastructure. This may also include
the management of infrastructure control and safety systems.

2.57 Interchangeability

The capability of system components identified in this document to be procured from any number of
suppliers and replaced without any substantial change in functionality or performance. [RD3]

2.58 Jerk
First derivative of the acceleration with respect to time.
2,59 Jog

The functionality that provides low speed control in both forward and reverse directions to enable
correction of a train’s alignment with a defined stopping location.

2.60 Journey
Scheduled movement of a vehicle along a single route. [RD11]
2.61 Journey Profile (JP)

The Journey Profile describes the information needed by the train to be aware about the path the train
should take, timetable information and temporary constraints.

2.62 Locomotive Brake

The direct brake system, according to [RD25], chapter 5.6.2.

2.63 Maintenance Staff

Maintenance staff are persons who are involved in maintenance of infrastructure and rolling stock. [RD3]
2.64 Minimum Dwell Time

Minimum allowed value of dwell time, defined for each Stopping Point included in the Journey Profile,
to be considered by the ATO-OB before departure. The minimum dwell time is applied during normal or
degraded operation to aid service recovery.

2.65 Modular Architecture

The levels of design where functionality is partitioned into discrete, self-contained units with well-defined
interfaces.[RD24]

2.66 No Power (NP)

The ATO-OB State when the ATO-OB is powered off.

2.67 Non-ATO Train

Non-ATO equipped trains and trains with inoperative ATO-OB equipment.
2.68 Obstacle Detection

A subsystem able to supervise the area in front of or around the train in order to detect and identify
objects on or close to the track that might adversely affect safe train operation.
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2.69 Operation Control Centre (OCC)
The centre from which operation of the line or the network is supervised and managed. [RD3]
2.70 Operations

Operation covers all functions which deal with the safety and regular exploitation of the transportation
service. [RD13]

2.71 Operations Staff
Staff authorised to perform tasks concerning train operation or direct service to passengers. [RD3]
2.72 Passenger Information Systems

The on-board train or infrastructure based systems which provide passengers with real-time information
relation to the operation of the railway.

2.73 Passengers
People travelling or intending to travel on a train, whose activities are not related to operating the train.
2.74 Passing Point

A Timing Point defined in the Segment Profile, where the train is planned to pass within a given time
window defined in the Journey Profile.

2.75 Perturbation

The operation of a transport system outside of the timetable, such that delays in arrival and departure
from defined locations are present.

2.76 Planning System

A system or set of systems using methods for scheduling or planning. Based on infrastructure, asset
data and planning rules it provides timetables for both passenger and freight train operation.

2.77 Platform / Train Interface (PTI - Predominantly used in the UK)

The interface between the platform and the train, gap included. It can include Platform Edge Doors,
Platform Gates, Platform Screen Doors or platform edges equipped with none of these.

2.78 Platform Barrier System

The system that keeps passengers at a safe distance from the platform edge, outside of boarding times.
E.g. Platform Edge Doors, Platform Gates or Platform Screen Doors.

2.79 Platform Doors

The doors fixed to the platform forming a barrier between the passengers and the train and track. They
include Platform Edge Doors, Platform Gates and Platform Screen Doors.

2.80 Platform Edge Doors (PED)

Full height screens forming a barrier between the passengers and the train and track. They are only
present on platform edges and have a gap of varying height above them to the ceiling of the station.

2.81 Platform Gates (PG)

Commonly referred to as “half height” barriers, they separate passengers from the train and track at a
platform. They are usually designed to be of reduced height, with a minimum height of 1 metre.
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2.82 Platform Screen Doors (PSD)

Are full height screens which are fixed at the top and bottom of a platform to separate passengers from
the train and track. They form a climatic barrier between the platform and track to facilitate cost effective
platform climate control.

2.83 Platform Staff

Staff who supervise the safe dispatch of trains at a station or in the case of freight trains, at a freight
terminal.

2.84 Powerless Section

A section where no electrical traction power is available, and no power is allowed to be fed back.
2.85 Progressive Shutdown of Train Service

Function designed to stop operation of trains in a safe and controlled way in case there is a failure.
2.86 Rail Adhesion

The friction between the wheels of a vehicle and the rails, which makes possible the transmission of
tractive effort and braking force. [RD14]

2.87 Railway Undertaking

Any public or private undertaking licensed according to applicable Community legislation, the principal
business of which is to provide services for the transport of goods and/or passengers by rail with a
requirement that the undertaking must ensure traction; this also undertakings which provide traction
only.

2.88 Remaining Dwell Time

The amount of time left before a train resume moving.
2.89 Rolling Stock

General term covering all vehicles with or without motors.
2,90 Safe Places

Areas within the network of an operator where evacuation of passengers can be performed, depending
on current operational conditions, with a minimum of risks to the passengers (e.g. stations, refuges on
the line). [RD3]

291 Segment Profile (SP)

A Segment Profile is a one-dimensional object that describes a single and consecutive section of track
and corresponds to the Track Centreline of that section of track. A Segment Profile has a Start Point
and an End Point, which correspond to the boundary points of the section of Track Centreline of that
Segment Profile.

2.92 Segment Profile Coordinate System

A Segment Profile spans its own coordinate system. The origin of the coordinate system is located in
the Start Point of the Segment Profile. The location value represents the distance from the Start Point
along the corresponding section of Track Centreline such that at the End Point of the Segment Profile,
the value is equal to the Segment Profile Length.

2.93 Segment Profile Direction

A Segment Profile has a Direction, which is from its Start Point to its End Point. A direction equal to the
SP Direction is referred to as nominal while the direction opposing the SP Direction is referred to as
reverse.
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2.94 Segment Profile Identifier

A Segment Profile is universally identified by its Segment Profile Identifier, which is the pair of the
country/region identity number (NID_C) and the Segment Profile identity number (NID_SP).

2.95 Segment Profile Length

A Segment Profile has a Length, which is equal to the length of the section of Track Centreline of that
Segment Profile.

2.96 Specific Application

An application designed for a particular realisation based on a customised generic application. [RD3]
2.97 Steep incline

Such incline in which the holding brake force is not sufficient to maintain the train stationary.

2.98 Steep slope

Such downward slope in which the holding brake force is not sufficient to maintain the train stationary.
2,99 Stopping Point

A Timing Point defined in the Segment Profile where the train is planned to stop within a given time
window defined in the Journey Profile, usually to carry out a specific activity such as allowing passengers
to enter and leave the train.

2.100 Stopping Point Skip

The functionality that enables a train to continue driving without stopping at a Timing Point that had
previously been scheduled as a Stopping Point.

2.101 Supervision

Activity, performed either manually or automatically, intended to observe the state of an item. [RD6]
2.102 Timetable

Planned chronological occupation of rail infrastructure for train movements.

2.103 Timetable Information

The list of Timing Points for a Segment Profile given in a Journey Profile defines only the Timing Points
for which arrival, passing times and/or departure times exist relevant to the journey for that particular
train.

2.104 Timing Point (TP)

A location and stopping accuracy defined in the Segment Profile for which a type (Stopping or Passing
Point) and specific time is identified in the Journey Profile. This time may be an arrival time, a departure
time, or in the case of a train not scheduled to stop at that location, the passing time. A Timing Point
represents either a Stopping Point or a Passing Point where control by TMS is needed for throughput
maximisation.

2105 Track Centreline
The imaginary line that is located in the centre between the two rails of a track and is parallel to the rails.
2.106 Traction/Brake Lever (TBL)

Lever(s) used by the driver to drive the train. It may be composed by one or more levers (e.g. traction
lever, EDB lever, pneumatic brake lever, etc) but from the ATO-OB functional point of view it has only
three different positions:

a) Traction: when it is requesting the rolling stock to traction;
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b) Neutral: when it is requesting the rolling stock neither to traction nor braking;
c) Braking: when it is requesting the rolling stock to brake.

2.107 Traffic Management System (TMS)

A non-safety-critical system which advises the control command and signalling system, based on the
current traffic situation and other internal or external information, in order to improve the level of service.

2.108 Traffic Operation and Management

The procedures and related equipment enabling a coherent operation of the different structural
subsystems, both during normal and degraded operation, including in particular train driving, traffic
planning and management.

2.109 Train at Standstill
A train is considered to be at standstill when its speed has decreased to 3 km/h or less. [RD16]
2.110 Train Brake

The "EN-UIC" brake system, according to [RD25], chapt. 5.4 (also includes EP-assisted brake), or the
Direct EP brake, according to [RD25], chapt. 5.5

2.111 Train Coupler
The mechanical interface that enables vehicles to be operated together. [RD16]
2.112 Train Driver

A person capable and authorised to drive trains, including locomotives, shunting locomotives, work
trains, maintenance railway vehicles or trains for the carriage of passengers or goods by rail in an
autonomous, responsible and safe manner. [RD17]

2.113 Train Driver Identity

A unique code which identifies a train driver.

2.114 Train Hold

The functionality that allows trains to be held at a defined location for regulation purposes..
2.115 Train Holding Brake

Function ensuring that the train will not move while it is at standstill. [RD10]

2.116 Train Inauguration

Inauguration is an automated process of train bus configuration that includes detecting all bus nodes
and their orientation, assigning the numbers to particular bus nodes and collecting their properties.
Based on [RD20] functional description.

2117 Train is Moving

A train is considered to be moving when its speed is not 0.
2.118 Train is Stopped

A train is considered to be stopped when its speed is 0.
2.119 Train Operation

The control command of routes, loading and unloading (of passengers and freight), driving of trains and
shunting.

ERTMS/ATO GLOSSARY v1.11 Page 17 of 18



2.120 Train Running Number (TRN)

A number under which the train is operated. The TRN is the unique identifier for the ATO operation and
communication.

2.121 Train Separation

The means of keeping successive trains at a safe braking distance. The safe braking distance is the
minimum distance in which a train can be guaranteed to be brought to a standstill.

2.122 Train Speed

The speed calculated by the ATO-OB or received from an external odometry system. It may match the
estimated speed calculated by the ETCS-OB.

2.123 Train Splitting

The process by which multiple units are detached mechanically (which may also include pneumatically
and electrically) to form a new number of train consists.

2.124 Train Type C (C Train)

Vehicles with [clJommon brake control in accordance with [RD25] (separate control of dynamic and train
air brake is not possible for ATO-OB). Typically, this term includes EMUs, DMUs, railbuses or electric
railcars.

2.125 Train Type S (S Train)

Vehicles with independently ([s]eparately) controlled dynamic and train air brakes as an EN/UIC-brake
system in accordance with [RD27], chapter 5.4. Typically, a locomotive hauling a train consisting of
coaches.

2.126 Turnback Move
A train movement at the end of a mission, where the train changes direction.
2127 Yards

An arrangement of tracks, other than main tracks, used for making up trains, storing cars and trains and
other purposes. [RD2]

2.128 Zone of Protection

A zone where no train is allowed to run as a result of various kinds of incidents except identified
hazardous situations for which trains can leave the zone. [RD3]
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