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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
URBAN GUIDED TRANSPORT MANAGEMENT
AND COMMAND/CONTROL SYSTEMS -

Part 3: System requirements specification

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization c
all ndtional electrotechnical committees (IEC National Committees). The object of ‘IEC is to|

intern
this e
Techn|

htional co-operation on all questions concerning standardization in the electrical and electronic
hd and in addition to other activities, IEC publishes International Standards, (Technical Sped
ical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to

Publidation(s)”). Their preparation is entrusted to technical committees; any IEC(National Committee
in thg subject dealt with may participate in this preparatory work. Interpational, governmental

gover
with t
agree

mental organizations liaising with the IEC also participate in this preparation. IEC collaborat

nent between the two organizations.

The fdrmal decisions or agreements of IEC on technical matters expfess, as nearly as possible, an int

pmprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
bs closely

he International Organization for Standardization (ISO) in accordangé with conditions detefmined by

Prnational

consepsus of opinion on the relevant subjects since each techinical committee has representation from all
interested IEC National Committees.

IEC Plublications have the form of recommendations for intétnational use and are accepted by IEG National
Comnlittees in that sense. While all reasonable efforts are~made to ensure that the technical contgnt of IEC
Publidations is accurate, IEC cannot be held responsible for the way in which they are used gr for any
misinterpretation by any end user.

In order to promote international uniformity, IECSNational Committees undertake to apply IEC Pyblications
transparently to the maximum extent possible'dn their national and regional publications. Any djvergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the lafter.

IEC itpelf does not provide any attestation of conformity. Independent certification bodies provide gonformity
assespment services and, in some ‘@reas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent ¢ertification bodies.

All us¢rs should ensure that they have the latest edition of this publication.

No liapility shall attach to(IEC or its directors, employees, servants or agents including individual experts and
membiers of its technical committees and IEC National Committees for any personal injury, property damage or
other [damage of anyynature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenkes arising out\of the publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publidations.

Attentjon is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensaple for the correct application of this publication.

Attentjon\is’ drawn to the possibility that some of the elements of this IEC Publication may be the pubject of
patentrights—=C-shal-ret-be-heldresponsibleforidentifyingany-oral-such-patentrights-

International Standard IEC 62290-3 has been prepared by IEC technical committee 9:
Electrical equipment and systems for railways.

The text of this International Standard is based on the following documents:

FDIS Report on voting
9/2531/FDIS 9/2544/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts of IEC 62290 series, under the general title Railway applications — Urban
guided transport management and command/control systems, can be found on the IEC
website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it| contains colours which are considered to be usefulyfor the c¢orrect
understanding of its contents. Users should therefore print this document using a

colour printer.

The corltents of the corrigendum of June 2020 have beendincluded in this copy.
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INTRODUCTION

IEC 62290 standard series specifies the functional, system and interface requirements for the
command, control, and management systems intended to be used on urban, guided
passenger transport lines and networks. This series does not apply to lines that are operated
under specific railway regulations, unless otherwise specified by the authority having
jurisdiction.

These systems are designated herein as Urban Guided Transport Management and
Command/Control Systems (UGTMS). UGTMS cover a wide range of operations needs from
non-automated (GOA1) to unattended (GOA4) operation. A line may be equipped with
UGTMS on its full length or only partly equipped.

This sdries does not specifically address security issues. However, aspeects™of safety
requirements may apply to ensuring security within the urban guided transit system.

The main objective of this series is to achieve interoperability, interehangeability and
compatipility.

This sdries is a recommendation for those transport autherities wishing to introduce
interopgrable, interchangeable and compatible equipment.

It is the responsibility of the transport authority concerned in accordance with the guthority
having Jurisdiction to decide on how to apply this series and to take into accoynt their
particular needs.

IEC 62290 series is also intended to support applications for upgrading existing signalling and
command control systems. In this case, interchangeability and compatibility could be ensured
only fon the additional UGTMS equipment:~Checking the possibility for upgrading [existing
equipment and the level of interoperability is the responsibility of the transport guthority
concerned.

Application of the series should.-take into account the differences between the |various
networkps operated in different‘nations. Those differences include operational and regulatory
requirements as well as different safety cultures.

This sefies defines a'catalogue of UGTMS requirements split into mandatory and pptional
functionls. The functions used are based on the given grade of automation. By fulfilling the
requirements, a_supplier can create one or more generic applications including all mgndatory
functions and-all or a subset of optional functions. A generic application will jJachieve
interopgrabitity. within the defined specific application conditions. Customising a |[generic
applicatjon/will create a specific application taking into account of local conditions puch as
track |a' ot and hoarhluay rnqnirnmnnfc_ It is the choice of cnpplinr and frgncpnrf aut ']Ority to
add additional functions to a generic or specific application. These additional functions are not
described in this series.

According to IEC 62278, it is the responsibility of the transport authority, in agreement with
the authority having jurisdiction, to decide, taking into account their risk acceptance principles
to conduct specific hazard and risk analysis for each specific application. The safety levels for
the functions of each specific application have to be determined by a specific risk analysis.

Terms like "safety related command", "safety conditions", "safe station departure" are
mentioned without having performed any hazard analysis.
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Standard series IEC 62290 is intended to consist of four parts:

Part 1 “System principles and fundamental concepts” provides an introduction to the
standard and deals with the main concepts, the system definition, the principles and

the basic functions of UGTMS (Urban Guided Transport Manageme
Command/Control Systems).

nt and

The three other parts correspond to the three steps (see Figure 1) required in the process of
specifying UGTMS and are to be used accordingly.

NOTE Tpe specific structures of Part 3 and’ Part4 will be established following completion of
accommofate optional and mandatory constituents, and to reflect local conditions. In principle, only one R
FFFIS wi|l be defined for the same interface. However, when justified in some cases, several FISs
FFFISs wjll be defined for the same interface.

Part 2 “Functional requirements specification” specifies the functional requirements
associated to the basic functions provided by Part 1, within the system boundaries and

interfaces as defined in Figure 3 of Part 1.

The FRS (Functional Requirements Specification) identifies and defines theJf
hat are necessary to operate an urban guided transport system. Two t
Linctions are distinguished for a given grade of automation: mandatory.'functig

assenger surveillance systems). Requirements of functions havethe same all
nless they are marked otherwise.

Rart 3 “System requirements specifications” deals with the_architecture of the
gnd the allocation of the requirements and functions identified in Part 2 to arch
dgonstituents.
.
S

he SRS (System Requirement Specification) specifies the architecture of a
ystem, with mandatory and optional constituents,

ipterfaces, as well as the data exchanged' by them (FIS and FFFIS),

Rart 4 (under consideration) “Interface specifications” deals with the definitio
i
ihteroperable and interchangeable constituents identified in Part 3.

For interfaces between UGTMS constituents, the logical interface or FIS (Fu
Ihterface Specification) and/or the physical and logical interface or FFFIS (R
Functional Interface Specification) will be considered.

Functional
requirements
(FRS)

1l

t
f
train detection) and optional functions (e.g. interfaces to passenger informafion and
d
4

inctions
ypes of
ns (e.g.

ocation,

system
itecture

UGTMS

h of the
for the

nctional
orm Fit

Part 2 to
IS or/and
r several

System requirements
(SRS)

Il

Interface requirements
(FIS or/and FFFIS)

IEC

Figure 1 — The three-step process followed by the UGTMS standard


https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

-8 - IEC 62290-3:2019 © IEC 2019

Requirements are those necessary to fulfil all operational needs for safe and orderly operation
requested by transport authorities without regard to technical solutions.

The chosen level of detail in describing requirements enables customers as well as authorities
having jurisdiction to be assured that generic applications delivered by different suppliers will
cover at least the same functionality as specified in this part of IEC 62290.

Requirements which are established by this series are indicated clearly with a requirement
identification number related to the function to be covered.
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RAILWAY APPLICATIONS -
URBAN GUIDED TRANSPORT MANAGEMENT
AND COMMAND/CONTROL SYSTEMS -
Part 3: System requirements specification

1 Scope
This pdart of IEC 62290 specifies the system architecture for Urban Guided T(tansport
Management and Command/Control systems (UGTMS) as defined in IEC 62290-1 and
IEC 62290-2, and the allocation of functions and requirements defined in IEC 62290-2 to the
differenf UGTMS subsystems (designated as system constituents in IEC-6229(0-1 and
IEC 62290-2), for use in urban guided passenger transport lines and networks.
This dogcument is applicable for new lines or for upgrading existing(signalling and cgmmand
control $ystems.
This do¢ument is applicable to applications using:

e ¢ontinuous data transmission

e ¢ontinuous supervision of train movements by:train protection profile

e Ipcalisation by reporting trains, and optionally by external wayside equipment for non-

reporting ones (e.g. in case of mixed operation or degraded operation)

This dofcument is not applicable to existing' command and control systems or prgjects in
progress prior to the effective date of this\document.
The fungtional allocations of the UGTMS subsystems are mandatory (forming a sort| of core
system)| or optional, according to.the mandatory/optional functions and requirements|defined
in IEC §2290-2.
This dofument is applicable_as a basis to define FIS and FFFIS. For specific applications,
some elements may be added to meet the requirements coming from additional fundtions or
equipment.
2 Normativereferences
The following’documents are referred to in the text in such a way that some or all|of their
content|constitutes requirements of this document. For dated references, only thel edition

cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 622

IEC 622

90-1:2014, Railway applications — Urban guided transport management and
command/control systems — Part 1: System principles and fundamental concepts

90-2:2014, Railway applications — Urban guided transport management and
command/control systems — Part 2: Functional requirements specification
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3 Terms, definitions and abbreviated terms

For the purposes of this document, the terms and definitions given in IEC 62290-1 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |ISO Online browsing platform: available at http://www.iso.org/obp

3.1 Terms and definitions

311
train cgnsist
basic trpin units coupled together, which can be split or coupled depending on operation
needs

Note 1 to|entry: When maintenance of IEC 62290-2:2014 is done, requirements-in~tfEC 62290-2 will ngt use the
expression “train consists” any more, in order to be consistent with the meaning, ef/*consist” in the latest|edition of
IEC 60050-811:2017. IEC 62290-3 will not use as a consequence the expressign “train consist” any more.

3.1.2
dwell time
time dufing which a train is berthed in a station servedby the mission

3.1.3
headway
minimum time interval between consecutive trains allowed by the signalling system

Note 1 tolentry: This definition comes from IEC 60050-821:2017, and is given for the term ‘signal headwpy’. In the
rest of this document, only the term ‘headwaykisused.

[SOURQE: IEC 60050-821:2017,.821-02-54]

3.1.4
rollaway
unintendled movement(ofjthe train in either a forward or reverse direction

3.1.5
run type
predefined speed profile which is managed at OCS level (energy saving profile, minimum run
time, etg.)

3.1.6
safety-related command
operator triggered command whose execution has an impact on safety

3.2 Abbreviated terms

CCS Central CCTV Surveillance

CPI Central Passenger Information

cvcC Central Voice Communication

DCS UGTMS Data Communication Subsystem
EB Emergency Braking

EIXL External Interlocking

FCN Function
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HvVCB
INF
MS
OBCS
OBPI
OBS
oBVC
OCS
OHMI
OPS
PSD
REQ
SE
SPTS
THMI
TPCS
TR
TSE
TSR
WCS
WPI
WS
wvC
Z0P

High Voltage Circuit Breaker
Infrastructure

Maintenance System

Onboard CCTV Surveillance

Onboard Passenger Information
UGTMS Onboard Subsystem

Onboard Voice Communication
UGTMS Operations Control Subsystem
Operations Control HMI

Operation Planning System
Platform Screen Door
Requirement

Station Equipment

UGTMS Spot Transmission Subsystem
Train HMI

Traction Power Control System
Train (but not its HMI)
Trackside Signalling Equipment
Temporary Speed Restriction
Wayside CCTYV surveillance
Wayside Passenger Information
UGTMS Wayside Subsystem
Wayside Voice Communication
Zone of Protection
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4 UGTMS system architecture and non-functional requirements

4.1

Overall system architecture

This clause provides the general description of UGTMS architecture, the list of UGTMS
subsystems, the identification of interfaces between UGTMS subsystems, and between
UGTMS subsystems and the environment.

Non-functional requirements (like the ones related to performance) are described as well, in
addition to the main choices made in this document, and having an impact on architecture.

Figure 2 and Figure 3 describe the UGTMS System architecture in consistency with the
environment described in IEC 62290-1:2014, and highlighting external interfaces -With this
environment, and internal interfaces between UGTMS equipment.
1 | : __________ 1| [ & A —I
| I
: COMMAND, CONTROL and | ' MAINTENANCE ' | INEG.SYSTEMS !
: MANAGEMENT : : : : COMMUNICATION |
. 1 1 !
: Operations Control HMI i : Maintenance ! : :
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R 'l:o _'_—'_'—_ _==== __I I__ == __I_ - _L_______________________________________________________I .JI :
: Passenger information system (wayside and onboard) CCTV surveillance (wayside and onboard) :
: Voice communication wayside, stations and onboard :
________________________________________________________ EC
Figure 2 — UGTMS system environment (as defined in IEC 62290-1)
In the rest-efthe—document—following—an—earchitecture—decision—-{(as—shown—in—FHgure 3), the

Spot Transmission subsystem is considered as

n independent UGTMS subsystem.
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ire 3 — UGTMS system architecture, external systems and external interfaces

be noted that Figure 3 does not represent all the flows through the DCS sub
to keep it readable. The direct flows through the DCS existing possibly
equipment and a UGTMS subsystem are described in detail in 4.3, in 6.1
bnding subclauses of 6.3.

be noted as well that the allocation work done in Clause 6 has permitted to
btions of direct link for external equipment through the DCS, but the documsd

not covegr all possible direct links through the DCS.

4.2 G
4.2.1
As show

— the
— the
— the

eneral description of UGTMS subsystems
General
n on Figure 3, YGTMS system is split into five subsystems:

JGTMS Wayside Subsystem
JGTMS-Onboard Subsystem
UGTMS Spot Transmission Subsystem

system,
between
and the

identify
nt does

— the UGTMS Data Communication Subsysiem
— the UGTMS Operation Control Subsystem

4.2.2

UGTMS Wayside Subsystem (WS)

The UGTMS Wayside Subsystem corresponds to the UGTMS equipment located in technical

rooms.

A part of the equipment making the UGTMS Wayside Subsystem is able to manage trains on
a portion or the whole line.
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The equipment included in the UGTMS Wayside Subsystem is able to perform the following
main functions:

— ensures safe route through interlocking related functions, or an interface with an external
interlocking,

— ensures the safe separation of train, for instance through the determination of movement
authority to be sent to trains, or contribution to it, and based on train locations,

— ensures the management of inputs/outputs to interface with trackside signalling equipment
(such as points, signals, etc.) or platform door control systems.

4.2.3 UGTMS Onboard Subsystem (OBS)

The UG[TMS Onboard Subsystem corresponds to the UGTMS equipment located onbeard.

The eqbiipment included in the UGTMS Onboard Subsystem performs the .following main
functionls (depending on the GOA):

— detefrmines the train location,

— ensyres that the train proceeds safely in accordance with its ‘movement authofity and
permitted speed,

— drivgs and controls the train automatically,
— intenffaces with the Spot Transmission Subsystem

4.2.4 UGTMS Spot Transmission Subsystem (SPTS)

The UGTMS Spot Transmission Subsystem includes transponders located at wayside, an
antenng for transmitting information, and a recejvér located onboard.

The UG[TMS Spot Transmission Subsystem>performs synchronisation of train location.

4.2.5 UGTMS Data Communication’Subsystem (DCS)

The UGTMS Data Communication”Subsystem provides communication means betwjeen the
differenf UGTMS subsystems.

[

It can bg¢ used as well fof exchange between UGTMS subsystems and external systemis.

It is made up of a,wayside related part, an onboard one and the Radio making the|relation
between these two.parts.

The Wayside’ Data Communication Network allows the interconnection between UGTMS
waysidg equdipment, such as the UGTMS Operation Control Subsystem, the UGTMS Wayside
Subsystem, or between UGTMS wayside equipment and external wayside systems.

The Onboard Data Communication Network interconnects the UGTMS Onboard equipment
within a train. Another possible configuration might be for instance to connect a UGTMS
Onboard Subsystem and a neighbouring subsystem, in the case of two trains coupled and
equipped with UGTMS equipment.

The Radio Data Communication Network provides a radio link between UGTMS Wayside
equipment and UGTMS Onboard subsystem.

4.2.6 UGTMS Operation Control Subsystem (OCS)

The UGTMS Operation Control Subsystem provides control and monitoring facilities to
supervise the traffic and other subsystems.
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The Operations Control Human Machine Interface (OHMI) is out of UGTMS scope.

4.3

E

4.3.1

xternal equipment in the UGTMS environment

General

These external devices as shown on Figure 3 have been defined accordingly with Figure 3 of
IEC 62290-1:2014.

4.3.2

Infrastructure related equipment (INF)

The infrastructure related equipment covers:

4.3.3

the
obst

devi

fire
floog

eme

track and related detectors (intrusion detection systems along the track;
acle detection, broken rail detection),

Ces used as staff protection purposes (e.g. plungers for switching off the powe

the lunnel ventilation,

nd smoke detectors deployed in tunnels or along the track,
gates or blasting doors,

rgency exits.

Trackside signalling related equipment (TSE)

The comcerned devices are those installed along the) ‘track, and that are in relat

signallir]

This co

4.3.4

The con

The deVv

poin
equi
equi
equi
equi
and

g.
ers:

s, signals, track circuits and any other train detection devices like axle counte
pment for displaying Train hold information,

pment for displaying wayside obstacle information,

pment for displaying working zone information,

pment for displaying station departure authorization,

equipment for initiating the unattended turnback.

Station related’'equipment (SE)

cerned devices are those installed in stations.

ices\that are covered by this category are:

wayside

~

on with

fire

etection/protection systems depfoyed i stations,

auxiliaries like escalators and elevators,

platf
platf
equi
gap

gap

eme
stop
eme

orm/track intrusion/fall detection systems,

orm screen doors, and platform end doors,

pment for displaying platform screen door closing status,
detection devices (falling or trapped objects/persons),
filling devices,

rgency handles,

request devices,

rgency call devices.
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4.3.5 External interlocking related equipment (EIXL)

Such equipment is usually encountered when a choice has been made to retain an existing
interlocking when upgrading the train control system to UGTMS.

External interlocking equipment may be of several different types, e.g. fully electronic, where
both the control and safety functions are realised by a computer, all relay, where control and
safety functions are realised by electromechanical relays and their associated wiring, or
computer controlled relay interlockings, which are hybrid systems, where the control functions
are carried out by computer, but the safety functions are performed by relays.

4.3.6 Traction Power control system related equipment (TPCS)

This equipment is intended to control the traction power system which supplies the ‘trgins with
electrical power via the contact line or conductor rails.

The substations which feed the traction power system and their associated circuit-Qreakers
are confrolled from the Traction Power control system which may (but-hot necessarily) be
located jin the OCC.

4.3.7 Wayside voice communication related equipment (WVC)

This is @quipment on the platform, and at other locations within*a station or possibly aJong the
track, tHat allows a passenger or staff to talk with staff in OCC or in other locations.

Such equipment has to provide an interface withsxthe DCS in accordance with the DCS
characteristics (e.g. communication protocols, or bandwidth, etc.).

4.3.8 Wayside CCTV surveillance related equipment (WCS)

The concerned devices are those installed along the track and in the stations (both in
platforms, technical rooms and other_station’s rooms) for a real-time surveillance (magnitoring
and storing for additional processing) €nsuring passengers’ security and safety.

4.3.9 Wayside passenger information related equipment (WPI)

The intdrface between UGTMS and wayside passenger information related equipmenit allows
for realttime passenger ;-information to be displayed at platforms, concourses and ticket
offices. [It may include both predictions about arrival and departure times, as well as platform
and traip formatiominformation.

4.3.10 [ Maintenance system related equipment (MS)

The Majntenhance system related equipment is in charge of the maintenance suppor{ for the
operation of a UGTMS system, and of the diagnostic for failures or accidents.

The Maintenance system covers the whole UGTMS system, and its subsystems, including the
DCS.

The Maintenance system is connected to the UGTMS DCS, to the UGTMS OCS or in some
cases to the UGTMS WS.

The maintenance support and diagnostic is performed by using data and reported statuses or
alarms from the different UGTMS subsystems.

4.3.11 Operations Control HMI related equipment (OHMI)

The OHMI is the external equipment permitting the operation staff to manage the operations
of UGTMS line through a set of displayed information and a set of commands.
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Such equipment is located either in OCC, either decentralized in local facilities (e.g.
room) or through handheld devices such as pads.

4.3.12 Operation planning system related equipment (OPS)

This is the external equipment which supports the staff to plan and manage timetabl
provides to UGTMS the planned timetables for a given line, and see [H4] in 4.4.

4.3.13 Central voice communication related equipment (CVC)

This is equipment at the OCC that allows staff to talk with passengers or staff located
locations.

station

es, and

in other

Such equipment has to provide an interface with the DCS in accordance with™“the DCS

characteristics (e.g. communication protocols, or bandwidth, etc.).

4.3.14 | Central CCTV surveillance related equipment (CCS)
The comcerned devices are those installed at the OCC in order to‘display, elabor

record feal-time videos received from Wayside and Onboard CCPV surveillance
equipment.

4.3.15 | Central passenger information related equipment.(CPI)

ate and
related

The intgrface between UGTMS and central passenger)information related equipment allows

for the |operator to organize and plan the real-timé passenger information to be
waysidd and onboard.

4.3.16 | Train related equipment (TR)

The deyices that are covered by this category are (items listed in “TRAIN” box of Fig
IEC 62290-1:2014):

— doors, propulsion, brakes, train‘length device (e.g. couplers),

— obsthcle detection device, defailment detection device, fire/smoke detection devicg

— gap|detection device «or gap closing device (gap fillers, moveable steps and
devites),

— emefgency stop/door release handles/alarm buttons,

— othefr equipment-interfaces (e.g. lighting, HVAC, battery),
— train| diagnaostics (for maintenance),

— train| status (for fitness for operation),

rovided

ure 3 in

similar

— fare'eohection{ioecat
4.3.17 Train HMI related equipment (THMI)
The train HMI related equipment is to receive commands, for instance about:

— changing driving modes,

— reset of emergency brake,

— train identification, train length,

— activation/resume of onboard equipment,

— destination of train journey, etc.
from train driver or staff, and to provide information, for instance:

— driving modes,
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— door status,

— permitted maximum speed,

— failu
— stati

to train

re information, test results,
on departure authorization, etc.

driver or staff.

NOTE Those commands and information items are extracted from statements of the REQ whose allocation-Note
description includes the expression “by REQ_6.5.2#1". The FCN 6.5.2 is “Manage the interface with the train HMI”.

4.3.18

This is
the driv

Such e

characteristics (e.g. communication protocols, or bandwidth, etc.).

4.3.19

The co
(monito
The cor
Central

4.3.20

The inte
for real

arrival times and connections, as well @s information about the nature and ca
disruptions.

4.4 Hypotheses for UGTMS architecture

This subclause describes the major choices identified in the standard and having ar

on architecture, and that result from the allocation done in 6.1, and in 6.2.

While H
requirer
breakdd
represe
in prepd

Onboard voice communication related equipment (OBVC)

equipment on a train that allows a passenger or staff to communicate with~s
br, the OCC operator).

quipment has to provide an interface with the DCS in accordance) with t

Onboard CCTV surveillance related equipment (OBCS)

hcerned devices are those installed on the vehicleffor a real-time sury
ing and storing for additional processing) ensuring passengers’ security and
responding data are made available for elaboration,, recording and transmissig
CCTV surveillance related equipment and possibiyyto the driver.

Onboard passenger information related equipment (OBPI)

rface between UGTMS and onboard passenger information related equipmen
time passenger information to be displayed. It may include both prediction

igure 3 is an_jarchitecture prepared to achieve the allocation of functig
nents defined\in IEC 62290-2:2014, some allocating works are difficult on this
wn structure level of the figure. The following hypotheses complem
htationwof-architecture to complete the allocations (tag with “H” is added to es3
ratign to link related descriptions):

[H1] It

taff (e.g

ne DCS

eillance
safety.
n to the

t allows
s about
uses of

impact

ns and
system
ent  the
ch item

via the

issassumed that the external OHMI is connected to the UGTMS subsystem

OCS. As an option, according to the decided allocation for requirements from

IE

C 62290-2:2014, the connection can be done directly though the DCS.

[H2] It is assumed that the external Train HMI is directly connected to the OBS. As an option,
it could be through the DCS

[H3] The architecture and the related allocation considered in this document is the one of the
current state of the art which involves both WS and OBS (different approaches induced
by technology evolution could be considered in the future maintenance
document, such as for instance an architecture which allocates a maximum of functions

to

OBS)

of this

[H4] The duty roster, if any, is considered to be included in the Operation Planning System.
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5 UGTMS rail network description

5.1 General

The UG

TMS urban subsystems use a common description of the railway network.

In this model, the various objects of the network have fixed characteristics (track singularity
such as permanent speed restriction, etc.). Static description is managed separately from the
dynamic characteristics (e.g. aspect of wayside signals, etc.) or temporary characteristics

(e.g. Te

mporary Speed Restriction).

In the fqllowing subclauses, the UGTMS rail network description is mentioned as copfi

data (th

e other configuration data referred to in this document are the ones in relation

descripfion of the rolling stock).

It is aslsumed that, under normal operation, each OBS shall have access to th
configunation data corresponding at least to the whole line where it is expected to oper

It is ass|
(a zone

umed that, under normal operation a WS supervises the trains in a geographi
, which is a portion of the overall network.

The configuration data related to the rail network description is structured accordin

concept

52 L

5 of line sections and track segments described-hereinafter.

ne section

The conffiguration data related to the rail network description is split into distinct sets.

Each set is named a line section, and\gathers information such as description

segmen
signals,

s (see 5.3), description of transponders, descriptions of gradients, loca
etc.

The ling section concept is used for modelling static data describing the track (and
elemenfs).

The ling

allowing the description of the network:

e alin

e section can be as small as one interstation, and as large as a complete line,

o geographically, a line section corresponds to a set of track segments.

Local

Express Track

guration
with the

b entire
ate.

cal area

j to the

of track
ions of

related

section, as shown in Figure 4, is therefore the elementary set of consist¢nt data

Track Segments

Dok
= Iatorms

Tracks

S >

j Track EIerXents (signals,
|  points, ...)
! i

Line-section |

Figure 4 — UGTMS concept of line section

IEC
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5.3 Track segment

The configuration data related to the rail network description is based on track segments
connected to one another.

Track segment is the basic functional entity for managing locations.

A track segment, as shown in Figure 5, is a linear track part defined by:

e an origin

e a conventional orientation

e a length
e an identity

Any poltnt of the train and any track singularity are perfectly located bynusing the track
segmenft number and an offset (distance to the origin of the track segment);

ETrack Segmentxj @ LO{ bj/ect e < Iocahzecjj
B M
‘ S1 |
? !
}
I

/i d

/ i\ !
B - Offset .
EOrigin of "S1" segment?

Conventional direction
L of the segment

Figure 5 — UGTMS“track segment definition
In Figurg 5, location of "M" is defined by [S1 (Segment ID); d (Offset)].

“M” applies for any object, and/such a way to describe a location applies as well| for the
determination of the position- of a train, as described in corresponding requiremepts and
allocatigns in the rest of the.document.

Each trgck segment.has an orientation.

Two adjpcent.irack segments may have opposite orientations.

Configufatien data related to the rail network description shall define relative orienfation of
neighbouring segments.

The direction of a train which is linked with the train movement is relative to the orientation of
the segment where the train front is localised.

5.4 Connecting rules between track segments

The topology for configuration data related to the rail network description is represented by a
graph of connected track segments.

The following rules shall be respected:

e each track segment can be linked to at least one adjacent track segment (the maximum
number of adjacent track segments linked to the extremity of one segment is defined site
specifically).
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5.5

The strycture of the configuration data related to the rail netwaork description is based
sectiong, and their associated track segments.

when a track segment extremity meets facing points the connection relation is defined by
the point indication (see track segments S2, S3 and S8 in Figure 6).

when track segment extremity meets trailing points the connection relation is considered
as perfectly defined: the “destination” is always the same (see track segments S3, S4 and

S9i

n Figure 6).

where there is no point, the connection relation between two track segments is fixed (see
track segments S1 to S2 in Figure 6).

And for

segmen

maximu

The co
followin

topo

orientation: determines the arigin and the extremity of track segments, allowing ¢

loca

distd

reso
be Iq

cong

Cros

zZone
train|

(<3N 7))

Facing points Trailing points

» > »
>

IEC
Figure 6 — UGTMS track segment chaining

tructure and content of the configuration data related to the“rail network
escription

each track segment, the configuration data contain the list of objects belongin
[ (for example, objects like points, signals or transponders, or propert
I speeds, gradients). These data are only, static predefined information.

nfiguration data related to the railvinetwork description provides for exam
j characteristics:

ogy: determines the connectivity of the track work, points and boundary,

ion to be defined for all objects,
nces: determines the distance of the track work between points,

ution: determines-the smallest unit of measurement (quantum) by which an ob
cated on the,guideway,

traints: determines the direction points can be passed, and if boundaries
sed,

s: determines the location of various regions on the guideway (e.g. the len

on line

g to the
ies like

ple the

unique

ject can

can be

gth of a

detection section, station, traction power section),

object locations: determines the location of objects on the guideway (e.g. signals,
transponders),

properties: determines the features of the guideway (e.g. authorised travel directions,
maximum speeds in each direction, gradients).
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6 Requirement allocation and description

6.1 Functional and non-functional requirement allocation to UGTMS subsystems
6.1.1 General principles

Subclause 6.1.2 describes the allocation of functional and non-functional requirements to
UGTMS subsystems.

It is structured according to the function tree of IEC 62290-2:2014 for functional requirements.

For each function or subfunction, its associated applicability depending on the GOA pr other
conditiops is given.

For each requirement from IEC 62290-2:2014:

— the [requirement from IEC 62290-2:2014 is given, with its associated applicability
depending on the GOA, and on options,

— the ¢olumn ‘Option’ permits to describe each possible option associated to the allocation
of arequirement,

— the ¢olumn ‘Processing’ describes which subsystem has peen allocated the processing of
a requirement,

— the ¢olumn ‘Internal inputs’ describes inputs coming from other UGTMS subsystams into
the ¢onsidered processing subsystem,

— the ¢olumn ‘Internal outputs’ describes outputs sent to other UGTMS subsystems, from the
congidered processing subsystem,

— the [column ‘External inputs’ describestinputs coming from external equipment of the
UGT|MS environment into the considered processing subsystem,

— the ¢olumn ‘External outputs’ descfibes outputs sent to external equipment of the UGTMS
envifonment, from the considered _processing subsystem.

Inputs @re noted with letter (, youtputs with letter O, associated numbered suffixes are
referenges to the corresponding note. The letter X is used for the UGTMS subsystem(s) in
charge of the processing.

An important rule for allocating the functional requirements of IEC 62290-2:2014 is: when
processjng the allocation of a requirement from IEC 62290-2:2014, the ‘I’ and ‘O’ with UGTMS
subsystems and éxternal equipment are given for data that are not already provided [or used
by another requirement. If it would be provided or used by another related requirement, then a
referenge to\this requirement should be made in the "Note” for traceability.

The example of charts and figures in this clause is shown as Figure 7.

Figure 7 shows a typical case of 6.1.2 description to understand the note expression with
options and the process diagram using letter “I”, “X” and “O”.

Figure 7 shows that requirement (“REQ_5.x.x.x.x#x”) allocated can be implemented in two
ways (option A and option B).

In option A, the requirement is processed by WS (WS X1) using input data from external input
(TSE 11).

In option B, input data from external input (TSE 12) is processed by OCS (OCS X2), OCS
sends output data to WS (WS 02), then the output data is received as input data from OCS
(OCS 13) and processed by WS (WS X3).
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[REQ_5.x.x.x.x#x]
{ GOA1:y; GOA2: y; GOA3: y; GOA4:y }

Inserted here is the requirement to be performed by the subfunction, as stated in or derived
from IEC 62290-2, and with the indication y mentioning if this requirement is seen as
mandatory (M), optional (O) or not applicable (n/a) for GOA1 to 4.

Option Processing Internal inputs Internal outputs External inputs External outputs
A WS X1 TSE I1
B OCS X2 OCSs I3 WS 02 TSE 12

WS X3

This requirement can be implemented in two ways.
Option A:
NOTE 1| Inserted here any notes about X1 and TSE I1.
Option H:

NOTE 2| Inserted here any notes about X2, O2 and TSE 2.

NOTE 3| Inserted here any notes about X3 and 3.

| Optin A E | OptonB !

| b :

1 L 1

l b |

I

i M-Sy 2

| o |
1

. [ws'] 1 Jocs|

! X1 L X2 !
ol

AN~ ! 13,02

! \ 4 !

1

I WS .

| X3 |

| 1

___________

Figure 7 — Example for the description of 6.1.2
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Allocation of functional requirements from IEC 62290-2:2014

The functional tree in italic characters hereinafter, prefixed with ‘FCN’ and starting from
Clause 5 to end with 6.10 is the one from IEC 62290-2:2014, which structures the functional
requirements in this document.

FCN 5 — Functions for Train Operation

FCN 5.1 — Ensure safe movement of trains

FCN 5.1.1 — Ensure safe route

{ GOA1: M; GOA2: M; GOA3: M; GO#

\4: M )

Mandatpry: all GOAs if "Ensure safe route"” functions are provided by UGTMS
FCN 5.1.1.1 — Set and protect route
FCN 5.1.1.1.1 — Set route
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
[REQ_5.1.1.1.1#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS] shall set a route by command provided via the interface with the operationg control
HMI or by the function set routes automatically.
Option Processing Internal inpu‘tS\O Internal outputs External inputs External ¢utputs
WS X OCS |
NOTE [The processing is done by WS with inputs from OCS coming:
— eithgr from an operator command (the input from OHMI is provided either by REQ_6.5.1#2 or REQ_6].5.1#3),

— orfr

m an automatic route-setting command provided either by REQ_6.2.2#4, 6 or 7

i I
WS
X



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

IEC 62290-3:2019 © IEC 2019

[REQ_5.1.1.1.1#2]
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

For the route to be set, UGTMS shall determine the route elements required based on the
route origin and destination, including elements required for flank protection, and for overlap.

Option Processing

Internal inputs

Internal outputs

External inputs

External outputs

WS X

NOTE The route composition is provided by configuration data describing all routes with their elements and
their required dynamic conditions.

[REQ_5.1.1.1.1#3]

For the route to be set, the availability of all determined route elements shall be check

WS
X

{ GOA1: M; GOAZ: M; GOA3: M; GOA4: M }

d.

19

Option Processing

Internal inputs

)
Internal out&ts
[ XN

External inputs

External ¢utputs

WS X

TSE |

WS
X

[REQ_5.1.1.1.1#4]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Availability shall be given if a route element is not used for another route or blocked against

route setting.

Option Processing

Internal inputs

Internal outputs

External inputs

External outputs

WS X
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WS
X

[REQ_5.1.1.1.1#5]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

The reserved status of a route element shall be provided to the interface with the operations
control HMI to be displayed. (O)

Option Processing Internal inputs Internal outputs External inputs ExterneN»utputs

WS X OCs O

NOTE [The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

WS
X

O

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

[REQ_5.1.1.1.1#6]

UGTMS| shall move a reserved movable route element to the desired position if it is not
in that position, nof*occupied by a train and not blocked against moving.

already
Option Processi:@ * Internal inputs Internal outputs External inputs External ¢utputs
WS X TSE | TSE O
NOTE

— TSE|lI{ot checking position of movable route element

— TSE O for moving the movable route element
the occupancy resulting from reporting trains is provided by REQ_5.1.2.1.4#1

the occupancy resulting from non-reporting trains is provided by REQ_5.1.2.2#1



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

IEC 62290-3:2019 © IEC 2019 - 27 -

WS
X

O11I

[REQ_5[1.1.1.1#7]

{ GOA1: O; GOA2: 0O; GOA3: 'Q;GOM: O }

If a moyable route element does not reach the desired position in a predefined time a failure
shall be provided to the interface with the operations control HMI to be digsplayed.

message
(0)
Option Processing Internal inputs Internal outputs E)‘m@!l inputs External ¢utputs
Ws X OoCcCs O TSE 1
NOTE

- TSE]|l

- OCS

for checking position of movable route elements

— WS for predefined time, provided by configuration data determined for each type of element

O then the output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

WS

X
O
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[REQ_5.1.1.1.1#8]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall lock all route elements in a route to be set if they are confirmed in the required
position.

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X TSE |

NOTE TSE | for checking position of movable route elements.

WS
X

[REQ_5.1.1.1.1#9]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS| shall command movable route.elements (e.g. a point) from one position to the other
by command provided via the interface-with the operations control HMI.

&
Option Processing Intern{@uts Internal outputs External inputs External ¢utputs
WS X OCSq | TSE O

NOTE

— TSE|O for commanding,movable route elements

— OCS|I from OHMljis.provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
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[REQ_5.1.1.1.1#10]

UGTMS
interfac

shall block a movable route element against switching by command provided
b with the operations control HMI.

{ GOA1: M; GAQA2: M; GOA3: M; GOA4: M }

via the

putputs

Internal inputs

External inputs External (

A
Interr\lta\@utputs

Option Processing
Wws X ocCs

NOTE

The input from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

WS
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall supervise that determined route elements are confirmed in the required position
and locked.

Option

Processing

Internal inputs

Internal outputs

External inputs

Extern&outputs

WS X

TSE |

NOTE

TSE | for checking position of route elements.

[REQ_5.1.1.1.2#2]

The sup

WS
2

{ GOA1: O; GOA2: 0O; GOA3: 0O; GO

ervision status of atroute shall be provided to the interface with the operations
HMI to be displayed. (O)

\4: O }

control

Option

Processing& .

Internal inputs

Internal outputs

External inputs

External ¢

butputs

WS X

OCs O

NOTE

The output to OHMI is provided by either REQ_6.5.1#2 or REQ_6.5.1#3.

WS
X

O
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1.1.1.2#3]
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

A route can be supervised with missing conditions if a specified subset of conditions is

present. (O)
Option Processing Internal inputs Internal outputs External inputs External outputs
WS X TSE |

NOTE TSE I for checking position of route elements.

I
WS
X
[REQ_5.1.1.1.2#4]
{ GOA1: O; GOA2: O; GOA3: O; GOM: O }
The enfrance to a route shall be prohijbited by a safety related command provided| via the
interfac¢ with the operations control HMI. (O)
Option Processing Intern{%k\;ts Internal outputs External inputs External ¢utputs
ws X OCS¢. |
NOTE [The input from OHMI is) provided by REQ_6.5.1#3.

WS
X
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FCN 5.1.1.1.3 — Lock route

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
[REQ_5.1.1.1.3#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

A train approach area shall be determined in front of a route origin for which movement
authority has been given.

Option Processing Internal inputs Internal outputs External inputs Extern&outputs

WS X

NOTE [To be determined in configuration data for each route origin.

WS
X

[REQ_5.1.1.1.3#2]
{ GOAT: M; GOA2: M; GOA3: M; GOA4: M }

The route shall be locked by approach if a train is in the approach area and a mgvement
authority has been given to a train.

Option Processing Internal inputid\\lnternal outputs External inputs External ¢utputs

WS X

NOTE
— for checking occupancy of approach area, see the corresponding REQ_5.1.2.1.4#1 for reporting trains
— for checking occupancy of approach area, see the corresponding REQ_5.1.2.2#1 for non-reporting trains

— for mjovement authorityy.see the corresponding REQ_5.1.4.2#5 for reporting trains

— for movement authority, see the corresponding REQ_5.1.4.3#1 for non-reporting trains checking entry signal

WS
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The route elements in front of the train shall be maintained locked as soon as the train has

entered the set route.

Option Processing

Internal inputs

Internal outputs

External inputs

External outputs

WS X

NOTE

— refefto REQ_b.T.Z.T.4#T for determining the location from reporting trains

— referto REQ_5.1.2.2#1 for determining the location from non-reporting trains

FCN 5.1.1.2 — Release route

[REQ_5.1.1.2#1]

WS
X

{ GOA1: M;(GOA2: M; GOA3: M; GOA4: M }

{GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS]| shall release a route element by:glement, group of elements, or as a whole by a train

traversing the elements in the sequencecorresponding to the authorized direction.

Option Processing

Internal ipaks

Internal outputs

External inputs

External ¢utputs

WS X

NOTE

— referto REQ_5.1.2.1.4#1\for determining the location from reporting trains

— referto REQ_5.1.2.2¢#1.for determining the location from non-reporting trains

WS
X

[REQ_5.1.1.2#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Route elements in the flank protection area shall be released together with the corresponding

route elements.

Option Processing

Internal inputs

Internal outputs

External inputs

External outputs

WS X

NOTE Corresponding flank protection elements are provided by configuration data.
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WS
X

[REQ_5.1.1.2#3]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall allow route release by operational command provided via the interface with the
operations control HMI if the route is not locked.

Option Processing Internal inputs Internal outputs External inputs ExterneN»utputs
Ws X OoCSs |

NOTE [The input from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

WS

[REQ_5.1.1.2#4]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS| shall allow route release by operational command provided via the interface with the
operatigns control HMI forya route that is locked if it can be ensured that an approach|ng train
will not enter the routel

Option Proce o Internal inputs Internal outputs External inputs External ¢utputs
WS X1 WS 12 OBS I1 WS 02 OBS 01 TR 02
OoCS I
OBS/ X2

Th + + <l lo. AV.VIal M alsTal
€ processmgtsaone Dy vwWwvo ant oo S

NOTE 1 WS receives the command |1 from OCS (this is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.).
The presence of an approaching train is covered in REQ_5.1.2.1.4#1 and REQ_5.1.2.2#1 (respectively for
reporting and non-reporting trains). In the case of non-reporting trains, the WS won’t allow the release, as no
guaranty for ensuring that this train will not enter the route can be obtained.

For reporting trains, the output O1 is sent to OBS to obtain then a confirmation 11 from OBS that it can ensure or
not the stopping before the entrance of the route.

NOTE 2 When receiving 12 from the WS to check if it can stop before the entrance of the route, OBS
determines this capability. And then send back to WS O2 accordingly.

If OBS determines it can stop in advance of the route, then it sends O2 to the Train (but not its HMI) a request
for braking.
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Il

WS
X1

<L'£.01711.Dl

[REQ_5.1.1.2#5]

OBS

<

{ GOA1: O; GOA2: O; GOA3: 0O; GO

\4: O }

UGTMS| shall allow route release by ‘eperational command provided via the interface with the
operatigns control HMI if the route s:focked or occupied by a train. (O)
Option Processing InternaMputs Internal outputs External inputs External gutputs
WS X OCS-1
NOTE [The input from OHM}is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

It has to
REQ_5.

be noticed that'the movement authority is then impacted accordingly, as covered in REQ_5.1.

A#2.

U.1#1 or

WS
X
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall cancel an overlap when the train has stopped at the route destination. (O)

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

WS X

OBS |

NOTE

— the information about the location of reporting trains is covered in REQ_5.1.2.1.4#1 and the stopping

infor

- thei
a tim

n H IR AN = ¥ = S L I = Y = N~ B~ TP
MatioMT IS PTOVIGCU Oy OD S UTANMRS 1O NCEW_J- -J- 1179,

hformation about the stopping of non-reporting trains is managed through a WS internal processfing (e.g.
er), and about the location in REQ_5.1.2.2#1.

FCN 5.1

WS
X

.2 — Ensure safe separation of trains

FCN 5.1

.2.1— Locate UGTMS reporting trains

FCN 5.1

.2.1.1 = Initialise UGTMS reporting trains location

Mandat
UGTMS|

[REQ_5

1.201.1#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

pory: all GOAs'if determination of train location by reporting trains is uysed by

{ GOAT: O; GOAZ: O; GOA3: O; GOA4:

O}

UGTMS shall initialise the train location for reporting trains stationary in stabling locations
after the awakening process. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X SPTS | TR I TR O
NOTE OBS manages the awakening process through exchanges with the rolling stock

(Train (but not its HMI)).

OBS manages the initialization on its own, or optionally by using SPTS which provides the location through

dedicated wayside devices, installed in stabling locations.
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OBS

[REQ_5.1.2.1.1#2]

UGTMS| shall initialise the train location for reporting trains entering UGTMS territory.

{ GOA1: M; GAQA2: M; GOA3: M; GOA4: M }

—
Option Processing Internal inputs Internal o@uts External inputs

External gutputs

OBS X SPTS |

NOTE [SPTS provides the location through dedicated-wayside devices on UGTMS territory.

OBS
X

[REQ_5.1.2.1.1#3]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

For reporting trains, UGTMS shall initialise the train location on recovery from UGTMS

equipment failures leading to loss of train location.

Option Processing Internal inputs Internal outputs External inputs

External outputs

OBS X SPTS |

NOTE SPTS provides the location through dedicated wayside devices for location recovery.
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[REQ_5

The UG

.1.2.1.1#4]

{ GOA1: O; GOA2: O; GOA3: O, GOA4: M }

TMS train location initialisation of reporting train shall not require the manual|input of

train lodation or train length data. (O for GOA1 to 3, M for GOA4)
Option Processing Internal inputs Internal outputs Exteyl@n;uts External ¢utputs
OBS X
OBS
e
[REQ_5.1.2.1.1#5]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: n/a }
UGTMS] shall allow manual input of train length data of reporting trains. (O for GOA1 {o 3, not
applicable for GOA4)
Option Processing“ C)‘I-r:ternal inputs Internal outputs External inputs External gutputs
OBS X
NOTE [The inputfrom THMI is provided by REQ_6.5.2#1.
OBS
X
[REQ_5.1.2.1.1#6]

mode.

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS shall allow initialisation of the train location for reporting trains in manual driving

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

NOTE See REQ_5.5.2#3, REQ_5.5.2#4, REQ_5.5.2#5 and REQ_5.5.2#6 for the manual Driving Mode
management.
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OBS
X

FCN 5.1.2.1.2 — Determine train orientation

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Mandatory: all GOAs if determination of train location by reporting trains is used by

UGTMS
[REQ_5.1.2.1.2#1]
{ GOA1: M; GOA2: M; GOA3:+ "M/ GOA4: M }
UGTMS] shall determine the physical orientation of the reporting train refative to the|defined
orientatjon of the track.
Option Processing Internal inputs Internal outputs Extg@%ﬂnputs External gutputs
OBS X SPTS |
1
OBS
X
FCN 5.1.2.1.3 — Determine actual train travel direction
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Mandatory: -all GOAs if determination of train location by reporting trains is ysed by
UGTMS
[REQ_5.1.2.1.3#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall determine the actual travel direction of the reporting train on the track.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

SPTS |
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1
OBS
X
[REQ_5.1.2.1.3#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Actual {rain travel direction of reporting train shall be provided to the@yinterface with the
operatigns control HMI.
Option Processing Internal inputs Internal outputs Extequl')n;uts External ¢utputs
OBS X OCS O
NOTE [The output to OHMI is provided either by REQ_6.5.1#2 or REQ_.6.5.1#3.
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FCN 5.1.2.1.4 — Determine train location

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Mandatory: all GOAs if determination of train location by reporting trains is used by
UGTMS

[REQ_5.1.2.1.4#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS]| shall determine the location of the front and rear of all reporting trains.

Option Processing Internal inputs Internal outputs External inputs Eﬁ]}l}wl outputs
OBS X SPTS | WS O0CS O

NOTE

— after| having initialized the train location (REQ_5.1.2.1.1#1 or, REQ_5.1.2.1.4#2" or, REQ_5.1.2.1.1#3 or,
REQ[ 5.1.2.1.1#4 or REQ_5.1.2.1.1#6) the travel distance is measured using input information from|UGTMS
onbdard sensors (e.g. odometers, radar sensors, accelerometers, etc.),

— to kegep the travel distance within acceptable accuracy it can be corrécted whilst the train is passjing over
SPTP wayside devices,

— the tfain location is transmitted to WS, and possibly to OCS.

[REQ_5.1.2.1.4#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall take into account inaccuracies in determining location for reporting trains.

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X
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OBS
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall immediately stop the train by applying the emergency brake when it has
detected a train localisation failure for reporting trains.

External inputs Externe}\outputs

Processing

Internal inputs

Internal outputs

Option

OBS X

TR O

NOTE

An example of train location failure is the failure of UGTMS sensors (e.g. odometer).

[REQ_5.1.2.1.4#4]

interfac

OBS
X

{ GOA1: O; GOA2: O; GOA3: 0O; GO

UGTMS] shall provide the information about the train location failure of reporting train
b with the operations control HMI and with the external train HMI. (O)

\4: O }

s to the

Processin@
.Y

—

* Internal inputs

Internal outputs

External inputs External ¢utputs

Option

OBS X

0oCs O

NOTE

The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

Ut to”THMI is provided by REQ_6.5.2#1.

The outy

OBS
X

O
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[REQ_5.1.2.1.4#5]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Following loss of train localisation, UGTMS shall re-initialise train location.

External inputs External outputs

Option Processing Internal inputs Internal outputs

OBS X

NOTE See REQ_5.1.2.1.1#3.

OBS

[REQ_5.1.2.1.4#6]
{ GOA1: M; GOA2 M; GOA3: M; GOA4: M }

g recovery from loss of train localisation, if there is no<longer a condition for trjggering
brgency brake (recovery of location or drivingdmode permitting re-initialjsation),
shall release the emergency brake provided By)a safety related command|via the
p with the external train HMI or via the interfacexwith the operations control HM|l.

Followir]
the em
UGTMS
interfac

NJ”
Option Processing Internal inputs Internal(y“l}tputs External inputs External gutputs

OBS X ocs |
NOTE [The processing is done by OBS with inputs ecoming from:

via an operator command (the input from OHMI is provided by REQ_6.5.1#3),

OBS
e

- OCS|
— or THMI provided by REQ_6.5.2#1.

[REQ_5.1.2.1.4#7]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall provide train location status to the interface with the external train HMI. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X
NOTE The output to THMI is provided by REQ_6.5.2#1.
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OBS
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Following the loss of train location status of a reporting train, UGTMS shall determine the
area where the concerned train is and set the corresponding zone(s) of protection.

Option Processing Internal inputs Internal outputs External inputs ExterneN»utputs
WS X
NOTE [See the REQ_5.1.4.4#1 for the setting of ZOP.

[REQ_5

In the ¢

.1.2.1.4#9]

W5
X

{ GOA1T: M; GOA2: M; GOA3: M; GOA4: M }

vent of the detection of a parted reporting train, UGTMS shall determine thie areas
where the parts of the parted train are and set the corresponding zone(s) of protection

Option Processing Internal inputio Internal outputs External inputs External gutputs
A WS X2 OBS 12 WS 01 TR 1
OBS X1
B WS X4 OBS /4 WS 03
OBS X3
This requirement can be,implemented in two ways.
Option A: the parted\status is provided by the Train (but not its HMI) from the couplers.
NOTE 1| An inputl1 from TR about its parted status is transmitted to OBS.
OBS is forwarding this information O1 to WS.

NOTE 2 WS is setting the ZOP (see the REQ_5.1.4.4#1).

Option B: the parted status is determined by OBS.

NOTE 3 OBS determines the parted status on its own, and sends this information to WS.

NOTE 4 WS is setting the ZOP (see the REQ_5.1.4.4#1) when receiving 14 from OBS about the parted status.
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Option A . Option B

OBS |
X3 .
o 4, 03
oBs | [ ws | ¢
X1 HEB< ;
2, 0L
WS

FCN 5.1.2.2 — Locate non-reporting trains by track séctions

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Mandatory: all GOAs if external train detection devices are used by UGTMS
[REQ_5.1.2.2#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS] shall determine if.a section of track is occupied by non-reporting trains based on
inputs received from external devices.

Option Process}g}é\ " Internal inputs Internal outputs External inputs External gutputs
WS X TSE |
1
WS

X
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

A track section shall be determined to be logically non-occupied only if an adjacent track
section has been detected occupied before the considered track section has reported

unoccupied. (O)
Option Processing Internal inputs Internal outputs External inputs External outputs
WS X TSE |

NOTE ISE | for adjacent track sections to be taken into account

1
WS
X
FCN 5.1.3 — Determine permitted speed
FCN 5.1.3.1 — Determine static speed profile
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
[REQ_5[.1.3.1#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS]| shall determine_the maximum permitted speed for all guideway locations.
Option Proceﬁgy\ Internal inputs Internal outputs External inputs External gutputs
WS X1
OBS’ X2
NOTE The maximum permitied speed for all guideway locations Is actually pre-calculated, and then considered

as a configuration data. These data are then used possibly by WS and/or OBS.

WS
X1

OBS
X2
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[REQ_5.1

3.1#2]

—47 —

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall allow the determination of different speed profiles for different types of trains
and for different driving modes. (O)

Option

Processing

Internal inputs Internal outputs

External inputs

External outputs

WS X1
OBS X2

T 7 & ' 3 £ 7 — et — iy PR B I] ' ;-
NOTE e Uttt SpPpTtU pPprutliics TUT UTTTTTTTIU Ty PTo Ul thdilis dimtu TUT UTITTSTTTIU UTTVITTY TITOUTS dic dll d”y pre'

calculat¢d, and then considered as a configuration data. These data are then used possibly by WS and/gr OBS.

W
X1

OBS
X2

FCN 5.1.3.2 — Determine temporary infrastructure speed restrictions

[REQ_5.1.3.2#1]

{ GOA1: O;5GOA2: O; GOA3: O; GOM4: O }

{GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS]| shall set a zone of temporary speéd restriction on operational command provjded via
the intefface with the operations controlkHMI.

Option

Processing

Internal Q@

Internal outputs

External inputs

External ¢utputs

WS X

OCS |

NOTE [The input from OHMI is-provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

iI

WS
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The command shall include a selected speed limit and the concerned area of the track.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

WS X

[REQ_5.1.3.2#3]

In case

lowest gpeed restriction.

WS
X

{ GOA1: M; GOA2:M; GOA3: M; GOA4: M }

several speed restrictions can be set at the sameslocation, UGTMS shall enfprce the

Option

Processing

Internal inputs

Internal oe{%ts

External inputs

External gutputs

WS X

[REQ_5.1.3.2#4]

WS
X

{ GOA1: O; GOA2: O; GOA3: O; GOM: O }

Setting @ new~temporary speed restriction shall not remove existing speed restrictions set at
the samle location. (O)
Option Processing Internal inputs Internal outputs External inputs External outputs
ws X

WS
X
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[REQ_5.1.3.2#5]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall automatically create speed restrictions based on commands provided by
external devices (e.g. broken rail, bad weather). (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
A WS X1 TSE 11 SE I1 INF
11
B WS X3 OCS 13 WS 02 TSE 12 SE 12 INF
0CS X2 '

This requirement can be implemented in two ways (the options defined for the allocation of this.requirement are
not design options decided for UGTMS, but resulting from the design of the external environment and phow it is
connectged to UGTMS):
Option A:
NOTE 1| The sensors provide directly the inputs to WS.
Option H:
NOTE 2| The sensors provide the information to OCS, which forwards it to"\WS.

NOTE 3| WS creates speed restrictions.

Option A o Option B .

INF :
In (1 11 I 12 :

WS 5 ;

X1 ; Z

13,02 I

| I

WS '
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{ GOxA1: M; GOA2: M; GOA3: M; GOA4: M }

A temporary speed restriction set manually shall be released by safety related command

provided via the interface with the operations control HMI.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

WS X

0oCSs |

NOTE The input from OHMI is provided by REQ_6.5.1#3.

[REQ_S5

A temp
commar

.1.3.2#7]

no longg¢r detected. (O)

WS
X

{ GOA1: O; GOA2: O; GOA3: O; GOM: O }

orary speed restriction set automatically shall be released by a safety
d provided via the interface with the operations control HMI if the external condition is

related

Option Processing Int(irnql\'lll1puts Internal outputs External inputs External ¢utputs
Ws X oeSHI
NOTE [The input from OHMJ is provided by REQ_6.5.1#3.

The che

Cking of infofmation coming from sensors is done internally the WS (with input from REQ_5.1.3.3#5).

WS
X
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[REQ_5.1.3.2#8]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

When a temporary speed restriction is established the status speed restriction including
selected speed and covered zone shall be provided to the interface with the operations
control HMI to be displayed and recorded. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X 0oCsS O

NOTE

— the rpason for setting the TSR should be provided as well to the interface with the operations control|HMI.

— the dutput to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3 and REQ_6.5.1#4.

WS
X

FCN 5.1.3.3 — Determine permanent rolling stock speed restrictions

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }
[REQ_5.1.3.3#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS]| shall determine the maximum permitted speed for each type of rolling stock.

Option Pr%&ﬁng Internal inputs Internal outputs External inputs External gutputs
A OBS/ X1
B OBS—X2 TR 12

The information about the type of rolling stock can be provided through two options (the options defined for the
allocation of this requirement are not design options decided for UGTMS, but resulting from the design of the
external environment and how it is connected to UGTMS):

Option A:

NOTE 1 The processing of this requirement is done in OBS, and the type of rolling stock is an internal UGTMS
data (e.g. coming from the onboard configuration data).

Option B:

NOTE 2 The processing of this requirement is done in OBS, and the type of rolling stock is provided by the
rolling stock.
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FCN 5.1

OBS ;
X1 '
2 .

OBs [

X2 |

.3.4 — Determine temporary rolling stock speed restrictions

{ GOA1: O; GOA2;~ O;7 GOA3: O; GOM4: O }

[REQ_5(1.3.4#1]
{ GOA1,~Mj GOA2: M; GOA3: M; GOA4: M }
UGTMS]| shall determine speed restrictions based on.urain conditions detected and proyided by
rolling sfock (e.g. failures).
Option [ | Processing Internal inputs lrr;@nal outputs External inputs External gutputs

OBS X

TR I

[REQ_5.1.3.4#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall determine speed restrictions based on the driving mode.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

NOTE The driving mode is managed by REQ_5.5.2#2, REQ_5.5.2#4, REQ_5.5.2#5 and REQ_5.5.2#6.
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OBS
X

FCN 5.1.4 — Authorize train movement

FCN 5.1.4.1 — Determine movement authority limit

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

[REQ_5:4-4-4#4]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS] shall determine for each train the limit of its movement authority (based on the most
restrictiye of:

— Limit of safe route

— Limif based on safe train separation

— Limif based on the guideway (e.g. end of track)

— Zongs of protection.

Option Processing Internal inputs Internal out&g N External inputs External gutputs
A WS X1 OBS 01
B WS X2 WS 13 OBS 02

OBS X3

This requirement can be implemented in two ways:
Option A:
NOTE 1| WS is in charge of processing:

WS proyides the movement authority O1 to OBS, calculated on the basis of its internal data (related to safe
route, eflc.) or of data received+«rom the external interlocking.

Option B: the processing i§ done by WS and OBS.
NOTE 2 WS providesito OBS the movement authority limit O2 whose calculation is based on safe trains
separatipns, and field element information (managed internally or received from the external interlockind) which

may reqlire a train.to stop (e.g. position of points, train detection devices status).

NOTE 3| OBS.restricts accordingly its movement authority limit, depending on the context such as th¢ driving
mode of|the\train, the status of the train.

The input from EIXL is provided by REQ_5.1.6#1.
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[REQ_5.1.4.1#2]

In the e

ws || ws ;
K]. : : -‘«‘"_|- .
o1 - 3, 02
e o[ OBS
k , I K‘} :

{ GOA1: M; GOA2,M;GOA3: M; GOA4: M }

Vent of a loss of safe route once a movement authority‘has been issued, UGTMS shall

pull back the movement authority limit to the new limit of safe route.
AV 4
Option Processing Internal inputs Internal OutKJQ External inputs External gutputs
Wws X
NOTE [The input from EIXL is provided by REQ_5.1.6#4;

[REQ_S5

In case

.1.4.1#3]

W5
X

data communi¢ation failure), UGTMS shall

— eithd

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

a movement authority accepted by the train exceeds its validity period (e.g| due to

rapull back the movement authority limit to the first potential danger point ghead of

the train,

— or: stop the train immediately.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

TR O

NOTE The relevant danger point is provided by configuration data.
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FCN 5.1.4.2 — Determine train protection profile

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
[REQ_5.1.4.2#1]
{ GOA1: M; GOA2;-M;GOA3: M; GOA4: M }

UGTMS]| shall determine the train protection profile for each UGTMS operated train, taking into
account| the speed profiles, train and infrastructure parametérs (e.g. gradients of tragk, track
section Jengths, locations of points), and the movement authority limit.

Option Processing Internal inputs Internal out&(é External inputs External gutputs

OBS X WS |

NOTE [OBS receives the temporary infrastructure speedrestriction from WS (see REQ_5.1.3.2#1).

[REQ_5.T.4-2%2]

{ GOA1: O; GOA2: O; GOA3: 0O; GOA4: O }

UGTMS shall allow a train protection profile with reduced or no safety margins in specific
areas (shunting in depot, stabling locations, etc.) and at a speed sufficiently slow to reduce
the consequences of a collision. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X

NOTE All information needed is already available at OBS level, as described in REQ_5.1.4.2#1.
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OBS
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall calculate the speed limit that results from the most restrictive of all safety-

related constraints applied to the UGTMS-equipped trains.

Option Processing Internal inputs Internal outputs External inputs ExterneN»utputs
OBS X
NOTE Al information needed is already available at OBS level, as described in REQ_5.1.4.2#1-

[REQ_5

UGTMS

1.4.2#4]

OBS
X

{ GOA1T: M; GOA2: M; GOA3: M; GOA4: M }

shall enforce speed limits for the whole-length of the train.

Option

Processing

Internal inputs

‘A‘&)ternal outputs

External inputs

External ¢utputs

OBS X

[REQ_5.1.4:2#5]

OBS

{GOAT:

M; GUAZ

M; GUAS:

M GOA4: M }

UGTMS shall authorize train movement for UGTMS-operated trains in accordance with train
protection profile when established.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X
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OBS
X

FCN 5.1.4.3 — Authorize train movement by wayside signals

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Mandatory: all GOAs if wayside signals are used by UGTMS

[REQ_5:4-4-3#4]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS] shall control wayside signals in consistency with movemeaqt/ authoritfes and
superviged routes.

| 4
Option Processing Internal inputs Internal outputs Externfl ixauts External gutputs
Ws X TSE O
WS
p,
O

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

[REQ_5.1.4.3#2]

UGTMS| shaltransmit the status information (e.g. “signal at danger”, “failure status”) neceived
from eagh\Specific signal to the interface with the operations control HMI. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X OCs O

NOTE The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
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WS
X

O

[REQ_5.1.4.3#3]
{ GOA1: O; GOA2: 0O; GOA3: 'Q;GOM: O }
UGTMS] shall ensure that the information given to the driver by the wayside signgl is not
conflicting with cab signal aspects. (O)
Option Processing Internal inputs Internal outputs Extequl')n;uts External ¢utputs
NOTE Requirement considered as not possible to allocate withalt a” reconsideration of it in the future
maintenfnce of IEC 62290-2.
FCN 5.1.4.4 — Determine a zone of protection
{ GOA1: O; GOA2: O; GOA3: O; GOM: O }
[REQ_5.1.4.4#1]
{ GOA1: O; GOA2: O; GOA3: O; GOM: O }
UGTMS]| shall automatically.set a zone of protection based on commands provided by pxternal
devices|(e.g. emergency(stop switch on platform). (O)
Option Process}q@ " Internal inputs Internal outputs External inputs External ¢utputs
WS X TSE I SEIINF I

WS
X
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[REQ_5.1.4.4#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall apply a zone of protection created by operational command from the interface
with the operations control HMI.

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X 0oCSs |

NOTE The input from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

WS
X

[REQ_5.1.4.4#3]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS| shall provide the zone of protection status, including the covered area pnd the
reason,|to the interface with the operations control HMI.

&
Option Processing Intern{%kuts Internal outputs External inputs External ¢utputs

WS X 0oCs O

NOTE [The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

WS
X

O
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall stop by emergency braking all trains present in the zone of protection unless the
hazardous situations require trains to leave the zone of protection.

Option Processing Internal inputs Internal outputs External inputs External outputs
A WS X1 WS 12 OBS 01 TR 02
OBS X2
B WS X3 WS 14 OBS 03 TR Q4
OBS X4
This requirement can be implemented in two ways:
Option A: the processing is done by WS and OBS
NOTE 1| Processing in WS to determine trains in the concerned area, and WS sends stop command O1 to
OBS. Trhin location is provided by REQ_5.1.2.1.4#1.
NOTE 2| OBS performs an EB if required by WS.
Option B: the processing is done by WS and OBS
NOTE 3| WS sends the ZOP status and characteristics to OBS.
NOTE 4| OBS reacts accordingly depending on its location.

Option A2 . OptionB -
WS | ws :

X1 X3 -

: 12, OL 4,03
OBS | .| oBS |
N2 : 4 :

0z | o4 |
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[REQ_5.1.4.4#5]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall prevent trains from entering the zone of protection.

Option Processing Internal inputs Internal outputs External inputs External outputs
A WS X1 OBS O1
B WS X2 WS 13 OBS 02 TR O3

OBS X3

This requirement can be implemented in two ways:
Option A: the processing is done by WS
NOTE 1| WS determines which trains are concerned (train location is provided by REQ_5.1.21,4#1).

The way to prevent trains from entering the ZOP is to send to the train a Movement-Authority Limit, modified
accordingly (i.e. at the boundary of the ZOP).

Option B: the processing is done by WS and OBS

NOTE 2| WS sends the ZOP status and characteristics to OBS.

NOTE 3| OBS reacts accordingly depending on its location.

Option A ~“Option B

wsif | ws
Xp || x2 .
o1 3. 02
| oBs |

SR SI

03
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[REQ_5.1.4.4#6]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

A zone of protection set manually shall be released by safety related command provided via
the interface with the operations control HMI.

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X 0oCSs | 0oCs O

NOTE The input from/output to OHMI is provided by REQ_6.5.1#3.

WS
X

Ol1

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

[REQ_5.1.4.4#7]

A zone| of protection set automatically™shall be released by a safety related cogmmand
provideﬂ via the interface with the opérations control HMI if the external condition is np longer

detected. (O)
Option Processing Int(irnql\'lll1puts Internal outputs External inputs External ¢utputs
WS X oeSHI TSE | SE | INF |
NOTE

— the ipput from/output'to OHMI is provided by REQ_6.5.1#3,
— TSE]|l, SE I, INF ) for checking external conditions
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FCN 5.1.4.5 — Stopping a train en route

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }
[REQ_5.1.4.5#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall command an immediate brake application on a designated train on receiving a
command via the interface with the operations control HMI.

Option Processing Internal inputs Internal outputs External inputs Externakoutputs
A OBS X1 OoCs 1 TR &4
B WS X2 WS 13 0CS 12 OBS 02 TR O3

OBS X3

This requirement can be implemented in two ways:
Option A:
NOTE 1| The input from OHMI is provided either by REQ_6.5.1#2 or REQ_6"5\#3.

Option H:

NOTE 2| OCS sends to WS the input received from OHMI thanksA0 either REQ_6.5.1#2 or REQ_6.5.1# .

NOTE 3| WS forwards this input to OBS.
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Option A ++ OptionB

[REQ_5.1.4.5#2]

n - 1A
ops | .| ws |
X1 | x2 |

o1 - I3, 02

..| OBS f
. X3 .
. ok O

{ GOA1: M; GOA2: M; GOA3: M; GOA

\4: M )

UGTMS| shall provide trainvstopping information to the interface with the external train HMI
and thelinterface with the-operations control HMI.
Option ProcesA@F Internal inputs Internal outputs External inputs External ¢utputs
OBS X OoCsS O
NOTE
— the dutputteoTFHM-Hsprovidedby-REQ6-5-2#4

— the output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3
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OBS
X

FCN 5.1

.4.6 — Authorize the entry of non-operative UGTMS trains into UGTMS territory

{ GOA1: O; GOA2: 0O; GOA3: 'O;GOM: O }

[REQ_5.1.4.6#1]
{ GOA1: M; GOA2;-M;GOA3: M; GOA4: M }

UGTMS] shall authorize the entry through appropriate wayside“signals when the conditions
(e.g. track section occupancy) defined by the transport authority for entry into UGTMS
territory|have been fulfilled.

Option Processing Internal inputs Internal out&(? External inputs External gutputs
A WS X1 TSE I1 TSE 01

B WS X2

The allofation of this requirement can be done through two options (the options defined for the allocatign of this

requirent
environr

Option A

NOTE 1
- inpd

— outg
Option B

NOTE 2
- inpJ

— outg

ent are not design options decided for”UGTMS, but resulting from the design of the
hent and how it is connected to UGTMS):

: the appropriate wayside signals®are managed by UGMTS

t from external train detéction devices,

ut to wayside signals.

: the appropriate wayside signals are managed by the External Interlocking

t from External Interlocking,

ut to"External Interlocking.

external

The input/output from/io ETXLC 1S provided by REQ_b5.1.6#1 and REQ_D. 1.6#3.
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Option A . Option B
WS WS
Xl X2

[REQ_5.1.

4.64#2]

{ GOA1: M; GOA2:~M;"GOA3: M; GOA4: M }

UGTMS| shall detect a non-operative UGTMS train entering ‘a transfer track of the UGTMS
territory
- - . A % .
Option Processing Internal inputs Internal outp\uQ External inputs External ¢utputs
ws X TSE |

[REQ_5.1.4/6#3]

WS
X

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall report the entrance of a non-operative UGTMS train into a transfer track and
into UGTMS territory to the interface with the operations control HMI.

Option

Processing

Internal inputs Internal outputs External inputs

External outputs

WS X

OoCsS O

TSE |

NOTE The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
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WS

X
O

FCN 5.1.5.1 — Determine actual train speed

FCN 5.1.5 — Supervise train movement

{ GOA1OHM, GOA2: M; GOA3: M; GOA4: M }
[REQ_5.1.5.1#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS]| shall detect and determine the.actual train speed.

Option Processing Internal i\n\@k Internal outputs External inputs External gutputs

OBS X TR

NOTE Pepending on train characteristics, information from Rolling Stock may be required for the speed
determirjation.
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall take into account the effects of speed measurement inaccuracies.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

[REQ_5.1.5.1#3]

OBS
X

{ GOA1: M; GOA2:M; GOA3: M; GOA4: M }
UGTMS| shall determine the zero speed status within the predefined tolerances of the speed
measureé¢ment system.
Option Processing Internal inputs Internal og{%ts‘ External inputs External gutputs
OBS X
OBS
X
[REQ_5.1.5.1#4]
{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }
UGTMS]| shall provide the zero speed status to the interface with rolling stock. (O)
Option Wocmm__mumm_mmmm_mgmums_m»utputs

OBS X

TR O
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FCN 5.1.5.2 — Supervise safe train speed

[REQ_5.1.5.2#1]

UGTMS

shall supervise the permitted speed of trains operated by UGTMS to ensure
trains rgmain within the train protection profile.

{ GOA1: M; GOA2: M; GOA3: M; GOA

{ GOA1: M; GOA2;-M;GOA3: M; GOA

4: M }

4: M}

that the

Option

Processing Internal inputs Internal outpu@\) External inputs External ¢

utputs

OBS X

NOTE [The determination of train speed profile is covered(in REQ_5.1.4.2#1 or REQ_5.1.4.2#2.

[REQ_5.1.5.2#2]

In many
warning
externa

by the §

ystem. (O)

OBS

{ GOA1: O; GOA2: 0O; GOA3: 0O; GO

al drivingymode UGTMS shall provide warning information, triggered by a prg

\4: O }

defined

profile~that is more restrictive than the train protection profile, to the interface with

train_HMI in order to enable the driver to react and avoid brake intervention t

iggered

Option

Processing Internal inputs Internal outputs External inputs External outputs

OBS X

NOTE The output to THMI is provided by REQ_6.5.2#1.

OBS
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall trigger service braking in accordance with the warning profile in order to respect
the train protection profile and to avoid emergency brake intervention. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X TR O
OBS
X
O
[REQ_5[.1.5.2#4]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
If the dg¢termined actual train speed is higher than the speed permitted by the train prptection
profile WUGTMS shall trigger an emergency brake.
Option Processing Intern{%k\;ts Internal outputs External inputs External ¢utputs
OBS X TR O

OBS
X
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[REQ_5.1.5.2#5]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall provide information about the triggering of emergency brake to the interface
with the operations control HMI. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X 0oCs O

NOTE The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

[REQ_5.1.5.2#6]
{ GOA1: O; GOA2: O; GOA3: O; GOM: O }

UGTMS]shall provide two possibilities for-automatic emergency brake release (O):

— duripg deceleration if actual, determined train speed returns below the train prptection
profile provided there are ne-other conditions for triggerring the emergency brake

— and/or only if actual train speed is determined as zero and there is no more trjggering

condition.
Nt
Option Processing‘ C)Internal inputs Internal outputs External inputs External gutputs
OBS X TR O
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall automatically release emergency brake only if overspeed is not detected a
predefined number of times within a predefined time period. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X TR O
OBS
X
O
[REQ_5.1.5.2#8]
{ GOA1: O; GOA2: O; GOA3: O; GOM: O }
The emergency brake shall be released by safety related command provided via the interface

with the|l operations control HMI if the*actual train speed is determined as zero and thgre is no
more cqgndition for triggering the emergency brake. (O)
Option Processing Int(irnql\'lll1puts Internal outputs External inputs External ¢utputs
OBS X oeSHI TR O
NOTE [The input from OHMJ is provided by REQ_6.5.1#3.
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OBS

[REQ_5.1.5.2#9]

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

The emgrgency brake shall be released by a commandvprovided via the interface with the
external train HMI if the actual train speed is determined as zero and there is no more

condition for triggering the emergency brake. (O)

Option Processing Internal inputs Inte\l’&outputs External inputs External gutputs

OBS X TR O

NOTE [The input from THMI is provided by REQ "6.5.2#1.

OBS
X

O

[REQ_5.1.5.2#10]

{ GOA1: O; GOA2: O; GOA3: 0O; GOA4: O }

UGTMS shall automatically release the service brake during deceleration if actual determined
train speed returns below the warning profile. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X TR O
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OBS
X

[REQ_5.1.5.2#11]

UGTMS
the ope

{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }

shall provide information about the release of emergency brake(to-the interface with
ations control HMI. (O for GOA1 and GOA2)

Option Processing

Internal inputs

Internal outputs Exteyn@nputs External ¢utputs

OBS X

OoCsS O

NOTE

The output to OHMI is provided either by REQ_6.5.1#2 or REQ_.6.5.1#3.

OB

O
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FCN 5.1.5.3 — Inhibit train stops

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Mandatory: all GOAs if train stops are used by UGTMS
[REQ_5.1.5.3#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall command the inhibition and reactivation of the train stop functionality according
to the specified safety conditions (trains with operating UGTMS).

Option Processing Internal inputs Internal outputs External inputs Eﬁ]}l}wl outputs
A WS X1 TSE O1
B OBS X2 TR 02

This requirement can be implemented in two ways, depending on the type of train stops (the options deffined for
the allogation of this requirement are not design options decided for UGTMS, but résult from the design of the
external|environment and how it is connected to UGTMS):

Option A: the active part of the Train stop device is installed on wayside
NOTE 1| The processing for inhibition and re-activation is done by WS:

Option H: the active part of the Train stop device is installed onboard

NOTE 4 The processing for inhibition and re-activation, is done by OBS. It applies only to the Jonboard
compongnt of the train stop.

. Opfion A ;- Option B

WS OBS

X1 o] X2 |
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FCN 5.1.5.4 — Monitor speed limit at discrete location

{ GOA1: O; GOA2: n/a; GOA3: n/a; GOA4: n/a }
[REQ_5.1.5.4#1]
{ GOA1: M; GOA2: n/a; GOA3: n/a; GOA4: n/a }

UGTMS shall provide system operational status overspeed including the specific locality of
detection as warning message to the interface with the operations control HMI.

Option Processing Internal inputs Internal outputs External inputs Extern&outputs

WS X 0oCs O TSE |

NOTE [The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

WS

X
O

{ GOA1: M; GOA2: n/a; GOA3: n/a; GOA4: n/a }

[REQ_5.1.5.4#2]

The overspeed status in case of detection shall be maintained until it is released by

operati ns—staff thluuyh a aafcty retated—command:
Option Processing Internal inputs Internal outputs External inputs External outputs
WS X oCcs |

NOTE The input from OHMI is provided by REQ_6.5.1#3.
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WS
X

FCN 5.1.5.5 — Supervise train rollaway

{ GOA1: O; GOA2: M; GOA3: M; GOA4: M }
[REQ_5.1.5.5#1]
{ GOA1: M; GOA2;-M;GOA3: M; GOA4: M }

UGTMS| shall detect an unauthorized movement of the train_in" case of travel of the train
against [the authorized direction of travel beyond a predefined.distance.

Option Processing Internal inputs Internal outpu@\) External inputs External gutputs
OBS X
OBS
X

[REQ_5.1.5.5#2]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS| shall deteCt an unauthorized movement of the train in case of movement of {he train
during passenger‘transfer beyond a predefined distance. (O)

T
Option \Q)ocessing Internal inputs Internal outputs External inputs External gutputs
OBS X
OBS
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

When rollaway is detected, UGTMS shall apply the emergency brake

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X TR O
OBS
X
O
[REQ_5.1.5.5#4]
{"GOA1: O; GOA2: O; GOA3: O; GOMn4: O }
UGTMS] shall provide the necessary information about the detected rollaway to the ipterface
with theloperations control HMI in order.to be displayed and recorded. (O)
Option Processing Internal i\n\@ Internal outputs External inputs External ¢utputs
OBS X OoCs O
NOTE [The output to OHMI isprovided either by REQ_6.5.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.

OBS
X

O
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[REQ_5.1.5.5#5]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall provide the necessary information about the detected rollaway to the interface
with the external train HMI in order to be displayed and recorded. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X

NOTE The output to THMI is provided by REQ_6.5.2#1.

OBS

[REQ_5.1.5.5#6]
{ GOA1: M; GOQA2: M; GOA3: M; GOA4: M }
Unless prohibited by the train protection profile, UGTMS shall release the emergendy brake

provided by a safety related command via the interface’ with the external train HMI or via the
interfac¢ with the operations control HMI.

Option Processing Internal inputs Inter@e@utputs External inputs External gutputs
OBS X ocCs | TR O

NOTE
—  the |nput from THMI is provided by REQx6.5.2#1,

— the |nput from OHMI is provided by. REQ_6.5.1#3.

OBS
X
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FCN 5.1.5.6 — React to unauthorized movements of non-operative UGTMS trains

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }
[REQ_5.1.5.6#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall detect unauthorized movement of non-operative UGTMS trains based on inputs
from an external device.

Option Processing Internal inputs Internal outputs External inputs Externakoutputs
WS X TSE |
I
WS
%

[REQ_5.1.5.6#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS| shall restrict the movement authority of UGTMS trains that are in conflict |with an
unauthdgrized movement~of a non-operative UGTMS train when such an unaufhorized
movement is detected.

Option Proces@\ Internal inputs Internal outputs External inputs External gutputs
Wws X OBS O

NOTE WS provides the restricted movement authority O to the concerned OBS.

WS
X

O
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[REQ_5.1.5.6#3]
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall provide an alarm about the restriction of the movement authority of a train in
conflict with the detected unauthorized movement of a non-operative UGTMS train to the

interface with the operations control HMI.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

WS X

0oCsS O

NOTE The outputto OHMI is provided either by REQ_6.5 1#2 or REQ _6.5.1#3

FCN 5.1

.6 — Provide interface with external intérlocking

WS
X

O

Mandatpry: all GOAs if "Ensure safe-route"” functions are not provided by UGTMS

[REQ_5

UGTMS

route elements, tfain detection systems, signals) provided by external interlocking a

informat

1.6#1]

{ GOA1: M; GOA2: M; GOA3: M; GO/

{ GOA1: M; GOA2: M; GOA3: M; GO/

\4: M )

\4: M )

shall receive-‘all necessary information (e.g. status of movable and non-movable

ion in erder to ensure safe movement of trains.

5 status

Option

rocessin
N g

Internal inputs

Internal outputs

External inputs

External (

butputs

Ws X

EIXL1
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WS
X

{ GOA1: O; GOA2: 0O; GOA3: 'O;GOM: O }

UGTMS| shall receive all necessary information (e.g. status of movable~and non-movable

route el
them to

bments, train detection systems, signals) provided by external interlocking and|provide
the interface with the operations control HMI to be displayed ‘@and recorded (O)

Option

Processing Internal inputs Internal outputs E)‘(t«ﬂ inputs External ¢utputs

A

WS X1 OCSs 01 EIXL 1

B

OCS X2 EIXL 12

This re

requirenjent are not design options decided for UGTMS, but result from the design of the external environment

and ho

Option A: case when the EIXL is connected only to WS

NOTE 1

The output to OHMI is provided by REQ_6.5.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.

Option B: case when the EIXL is connectéd to WS and to OCS

NOTE 2

The output to OHMI is provided\either by REQ_6.5.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.

uirement can be implemented through two ways (the: options defined for the allocation| of this

it is connected to UGTMS):

The processing is done by WS.

The processing is done by ©CS.
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Option A

WS

Option B

X1

01

[REQ_5.1.6#3]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMSY| shall provide all necessary commands (e.g. set route automatically, set slignal to
danger)|to external interlocking in order to/control the interlocking if required.
Option Processing Internal inpy'té\s) Internal outputs External inputs External gutputs
A WS X1 X3 OCSs I3 WS 02 EIXL O1 OB
OCS X2
B WS X4 EIXL O4 Op
OCS X5
This requirement can. be’ implemented through two ways (the options defined for the allocation| of this
requirenment are not{design options decided for UGTMS, but result from the design of the external environment
and how it is connéected to UGTMS):
Option A: case when the EIXL is connected only to WS
NOTE 1[_WS processes its allocated commands, and sends the corresponding outputs to External Inteflocking;

for instance "setting a signal to danger".

NOTE 3 WS receives commands from OCS, and forwards it to the External Interlocking.

Option B: case with the EIXL is connected to WS and to OCS

NOTE 2 OCS processes its allocated commands, and sends the corresponding outputs to WS; for instance
"setting a route automatically”.

NOTE 4 WS processes its allocated commands, and sends the corresponding outputs to External Interlocking;
for instance “setting a signal to danger”.

NOTE 5 OCS processes its allocated commands, and sends the corresponding outputs to External Interlocking;
for instance “setting a route automatically”.
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Option A Option B
0Cs 0Cs WS
X2 X5 X4
3,02 05 / 04
W8 .
X1 X3
01,03

[REQ_5.1.6#4]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
For UGTMS trains, UGTMS shall send override commands to the conventional inteflocking,
based on trains' location, speed and movement authority.
Option Processing Internal inpgts\ Internal outputs External inputs External ¢utputs
WS X OBS | EIXL O
NOTE [Train location is provided by REQ_5.1.2.1.4#1. Input from OBS to WS to get the train speed.

WS
X
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[REQ_5.1.6#5]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall provide all necessary commands (e.g. set route, move point, set signal to
danger) received from the interface with the operations control HMI to external interlocking in
order to control the interlocking by operation staff. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
A WS X2 OCS 12 Ws 01 EIXL O2

OCS X1
B OCS X3 EIXL O3

This requirement can be implemented through two ways (the options defined for the altocation| of this
requirenment are not design options decided for UGTMS, but result from the design of the external environment
and how it is connected to UGTMS):

Option A: case when the EIXL is connected only to WS.

The prog¢essing is done by OCS and WS.

NOTE 1| OCS sends commands to WS for EIXL in order to control the interloeking by operation staff.
The inpyt from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

NOTE 2| WS sends the commands received from OCS to EIXL.

Option H: case when the EIXL is connected to WS and to OCS.

The prog¢essing is done by OCS.

NOTE 3| OCS sends commands to EIXL in order to control the interlocking by operation staff.

The inpyt from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

Option A . Option B

ocs | | ocs
X1 o3
2,01 " 03
ws |
.i,--r '



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

- 86 — IEC 62290-3:2019 © IEC 2019

FCN 5.2 — Drive train

FCN 5.2.1 — Determine operating speed profile

{ GOA1: O; GOA2: M; GOA3: M; GOA4: M }

[REQ_5.2.1#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS_shall determine the operating speed profile in accordance with the following
parameiters:
— infrastructure data,
— rolling stock parameters,
— train| protection profile,
— the ¢pperational non-safety critical parameters related to stopping;points such as stopping
points in stations or sidings, authorizations to enter in station, departure conditions|
Option Processing Internal inputs Internal outputs EQ&;%I inputs External ¢utputs
A OBS X1 WS 11 0CS 11 TR
B OBS X3 OCS 13 OBS 02 TR I3
OCS X2
This requirement can be implemented in two ways:
Option A: the processing is done by OBS.
NOTE 1| Inputs are coming from:
— either WS or configuration data for infrastructure data (two possible options),
— OC$ for missions (provided by REQ-6.2.1#1), and other operational non-safety critical daja (from
REQ_5.2.3.2#1, or REQ_5.2.3.2#2.or REQ_5.2.3.2#06),
— the [frain (but not its HMI) for TR status
Option B: the processing is done\by OCS and by OBS.
NOTE 2| OCS provides a preliminary determination of operational speed profile (run types), and sepds it to
OBS.
NOTE 3| OBS complétes/modifies it (TR status is provided by Train (but not its HMI)).

bt A ' Crendimgs TF :
UlJLlUl.l g . v ey i e g -
. ocs |

. X2 :

n|n /n g 3 13,02
OBS L OBS :
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[REQ_5.2.1#2]

_87 -

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall determine a new operating speed profile to enable the train to stop at the next
stopping point (e.g. station stopping point, end of mission or other stopping point) as required
by the mission of the train.

Option Processing Internal inputs Internal outputs External inputs External outputs
A OBS X1 OoCs 1
B OBS X3 OCS 13 OBS 02
OCS X2
This requirement can be implemented in two ways (the choice of option has to be the same as the.one made for
REQ_5.2.1#1):
Option A: The processing is done by OBS.
NOTE 1| Inputs are coming from REQ_5.2.1#1.
Option B: The processing is done by OCS and by OBS.
NOTE 2| OCS provides a preliminary determination of operational speed profile (run types), and sepds it to
OBS.
NOTE 3| OBS completes/modifies it (inputs are coming from REQ.5.2:1#1).
Option A - OptionB
| OCS ;
n I3, 02
OBS | OBS ;
X1 ' X3 :
[REQ_5.2.1#3]

{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }

UGTMS shall determine the operating speed profile to enable the train to stop at the next
stopping point (e.g. station stopping point, end of mission or other stopping point) by
command provided via the interface with the operations control HMI (e.g. stop at next station).

(O for GOA2)
Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X ocCs |

NOTE Performed by REQ_6.2.1#11 through a modification of the train mission.
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I
OBS
X
[REQ_5.2.1#4]
{ GOA1: O; GOA2: 0O; GOA3: 'Q;GOM: O }
UGTMS]| shall choose the most adapted operating speed profile (e.go\tight, coagting) in
accordance with the regulation strategy. (O)
Option Processing Internal inputs Internal outputs Extey‘l(l')nputs External ¢utputs
A OBS X1 OCSs I1
B OBS X3 OCS I3 OBS 02
OCS X2
This requirement can be implemented in two ways (the choice ‘of.option has to be the same as the one made for
REQ_5.2.1#1):
Option A: The processing is done by OBS.
NOTE 1| Inputs are coming from REQ_5.2.1#1, with~the additional input about the regulation strategy from OCS
provided by REQ_6.2.3#3.
Option B: The processing is done by OCS and-by OBS.
NOTE 2| OCS provides a preliminary.determination of operational speed profile (run types), and sepds it to
OBS.

NOTE 3

OBS completes/modifies. it (inputs are coming from REQ_5.2.1#1).

Option A ' . OptionB

L~ N[ ocs 5

s K - )
o 3, 02
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[REQ_5.2.1#5]

— 89 —

{ GOA1: n/a; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall provide the operating speed profile to the interface with the external train HMI to
be displayed. (O for GOA2 to GOA4)

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

NOTE The output to THMI is provided by REQ_6.5.2#1.The operating speed profile is provided by

REQ_5.2.1#1, #2, #3 and #4.

FCN 5.4

OBS
X

.2 — Control train movement in accordance with train.opérating speed prafile

{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

[REQ_5.2.2#1]
{ GOAT: n/a; GOA2: M; GOA3: M; GOA4: M }
UGTMS| shall command acceleration/deceleration to the rolling stock complying With the
operating speed profile and the required travel direction.
Option Processing Internal inpy'té\,o Internal outputs External inputs External gutputs
OBS X TR O
NOTE [Traction and braking commands to Train (but not its HMI).
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{ GOA1: n/a; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall deliver traction commands in such a way that unnecessary drawing of traction
power is avoided whilst the train is traversing a gap between two sections of the conductor
rail or catenary. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X TR O

NOTE GTMS train location is known by OBS thanks to REQ 5.1.2.1.4#1. Information about “traction power

gaps” ig provided by configuration data.

[REQ_5.2.2#3]

UGTMS
brake.

OBS
X

{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

shall deliver deceleration-commands to the rolling stock relying only on the|service

Option

Processing

I@mél inputs

Internal outputs

External inputs

External ¢utputs

OBS X

TR O

OBS

e
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[REQ_5.2.2#4]

{ GOA1: n/a; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall apply load-shedding running of trains in order to limit the power consumption in
electrical sections where there is a lack of available power. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X2 OCS 12 OBS 01 TPCS I1
OCS X1
The |aCIl\ Uf dVaiid‘UiU PUWET ib \J‘vtvllllillcu‘ IUlliillvl. plUbUbbilly ;b UIUIIS ‘Uy \JCS aIIU‘ UBS
NOTE 1| OCS monitors the presence of power in electrical sections. OCS sends information O1-~abeut| traction
power sgctions where there is a lack of available power to OBS.
NOTE 2| OBS applies load-shedding running accordingly in the concerned area.
11
OCS
iy |
12, 01
OBS
N2
FCN 5.2.3 — Stop‘train in station
FCN 5.2.3.1~ Stop train at next station
FGOAT—TaGOAZ—MGOAS—M—GOA4: M }
[REQ_5.2.3.1#1]
{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall allow the train to stop in the station if the stop is part of the mission and no

other command to skip the station is addressed to the train.

Option Processing Internal inputs Internal outputs

External inputs

External outputs

OBS X

TR O

NOTE Train missions are managed
REQ_5.2.3.3#1.

thanks to REQ_6.2.1#1,

and

the skip function

is covered in
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[REQ_5/2.3.1#2]

Further
"station

{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

to a command modifying the status of a station from "station_fiot'to be se
to be served", UGTMS shall command the train to stop in theystation if the 5

be achigved through normal service braking.

rved" to
top can

Option Processing

Internal inputs

Internal outputs

E)‘m@!l inputs External ¢utputs

OBS X

TR O

NOTE

Serving the station is defined by the mission, known by OBS thanks to REQ_6.2.1#2.

[REQ_5.2.3.1#3]

OBS
X

{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall stop the train in station according to the stopping point determined in the train
operating profile.
Option Processing Internal inputs Internal outputs External inputs External outputs
TR O

OBS X
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[REQ_5/2.3.

1#4]

{ GOA1: n/a; GOA2: O; GOA3: 'O;GOp4: O }

train that is not serving a station stops in the station, UGTMSCshall keep the train

When a
doors and the platform doors if existing closed. (O)
Option Processing Internal inputs Internal outputs Extey‘n@nputs External ¢utputs
OBS X
2.1#1.

NOTE

The information about the status of stations serving is given by the’mission, provided by REQ_6

[REQ_5.2.3.1#5]

For plafforms equipped with\platform doors, if the train has stopped outside of the §
e (missed station), the train shall proceed to the next station. (O).

tolerana

OBS

{ GOA1: n/a; GOA2: O; GOA3: O; GOp4: O }

topping

External inputs

External ¢utputs

Option Process@ Internal inputs Internal outputs
OBS X TR O
NOTE [The stopping tolerance is determined by configuration data.
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{ GOA1: n/a; GOA2: O; GOA3: O; GOA4: O }

If the train fails to reach the stopping point at the platform, the train shall jog forward
automatically until it does so. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X TR O
OBS
X
O
[REQ_5.2.3.1#7]
{ GOA1: n/a; GOA2: O; GOA3: O; GOp4: O }
If a train overruns the platform stop for a distance lower than an acceptable limit (rollback
tolerande), UGTMS shall jog backward:the train until it is correctly aligned. (O)
&
Option Processing Intern{%kuts Internal outputs External inputs External ¢utputs
OBS X TR O
NOTE [The rollback tolerance js determined by configuration data.

OBS
X

O



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

IEC 62290-3:2019 © IEC 2019 - 95 -

[REQ_5.2.3.1#8]
{ GOA1: n/a; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall command the train to proceed to the next station (unless terminal station) after
a limited number of jogs have been attempted without reaching the stopping point. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X TR O

NOTE The number of jog attempts is determined by configuration data.

OBS
X

O

FCN 5.2.3.2 — Hold train at next station

{ GOA1: O; GOA2: O; GOA3: O; GOp4: O }
[REQ_5.2.3.2#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS| shall hold the train. if a hold request for a specific platform track provided| via the
interfac¢ with the operations'control HMI is received.

Option Processing“\ +Internal inputs Internal outputs External inputs External oytputs
OBS X OoCs |
NOTE [The input\from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

OBS
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall hold the train if a hold request for a specific platform track sent by another
UGTMS function (e.g. train regulation, power supply failure ahead) is received.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

WS 10CS |

NOTE The input for the train hold request generated by another UGTMS function can come both from WS and

OCS.

[REQ_5.2.3.2#3]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Once stppped at platform, the train shall not be able to depart until the train hold command is

releasedl by command provided via-the interface with the operations control HMI.

Option Processing Interna\‘#lputs Internal outputs External inputs External ¢utputs
OBS X OCS-\!
NOTE [The input from OHM}is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
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[REQ_5.2.3.2#4]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall provide train hold information to the interface with the external train HMI (O)
and/or interface with external wayside device.

Option Processing Internal inputs Internal outputs External inputs External outputs
WS X2 OCS 12 TSE 02
OBS X1

The eXtt Illdi waybiu'v u'vvibv, }Jalt Uf ‘Tldbll\biulu Siglld“;llg Equ;plllullt‘, ;b illtUIfdva‘ tU ‘VAV’S.
The prog¢essing is done by OBS and WS.

NOTE 1| The hold status is known by OBS (REQ_5.2.3.2#1 and #2). The output to THMI"Ys proYided by
REQ_6.5.2#1.

NOTE 2| The hold status is received from OCS and sent to the Wayside external device.

OBS
X1
Iz
WS
- r-r
02

[REQ_5.2.3.2#5]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall provide information about the status of the train hold in station to the interface
with the operations control HMI.

Option Processing Internal inputs Internal outputs External inputs External outputs
OoCs X

NOTE The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3
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OcCs
X

[REQ_5.2.3.2#6]

{ GOA1: O; GOA2: O; GOA3: 0O; GOA4: O }

UGTMS shall hold a specific train at the next station to be served if a hold request for this
train via the interface with the operations control HMI is received. (O)

Option Processing Internal inputs Internal outputs External inputs ExterneN»utputs
OBS X OoCSs |
NOTE [The input from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

FCN 5.4

.3.3 — Skip station stop

[REQ_5

UGTMS
commar

2.3.3#1]

d to_skip the station has been addressed to the train.

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

shall force a train to skip a station, if the stop is not part of the missign, or a

Option

&focessing Internal inputs Internal outputs External inputs

External ¢utputs

OBS X 0oCS |

NOTE The input from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
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[REQ_5.2.3.3#2]
{ GOA1: O; GOA2: 0O; GOA3: 'Q;GOM: O }

UGTMS| shall limit the speed of the train skipping the station whilst runningralong the platform
(0).

Option Processing Internal inputs Internal outputs Extey‘l(l')nputs External ¢utputs

OBS X

NOTE [The value of the maximum permitted speed when skipping & station (to be taken into account in the
operating speed profile) is provided by configuration data.

QBs

[REQ_%.2.3.3#3]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS| shall provide skip-station status to the interface with the operations control HMI.

[N/
Option Processin@ + Internal inputs Internal outputs External inputs External gutputs

OCs X

NOTE [The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3

OcCs
X
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FCN 5.3.1.1 — Supervise wayside obstacle detection devices

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Mandatory: all GOAs if wayside obstacle detection devices are used by UGTMS

[REQ_5.3.1.1#1]

{ GOA1: M; GOA2: M; GOA3: M;"GOA4: M }

If an olpstacle intrusion is reported from the external device, UGTMS shall establlish the
corresppnding zone of protection.
. . . .%V
Option Processing Internal inputs Internal outputs Externgl.l uts External ¢utputs
WS X INF |
NOTE Management of ZOP is provided by REQ_5.1.4.4#1.

WS
X

[REQ_5.3.1.1#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS| shall provide the necessary information (e.g. obstacle intrusion status @and the
waysid¢g loeation of the obstacle) to the interface with the operations control HMI in prder to
be displayed and recorded.
Option Processing Internal inputs Internal outputs External inputs External outputs
ws X 0oCs O

NOTE The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.
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WS
X

O

{ GOA1: O; GOA2: 0O; GOA3: 'Q;GOM: O }

[REQ_%.3.1.1#3]

UGTMS| shall provide information to the external train HMI and/or on a)wayside equipment
about the detected intrusion. (O)

Option Processing Internal inputs Internal outputs Extey‘l(l')nputs External ¢utputs
WS X OBS O TSE O

NOTE [The output to THMI is provided by REQ_6.5.2#1.

WS
i

O O

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

[REQ_5.3.1.1#4]

The reaftion of the system in case of detected obstacle shall be maintained until it is released
by operafions staff through a safety relaied command.

Option Processing Internal inputs Internal outputs External inputs External outputs
Ws X ocCs |

NOTE The input from/output to OHMI is provided by REQ_6.5.1#3.
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WS
X

FCN 5.4

.1.2 — Supervise onboard obstacle detection device

C 2019

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Mandatpry: all GOAs if onboard obstacle detection devices are usedby’'UGTMS
[REQ_5.3.1.2#1]
{ GOA1: M; GOAZ: M; GOA3: M; GOA4: M }
When af detection message is received from the externdl™onboard obstacle detection|device,
UGTMS]| shall immediately trigger an emergency brake‘application if it is not directly triggered
by the rolling stock.
Option Processing Internal inputs Interyne@utputs External inputs External ¢utputs
OBS X TR TR O
NOTE [nput from onboard obstacle detection device, EB as output (if not triggered directly by TR).

OBS
X

[REQ_5.3.1.2#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall provide onboard obstacle detection device operational status and information
about the detected obstacle including the specific train identification as emergency message
to the interface with the operations control HMI.

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X OoCcs O
NOTE The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
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[REQ_5.3.1.2#3]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

ction of the system in case of detected obstacle shall be maintainéd-until it is neleased

The rea
by safety related command provided via the interface with the operations econtrol HMI.
Internal outputs Exteyl@n;uts External ¢utputs

Internal inputs

Option Processing
OBS X ocs |
The input from/output to OHMI is provided by REQ_6.5.1#3.

NOTE

[REQ_5.3.1.2#4]
{ GOA1: M; GOA2: M; GOA3: O; GOM4: O }

shall provide information about the detected obstacle to the interface with the

UGTMS
externaltrain HMT. (O for GOA3 and 4)
Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X

NOTE The output to THMI is provided by REQ_6.5.2#1.

OBS
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FCN 5.3.2 — Prevent collisions with persons on tracks
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FCN 5.3.2.1 — Warn passengers to stay away from the platform edge

[REQ_5.

When a

3.2.1#1]

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

train is approaching a platform, UGTMS shall provide information to external public

address| system to warn passengers on the platform.
Option Processing Internal inputs Internal outputs External inputs Ej(]}l%al outputs
WS X2 WPI 02
OCs X1
This requirement is processed by OCS (to inform CPI) and WS (to inform WPI if conhected to WS).
NOTE 1| The determination of train approaching is provided by REQ_6.3.1#1/ and the output to CPI is provided
by REQ[6.7#1.
NOTE 2 The determination of train approaching is provided by/REQ_5.1.2.1.4#1 (reporting trains) and
REQ_5.1.2.2#1 (non-reporting trains).
WS OCSs
X2 Xl
02
FCN 5.3.2.2 — React to emergency stop request from platforms
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Mandat TMS
[REQ_5.3.2.2#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In case of emergency stop request from station platform, a zone of protection covering the
platform tracks shall be established.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

WS X

SE |

NOTE Management of ZOP is provided by REQ_5.1.4.4#1.
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[REQ_5.3.2.2#2]

In case

WS
X

{ GOA1: O; GOA2: 0O; GOA3: 'O; GO

of emergency stop request from station platform, UGTMS shall provide inform

\4: O }

ation to

the extgrnal voice communication system to initiate communication between the requesting
person and staff in OCC or staff in station. (O)
Option Processing Internal inputs Internal outputs E)‘m&al inputs External ¢utputs
A WS X1 WVC O1
B OCS X2 WS 12 CVC 02
This requirement can be implemented in two ways (the options_defined for the allocation of this requirefent are
not design options decided for UGTMS, but result from the design of the external environment and fow it is
connectged to UGTMS):
Option A: external Wayside/Central voice communication is initiated by external Wayside voice commynication
system, [which is connected then to WS: processing issdone in WS
NOTE 1| WS is informed of the emergency stop*request (REQ_5.3.2.2#1) and sends the informatiop to the
external| Wayside voice communication system, which initiates the voice communication with its Centtal voice
commurfication system.
Option B: external Wayside/Central ;#0ic€ communication is initiated by external Central voice commudnication
system, [which is connected then to OCS: processing is done in OCS
NOTE 2| OCS receives the emergency stop request from WS (REQ_5.3.2.2#1) and sends the informati¢n to the
external| Central voice communication system, which initiates the voice communication with its Waysifle voice

commurfication system.
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Option A .. OptionB
ws | ..
X1 C :

oL I

OCS

[REQ_S5

.3.2.2#3]

{ GOA1: M; GOA2: M; GOA3: M; GO/

\4: M )

In case [of emergency stop request from station platform, UGTMS shall provide the necessary
information (e.g. status and location) to the’interface with the operations control HMI fin order
to be displayed and recorded.
Option Processing Internal i\n\ﬂ\bg Internal outputs External inputs External ¢utputs
ws X oCcs O
NOTE [The output to OHMI isprovided either by REQ_6.5.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.

WS
X

O
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[REQ_5.3.2.2#4]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

An emergency stop request and the reaction of the system shall be maintained until it is

released by safety related command provided via the interface with the operations control
HMI.

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X 0oCSs |

NOTE the input from/output to OHMI is provided by REQ_6.5.1#3

WS
X

[REQ_5.3.2.2#5]
{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

In case [of emergency request from station platform, UGTMS shall command the cut-off of the
traction [power of the concerned area. (O)

Option Processing Inttirnql\'ljl1puts Internal outputs External inputs External ¢utputs
A OCSs X1 WS M TPCS O1
B WS X2 TPCS 02

This requirement canp-be~implemented in two ways, depending of how TPCS is connected to UGTMS (thg options
defined ffor the allocation of this requirement are not design options decided for UGTMS, but result from the
design df the external environment and how it is connected to UGTMS):

Option A: when/TPCS is interfaced to OCS

NOTE 1—The cut-off 15 commanded by OCS;, conmectedto 1 PCS, from the emergency request received from
WS (emergency request from REQ_5.3.2.2#1).

Option B: when TPCS is interfaced to WS

NOTE 2 The cut-off is commanded by WS (emergency request from REQ_5.3.2.2#1), connected to TPCS.
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Option A Option B
Ll ws
o X2
o 02
S TFL S
X1 : N
01

.2.3 — Supervise platforms doors

Mandat

[REQ_5

If platfo

{ GOA1: M; GOA2: M; GOA3: M; GO/

pry: all GOAs if platform doors are:used by UGTMS
.3.2.3#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA
rm doors are detected open when no train is berthed at the station, UGTN

\4: M )

\4: M )

1S shall

immediately establish thé ¢orresponding zone of protection.
Option Processlq@ * Internal inputs Internal outputs External inputs External ¢utputs
WS X SE |
NOTE Management of ZOP is provided by REQ_5.1.4.4#1.

WS
X
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[REQ_5.3.2.3#2]
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In case of platform door unintentionally open, UGTMS shall provide the necessary information
(e.g. status and location) to the interface with the operations control HMI, in order to be
displayed and recorded.

Option Processing Internal inputs Internal outputs External inputs External outputs
WS X OoCcCs O

NOTE _ provided

either by REQ_6.5.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.

[REQ_5.3.2.3#3]

If platfo
commar
system.

(O)

WS
X

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

rm doors are detected open- when no train is berthed in the station, UGTMS shall
d the cut off of traction\power of the concerned area to the traction powef supply

Option

N
Processing @\ernal inputs

Internal outputs External inputs External ¢utputs

A

0OCS X1 WS 1

TPCS O1

B

WS X2

TPCS 02

This req
of option

Option A

:whén TPCS is interfaced to OCS

pirement\can be implemented in two ways, depending on how TPCS is connected to UGTMS (the choice
has/o be the same as the one made for REQ_5.3.2.2#5):

NOTE 1
unintenti

The cut-off is commanded by OCS, connected to TPCS, from data received from WS (door

onally open from REQ_5.3.2.3#1).

Option B: when TPCS is interfaced to WS

NOTE 2 The cut-off is commanded by WS (door unintentionally open from REQ_5.3.2.3#1), connected to

TPCS.
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Option A Option B
Ll ws
o X2
o 02
S TFL S
X1 : N
01

Mandatpry: all GOAs if platform track detection devices are used by UGTMS

[REQ_5.3.2.4#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In case|of an intrusion indication from an external device a corresponding zone of prptection
shall be|established.
Option Processlq@ * Internal inputs Internal outputs External inputs External ¢utputs
WS X SE |
NOTE Management of ZOP is provided by REQ_5.1.4.4#1.

WS
X
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[REQ_5.3.2.4#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The reaction of the system in case of detection of platform track intrusion shall be maintained

until it is released by safety related command provided via the interface with the operations
control HMI.

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X 0oCSs |

NOTE The input from/output to OHMI is provided by REQ_6.5.1#3

WS
X

[REQ_5.3.2.4#3]
{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

In case|of an intrusion indication from:an external device onto the track in stations, UGTMS
shall request the cut-off of tractioncpower of the concerned area. (O)

Option Processing Inttirnql\'ljl1puts Internal outputs External inputs External ¢utputs
A OCSs X1 WS M TPCS O1
B WS X2 TPCS 02

This reqguirement can-pe-implemented in two ways, depending on how TPCS is connected to UGTMS (the choice
of option] has to be-the same as the one made for REQ_5.3.2.2#5):

Option A: when[PCS is interfaced to OCS

NOTE 1| “The" cut-off is commanded by OCS, connected to TPCS, from data received frpm WS
(REQ_5.3724#1T:

Option B: when TPCS is interfaced to WS

NOTE 2 The cut-off is commanded by WS (request from REQ_5.3.2.4#1), connected to TPCS.
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OCS

[REQ_S5

In case

.3.2.4#4]

X1

01

{GOA1: O; GOA2: O; GOA3: O; GO

of detected intrusion, UGTMS shallsprovide the location of the intrusion to th

\4: O }

e video

surveillance system (O).
- . . Y E
Option Processing Internal mp{xts Internal outputs External inputs External ¢utputs
OoCs X WS | CCs O
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[REQ_5.3.2.4#5]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
In case of platform track intrusion, UGTMS shall provide the intrusion information (e.g. status

and location) to the interface with the operations control HMI in order to be displayed and
recorded.

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X 0oCsS O

NOTE The output to OHMI is provided either by REQ 6.5.1#2 or REQ 6.5.1#3, and REQ 6.5.1#4

WS
X

O

{ GOA1: M; GOA2: M; GOA3: O; GOM4: O }

[REQ_Y.3.2.4#6]

UGTMS| shall provide the necessary information about the detected intrusion to the ipterface
with the|external train HMI in orderto be displayed. (O for GOA3 and GOA4)

Option Processing Int(irnql\'lll1puts Internal outputs External inputs External ¢utputs

WS X OBS O

NOTE |ntrusion is known\by WS thanks to REQ_5.3.2.4#1. The output to THMI is provided by REQ_6.5.2#1.

WS
X

O
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FCN 5.3.2.5 — Supervise border between platform tracks and other tracks

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Mandatory: all GOAs if borders of platform tracks detection devices are used by UGTMS
[REQ_5.3.2.5#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In case_of an intrusion message from the external equipment a predetermined zone of
protectipon covering the whole area towards the next station(s) shall be established.

Option Processing Internal inputs Internal outputs External inputs Eﬁ]}l%al outputs
Ws X INF |

NOTE Management of ZOP is provided by REQ_5.1.4.4#1.

[REQ_5.3.2.5#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In case|of detected intrusion, UGTMS shall provide the intrusion information (e.g. stgtus and
location) to the interface with the operations control HMI in order to be displayed and
recorded.

Option Procsge]ng Internal inputs Internal outputs External inputs External gutputs
WS X OoCcCs O

NOTE [Fheoutputto OHMI is nrovided eitherbvy REQ 685 1#2 or REQ 68 5 1#3 and REQ 6 5 1#4
P P ¥ —or —o-r 7 —or -

WS
X

O
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[REQ_5.3.2.5#3]

{ GOA1: M; GOA2: M; GOA3: O; GOA4: O }

UGTMS shall provide the necessary information about the detected intrusion to the interface
with the external train HMI in order to be displayed. (O for GOA3 and 4)

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X OBS O

NOTE The output to THMI is provided by REQ_6.5.2#1.

WS
X

O

£GOA1: M; GOA2: M; GOA3: M; GOA4: M }

[REQ_5.3.2.5#4]

The deflection status of detected intrusionzshall be maintained until it is released by safety
related command provided via the interface with the operations control HMI.

Option Processing Internal iqu‘ks Internal outputs External inputs External gutputs

WS X OocCs |

NOTE [The input from/output to'QHMI is provided by REQ_6.5.1#3.

(o
¢I

WS
X
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[REQ_5.3.2.5#5]

EC 2019

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

In case of intrusion onto the track between stations, UGTMS shall request the cut-off of

traction power of the concerned area. (O).
Option Processing Internal inputs Internal outputs External inputs External outputs
A OCs X1 WS 11 TPCS O1
B WS X2 TPCS 02
This reqpirermemntcam bemptementedmtwo ways; depemndimg omhow T P€Sstommectedto 96Tt Sthe choice
of optior] has to be the same as the one made for REQ_5.3.2.2#5):
Option A: when TPCS is interfaced to OCS
NOTE 1| The cut-off is commanded by OCS, connected to TPCS, from data received from WS’ (intrusion known
thanks tp REQ_5.3.2.5#1).
Option §: when TPCS is interfaced to WS
NOTE 2| The cut-off is commanded by WS (intrusion known thanks to REQ_5,3'2.6#1), connected to THCS.

Option A :+ QptionB .
ol ws |

A X2 -

noo 02 |
ocs | o '

Xt | -
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FCN 5.3.2.6 — Supervise platform end doors

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Mandatory: all GOAs if platform end doors are used by UGTMS

[REQ_5.3.2.6#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In case of a door open message reported from the external equipment and unauthorized
access an intrusion message and a predefined zone of protection covering the whole area
towards|the next station(s) shall be established.

Option Processing Internal inputs Internal outputs External inputs qulal outputs

WS X SE |

NOTE Management of ZOP is provided by REQ_5.1.4.4#1.

Wis
X

[REQ_5.3.2.6#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The deflection status of detected intrusion shall be maintained until it is released by safety
related command provided via the interface with the operations control HMI.

Option Proc@}g Internal inputs Internal outputs External inputs External gutputs
W8 X ocCSs |

NOTE [Thevinput from/output to OHMI is provided by REQ_6.5.1#3.

WS
X
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

In order to avoid an intrusion message and performing a zone of protection, access of
authorized person shall be permitted by safety related command provided via the interface
with the operations control HMI. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
WS X ocs |
NOTE The input from/output to OHMI is provided by REQ_6.5.1#3

WS
X

[REQ_5.3.2.6#4]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The acgess permission shall be withdrawn:
— whep the door is closed,
— aften a predefined time, (O)
— by cpmmand provided-via the interface with the operations control HMI. (O)

Option Processingq, [~ Internal inputs Internal outputs External inputs External ¢utputs

WS X ocs | SE |
NOTE [The inputfrom OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

W
X
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[REQ_5.3.2.6#5]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In case of intrusion, UGTMS shall provide the platform end door open information (e.g. status
and location) to the interface with the operations control HMI in order to be displayed and
recorded.

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X 0oCsS O

NOTE |ntrusion is known by WS thanks to REQ _5.3.2.6#1.The output to OHMI is provided ejther by
REQ_6.$.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.

WS
X

O

FCN 5.3.2.7 — Supervise emergency exits from guideway

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Mandatpry: all GOAs if emergency-exits from guideway are interfaced by UGTMS
[REQ_5.3.2.7#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In case|of a door{open message reported from the external equipment an intrusion message
and a predefined zone of protection shall be established.

Option @Eeéessing Internal inputs Internal outputs External inputs External gutputs

WALS N }
LA ASZEErAN TN

NOTE Management of ZOP is provided by REQ_5.1.4.4#1.
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WS
X
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[REQ_5

3.2.7#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The deflection status of detected intrusion shall be maintained until it _iS)released by safety

related command provided via the interface with the operations control-HMI.
Option Processing Internal inputs Internal outputs Extey‘l(l')nputs External ¢utputs
WS X ocs |
NOTE [The input from/output to OHMI is provided by REQ_6.5.1#3.

[REQ_S5

In case

.3.2.7#3]

WS
X

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

offintrusion, UGTMS shall provide information about the emergency exit (e.d. status

and location) to the interface with the operations control HMT.

REQ_6.5.1#2 or REQ_6.5.1#3.

Option Processing Internal inputs Internal outputs External inputs External outputs
Ws X OoCcs O
NOTE Intrusion is known by WS thanks to REQ_5.3.2.7#1. The output to OHMI is provided either by
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WS
X

O

FCN 5.3.3 — Protect staff on track by work zone

{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }
[REQ_5.3.3#1]
{ GOA1: M; GOA2;-M;GOA3: M; GOA4: M }

The required work zone shall be established by a specific command provided via the interface
with the[operations control HMI.

Option Processing Internal inputs Internal outpu@\) External inputs External gutputs

WS X OoCs |

NOTE [The input from OHMI is provided either by REQ_6/51#2 or REQ_6.5.1#3.

WS
X

[REQ_5.3.3#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The required work zone shall be released by a specific safety related command provided via
the interface with the operations control HMI.

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X ocCs |

NOTE The input from/output to OHMI is provided by REQ_6.5.1#3.
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[REQ_5.3.3#3]
{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }
UGTMS]shall prevent trains in automatic mode from entering an established-work zong.
Option Processing Internal inputs Internal outputs Externel iQDIKs External ¢utputs
OBS X WER
I
OBS
X
[REQ_5.3.3#4]
{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }
The command, which establishes the work zone, shall include the choice of a selected speed
restriction.<(O)
Option Processing Internal inputs Internal outputs External inputs External outputs

WS X

OoCs |

The command from OCS includes the choice of speed restriction.

NOTE The input from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
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WS
X

[REQ_5.3.3#5]
{ GOA1: O; GOA2: O; GOA3: M;GOA4: M }

UGTMS| shall prevent trains from entering an established work zone untib\entry is authorized
by safety related command provided via the interface with the operations,control HMI, [train by
train. ({d for GOA1 and 2).

Option Processing Internal inputs Internal outputs E)((t!&!‘lrinputs External ¢utputs

Wws X ocCs |
NOTE [The input from/output to OHMI is provided by REQ_6.5.1#3¢

I
WS
X
[REQ_5.3.3#6]
{ GOA1: M; GOA2: M; GOA3: O; GOAM4: O }
UGTMS shall provide work zone information to the interface with the external train H

| and/or

to interface with wayside equipment (e.g. indicator) as long as the work zone is established.
(O for GOA3 and 4)

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

WS X

OBS O

TSE O

NOTE The output to THMI is provided by REQ_6.5.2#1.
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WS
X

O O

[REQ_5.3.3#7]

UGTMS

shall provide the necessary information about the established)work zones

interfac¢ with the operations control HMI.

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

5 to the

Option Processing

Internal inputs

Internal outputs Extey‘l(l')nputs External ¢utputs

WS X

0oCs O

NOTE

The output to OHMI is provided either by REQ_6.5.1#2 or REQ_.6.5.1#3.

[REQ_5[.3.3#8]

Releasi

WS
X

ng.an existing work zone shall not remove temporary speed restrictions in forg

O

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

e at the

same location.

Option

Processing

Internal inputs

Internal outputs External inputs External outputs

WS X

WS
X
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FCN 5.4 — Supervise passenger transfer

FCN 5.4.1 — Control train and platform doors

FCN 5.4.1.1 — Authorize door opening

[REQ_S5

4.1.181]

{ GOA1: O; GOA2: O; GOA3: O; GOA4: M }

{GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS
are selg

cted for opening.

shall ensure that only the train doors on the correct side according to train ori

entation

Option

Processing

Internal inputs

Internal outputs External inpu}\O‘&> External ¢utputs

OBS X

[REQ_5.4.1.1#2]

OBS
X

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

In the pgresence of platforms on both sides, it shall be possible to select the opening of the
doors on both sides. (O)
Option Processing Il@dl inputs Internal outputs External inputs External ¢utputs
OBS X
OBS

. .

LA
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall authorize opening of train doors and corresponding platform doors (if present)
on the selected side of the train when the zero speed status is detected and the train is
located within the tolerance of the stopping point as specified by the transport authority.

Option Processing Internal inputs Internal outputs External inputs External outputs

A OBS X1 SE O1 TR O1

B WS X3 OBS 13 WS 02 SE O3 TR 02
OBS X2

This requirement can be implemented in two ways.

Option A: PSD are interfaced to OBS through DCS: processing is done only in OBS.

NOTE 1| The opening authorization is sent to the PSD directly via the DCS, and to the Train (but not its|HMI).

Option B: PSD are interfaced to WS: processing is done by OBS and WS (data forwarding).

NOTE 2| The opening authorization is sent by OBS to WS, and to the Train (bdtnot its HMI).

NOTE 3| WS is in charge of forwarding to PSD the received opening authaorization.

Option A
OBS
X1
OL )N O1

" Option B

. OBS

o X2

x 3,02\ 02
o ws

X3

03
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[REQ_5.4.1.1#4]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Movement of a train shall be prevented when door opening is authorized if the function is not
already performed by the rolling stock.

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X TR O

NOTE O is traction and braking commands to rolling stock.

[REQ_5.4.1.1#5]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

When al door is detected as open while door opening is not authorized (e.g. manual|action),
UGTMS] shall provide the necessary,information (e.g. status and location) to the interface with
external train HMI and to the interface with the operations control HMI.

Option Processing Int(irnql\'lll1puts Internal outputs External inputs External ¢utputs
A OBS X1 OCs 01 SEI1TR 1
B WS X3 WS 12 OBS O3 0CS 02 | SEI3TRI2

OBS X2 o3

This requirement can be implemented in two ways (the choice of option has to be the same as the one made for
REQ_5.4.1.1#3);

Option A:.R8D are interfaced to OBS through DCS: processing is done only in OBS.

NOTE 1 The train door status and PSD status are sent by OBS to OCS. The output to OHMI is provided either
by REQ_6.5.1#2 or REQ_6.5.1#3, and the output to THMI is provided by REQ_6.5.2#1.

Option B: PSD are interfaced to WS: processing is done by OBS and WS (data forwarding).

NOTE 2 The train door status is sent from OBS to OCS. The output to OHMI is provided either by REQ_6.5.1#2
or REQ_6.5.1#3, and the output to THMI is provided by REQ_6.5.2#1 (PSD Status received from WS, 12, and
train door status received from TR, 12)

NOTE 3 The PSD status are sent by WS to:

— OCS; the output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3

— and to OBS; the output to THMI is provided by REQ_6.5.2#1
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Option A I Option B f
11 I1 . I3 .
OBS N '
X1 AT
01 ol
. [ oBS

[REQ_5.4.1.1#6]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

If platfofrm doors are handled by UGTMS, if the length of the platform is greater than the
length of the train, only,the platform doors facing the opening of the train doors ghall be
authorized by UGTMS.

Option Proc@‘ﬁg Internal inputs Internal outputs External inputs External gutputs
A OBS X1
B WS X2

This requirement can be implemented in two ways (the choice of option has to be the same as the one made for
REQ_5.4.1.1#3).

In both options, doors opening authorization is provided by REQ_5.4.1.1#3.

Option A: PSD are interfaced to OBS through DCS: processing is done only in OBS.
NOTE 1 Platform doors restriction is done by OBS.

Option B: PSD are interfaced to WS: processing is done by WS

NOTE 2 Platform doors restriction is done by WS.
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[REQ_5.4.1.1#7]

Option A | . OptionB

X1

OBS |..]| WS

7Y

FGOAT M GOAS— M GOAS—VGOA4: M }
If platfofm doors are handled by UGTMS, opening of platform doors shall only-be authorized
after trajin door opening is authorized.
Option Processing Internal inputs Internal outputs External inpq@) External gutputs
OBS X
NOTE Poors opening authorization is provided by REQ_5.4.1.1#3.
OBS
X
FCN 5.4.1.2 — Command door opening
{ GOA1: O; GOA2: O; GOA3: O; GOAM4: O }
[REQ_5.4.1.2#1]
{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }
UGTMS]| shall command epening of doors if they are authorized for opening. (O)
Option Proceiﬁg\.‘ Internal inputs Internal outputs External inputs External gutputs
A OBS_*X1 SE O1 TR P1
B WS_X3 OBS 13 WS 02 SE O3 TR P2
OBS X2

This requirement can be implemented in two ways (the choice of option has to be the same as the one made for

REQ_5.4.1.1#3):

Option A: PSD are interfaced to OBS through DCS: processing is done only in OBS.

NOTE 1 Opening authorization is provided by REQ_5.4.1.1#3. The opening command are sent to the PSD

directly via the DCS, and to Train (but not its HMI).

Option B: PSD are interfaced to WS: processing is done by OBS and WS (data forwarding).

NOTE 2 Opening authorization is provided by REQ_5.4.1.1#3. The opening command are sent from OBS to

WS, and to the Train (but not its HMI).

NOTE 3 WS is in charge of forwarding to PSD the received opening command.
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Option A Option B
OBS OBS
X1 X2
01 \ 01 3,02\ O2

WS

03

[REQ_5.4.1.2#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In the pfesence of platforms on both sides, ittshall be possible to command the openirg of the

doors:

— on one side,
— or on both sides (O).

Processing Internah{lputs Internal outputs External inputs External gutputs

OBS X

Option

NOTE [The opening command is provided by REQ_5.4.1.2#1.

OBS
X

[REQ_5.4.1.2#3]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

If both sides of a train are commanded for door opening, it shall be possible to manage the
opening with a time shift between both sides. (O)

Processing Internal inputs Internal outputs External inputs External outputs

OBS X

Option

NOTE The opening command is provided by REQ_5.4.1.2#1.
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OBS
X

[REQ_5.4.1.2#4]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

If platform doors are handled by UGTMS, opening of platform and train doors shall be

synchronised within a given time tolerance.

Option Processing Internal inputs Internal outputs

External inputs

Exterth)utputs

OBS X

NOTE [The opening command is provided by REQ_5.4.1.2#1

OBS
X

[REQ_5.4.1.2#5]

{ GOA1T: O; GOA2: O; GOA3: O; GOAM4: O }
If platfdgrm doors are handled by UGTMS, the synchronisation may include a lag|for the
opening| of the doors. (O)
Option Processing Internal inputio Internal outputs External inputs External gutputs
OBS X

NOTE [The opening command is provided by REQ_5.4.1.2#1

OBS
X
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: M }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall request door closing if departure time is achieved and starting conditions are
fulfilled (except train doors closed status).

NOTE 3

WS is in charge of forwarding to PSD the recé&ived door closing request.

Option Processing Internal inputs Internal outputs External inputs Extern&outputs
A OBS X1 SE ©4 TR P1
B WS X3 OBS I3 WS 02 SE 03 TR P2

OBS X2
This requirement can be implemented in two ways (the choice of option has to be the-same as the one made for
REQ_5.4.1.1#3):
Option A: PSD are interfaced to OBS through DCS: processing is done only infOBS.
NOTE 1| The fulfillment of starting conditions is provided by REQ_5.4.3.1#1 and REQ_5.4.3.2#1. Tlhe door
closing fequests are sent to the PSD directly via the DCS, and to the Train-(but not its HMI).
Option B: PSD are interfaced to WS: processing is done by OBS and\WS (data forwarding).
NOTE 2 The fulfillment of starting conditions is provided, by"\REQ_5.4.3.1#1 and REQ_5.4.3.2#1. Tlhe door
closing fequests are sent by OBS to WS, and to the Train (but.not its HMI).

03

Optionct I Option B I

OBsS Z OBS Z

X1 ; X2 ;

oL\ 01 3,02\ 02

SE TR : WS TR :
. L/ f X3 f
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{ GOA1: n/a; GOA2: n/a; GOA3: O; GOA4: O }

UGTMS shall request doors to close by command provided via the interface with the

operations control HMI. (Not applicable for GOA1 and 2, O for GOA3 and 4)

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

OCS |

NOTE The input from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3. The management of the door
closing request is provided by REQ_5.4.1.3#1.

[REQ_5.4.1.3#3]

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

UGTMS| shall trigger visible and audible warnings informing passengers of impendihg door

closure | (O)
Option Processing Interna\‘#lputs Internal outputs External inputs External ¢utputs
WS X2 OBS-2 WS O1 SE 02 TR P1
OBS X1
The visiple and audible\warning of passengers of the impending doors closure is supported by an |external
warning|device, part/of 'Station equipment' (interfaced by WS) and by 'Train (but not its HMI)' (interfaced by
OBS).
The prog¢essing Jis done by OBS and WS.
NOTE 1L The impending-doorclosure-issent by OBS (REQ 54 1 3#1} to Train (but notite HMI and to-WS.
NOTE 2 WS is sending the received impending door closure to the external warning device of 'Station

equipment'.
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OBS
X1

I, O1% O1

Wi
X2

[REQ_5.4.1.3#4]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

If platfgrm doors are handled by UGTMS, closing <of “platform and train doors shall be

synchrohised within a given time tolerance.

Interq?@utputs External inputs External ¢utputs

Option Processing Internal inputs
OBS X
NOTE [The management of the door closing request is provided by REQ_5.4.1.3#1.

OBS
X

[REQ_5.4.1.3#5]
{ GOA1: O; GOA2: O; GOA3: O; GOM: O }

If platfdgrmdoors are handled by UGTMS, the synchronisation may include a lag|for the
closing of the doors. (O)
Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X

NOTE The management of the door closing request is provided by REQ_5.4.1.3#1.

OBS
X
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{ GOA1: O; GOA2: O; GOA3: 0O; GOA4: O }

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

If doors are not detected as closed and locked within a predefined time, UGTMS shall repeat
door closing command a predefined number of times (command open followed by command

closed). (O)
Option Processing Internal inputs Internal outputs External inputs Exttg\lhspoutputs
A OBS X1 SEI1TR I SE O1T TR P1
B WS X3 SE I3 TR I2 SE O3 TR P2

OBS X2

This requirement can be implemented in two ways (the choice of option has to be the same as the one made for
REQ_5.4.1.1#3):
Option A: PSD are interfaced to OBS through DCS: processing is done only inN©BS.
NOTE 1| Based on doors status received from the PSD directly through"DCS and from the Train (bdt not its
HMI), OBS is sending commands to the PSD directly through DCS and‘to the Train (but not its HMI).
Option B: PSD are interfaced to WS: processing is done by WS\(platform doors) and by OBS (train doorf)
NOTE 2| Based on doors status received from the Train_(but not its HMI), OBS is sending commands to the
Train (byit not its HMI).
NOTE 3| Based on doors status received from the RSB, WS is sending commands to the PSD.

Option A I Option B
OBS . OBS W8
X1 L X2 33
o1/ 11 o1\ n }: o2l 12 03| 13
SE
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4.1.4#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

If the closed and locked status of doors is not obtained within a predefined time, UGTMS shall

raise an alarm to the interface with the operations control HMI.
Option Processing Internal inputs Internal outputs External inputs External outputs
A OBS X1 OCs 01 SEI1 TR I1
B WS X3 OCS 0203 SE I3 TR 12
OBS X2
This requirement can be implemented in two ways (the choice of option has to be the same as the dne‘made for
REQ_5.4.1.1#3).
The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
Option A: PSD are interfaced to OBS through DCS: processing is done only in OBS.
NOTE 1| The Train (but not its HMI) and PSD door alarm is sent by OBS to OCS.
Option B: PSD are interfaced to WS: processing is done by WS for PSD doér’alarm and by OBS for trgin door
alarm.
NOTE 2| The train door alarm is sent by OBS to OCS.
NOTE 3| The PSD door alarm is sent by WS to OCS.

Option A j Option B :
n /un ) I3
OBS .| OBS ws |
X1 L x2 X3 |

¢
‘_'....-"""
;
)

[u
I
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[REQ_5.4.1.4#3]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: n/a }

UGTMS shall provide information of the closed and locked status of train and platform doors
to the interface with the external train HMI and/or a wayside equipment (e.g. indicator). (Only
applies to GOA1 to 3)

Option Processing Internal inputs Internal outputs External inputs External outputs
A WS X2 OBS 12 WS 01 SEI1TR 1 SE 02

OBS X1
B WS X4 X5 OBS 15 WS 03 OBS 04 SE 14 TR I3 SE O5

OBS X3

The wayjside equipment (e.g. indicator) is connected to WS.

This requirement can be implemented in two ways (the choice of option has to be the same as the one made for
REQ_5.4.1.1#3).

The output to THMI is provided by REQ_6.5.2#1.

Option A: PSD are interfaced to OBS through DCS: processing is done in QBS,'and WS.
NOTE 1| The closed and locked status of train and platform doors is sént by OBS to WS.
NOTE 2| WS sends the received status to the external wayside equipment.

Option B: PSD are interfaced to WS: processing is done by @BS-'and WS.

NOTE 3| The train door closed and locked status is sent(by"OBS to WS.

NOTE 4| The platform closed and locked status is sent by WS to OBS.

NOTE 4 The closed and locked status of train* and platform doors is sent by WS to the external [wayside
equipment.

. Option-A L. Option B .
: WS 3y WS :
: o) TR X4 X5 :
: 02 5 :
: .ol . :
: I }

; OBS :
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FCN 5.4.2 — Prevent injuries to persons between cars or between platform and train

FCN 5.4.2.1 — Control gap fillers, moveable train steps and similar devices

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Mandatory: all GOAs if gap fillers, movable train steps and similar devices are used by
UGTMS

[REQ_5.4.2.1#1]

{ GOA1: M; GOA2: M; GOA3: M; GO/

\4: M}

UGTMS]| shall provide to the interface with the operations control HMI the operational gtatus of
the gapffillers, moveable train steps and similar devices.
E i E E W
Option Processing Internal inputs Internal outputs External |nHrtb External gutputs
A OBS X1 OoCs 01 TR I1
B WS X2 OCS 02 SE 12
This requirement can be implemented in two ways, according to the place-where the gap filler or similarfdevices

is locatd
options

The outy
Option A
NOTE 1
Option B

NOTE 2

UGTMS).

d: onboard, or on the platform (the options defined for the allocation of this requirement are ng
Hecided for UGTMS, but result from the design of the extermakenvironment and how it is conn
ut to OHMI is provided either by REQ_6.5.1#2 or REQ\6.5.1#3.
: the gap filler or similar devices are located onbeard.

The device status is sent by OBS to OCS.
: the gap filler or similar devices are located on the platform.

The device status is sent by WS_t6 OCS.

t design
ected to

Option A .+ Option B

I 2
Y v
OBS | .| WS
X1 L X2

o1 02
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[REQ_5.4.2.1#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall request the movement of gap fillers, moveable train steps and similar devices
for predefined platforms to the specific interface of rolling stock or wayside equipment to the
required position.

Option Processing Internal inputs Internal outputs External inputs External outputs
A OBS X1 TR O1
B WS X3 OBS 13 WS 02 SE 03

OBS X2

This requirement can be implemented in two ways, according to the place where the gap filler orysimilarfdevices
is locatgd, onboard, or on the platform (the choice of option has to be the same as thel/one made for
REQ_5.4.2.1#1):

Option A: the gap filler or similar devices are located onboard: processing done only inf@BS.

NOTE 1| OBS requests the device movement.

Option B: the gap filler or similar devices are located on the platform: processing done in OBS and WS (data
forwardipg).

NOTE 2| OBS sends the movement request to WS.

NOTE 3| WS forwards the received movement request.

. Option AT DptmnB E

OBS |..| OBS

X1 L. X2 :
o1 - I3, 02
| ws

L X3 :

[}
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FCN 5.4.2.2 — Supervise detection devices

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Mandatory: all GOAs if detection devices are used by UGTMS

[REQ_5.4.2.2#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
In case of an intrusion message provided by the detection device, safe starting conditions for
the spegific train shall not be fulfilled.
Option Processing Internal inputs Internal outputs External inputs Eﬁ]}l%al outputs
A OBS X1 TR 1
B WS X2 WS 13 OBS 02 SE 12
OBS X3
This requirement can be implemented in two ways, according to the place ‘where the detection ddvices is
located,|onboard, or on the platform (the options defined for the allocation\ of this requirement are nat design
options Pecided for UGTMS, but result from the design of the external environment and how it is connected to
UGTMS):
Option A: the detection device is located onboard: processing is done only in OBS.
NOTE 1| OBS considers the device status in safe starting conditions.
Option B: the detection device is located on the platform: processing is done in WS (data forwarding) ang OBS.
NOTE 2| WS forwards the received status to OBS.
NOTE 3| OBS considers the device status in safé ‘starting conditions.

Option A . OptionB

OBS |'.| W8 -
X1 o X2 i

OBS -
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4.2.2#2]
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall provide to the interface with the operations control HMI the detection status of

the device.
Option Processing Internal inputs Internal outputs External inputs External outputs
A OBS X1 OCs 01 TR I1
B WS X2 OCSs 02 SE 12
This requiTementctam e Tmptemented—mtwo—ways; according to—theptace—wherethedetectiomdgvices is
located,| onboard, or on the platform (the choice of option has to be the same as the one_made for
REQ_5.4.2.2#1).
The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
Option A: the detection device is located onboard: processing is done in OBS.
NOTE 1| OBS sends the device status to OCS.
Option B: the detection device is located on the platform: processing is done in WS
NOTE 2| WS sends the device status to OCS.

Option

A .- OptionB

I L
OBS W
X1 : X2

_ 01 02
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The UGTMS detection status shall be maintained until it is released by operations staff

through a safety related command.
Option Processing Internal inputs Internal outputs External inputs External outputs
A OBS X1 oCs I
B WS X2 OCS 12
This requiTementtam e mptemented—mtwo—ways,; according to—theptace—wherethedetectiomdgvices is
located:| onboard, or on the platform (the choice of option has to be the same as the one_made for
REQ_5.4.2.2#1):
Option A: the detection device is located onboard: processing is done in OBS.
NOTE 1| The input from/output to OHMI is provided by REQ_6.5.1#3.
Option B: the detection device is located on the platform: processing is done in WS
NOTE 2| The input from/output to OHMI is provided by REQ_6.5.1#3.

Option A Opfion B
I i9)
~ OBS | ..| WS
X1 - X2
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FCN 5.4.3 — Ensure starting conditions
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FCN 5.4.3.1 — Authorize station departure (safety related conditions)

Mandatory: all GOAs if the function is not implemented by rolling stock

[REQ_5.4.3.1#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

{GOA1: O; GOA2: M; GOA3: M; GOA4: M }

UGTMS]| shall authorize the train to leave the station only when it has_(eceiyed the
confirmation that all train doors and all platform doors (if handled by UGTMS).are cloged and
locked. (O for GOA1)
- - - . 1~

Option Processing Internal inputs Internal outputs External |nﬂﬁb External gutputs

A OBS X1 SE 1 TR 11

B WS X3 WS 12 OBS O3 SE I3 FRJ2

OBS X2

This requirement can be implemented in two ways (the choice of option, has to be the same as the one made for

REQ_5.4.1.1#3):

Option A: PSD are interfaced to OBS through DCS: processing.js_ done only in OBS.

NOTE 1| OBS authorizes the train to leave according to door'status received from the PSD directly via the DCS,

and fronp the Train (but not its HMI).

Option B: PSD are interfaced to WS: processing is done by OBS and WS (data forwarding).

NOTE 2| OBS authorizes the train to leave accoerding to door status received from WS and from the Tfain (but

not its HMI).

NOTE 3| WS forwards to OBS the platfofm*door status.

OptionB

WS
X3
Iz .03
OBS
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FCN 5.4.3.2 — Authorize station departure (operational conditions)

{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }

[REQ_5.4.3.2#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall authorize the train to leave the station when the following conditions are met:

— the train is not immobilised in the station by emergency braking,

— the start of the train is not inhibited (e.g. by activated emergency stop handle, eyacuation

request, fire or smoke detection),

- the

(0))
- the
— the

— the
the

— the
— ther

traction power, stranded train) (O),

rain is not held in station by the train regulation (including for connecting $ervices

well time has elapsed,
rain is able to completely leave the station,

ovement authority is such that the train is able to leave the station such as [to allow
ext train to fully berth in the platform (O),

rain is assigned a mission that is not completed (O for.GOA1 and 2),

is no constraint preventing the train from reaching the next station (e.g.|lack of

— commanded station departure provided by the éperations control HMI (O).
Option Processing Internal inputs Inter,Q@Qutputs External inputs External gutputs
A OCS X1 OBS I1
B OBS X2 OCSs 12
This requirement can be implemented in two ways.

The 6th

NOTE 1
to the 1
internal

NOTE 2

internal

Option A: the processing is done,only in OCS, using inputs from OBS.

Option B: the processing is done only in OBS using inputs from OCS.

to the 7th, Bth-and 9th bullet of the requirement. The other conditions (1st, 2nd, 3rd, 4th, 5th and 6th byllet) are

bullet of the requirement is not\considered due to the existence of REQ_5.5.6#1.

The conditions to authorize station departure that are sent by OBS to OCS are the ones corregponding
t, 2nd, 3rd, 4th, 5th and 6th bullet of the requirement. The other conditions (7th, 8th and 9th bdllet) are
o OCS.

The-conditions to authorize station departure that are sent by OCS to OBS are the ones corregponding

o\OBS.
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[REQ_5.4.3.2#2]

UGTMS

Option A -+ Option B

n - I
Ocs | .. ] OBS
X1 - X2

{ GOA1: O; GOA2;~0O;GOA3: 0O; GO

\4: O }

shall provide station departure authorization to the interface with the exterpal train
HMI and/or a wayside equipment (e.g. indicator). (O)

Option Processing Internal inputs Internal outp\uQ\’ External inputs External ¢utputs
A WS X2 OCS 12 WS 01 OBS 01 TSE 02
OCs X1
B WS X4 OBS 14 WS 03 TSE 04
OBS X3
The wayfside indicator, part of ‘Trackside Signalling equipment’, is connected to WS.
This requirement can be implemented intwo ways (the choice of option has to be the same as the one made for

REQ_S5.

The output to THMI is provided by REQ_6.5.2#1.

Option A: authorization is pekformed by OCS: processing is done by OCS and WS (data forwarding).

NOTE 1

NOTE 2

Option H:

NOTE 3

NOTE 4

1.3.241).

OCS is sending\the departure authorization to OBS, and to WS.
WS forwards the received departure authorization to the external wayside indicator.

authorization is performed by OBS: processing is done by OBS and WS (data forwarding).

OBS is sending the departure authorization to WS.

WS forwards the received departure authorization to the external wayside indicator.
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Option A '+ OptionB
ocs | oBs |

X1 lox3 :
.01\ o1 4. 03
WS e WS
X2 v x4 :
02 . o4

[REQ_5.4.3.2#3]
{GOA1: O; GOA2: O; GOA3: O; GOM4: O }

UGTMS| shall provide the reason for which.train departure is not authorized to the inhterface
with the|external train HMI and with the operations control HMI. (O)

Option Processing Internal inpgts\ Internal outputs External inputs External ¢utputs
A OCS X1 OBS O1

B OBS X2 OCS 02

This requirement can be implemented in two ways (the choice of option has to be the same as the one made for

REQ_5.
The outy
The outy

Option A

L.3.2#1).
ut to OHMI is.provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
ut to THMIis*provided by REQ_6.5.2#1.

: authorization is performed by OCS: processing is done by OCS.

NOTE 1

NOTE 2

0CS [ . . . . OBS

Option B: authorization is performed by OBS: processing is done by OBS.

OBS sends the reason for which station departure is not authorized to OCS.
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Option A -+ Option B

ocCs
X1

o1 O

[REQ_5.4.3.2#4]

{ GOA1: O; GOA2;~0O;GOA3: O; GOM4: O }

UGTMS| shall provide the dwell time information to the interface with the external train HMI.
(0)
- - - N .
Option Processing Internal inputs Internal outp\uQ External inputs External ¢utputs
OBS X
NOTE [The output to THMI is provided by REQ_6.5.2#1.
OBS
X

FCN 5.4.3.3 — Command station departure

[REQ_5.4.3.3#1]

{ GOA1: O; GOA2: M; GOA3: M; GOA4: M }

{ GOA1: n/a; GOA2: n/a; GOAS3: n/a; GOA4: M }

In GOA4, UGTMS shall command automatically the train to depart as soon as departure is
authorized.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

TR O

NOTE OBS processing on the basis of operational conditions provided by REQ_5.4.3.2#1 (by OCS or internally
by OBS), and of safety ones provided by REQ_5.4.3.1#1.
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OBS
X

IEC 62290-3:2019 © IEC 2019

[REQ_5.4.3.3#2]
{ GOA1: n/a; GOA2: M; GOA3: n/a;|GOA4: n/a }
In GOA2, UGTMS shall start the train upon manual action of the train operator.
Option Processing Internal inputs Internal outputs Externgl. iQDMs External ¢utputs
OBS X TR O
NOTE [OBS triggers the start from the command of the train operator fromi\THMI provided by REQ_6.9.2#1, on

the basip of operational conditions provided by REQ_5.4.3.2# 1 (by ©CS-/or internally by OBS), and
s provided by REQ_5.4.3.1#1.

conditio

f safety

[REQ_5.4.3.3#3]

{ GOA1: n/a; GOA2: n/a; GOA3: M; GOA{

L: n/a }

In GOAB-the-departure-shallbe-eitherautomatic-ormanual
Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X TR O

NOTE OBS triggers the start on its own, or from the command of the staff attendant from THMI

provided by

REQ_6.5.2#1, on the basis of operational conditions provided by REQ_5.4.3.2#1 (by OCS or internally by OBS),
and of safety conditions provided by REQ_5.4.3.1#1.
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FCN 5.5 — Operate a train
FCN 5.5.1 — Put in or take out of operation
FCN 5.5.1.1 — Awake trains
{ GOA1: O; GOA2:.0;GOA3: O; GOA4: M }
[REQ_5.5.1.1#1]
{ GOA1: My'GOA2: M; GOA3: M; GOA4: M }
The UG[TMS onboard equipment shall be activated by the mission or by a command provided
via the interface with the external train HMI, or with the operations control HMI.
Option Processing Internal inputs In@r?é‘l outputs External inputs External gutputs
OBS X ocCs |
NOTE [The activation of OBS is triggered by:

— eith
L]
L]

- or o

er one input from OCS coming frem:

a mission provided by REQ (6.2:1#1.

OHMI provided either by, REQ_6.5.1#2 or REQ_6.5.1#3.
he input from THMI provided by REQ_6.5.2#1.
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{ GOA1: n/a; GOA2: n/a; GOA3: M; GOA4: M }

In GOA3 and GOA4, UGTMS shall allow trains to enter revenue service only when functions
necessary for convenient, reliable and safe revenue service are active, tested and are

working according to site specific guidelines and regulations.

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X
NOTE The statuses of functions necessary for convenient, reliable and safe revenue service are provided by
REQ_5.$.9.1#1, and/or REQ_5.5.9.1# 2 and/or REQ_5.5.9.1# 3.
OBS
X
FCN 5.5.1.2 — Set trains to sleep
{ GOA1: O¥XGOA2: O; GOA3: O; GOA4: M }
[REQ_5.5.1.2#1]
{GOA1: M; GOA2: M; GOA3: M; GOA4: M }
When the train is set to sleep in its stablingsposition, the UGTMS onboard equipment jshall be
de-energised except all functions required to awake the train.
Option Processing Internal in@ks Internal outputs External inputs External gutputs
OoBS X
NOTE [The set to sleep is proyided by REQ_5.5.1.2#2.

OBS
X
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[REQ_5.5.1.2#2]

{ GOA1: O; GOA2: O; GOA3: O; GOA4: M }

UGTMS shall enable setting the train to sleep by the mission or by a command provided via
the interface with the external train HMI, or with the operations control HMI. (O for GOA1 to 3)

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X ocs |

NOTE The set to sleep of OBS is triggered by:

- eithpronetrputifrom-OCS—comingt

e |a mission provided by REQ_6.2.1#1.

e |or OHMI provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
— orope input from THMI provided by REQ_6.5.2#1.

[REQ_5.5.1.2#3]

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

It shall be possible to set a train out of operation manually by completely de-energising it. (O)

N
Option Processing @ernal inputs Internal outputs External inputs External gutputs

NOTE WUGTMS is-not involved in this requirement.

FCN 5.%.2. < Manage driving modes

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

[REQ_5.5.2#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall manage automatic (GOA2 to 4) and manual (GOA1 to GOA4) driving modes.

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X

NOTE The requirement is a statement which is understood as the fact that UGTMS provides some manual and
automatic driving modes, from inputs from THMI provided by REQ_6.5.2#1, and from OBS internal processing.
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OBS
X
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{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

In automatic mode, UGTMS shall perform all functions of the train of the corresponding GOA.
(Not applicable for GOA1)

Option Processing Internal inputs Internal outputs External inputs Exterpehoutputs
OBS X
OBS
X
[REQ_5.5.2#3]
{ GOA1T: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS| shall be capable of various manual, driving modes depending on the GOA |and the
operatignal status of UGTMS onboard and/orwayside equipment.
Option Processing Internal inputio Internal outputs External inputs External gutputs
OBS X WS 10Cs |
NOTE [The operational status impacting the various manual driving modes can come from WS or from QCS.

OBS
X
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[REQ_5.5.2#4]
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In full supervised manual mode, UGTMS shall ensure the protection of the train by application
of the train protection profile.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

NOTE The output to Train (but not its HMI) is provided by REQ_5.1.4.2#5.

[REQ_S

.5.2#5]

OBS

{ GOA1: M; GOAZ: M; GOA3: M; GOA4: M }

In partigl supervised manual mode, UGTMS shall as_a ‘minimum enforce the respg¢ct of a

predefined constant speed limit.
Option Processing Internal inputs Internalrgsﬁ(\guts External inputs External gutputs
OBS X
NOTE [The output to Train (but not its HMI) is proyvided by REQ_5.1.4.2#5.

[REQ_S5

.5.2#6]

It shall tre possible to bypass UGTMS so as to allow unsupervised manual driving.

OBS

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

NOTE UGTMS is not involved in this requirement.
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[REQ_5.5.2#7]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Modifying the driving mode (automatic driving modes, manual driving modes, bypass mode)
shall require an action from the driver or operations staff onboard by a command provided via

the interface with the external train HMI.

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X

NOTE The input from THMI is provided by REQ_6.5.2#1

OBS

[REQ_5.5.248]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The drijying mode in force shall be provided to the interface’ with the external train HMI and to
the intefface with the operations control HMI.

T
Option Processing Internal inputs Internalry“l}iputs External inputs External gutputs

OBS X OCS %O

NOTE [The output to THMI is provided by REQ_6.5:2#1. The output to OHMI is provided either by REQ] 6.5.1#2
or REQ_[6.5.1#3.

[REQ_5.5.2#9]

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall inhibit a designated driving mode on designated sections of the line on
reception of a command from the interface with the operations control HMI. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X 0oCS | OBS O

NOTE The input from OHMI is provided by either REQ_6.5.1#2 or REQ_6.5.1#3. The train location is provided
by REQ_5.1.2.1.4#1.
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WS

[REQ_5.5.2#10]

UGTMS
commar

X
O

{ GOA1: O; GOA2: O; GOA3: 0O; GO

shall inhibit a designated driving mode for¢a“designated train on recepti
d from the interface with the operations contfel HMI. (O)

\4: O }

on of a

Option

Processing

Internal inputs

A
Interr\lta\@utputs External inputs External q

putputs

OBS X

OoCs |

NOTE

The input from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

OBS
X
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[REQ_5.5.2#11]

{ GOA1: n/a; GOA2: O; GOAS3: n/a; GOA4: n/a }

In GOA2, UGTMS shall perform unattended turnback of the trains (O):

— after the train has stopped in pre-defined turnback areas,

— on receiving a command provided via the interface with the external train HMI, the
wayside HMI, the operations control HMI.

Option Processing Internal inputs Internal outputs External inputs External outputs
WS—X4 WS—12-6€S—12 OBS—O4 FSE+4 FRO2
OBS X2

It is assyimed that the Wayside HMI, part of 'Trackside Signaling equipment', is connected to WS.
The prog¢essing is done by WS (data forwarding) and OBS.
NOTE 1| WS forwards to OBS the command received from the Wayside HMI.

NOTE 2| OBS performs the turnback as required on command from the THMI @nput provided by REQ_[6.5.2#1,
from WY or from OCS (the input from OHMI is provided either by REQ_6.5.1#2 0r-REQ_6.5.1#3).

Il
WS
X1
I2 I .01
OBsS
- r-r
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FCN 5.5.3 — Manage movement of trains between two operational stops

{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

[REQ_5.5.3#1]

{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall authorize the train to re-start in automatic mode when the following conditions
are met:

— the ¢onditions that caused the train 1o STOp are no longer present,

— the jrain doors are closed and locked,

— the frain is not immobilised in emergency braking.
Option Processing Internal inputs Internal outputs External i"pUtT\Q{ External ¢utputs
OBS X TR I
I
OBS
X

[REQ_5.5.3#2]

{ GOA1: n/a; GOA2: n/a; GOA3: n/a; GOA4: M }

In GOA4, UGTMS.shall restart automatically the train as soon as authorization is granfed.

Option P(b%sing Internal inputs Internal outputs External inputs External ¢utputs

@BS X TR O
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[REQ_5.5.3#3]
{ GOA1: n/a; GOA2: M; GOA3: M;/GOA4: n/a }

In GOA2 and GOAZ3, after the authorization is granted, the train shall be restarted:

— eithgr automatically by UGTMS,

— or fdllowing a command provided via the interface with the operational control HMI} or with
the ¢xternal train HMI.

Option Processing Internal inputs Internal outputs (, &ternal inputs External gutputs

OBS X OoCs | TR O

NOTE [After the authorization is granted (REQ_5.5.3#1), OBS.restarts the train:
— autgmatically,

— or when receiving a specific command from OCS. Fhe input from OHMI is provided either by REQ] 6.5.1#2
or REQ_6.5.1#3,

— or flom the input from THMI provided by REQ,©65.2#1.
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{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

When traction power is lost in a section ahead of the train, UGTMS shall determine if the train
can stop ahead of the section with service brake:

application of brakes.

if possible, the train shall be automatically stopped with service brake,

if not possible, the train shall continue into the section where traction power is lost without

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X oCsS | TR O
NOTE [The processing is done by OBS with inputs from OCS (the status of electrical sections’is-procgssed by
OCS).
I
OBS
X
O
FCN 5.5.4 — Manage'depots and stabling areas
{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }
[REQ_5.5:4#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall assign trains to designated stabling positions (possibly inside the depot)
according to the timetable or on receiving a command from the interface with the operations

control HMI.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

0CS X

OBS O

NOTE The input from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
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OCS
X

O

{ GOA1: O; GOA2: 0O; GOA3: 'O;GOM: O }

[REQ_5.5.4#2]

UGTMS]|shall be able to change during operation the status of available track sections|(O):
— to mpinline or turnback area,
— to stabling area.
: : : N\NY
Option Processing Internal inputs Internal outputs I;#grnal inputs External gutputs

oCs X

QCs
X

FCN 5.5.5 — Manage UGTMS transfer tracks

{ GOA1: O; GOA2: O; GOA3: O; GOAM4: O }
[REQ_5.5.5#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS| OCC)shall request to move a train to the transfer track in order to set it in fevenue
service.

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X

NOTE This requirement has to be understood for a move from the transfer track to enter revenue service. The
request from OCC to the concerned train is managed through a mission, not through a specific operator
command. The mission is known by OBS thanks to REQ_6.2.1#2.

OBS
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS OCC shall request to move a train from the transfer track in order to set it out of

revenue service.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

NOTE This requirement has to be understood for a move to the transfer track, in order then to set the train out
of revenue service. The request from OCC to the concerned train is managed through a mission, not through a

specific pperator command. The mission is known by OBS thanks to REQ_6.2.1#2.

OBS

FCN 5.5.6 — Restrict train entry to station

[REQ_5.5.6#1]

{ GOA1: OyGOA2: O; GOA3: O; GOM4: O }

fGOA1: O; GOA2: O; GOA3: O; GOM4: O }

UGTMS] shall prevent the entry in station ¢o"a train serving the station if the train cgnnot be
berthed|entirely in station. (O)

Option Processing Internal inqhks Internal outputs External inputs External ¢utputs
OBS X
OBS
X
[REQ_5.5.6%2]

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall prevent entry into a station to a train that is intended to skip the station when
the train cannot leave the station entirely. (O)

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X
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OBS
X
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{ GOA1: O; GOA2: O; GOA3: 0O; GOA4: O }

When the entry is prevented, UGTMS shall stop the train at the station entry stopping point in
such a way that a train stopped at this point does not foul crossovers. (O)

Option Processing Internal inputs Internal outputs External inputs Exterpehoutputs
OBS X
OBS
X
FCN 5.5.7 — Change the travel direction
{ GOA1T: M; GOA2: M; GOA3: M; GOA4: M }
[REQ_5.5.7#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS]| shall permit a change in travel direction only when the train is detected at standstill.
Option Processing Inttirna!Mputs Internal outputs External inputs External gutputs
OBS X
NOTE [The standstill information is provided by REQ_5.1.5.1#3 "zero speed status".
OBS
X
[REQ_5.5.7#2]

{ GOA1: M; GOA2: M; GOA3: n/a; GOA4: n/a }

In GOA1 and GOA2, upon detection of change of active cabin by the driver, UGTMS shall

determine the requested travel direction.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

TR I
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I
OBS
X
[REQ_5.5.7#3]
{ GOA1: n/a; GOA2: n/a; GOA3: M; GOA4: M }
In GOAB and GOA4, UGTMS shall change the travel direction automatically if a turpback is
required.
Option Processing Internal inputs Internal outputs Exteyl@n;uts External ¢utputs
OBS X
OBS
FCN 5.5.8 — Couple and split a train
{ GOA1: O; GOA2: O; GOA3: O; GOM: O }
[REQ_5(.5.8#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Several|coupledtrain units shall be managed by UGTMS as a single train.
Option (Bgl\essing Internal inputs Internal outputs External inputs External ¢utputs
A OBS X1 TR 11
B OBS X2

This requirement can be implemented in two ways (the options defined for the allocation of this requirement are
not design options decided for UGTMS, but result from the design of the external environment and how it is

connected to UGTMS):

Option A: coupling status is provided by the Train (but not its HMI).

NOTE 1

The processing is done by OBS with input from the Train (but not its HMI).

Option B: coupling status is elaborated by OBS on its own.

NOTE 2 The processing is done by OBS.
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. Option A . Option B .

OBS |.

[REQ_5.5.8#2]

f ox2
I .
OBS |
X1 ;

{ GOA1: O; GOA20O;7GOA3: O; GO/

\4: M )

UGTMS] shall determine automatically the length of a train consisting of predefined ynits. (M
for GOA4 reporting train, O for other cases)
NV
Option Processing Internal inputs Internal outp\uQ External inputs External gutputs
A OBS X1 TR I1
B OBS X2
This requirement can be implemented in two ways (the options defined for the allocation of this requirement are
not design options decided for UGTMS, but result>from the design of the external environment and fow it is
connected to UGTMS):
Option A: information about train length is provided by the Train (but not its HMI).
NOTE 1| The processing is done by ©OBS with input from the Train (but not its HMI).
Option B: information about train length is elaborated by OBS (e.g. onboard configuration data).
NOTE 2| The processing is.done by OBS.

- Option A | Option B .

—~ 1 0BS |

TR ' X2 ;
1.

OBS |
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FCN 5.5.8.1 — Couple trains automatically

{ GOA1: n/a; GOA2: n/a; GOA3: O; GOA4: O }
[REQ_5.5.8.1#1]
{ GOA1: n/a; GOA2: n/a; GOA3: M; GOA4: M }

UGTMS shall perform automatic coupling of train consists at designated coupling areas such
as sidings, depot, stabling areas and along platforms.

Option Processing Internal inputs Internal outputs External inputs Extern&outputs

OBS X

NOTE Automatic coupling is defined by the mission, known by OBS thanks to REQ_6.2.1#2;

OBS

[REQ_5.5.8.1#2]
{ GOAld:yn/a; GOA2: n/a; GOA3: M; GOA4: M }

Before actual coupling, UGTMS shall continuously supervise the train speed, to ensuife that it
is below the maximum allowable coupling speed, up to the coupling event.

Option Processing Internal inputid\\lnternal outputs External inputs External ¢utputs

OBS X

NOTE [Speed value is provided by REQ" 5.1.5#1.

OBS
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[REQ_5.5.8.1#3]

{ GOA1: n/a; GOA2: n/a; GOA3: M; GOA4: M }

UGTMS shall perform automatic coupling of compatible trains by command provided via the

interface with the operations control HMI and/or according to the time schedule in GOA3 and
GOA4.

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X 0oCSs |

The requirement is understood as UGTMS s not in charge of checking compatibility of trains to be coupled when
the command is issued from the OHMI.

NOTE [The requirement is processed by OBS when triggered by:

— an ipput from OCS, coming from an input from OHMI provided either by REQ_6.5.1#2 or. REQ_6.5.1#3. In
that|case UGTMS is not in charge of checking the compatibility of trains to be coupled;

— amjssion known by OBS thanks to REQ_6.2.1#2.

[REQ_Y.5.8.1#4]

{ GOA1: n/a; GOA2: n/a; GOA3: M; GOA4: M }

During ¢oupling, UGTMS, shall maintain one train stationary.

Option Proceiﬁs Internal inputs Internal outputs External inputs External ¢utputs

OBS_“X TR O

NOTE [The output to the Train (but not its HMI) has actually two significations.

From the point of view of the train which has o keep stationary, It is the request for holding train brakes.

From the point of view of the moving train, it is the request for moving this train, as covered by REQ_5.1.4.2#2,
to the stationary one.
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FCN 5.5.8.2 — Split trains

{ GOA1: n/a; GOA2: n/a; GOA3: /O; GOp4: O }

[REQ_Y.5.8.2#1]

{ GOA1: n/a; GOA2: n/ay’GOA3: M; GOA4: M }

UGTMS] shall perform the automatic splitting of train consists at designated couplinlg areas
such as|sidings, depot, stabling areas and along platforms,

Option Processing Internal inputs Internal outpu@\) External inputs External gutputs

OBS X

NOTE [Automatic splitting is defined by the mission, knowi’by OBS thanks to REQ_6.2.1#2.

OBS

[REQ_5.5.8.2#2]

{ GOA1: n/a; GOA2: n/a; GOA3: M; GOA4: M }

UGTMS| shall perform automatic splitting by command provided via the interface with the
operatigns control HMI and/or according to the time schedule in GOA3 and GOA4.

Option «focessing Internal inputs Internal outputs External inputs External ¢utputs

OBS X OCS |

NOTE The requirement is processed by OBS when triggered by:
— an input from OCS, coming from an input from OHMI provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

— amission known by OBS thanks to REQ_6.2.1#2.
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[REQ_5.5.8.2#3]

{ GOA1: n/a; GOA2: n/a; GOA3: M; GOA4: M }
Prior to splitting, UGTMS shall maintain the train consist stationary.

Option Processing Internal inputs Internal outputs Externel iQDIKs External ¢utputs
OBS X TRO
OBS
b4
O

[REQ_5.5.8.2#4]

{ GOA1: n/a; GOA2: n/a; GOA3: M; GOA4: M }
During gplitting, UGTMS shall maintain one train stationary.

Option

A
Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

TR O

NOTE The output to the Train (but not its HMI) has actually two significations. From the point of view of the
train which has to keep stationary, it is the request for holding train brakes. From the point of view of the moving
train, it is the request for moving this train from the stationary one.
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[REQ_5.5.8.2#5]

{ GOA1: n/a; GOA2: n/a; GOA3: M; GOA4: M }

UGTMS] shall reconfigure each part of the split train consist so that they’can be gperated
indepen/dently.

Option Processing Internal inputs Internal outputs Exteyl@n;uts External ¢utputs
WS X2 OBS 1213 WS 01 0CS 01
OBS X1
OCS X3

NOTE 1| Each OBS of the split parts reconfigure itself, and sends to WS and OCS its data.
NOTE 2| WS manages the two new trains.

NOTE 3| OCS manages the two new trains.

OBS
X1
I2 01\ I3, 01
WS OCs

X2 3
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IEC 62290-3:2019 © IEC 2019

FCN 5.5.9.1 — Supervise UGTMS onboard equipment status prior to entering service

[REQ_5

When L
various
is capal

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

.5.9.1#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

self-test procedures to determine whether the equipment (including redundantt if any)

le of operating safely and is fit for service.

xecute

Option

'
‘bxternal q
-l

Processing Internal inputs Internal outputs External inputs

putputs

OBS X1
SPTS X2

NOTE 1

NOTE 2

The SP]
SPTS h4

The UGTMS onboard subsystems which have to perform self-tests are’the OBSs.
The UGTMS onboard subsystems which have to perform self-tests aré the onboard part of the

S has to process only if it includes active elements. If it is_designed through passive elemd
s no processing to do.

SPTS.

nts, the

[REQ_5.5.9.1#2]

SPTS

7

-«

OBS
X1

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
The UGTMS onboard equipment shall perform self-tests to ensure the safety of UGTMS
functionis.
\‘
Option Proce;@g Internal inputs Internal outputs External inputs External ¢utputs
OBS_X1
SPIS X2
NOTE 1'“-—TFheHcHMS-onboard-subsystems-which-hevetoperformseli-testsearethe-OBSs-

NOTE 2 The UGTMS onboard subsystems which have to perform self-tests are the onboard part of the SPTS.

The SPTS has to process only if it includes active elements. If it is designed through passive elements, the
SPTS has no processing to do.

SPTS

7

-«

OBS
X1
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{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }

The UGTMS onboard equipment shall perform self-tests to ensure the safe activation of

external equipment necessary for safety.

(O for GOA1 and 2)

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X TR I TR O
OBS
X
Ol1
[REQ_5.5.9.1#4]
{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }
All selfstests shall start and run automatically, without requiring any action by staff (O for
GOA1 and 2)
&
Option Processing Intern{%kuts Internal outputs External inputs External ¢utputs
OBS X1
SPTS X2
NOTE 1| The UGTMS onboard subsystems which have to perform self-tests are the OBSs.
NOTE 2| The UGTMS onboard subsystems which have to perform self-tests are the onboard part of the [SPTS.
The SPTS has“to*process only if it includes active elements. If it is designed through passive elemgnts, the
SPTS hgs no\processing to do.

OBS
X1

SPTS

7



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

[REQ_5.5.9.1#5]

-172 —

IEC 62290-3:2019 © IEC 2019

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The result of the self-tests (including any fault detected) shall be provided to the interface

with:

— the external train HMI,
— the operations control HMI (O for GOA1 to GOA3).

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

Py

oo
Ubo N

To
I

Lo \>

NOTE

The output to THMI is provided by REQ_6.5.2#1 and the output to OHMI is provided “dither by
REQ_6.5.1#2 or REQ_6.5.1#3.

FCN 5.4

.9.2 — Supervise UGTMS onboard equipment status during operation

[REQ_5

.5.9(2#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The safe status of UGTMS shall be checked.

External outputs

Option Processing Internal inputs Internal outputs External inputs
OBS X1
SPTS X2

NOTE 1 The UGTMS onboard subsystems which have to perform self-tests are the OBSs.

NOTE 2 The UGTMS onboard subsystems which have to perform self-tests are the onboard part of the SPTS.

The SPTS has to process only if it includes active elements. If it is designed through passive elements, the
SPTS has no processing to do.
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OBS SPTS
X1 X2

[REQ_5.5.9.2#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

These self-tests shall not compromise the ability of train movement, the grade of automation
provided and the performance.

Option Processing Internal inputs Internal outputs External inputs Externeh()utputs
OBS X1
SPTS X2

NOTE 1| The UGTMS onboard subsystems which have to perform self-tests are the OBSs}
NOTE 2| The UGTMS onboard subsystems which have to perform self-tests are the.onboard part of the |SPTS.

The SPTS has to process only if it includes active elements. If it is designed through passive elemégnts, the
SPTS has no processing to do.

OBS SPTS
X1 X2

[REQ_5.5.9.2#3]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The resllt of failed tests shall be\provided to the interface with the external train HMI.

Option Processing Ir@oa’l inputs Internal outputs External inputs External gutputs

OBS X SPTS |

NOTE [The output to THMI is provided by REQ_6.5.2#1.

SPTS
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{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }

The result of failed tests shall be provided to the interface with the operations control HMI in
order to be displayed and recorded. (M for GOA3 and 4 and O for GOA1 and 2)

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

SPTS |

OoCS O

NOTE The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.

FCN 5.4

.9.3 — Test emergency braking performance

[REQ_5

During

.5.9.3#1]

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

the’ ,emergency braking performance test, UGTMS shall stop the train uging the

emerge

allow the train to move if the emergency brake performance test has failed.

o 1 pu | ++ dlo ot ot lo, Les £ : F 4 4 LIOOTAAG h ” t
ICYy UIrantc arid TiuTrmiun riat Ito DTrannrty polTiuliiialive 1o oatiolaliUuly. U O TIVIO S a no

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

TR O
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[REQ_5.5.9.3#2]
{ GOA1: O; GOA2: 0O; GOA3: 'Q;GOM: O }
The emprgency braking performance test shall be carried out in accordance with opgrational
conditiops. (O)
Option Processing Internal inputs Internal outputs Exteyl@n;uts External ¢utputs

NOTE

This requirement will be allocated after it is discussed during nextTEC 62290-2 maintenance.

[REQ_5.5.9.3#3]

The res

{{ GOA1: M; GOA2: M; GOA3: n/a; GOA4:

the extdrnal train HMI (Mandatory for\GOA1 and 2).

n/a }

ult of the emergency braking performance test shall be provided to the interface with

* Y
Option Processing Interna ts Internal outputs External inputs External ¢utputs
OBS X
NOTE [The output to THMI is~provided by REQ_6.5.2#1.

OBS
X

[REQ_5.5.9.3#4]

{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }

The result of the emergency braking performance test shall be reported to the interface with
the operations control HMI (Mandatory for GOA3 and 4) or to the local facilities (O).

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

OoCsS O

NOTE The 'local facilities' are considered part of OHMI. The output to OHMI is provided either by REQ_6.5.1#2
or REQ_6.5.1#3.
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OBS
X

O

IEC 62290-3:2019 © IEC 2019

[REQ_Y.5.9.3#5]

{ GOA1: O; GOA2: 0O; GOA3: 'Q;GOM: O }

UGTMS| shall perform a static test by activating emergency braking while’ at standptill. On
receiving the status of the emergency brake from the rolling stock, UGTMS shall not gllow the
train to move if the test is not successful. (O)

Option Processing

Internal inputs

Internal outputs

E)‘(t&l inputs

External ¢utputs

OBS X

TR O

FCN 5.5.9.4 — React to detected train equipment failure

OBS
X

{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }

[REQ_5.5.9.4%T]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Reported train equipment failures shall inhibit further train movement in next station or at the
destination of journey in accordance to the significance of the failure.

Option Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

THMI | TR 1 OBVC
| OBCS | OBPI |
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OBS
X

[REQ_5

When t

5.9.4#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

ne fault is eliminated, normal operation shall resume automatically or by action of

authorized staff (depending on the impact of the failure).
Option Processing Internal inputs Internal outputs Exteyn@nputs External ¢utputs
OBS X ocs | THMI'KNTR | OBVC
| QBES | OBPI |
NOTE [The acting authorized staff can be an OCC staff or the driveronthe train attendant.

The inpy

The inpy

t from THMI is provided by REQ_6.5.2#1

t from OHMI is provided either by REQ_6.5.1#2 or REQ\.6.5.1#3.

[REQ_S5

.5.9.4#3]

-

OBS
X

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

After acknowledgement of a failure, UGTMS shall permit the resumption of operation of the
affected train by command issued from the interface with the operations control HMI.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

OCSs |

NOTE The input from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

- 178 — IEC 62290-3:2019 © IEC 2019

FCN 5.5.10 — Manage traction power supply on train

{ GOA1: O; GOA2: 0O; GOA3: 'O;GOM: O }
[REQ_5.5.10#1]
{ GOA1: M; GOA2;-M;GOA3: M; GOA4: M }

UGTMS] shall determine all information related to power supply~infrastructure (e.g. Iowering,
selecting and raising of the current collector, non-powered setctions).

Option Processing Internal inputs Internal outpu@\) External inputs External gutputs
OBS X ocs | TR I

NOTE [The status of power sections is provided by REQ (6;4.1#1, which is allocated optionally either o WS or
OCS, bdt in any case the status of power sections is available at OCS level.

The status of the current collector is provided by Train (but not its HMI).

OBS
X

[REQ_5.5.10#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall provide command outputs for lowering and raising current collector(s) to rolling
stock.

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X TR O
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OBS
X

[REQ_5.5.10#3]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS| shall inhibit traction command to rolling stock while the train_is,-running in a non-
powered section or during the transition between power supply sections.
Option Processing Internal inputs Internal outputs Extey‘lﬁ)nputs External ¢utputs
OBS X TRO

OBS

[REQ_5.5.10#4]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS| shall command to switch from one power supply system to another (e.g. AG/DC) at

predetermined positions.

External outputs

TR O

Option Processing Internal inputs Internal outputs External inputs

OBS X
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— Ensure detection and management of emergency situations

FCN 5.6.1 — React to detected fire/smoke

Mandat

[REQ_5.6.1#1]

In case

next evacuation point if any. (O).

ory: all GOAs if onboard fire/smoke detection device is.used by UGTMS

{ GOA1:O;*GOA2: O; GOA3: 0O; GO

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

\d: O }

of fire/smoke detection, UGTMS shall hold.the train concerned at the next station, or

Option

- - Y
Processing Internal inputs In@nal outputs

External inputs

External gutputs

OBS X

TR

TR O

NOTE

— inpdt | from external onboard fire/smoké detection devices.

— outg

(sta

ut O to immobilize the train at the next station or evacuation point if any. The checking of
ion or evacuation point if any) and zero speed status is done by the OBS.

location
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[REQ_5.6.1#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Once the train has reached standstill at this location, UGTMS shall authorize the opening of
the doors on the correct side, and shall command the opening if the opening command is
managed by UGTMS. Restart of the train shall be inhibited.

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X

NOTE The train is immobilized as covered in REQ_5.6.1#1

The doof opening authorization is provided by REQ_5.4.1.1#3.

The doof opening command is provided by REQ_5.4.1.2#1.

OBS

[REQ_5.6.1#3]

{ GOA®: M; GOA2: M; GOA3: M; GOA4: M }

The UGTMS fire and smoke detection status ‘shall be maintained until it is released by
operatigns staff through a safety related command.

N
Option Processing Internal inputs AInternal outputs External inputs External gutputs

OBS X OCS | TR I TR O

NOTE
— relepse command OCS | from OHMI provided by REQ_6.5.1#3 (safety-related command);
— inpyt | from external onboard fire/smoke detection devices, to check the status given by the fire/smoke

detgctor;

— outgut O to Train (but-not its HMI) to release the immobilization accordingly with the fire/smoke |detector
statps.
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OBS
X

[ *

[REQ_5.6.1#4]
{ GOA1: M; GAQA2: M; GOA3: M; GOA4: M }

In casg of fire/smoke detection, UGTMS shall provide the information (e.g. stajus and
localisation) to the interface with the operations centrol HMI in order to be displayed and
recorded.
Option Processing Internal inputs Inte\ﬁ&outputs External inputs External gutputs
OBS X 0ES O TR
ts HMI).

NOTE | is the information of external onboard.fire/smoke detection devices given by the Train (but not
The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.
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[REQ_5.6.1#5]

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall provide the information about the fire or smoke detection to the interface with
the external train HMI in order to be displayed and recorded. (O)

Option Processing Internal inputs Internal outputs

External inputs

External outputs

OBS X

TR I

NOTE Input | from external onboard fire/smoke detection devices.

The output to THMI is provided by REQ_6.5.2#1.

FCN 5.6.2 — React to detected derailment

Mandatpry: all GOAs if onboard derailment detection device is used by UGTMS

[REQ_5.6.2#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS] shall trigger (and maintain emergency brake in case of derailment detected by

external detector, unless it is done by rolling stock.

A
Option Procef@'g Internal inputs Internal outputs

External inputs

External ¢utputs

OBS—X

TR I

TR O

NOTE |nput I'from external onboard derailment detection device.

Output O for EB command.
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OBS
X

IEC 62290-3:2019 © IEC 2019

[REQ_5.6.2#2]
{ GOA1: O; GOA2: 0O; GOA3: 'Q;GOM: O }

UGTMS| shall establish the corresponding zone of protection on the _possibly endangered

tracks. (O)

Option Processing Internal inputs Internal outputs Exteyl@n;uts External ¢utputs

ws X OBS |
NOTE PBS |, see REQ_5.6.2#1. The OBS has to inform thé, WS for establishing the ZQP (see
REQ_5.1.4.4#1).

[REQ_5.6.2#3]

WS
X

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS

statprovide—systenmm—operatiomat—deraitment—status,—nctuding—the—specitic train
identification and specific detector as emergency message to the interface with the operations
control HMI.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

OoCsS O

TR I

The input from/output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3

NOTE Input | from external onboard derailment detection device, and O information sent to the OCS.
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[REQ_5.6.2#4]
{ GOA1: M; GAQA2: M; GOA3: M; GOA4: M }

The UGITMS derailment detection status shall be maintained until it is released by opgrations
staff thrpugh a safety related command.

A
Option Processing Internal inputs Interr\lta\@utputs External inputs External gutputs

OBS X OoCs | TR TR O

NOTE 1| OCS | is the release command.
The inpyt from/output to OHMI is provided by, REQ_6.5.1#3 (safety-related command).

NOTE 2| TR I from external onboard derailment detection devices, to check the status given by the ddrailment
detector

TR O to|release EB accordingly with the derailment detector status.

OBS
X
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FCN 5.6.3 — React to detected or suspected broken rail

FCN 5.6.3.1 — React to detected broken rail

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Mandatory: all GOAs if broken rail detection device is used by UGTMS

[REQ_5.6.3.1#1]

{GOA1: M; GOA2: M; GOA3: M; GOA4: M }

When a|broken rail is reported by an external detection device, UGTMS shall establish a zone
of protegtion.

Option Processing Internal inputs Internal outputs External inpu’t\O‘&> External ¢utputs

WS X TSE |

NOTE [TSE | from external broken rail detection device.

WS
X

See REQ_5.1.4.4#1 for establishing the ZOP.

[REQ_%.6.3.1#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS| shall provide the information about the detected broken rail to the interface with the
operatigns_control HMI in order to be displayed and recorded.

Option Processing Internal inputs Internal outputs External inputs External outputs

WS X OCs O TSE |

NOTE TSE | from external broken rail detection device.

The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.
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WS

X
O

FCN 5.6.3.2 — React to suspected broken rail

Option
by UG

{ GOA1: O; GOA2: O; GOA3: O; GO

I: all GOAs when no broken rail detectors are‘/used, but track circuits a
S for train detection

[REQ_5.6.3.2#1]

\4: O }

re used

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

When 4 broken rail is suspected on\a section of track, UGTMS shall establish a zone of
protectipn associated with the track section.
Option Processing Intirnql\'ljnputs Internal outputs External inputs External gutputs
WS X
NOTE REQ_5.6.3.2#2 as.pfe-requisite.
See REQ_5.1.4.4#1farestablishing the ZOP.

S
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[REQ_5.6.3.2#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall suspect a broken rail on a given section of track if an inconsistency occurs
between the train location determined by reporting trains and train location determined by
track circuits.

Option Processing Internal inputs Internal outputs External inputs External outputs
ws X OBS | TSE |

NOTE

— OB$ | as per REQ_5.1.2.1.4#1 for location of reporting train;

— TSH | from the external train detection device (track circuits only);

— the |nput from EIXL is provided by REQ_5.1.6#1.

WS
X

[REQ_Y.6.3.2#3]

{ GOA1: M; GOA2: M; GOA3: M; GO/

\4: M )

with the

UGTMS| shall provide the information about the suspected broken rail to the interface
operatigns control HMI in order to be displayed and recorded.
Nt
Option Processing‘ C)Internal inputs Internal outputs External inputs External gutputs

WS X OCs O

NOTE REQ_5.6.3.2#2 as pre-requisite.

The output,te_be displayed and recorded to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1
REQ_6.5.4#4«

¥3 , and

WS
X

O
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FCN 5.6.4 — Manage passenger requests

FCN 5.6.4.1 — Monitor passenger emergency calls

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Mandatory: all GOAs if UGTMS is interfaced with an external passenger emergency
calls system

[REQ_5.6.4.1#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS] shall provide the information about passenger emergency call (including the [specific
train identification and locality of the device inside the train as provided, by the pxternal
system)|to the interface with the operations control HMI.

Option Processing Internal inputs Internal outputs External |®lk; External gutputs

OBS X OoCs O OBVC
NOTE |nput | from an external onboard passenger emergency call.

The outy

ut to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#83.

OBS
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FCN 5.6.4.2 — React to passenger alarm device activation

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Mandatory: all GOAs if UGTMS is interfaced with an external onboard passenger alarm

device
[REQ_5.6.4.2#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
In case|of an activation of an onboard passenger alarm device in a running train; UGTMS
shall command the stopping of the train in the next safe place (e.g. next station).
- - - . 4
Option Processing Internal inputs Internal outputs External inputs fbxternal outputs
OBS X TR I TR O
NOTE |nput | from an external onboard passenger alarm device activation.
The nex} safe place is determined by the train reporting location covered by REQ_5.1.2.1.4#1.
The output O to train (but not its HMI) for stopping the train.

[REQ_5.6.4.2#2]

When a
onboard

OBS
X

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

traif is immobilized in designated safe area by UGTMS following the activatipn of an
passenger alarm device, UGTMS shall maintain the immobilization until it is released

by operatioms—staffthroughasafety retatedcommmand:

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

0oCS |

TR O

NOTE REQ_5.6.4.2#1 as pre-requisite.

The input from the OHMI is provided by REQ_6.5.1#3.

Output O to maintain train immobilization until receiving the release command by input | from OCS and then to
release the train immobilization.
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[REQ_5.6.4.2#3]

{ GOA1: M; GAQA2: M; GOA3: M; GOA4: M }

In case|of an activation of an onboard passenger alarm device, UGTMS shall proyide the
necessgry information (status, train identification andiocality inside train) to the interface with
the operations control HMI, in order to be displayed and recorded.

Option Processing Internal inputs Inte\ﬁ&outputs External inputs External gutputs

OBS X oes O

NOTE [The information from an external onboard passenger alarm device activation is already avdjilable in
OBS, as|described in REQ_5.6.4.2#1.

The output to be displayed and recorded to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3, and
REQ_6.5.1#4.

OBS
X

O
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[REQ_5.6.4.2#4]

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

In case of an activation of an onboard passenger alarm device, UGTMS shall provide the
necessary information (status and locality inside train) to the interface with the external train
HMI in order to be displayed and recorded. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X

ilable in

The output to be displayed and recorded to THMI is provided by REQ_6.5.2#1.

OBS
X

[REQ_5.6.4.2#5]

{ GOATY O; GOA2: 0O; GOA3: O; GOAM4: O }

UGTMSY| shall stop the train immediately if a passenger alarm device is actuated gfter the
departufe of the train in a defined area (e.g.\the train is expected to stop partially in the
station ¢r in the vicinity of the station). (O)

\S
Option Processing Internal inputs \\Internal outputs External inputs External gutputs

OBS X TR O

NOTE [The information from an external onboard passenger alarm device activation is already avadilable in
OBS, as|described in REQ_5.6.4.2#1:

Knowind if the train is in defined area is determined by train reporting location covered by REQ_5.1.2.1.4#1.

The output O to train (but nof its HMI) is for stopping immediately the train.
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FCN 5.6.4.3 — React to emergency release of train doors

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Mandatory: all GOAs if UGTMS is interfaced with an external train doors emergency
release device

[REQ_5.6.4.3#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

When gn emergency release request of train doors is received and the train is)\|moving,
UGTMS] shall allow the train to continue its ride to the next safe place (e.g.next|station)
where UGTMS shall stop and immobilise the train.

—4

Option Processing Internal inputs Internal outputs External input§\Q>' External ¢utputs

OBS X TR I TR O

NOTE |nput | from emergency release request of train doors.
The nex| safe place is determined by the train reporting location covered by REQ_5.1.2.1.4#1.

The output O to train (but not its HMI) for stopping the train.

OBS
2

[REQ_5.6.4.3#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

When a|tfain is immobilized in designated safe area by UGTMS following the activatipn of an
onboardduoremergency tetease device, UGTMSshattmaimtaimthemmuobitizatiomruntil it is
released through a safety related command provided via the interface with the operations
control HMI.

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X OoCs | TR O

NOTE REQ_5.6.4.3#1 as pre-requisite for train immobilization.

TR O to maintain train immobilization until receiving the release command by input OCS | (the information from
emergency release request of train doors is already available in OBS, as described in REQ_5.6.4.3#1.), and
then to release the train immobilization.

The input from the OHMI is provided by REQ_6.5.1#3.
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[REQ_5.6.4.3#3]

{ GOA1: M; GAQA2: M; GOA3: M; GOA4: M }

UGTMSY| shall provide emergency release request of train doors to the interface yith the
operatigns control HMI, in order to be displayed and fecorded.

)
Option Processing Internal inputs Interthuts External inputs External gutputs

OBS X OCS, O

NOTE ([The information from emergency release“request of train doors is already available in QBS, as
describgd in REQ_5.6.4.3#1.

The output to be displayed and recordedl.to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3, and
REQ_6.5.1#4.



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

IEC 62290-3:2019 © IEC 2019

[REQ_5.6.4.3#4]
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

When an emergency release request of train doors is received and the train is at standstill,
UGTMS shall allow the emergency release of the door under conditions defined by the

transport authority. (O)

Option

Processing Internal inputs

Internal outputs

External inputs

External outputs

OBS X

TR O

NOTE The information from emergency release request of train doors is already available in OBS, as

describgd in REQ_5.6.4.3#1.

Standsti|l train determination is covered by REQ_5.1.5.1#3 (zero speed).

The TR D to train (but not its HMI) to allow emergency release of the door.

[REQ_S

Once th
emerge

.6.4.3#5]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

e door has beensopened, UGTMS shall prevent the train from restarting dntil the
ncy release request of train doors is reset.

Option

Process}s}é\ " Internal inputs

Internal outputs

External inputs

External ¢utputs

OBS X

TR I

NOTE

REQ(5:6.4.3#4 is a pre-requisite.

The pro

- doo

essing is done by OBS with inputs coming from Train (but not its HMI):

rs status to detect open doors,

— reset of emergency release request.
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FCN 5.6.5 — React to loss of train integrity

[REQ_5.6.5#1]

When the information about a loss of train integrity is provided to UGTMS, UGTNM
establish a zone of protection if no external train detection device is provided.

{ GOA1: M; GOA2: M; GOA3: M; GO/

{ GOA1: M; GOA2;-M;GOA3: M; GO/

\4: M )

\4: M}

IS shall

Option Processing

Internal inputs

Internal outpu@\) External inputs

External ¢

putputs

WS X2
OBS X1

OBS 12

WS 01

TR

through REQ_5.1.4.4#1.

NOTE 1| The OBS is receiving the input |1 about train‘integrity from Train (but not its HMI). And wher
informed about a loss of train integrity, OBS sends information O1 about loss of train integrity to WS.

OBS is

NOTE 2 From the input 12, the WS is receiving the information from the OBS, and is establishind a ZOP

11

OBS

X1

I, 01

WS
X2
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[REQ_5.6.5#2]
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall provide the necessary information about loss of train integrity to the interface
with the operations control HMI to be displayed and recorded.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

OoCS O

NOTE The information from train integrity coming from Train (but not its HMI) is already available in OBS, as
described in REQ_5.6.5#1.

The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.

[REQ_5.6.5#3]

UGTMS

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

shall provide the necessary information about loss of train integrity to the ipterface
with the[external train HMI. (O)

Option

Processing

>
(@nal inputs

Internal outputs

External inputs

External ¢utputs

OBS X

The output torbendisplayed to THMI is provided by REQ_6.5.2#1.

NOTE [The information from train integrity coming from Train (but not its HMI) is already available in |OBS, as
describgd in REQ/5.6.5#1.

OBS
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[REQ_5.6.5#4]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall request the cut off the traction power of the concerned area. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
A OCSs X1 TPCS 01
B WS X2 TPCS 02

This requirement can be implemented in two ways, depending on how TPCS is connected to UGTMS (the choice
of option-has-te-be-the-same-astheore-madeforREQ 532 2#5):

Option A: when TPCS is interfaced to OCS
NOTE 1| The processing is done by the OCS. REQ_5.6.5#2 is a pre-requisite to get relevant informatior].
The output O1 requests the cut off of the traction power of the concerned area.
Option B: when TPCS is interfaced to WS

NOTE 2| The processing is done by the WS. REQ_5.6.5#1 is a pre-requisite.

The output O2 requests the cut off of the traction power of the concerned area:

Option A : Option B
ocs |t | ws |
X1 K X2 :

o1 . 0r .
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FCN 5.6.6 — Supervise closed and locked status of train doors

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
[REQ_5.6.6#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In case the door closed and locked status is lost and the train is stopped between stations,
UGTMS shall command immobilization of the train.

Option Processing Internal inputs Internal outputs External inputs Extern&outputs

OBS X TR I TR O

NOTE |nput | from the train doors status.

Train Igcation is covered by REQ_5.1.2.1.4#1 (reporting train location) and (stopping detedtion by
REQ_5.1.5.1#3 for knowing if the train is stopped between stations.

The output O to train (but not its HMI) to immobilize the train.

[REQ_5.6.6#2]
{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

In case [the door closed status is lost and the train is stopped between stations, UGTMS shall
establish a zonge_of protection. (O)

Option \@i’e&essing Internal inputs Internal outputs External inputs External ¢utputs

\ALS aRa 1
WO N\ UDbo T

NOTE REQ_5.6.6#1 as pre-requisite.

The WS is processing the input | provided by the OBS and establishes a ZOP by REQ_5.1.4.4#1 (ZOP).
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WS
X

[REQ_5.6.6#3]
{ GOA1: O; GOA2: 0O; GOA3: 'O;GOM: O }

In case [the door closed status is lost and the train is stopped between stations, UGTMS shall
request|the cut off of the traction power of the concerned area. (O)

Option Processing Internal inputs Internal outputs Exteyn@nputs External ¢utputs
A OCSs X1 TPCS 01
B WS X2 TPCS 02

This requirement can be implemented in two ways (the choice of option has to be the same as the one made for
REQ_5.8.2.2#5):

Option A: when TPCS is interfaced to OCS
NOTE 1| The processing is done by the OCS. REQ_5.6.6#5 is a pre-requisite to get relevant informatior).
The output O1 requests the cut off of the traction.power of the concerned area.
Option B: when TPCS is interfaced to WS

NOTE 2| The processing is done by the WS” REQ_5.6.6#2 is a pre-requisite.

The output O2 requests the cut off of\the traction power of the concerned area.

Option A Option B
ocs | v | ws |
A0 T IS . ¢ S

o1 . 02
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[REQ_5.6.6#4]
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

In case the door closed status is lost and the train is running, UGTMS shall allow the train to
proceed to the next station where it shall be stopped and immobilized. (O)

Option Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

TR O

NOTE The information from the train doors status is already available in OBS, as described in REQ_5.6.6#1.

Train logation is covered by REQ_5.1.2.1.4#1 (reporting train location) and running detection by REQ_5.[1.5.1#3.

The output TR O to Train (but not its HMI) to stop and to immobilize the train.

[REQ_5.6.6#5]

{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }

UGTMS| shall provide the necessary information about loss of door supervision| to the
interfac¢ with the operations control HMI in order to be displayed and recorded. (O fdr GOA1

and 2)

Option Processing

.

Internal inputs

Internal outputs

External inputs

External ¢utputs

OBS X

OCs O

The outputito OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.

NOTE [The information from the train doors status is already available in OBS, as described in REQ_5.6.6#1.

OBS
X
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall provide the necessary information about loss of door supervision to the

interface with the external train HMI. (O)

Option Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

NOTE The information from the train doors status is already available in OBS, as described in REQ_5.6.6#1.

The output to be displayed is provided to THMI by REQ_6.5.2#1.

[REQ_5.6.6#7]

OBS

{ GOA1: Mi¢«GOA2: M; GOA3: M; GOA4: M }

When ¢ train is immobilized by UGTMS following.the loss of closed and locked| status,
UGTMS] shall maintain the immobilization until it«s’released by a safety related command

provided via the interface with the operations control HMI.

Option Processing

Internal inputs

Ig@nal outputs

External inputs

External ¢utputs

OBS X

0oCS |

TR O

NOTE REQ_5.6.6#1 or REQ_5.6.6#4 as pre-requisite.

Output TR O to maintain train immobilization until receiving the release command by input | from OCS, and then

to releage the train immobilization.

The inpyt from the OHMI is provided by REQ_6.5.1#3.

OBS
X
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FCN 6 — Functions for Operation Management and Supervision

FCN 6.1 — Manage the daily timetable

FCN 6.1.1 — Import timetables

{ GOA1: O; GOA2: 0O; GOA3: O; GOA4: O }

[REQ_6.1.1#1]

{GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS] shall support import of timetables provided by operation planning system|outside
UGTMS)
Option Processing Internal inputs Internal outputs External inpu’t\O‘&y External ¢utputs
OCs X OPS |
1
OCs
X

[REQ_6.1.1#2]

UGTMS| shall display the selected imported timetable as a result of an operational cq

provided via thetinterface with the external central HMI.

{ GOA1: M; GOA2: M; GOA3: M; GOA

\4: M )

mmand

7
Option \%rocessing Internal inputs Internal outputs External inputs

External (

butputs

OCs X

NOTE The input from/ output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

OcCs
X
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{ GOA1: O; GOA2: O; GOA3: 0O; GOA4: O }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

It shall be possible to activate a selected timetable by operational command provided via the
interface with the external central HMI to become the operational timetable.

Option Processing Internal inputs Internal outputs External inputs Extern&outputs
OoCs X
NOTE [The input from/ output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

FCN 6.1

OcCs
X

.3 — Modify the operational timetable

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

[REQ_6.1.3#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS| shall modify the operational’timetable according to command provided |via the
interfacg with the external central-H#MI (e.g. extra trains for sporting events, movements of
engineefrs' trains).
Option Processing Ir@mél inputs Internal outputs External inputs External gutputs
ocs X
NOTE [The input from/ output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

OcCs
X

[REQ_6

1.3#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall provide the operational timetable to the interface with the external central HMI
to be displayed for modification.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

0CS X

NOTE The input from/ output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
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[REQ_6.1.3#3]
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OcCs
X

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

It shall be possible to modify the timetable with short term changes (for example, terminating
a train short of its normal destination) such that recourse to manual route setting is not

required.

Option

Processing Internal inputs

Internal outputs

External inputs

Exka@;?outputs

OCS X

NOTE [The input from/ output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#83:

FCN 6.4

— Manage the train service

FCN 6.4

.1 — Manage train missions

[REQ_6.2.1#1]

UGTMS
the inte

OcCs
X

{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

shall assign a mission to a train journey either by operational command provjded via
face with the operations control HMI or automatically from the operational timgtable.

Option

Process}s‘gé\. Internal inputs

Internal outputs

External inputs

External ¢utputs

oCcs X

- fron

NOTE [PCS(assigns a mission to a train journey:

input from OHMI provided either by REQ_6.5.1#2 or REQ_6.5.1#3,

— or automatically from the operational timetable provided by REQ_6.1.2#1.

OcCs
X



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

[REQ_6

2.1#2]

- 206 -

IEC 62290-3:2019 © IEC 2019

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall assign a mission to a specific train according to any scheduled train journey.

Option Processing Internal inputs Internal outputs External inputs External outputs
0CS X OBS O
OCs
X
O
[REQ_6.2.1#3]
{{GOA1: M; GOA2: M; GOA3: M; GOA4: M }
A new mission shall be taken into accourt as soon as possible (it replaces the previous
mission|in progress) if the new mission.is‘compatible with the current one.
Option Processing Internal i\n\@ Internal outputs External inputs External ¢utputs
OBS X 0oCs |
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[REQ_6.2.1#4]
{ GOA1: n/a; GOA2: n/a; GOA3: n/a; GOA4: O }

In case of GOA4, and when all missions assigned to the train are completed, the train shall
automatically go into the stand-by state (train stopped, and doors closed). (O)

Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X TR O

NOTE If another allocation is expected for this requirement (possibly to allocate it to the OCS), then it means
this optional requirement has not to be selected.

[REQ_6.2.1#5]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS] shall allow the marking of train_journeys for trains which have to be sent to sigdings or
workshap after finishing revenue service. (O)

\*4
Option Processing Interna(‘i})uts Internal outputs External inputs External gutputs
OoCsS X
OCs
X

[REQ_6.2.1#6]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

When UGTMS assigns a mission to a specific train, it shall choose a train with the highest
level of priority for service (e.g. based on maintenance criteria such as mileage of the train).
(0)

Option Processing Internal inputs Internal outputs External inputs External outputs

0OCS X

NOTE Input from REQ_6.10.1#1 (Assign rolling stock to operation needs) shall be taken into account for
assignment of trains.
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OcCs
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Once a mission is assigned to a train, UGTMS shall create a unique train identification
number associated to this specific mission.

Option Processing Internal inputs Internal outputs External inputs Exterpehoutputs
OCsS X
OCs
X
[REQ_6[.2.1#8]
{ GOA1T: M; GOA2: M; GOA3: M; GOA4: M }
When a[train is withdrawn from revenue service, UGTMS shall remove the train idenfification
number
Option Processing Internal inputioulnternal outputs External inputs External gutputs
OoCsS X
OCs
X
[REQ_6.2{1#9]

{ GOA1: O; GOA2: O; GOA3: n/a; GOA4: n/a }

UGTMS shall allow the driver to enter the train identification by command provided via the
interface with the external train HMI. (O)

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

0oCsS O

NOTE The input from THMI is provided by REQ_6.5.2#1.
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[REQ_6.2.1#10]
{ GOA1: O; GOA2: 0O; GOA3: 'Q;GOM: O }

UGTMS| shall allow to enter the train identification by command provided ¥ia’the interface with

the operational control HMI. (O)

Internal inputs Internal outputs Extey‘n@nputs External ¢utputs

Option Processing
OoCs X
The input from OHMI is provided either by REQ_6.5.1#2 or REQ_675.1#3.

NOTE

OCH

[REQ_6.2.1#11]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS] shall allow modification of all the parameters of the mission (e.g. timings, destination)
by command provided via the interface with the operational control HMI.
Option Processi):@.’ Internal inputs Internal outputs External inputs External gutputs
0OCS x
NOTE [The input from/ output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

OcCs
X
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[REQ_6.2.1#12]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

It shall be possible to create a mission only by defining the destination of the train journey.
(0)

Option Processing Internal outputs External inputs External outputs

0OCS X

Internal inputs

OBS |

NOTE OCS creates a mission from the destination of the train journey received:

fro

or flom an input from OHMI provided by REQ_6.5.1#2 and/or REQ_6.5.1#3.

OCS
X

[REQ_6.2.1#13]

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

It shall be possible to cancel a mission automatically when a new mission is assigned.

(O)

Option

Processing

)
Interqa&iﬁputs

Internal outputs

External inputs

External ¢

butputs

NOTE
REQ_6.

t has been decided” not to perform any allocation on this requirement, as it may conf
P.1#3 which is mandatory.

ict with

FCN 6.2.2 —-Set routes automatically

[REQ_6.2.2#1]

\4: M )

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

Where multiple routes to a given destination are possible, UGTMS shall determine the choice

of route from the mission, current train position, and/or importance of the train service.

(O)

Option Processing Internal inputs Internal outputs External inputs

External outputs

0CS X
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OcCs
X

[REQ_6.2.2#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Manual route setting shall always be possible.

Option Processing Internal inputs Internal outputs External inputs External outputs

oCs X WS O

NOTE WS O is an input for REQ_5.1.1.1.1#1.
The inpyt from OHMI is provided by REQ_6.5.1#2 and/or REQ_6.5.1#3.

The output to EIXL is provided by REQ_5.1.6#5.

OcCs
X

O

[REQ_6.2.2#3]

shall b

Whereé]automatic route-setting has delayed setting a route which appears to be ava
setting

or a partictlar train. (O)

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

lable, it

possible forthe operator to query the system to obtain details of the planngd route

Option )‘—‘@}éssing Internal inputs Internal outputs External inputs External (

butputs

NOTE The input from/ output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

OcCs
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall automatically trigger route setting sufficiently in advance of the arrival of the
train to the route origin to ensure that no delay to the train is incurred.

Option Processing Internal inputs Internal outputs External inputs External outputs
OoCs X WS O
NOTE The requirement is processed by OCS with output either to WS (REQ_5.1.1.1.1#1) or EIXL
(REQ_5.1.6#3).
OCs
X
O
[REQ_6.2.2#5]
{ GOA1: O; GOA2: O; GOA3: O; GOM: O }
UGTMS]| shall automatically trigger route’ release in case of conflicting route request. (Q)
Option Processing Interna(l'-l’1‘$l'1)ts Internal outputs External inputs External gutputs
OoCs X WS O
NOTE ([The requirement is” processed by OCS with output either to WS (REQ_5.1.1.1.1#1) pr EIXL
(REQ_5{1.6#3).

OcCs
X

O
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[REQ_S6.

2.2#6]

-213 -

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall be able to automatically trigger route setting using the information contained in

the train mission.
Option Processing Internal inputs Internal outputs External inputs External outputs
OoCs X WS O
NOTE The requirement is processed by OCS with output either to WS (REQ_5.1.1.1.1#1) or EIXL
(REQ_5.1.6#3).
The traif mission assignment from OCS is covered by REQ_6.2.1#2.
OCs
X
O
[REQ_6[.2.2#7]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
At the nequired point (e.g. departure from siding), UGTMS shall automatically triggger route
setting In advance before the scheduled departure of the train to ensure that no delay to the
train is incurred.
Option Processing ('}I-n‘lernal inputs Internal outputs External inputs External ¢utputs
OoCs X WS O
NOTE ([The requirement is processed by OCS with output either to WS (REQ_5.1.1.1.1#1) pr EIXL
(REQ_5{1.6#3),

OcCs
X

O
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Deadlocks (trains facing each other where one shall be backed up) shall be prevented.

Option Processing Internal inputs Internal outputs External inputs External outputs
OoCs X
OCs
X
[REQ_6].2.2#9]
{ GOA1: M; GOA2:M; GOA3: M; GOA4: M }
Alternatjon of platforms (turnback and en-route) shall be managed.
Option Processing Internal inputs Internal outP\uQ\, External inputs External gutputs
OCsS X
OCs
X
[REQ_6[.2.2#10]
{ GOA1: O; GOA2: O; GOA3: O; GOAM4: O }
Bi-directional useof tracks shall be managed. (O)
Option \Qb:r{:essing Internal inputs Internal outputs External inputs External ¢utputs

OcCs
X
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[REQ_6.2.

2#11]

- 215 -

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

The diversion of trains around a section of track not available for train running shall be

managed.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

0OCS X

FCN 6.4

.3 — Requlate trains

[REQ_6.2.3#1]

Regulat

OcCs
X

{ GOA1: O; GOA2Z; 0O; GOA3: O; GO

\4: O }

{ GOA1:"M; GOA2: M; GOA3: M; GOA4: M }

on shall be based on the current mission§’

Option

Processing

Internal inputs

}Bﬁ\nal outputs

External inputs

External gutputs

oCs X

NOTE

Train mission assignment from OCS is covered by REQ_6.2.1#2.

[REQ_6

2.3#2]

OcCs
X

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS regulation shall compensate for additional trains such that the perturbation to the

normal scheduled service is minimised.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

0OCS X

OcCs
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall propose regulation strategies complying with the operational timetable or a
given headway.

Option Processing Internal inputs Internal outputs External inputs External outputs
0OCSs X
OCs
X
[REQ_6.2.3#4]
{ GOA1: M; GOAZ: M; GOA3: M; GOA4: M }
UGTMS]| shall detect deviation from timetable or headway.
Option Processing Internal inputs Internal oe{%ts‘ External inputs External gutputs
ocs X
OCs
X
[REQ_6.2.3#5]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS| shallSprovide an alarm to the interface with the operations control HMI when the
advance/délay of the train exceeds a predefined value.
Option Processing Internal inputs Internal outputs External inputs External outputs
ocs X

NOTE The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

OcCs
X
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.2.3#6]

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

In case of detected deviation from timetable or headway, UGTMS shall calculate revised
timings of the missions for one or more trains, in order to minimise the effects of service
perturbations. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
OoCs X
OCs
X
FCN 6.2.4 — Ensure connecting services
{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }
[REQ_6.2.4#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS]| shall obtain the required informationifrom the service with which it is to be corjnected.
Option Processing Internal inputi \\I‘nternal outputs External inputs External ¢utputs
OoCs X
NOTE |[The interface with external s€rvices (possibly busses, tramways, etc.) is considered as site spedific.

OcCs
X
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[REQ_6.2.4#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In order to ensure that connecting services are upheld, UGTMS shall:

— modify the operating speed profile if necessary,
— adjust station dwell times if necessary,
— modify the timetable if necessary,

— it shall be possible to hold any train manually in a station to await a connection service as
h

resu tof o oA AraviAAA Via tha tntAarfana waith tha AanAaratiane ~anterAl V|
O CoOT oG pTrov I aC Vv io i cTtCraCC— Wit e Op oo ot O vt

Nt
Option Processing Internal inputs Internal outputs External inputs Ext{;\.@hat)outputs
OCS X1 X2 OBS 01
X3 X4

The diff¢grent ways to ensure that connecting services are upheld are covered by the OCS.
NOTE 1| To cover the 1st bullet, see REQ_5.2.1#1.

NOTE 4 To cover the 2nd bullet, this is an internal process done in /OGS (update of the mis
REQ_6.2.1#1).

NOTE 3| To cover the 3rd bullet, this is an internal process done in OCS.

NOTE 4| To cover the 4th bullet, this is done through REQ_5.2:3'2#1, or REQ_5.2.3.2#2 or REQ_5
(about Tfrain Hold).

sion, in

.2.3.2#6

OCs
X2 X3 XA

01

FCN 6.2.5 — Manage operational disturbances

{ GOA1: O; GOA2: 0O; GOA3: O; GO

\4: O }

[REQ_6.2.5#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Priority rules shall be established to manage junctions. When trains are running out of

course,

UGTMS shall resolve conflicts automatically using pre-defined junction prioritisation or submit

a choice of strategies to the interface with operations control HMI.

Option Processing Internal inputs Internal outputs External inputs External outputs

OoCs X

NOTE The input from/ output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.
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OcCs
X

[REQ_6.2.5#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

In case of delayed operation which cannot be corrected by train regulation strategies, UGTMS
shall propose corrective actions in order to return to regular operation.

Option Processing Internal inputs Internal outputs External inputs Externeh()utputs
OCsS X
OCs
X

[REQ_6.2.5#3]

{ GOA1T: M; GOA2: M; GOA3: M; GOA4: M }

In case| of track sections not available for train running (e.g. failed trains or failed track
elements), UGTMS shall propose correctiveractions in order:

— to continue operations (e.g. by using, a crossover),

— or tg maintain service in undisturbed parts of the line (e.g. turn back in defined sifings or
platform tracks, shuttle service.in different parts of the line).

N4
Option Processing Int“nql inputs Internal outputs External inputs External ¢utputs

0OCS X

NOTE |nputs for track seection status are given by REQ_6.3.2#9.

The inpyt from/outpdt'te'OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

T
P
b ]
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[REQ_6.2.5#4]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall provide the proposed corrective actions to the interface with the operations
control HMI to be displayed to request operational staff to modify timetable and/or missions or
track elements.

Option Processing Internal inputs Internal outputs External inputs External outputs
ocs X
NOTE |nputs for track section status are given by REQ 6.3 2#9

The inpy

t from/output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

OcCs
X

[REQ_6.2.5#5]
{ GOA1: Of{GOA2: O; GOA3: O; GOM4: O }

UGTMS| shall implement a corrective action based ©n a selection provided via the ipterface
with the| operations control HMI (e.g. modification of\timetable, revised route setting s{rategy).

(0)
Option Processing Internal inputs . B@nal outputs External inputs External gutputs
ocs X
NOTE [nputs for track section status are given by REQ_6.3.2#9.
The inpyt from/output to OHMI is proyvided either by REQ_6.5.1#2 or REQ_6.5.1#3.

OcCs
X

FCN 6.2.6 —-Dispatch trains

: 0}
[REQ_6.2.6#1]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall coordinate starting of trains in different stations of the line by modifying dwell
times in accordance to actual situation (e.g. delay, regulation) in a way that minimises the
instantaneous consumption of electrical power. (O)

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

0CS X

OBS O

NOTE The requirement is processed by OCS with output to OBS, if station dwell times are managed by OBS.
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OCS
X

O

{ GOA1: O; GOA2: 0O; GOA3: 'O; GO

[REQ_6(.2.6#2]
\d: O }

shall coordinate starting of trains in different stations of the linéby modifying dwell
ptimised

UGTMS
times in a way that energy of braking trains can be used for startingytrains in an o
way. (O

Internal outputs E)((t!&!‘lrinputs External ¢utputs

Internal inputs

Option Processing
OBS O

ocs X
NOTE [The requirement is processed by OCS with output to OBS, if station dwell times are managed by| OBS.
OLS
X
O
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FCN 6.3 — Supervise train operations

FCN 6.3.1 — Supervise train tracking

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
[REQ_6.3.1#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall report the position of all trains to the operations control HMI. This includes:

— the lpcation of reporting trains.
— the {rack sections occupied by non-reporting trains (if external train detection devjces are

used by UGTMS).
\
Option Processing Internal inputs Internal outputs External inpu‘@ External ¢utputs
OoCcs X WS 10BS |
NOTE
— Location of reporting trains are sent to OCS directly by OBS and WS (see REQ_5.1.2.1.4#1)
— Tragk sections occupied by non-reporting trains are reported to OCS by WS (see REQ_5.1.2.2#1), ¢r by the
EIXL (the corresponding input is provided by REQ_5.1.6#2)
—  Theloutput to OHMI is provided either by REQ_6.5.1#2 or REQ’6.5.1#3.

OCS
X

[REQ_6.3.1#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

For each train, UGTMS shall provide the fixed unique rolling stock related numbers (e.g. train
consist number, train set number, car number) to the interface with the operations control
HMI.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

OCs O

TR

The input from THMI is provided by REQ_6.5.2#1.

The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

NOTE Fixed unique rolling stock related number is transferred by the OBS from input from THMI or from Train
(but not its HMI) to the OCS.
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OBS

X
O

{ GOA1: M; GAQA2: M; GOA3: M; GOA4: M }

[REQ_6.3.1#3]

UGTMS] shall report the information on the advance/defay/of the train to the interface with the
operatigns control HMI.

A
Option Processing Internal inputs Interthuts External inputs External gutputs

oCs X

NOTE [The output to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

OcCs
X

REQ_6.3.1#4]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS| shall store information about deviation from scheduled operation for the time fequired
by the Ttransport authority in order f0 support operations (e.g. Investigation, analysis,

elaboration of report).

Option Processing Internal inputs Internal outputs External inputs External outputs

oCs X

OcCs
X
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FCN 6.3.2 — Supervise trains and wayside equipment

{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }
[REQ_6.3.2#1]
{ GOA1: M; GOA2: M; GOA3: O; GOA4: O }

UGTMS shall provide all status and failure information of UGTMS onboard equipment with
assigned level of priority to the interface with the external train HMI to be displayed and
recorded. (M for GOA1 and 2, O for GOA3 and 4)

Option Processing Internal inputs Internal outputs External inputs Exttg\lhspoutputs

OBS X DCS [SPTS |

NOTE
—  Stafus of Onboard element of SPTS and DCS as input,
—  The|output to THMI is provided by REQ_6.5.2#1.

OBS
X
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[REQ_6.3.2#2]
{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }

UGTMS shall provide all status and failure information of UGTMS onboard equipment with
assigned level of priority to the interface with the operations control HMI to be displayed and
recorded assigned to the specific train. (O for GOA1 and 2, M for GOA3 and 4)

Option Processing Internal inputs Internal outputs External inputs External outputs
A OBS X1 DCS 1 SPTS I1 OCs 01
B OCS X2 OBS 12 DCS 12
SPTS 12
C OBS X3 SPTS 13 OCS 03 04
DCS X4

This requirement can be implemented in three ways:
Option A:

NOTE 1| Status of Onboard elements of SPTS and of DCS as inputs 11, consglidated by X1 OBS, and sent to
OCS.

The output to OHMI is provided by REQ_6.5.1# 1 and REQ_6.5.1#4.
Option H:
NOTE 2| Status of OBS and of Onboard elements of SPTS and.ef DCS as inputs 12 are sent directly to PCS X2.
For the PCS, 12 is the onboard DCS status.

The output to OHMI is provided by REQ_6.5.1# 1 and REQ_6.5.1#4.
Option ¢:
NOTE 3| Status of Onboard element of SPT§\as inputs I3, consolidated by X3 OBS, and sent to OCS.
NOTE 4| Onboard elements of DCS status sent by X4 DCS directly to OCS.

The output to OHMI is provided by REQ_6.5.1# 1 and REQ_6.5.1#4.

Option & s Option B e Option C ;

OBS o oCs | oBS DCS |
X1 o X2 ' X3 X4 :
01 ; : o3 fo4

_____________________________________
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[REQ_6.3.2#3]

C 2019

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

In case of failures of equipment, UGTMS shall provide a proposed operational action to be
performed to the relevant HMI interface. (O)

NOTE 2

The outy

The output to THMI is provided by REQ_6.5.2#1.

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X1
OCS X2

NOTE 1—©BSprocessimgomrthebastsof-mputprovidedby REQ—6-3-2#+-

OCS processing on the basis of input provided by REQ_6.3.2#2 and 6.3.2#4.

ut to OHMI is provided by REQ_6.5.1#1.

[REQ_6(.3.2#4]

UGTMS

OBS OcCs
X1 X

£GOA1: M; GOA2: M; GOA3: M; GO/

\4: M )

shall provide all status and failute information of UGTMS wayside equipmjent and

erations

operatign control equipment with assigned level of priority to the interface with the op
control HMI to be displayed and recorded.

Option Processing Interna{—-h‘Q}l{ts Internal outputs External inputs External gutputs

ocs X WS IDCS |

NOTE

— the ] in DCS corresponds to status and failure information of wayside DCS components,

— there are no directistatus and failure information from wayside SPTS,

— the ptatus and™ailure information are provided as output to OHMI by REQ_6.5.1#1 and REQ_6.5.1#4.

OCS
X
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[REQ_S6.

3.2#5]

- 227 -

{ GOA1: n/a; GOA2: n/a; GOA3: n/a; GOA4: O }

For GOA4, if for any reason it is no longer possible to control operations from the OCC,
UGTMS shall command a progressive shutdown of the train service through a specific
command provided via the interface with the operations control HMI. (O)

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

0OCS X

WS O

NOTE The input from OHMI is provided either by REQ 6.5 1#2 or REQ_6.5.1#3

[REQ_6[.3.2#6]

OcCs
X

O

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }
In case [of progressive shut down, UGTMS shall permit trains to reach the next stations and to
be immaobilized there. (O)
Option Processing Inttirnql\'ljl1puts Internal outputs External inputs External ¢utputs
WS X OBS O
NOTE |n case the train 'stops before reaching the next station, for a GOA4 system, then this is coyered by
REQ_5.5.3#2.

WS

e

O
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[REQ_6.3.2#7]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

In case of progressive shutdown, UGTMS shall be able to command independently of OCC
immobilized train to leave the station provided that conditions for safe movement of train are
fulfilled in order to permit a following train to berth in station. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
WS X OBS O SE |

NOTE The corresponding movement of the train is covered in REQ_5.4.3.3#1.

The command of the train to leave the station comes from a device on the platform.

[REQ_6.3.2#8]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS] shall previde specified status and failure information provided by interface with rolling
stock to| the interface with the operations control HMI to be displayed and recorded, rglated to
a speciffc train:

Option \Frocessmg——mnmmmr—mmwmr—emmmms——mmwts
A OBS X1 OCS 01 TR I1
B OCS X2 TR 12

This requirement can be implemented in two ways:

Option A:

NOTE 1 Input I1 from Train (but not its HMI) are consolidated by OBS which sends O1 to OCS.
The output to OHMI is provided by REQ_6.5.1# 1 and REQ_6.5.1#4.

Option B:

NOTE 2 Data I2 are directly sent by Train (but not its HMI) to OCS X2.

The output to OHMI is provided by REQ_6.5.1# 1 and REQ_6.5.1#4.
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Option A -+ Option B

[REQ_6[.3.2#9]

o n

os | [ ocs |

N1 . X2 :
o1

{ GOA1: M; GOA2: M; GOA3: M; GO/

UGTMS| shall provide specified status and_failure information from wayside equipmsg

\4: M )

nt (e.g.

external interlocking, pumps, elevators) tothe interface with the operations control HMI to be
displaygd and recorded related to a specific wayside equipment.
Option Processing Internal iq@& Internal outputs External inputs External gutputs

A OCS X1 TSE I1 SE I1 INF
11 EIXL I

B WS X2 OCS 02 TSE 12 SE 12 INF
12 EIXL 12

This requirement can be\implemented in two ways:

Option A:

NOTE 1| Inputs™ from external wayside actors are sent to OCS X1 through DCS

The outputo OHMI is provided by REQ_6.5.1# 1 and REQ_6.5.1#4

Option B:

NOTE 2 WS X2 is consolidating the inputs 12 received from external wayside actors and is sending information

02 to the OCS.

The output to OHMI is provided by REQ_6.5.1# 1 and REQ_6.5.1#4.
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Option A

ocCs

n\n /un -1 . \uiu

Option B

WS
X2

[REQ_6.3.2#10]

UGTMS]|shall store all information about status, failures and malfunctions for the time
by the |transport authority in order to support operations (e.g. investigation,

elaboration of report).

{ GOA1: M; GOA2:,M; GOA3: M; GOA4: M }

equired
gdnalysis,

[REQ_6.3.2#11]

Option Processing Internal inputs Internalrgsﬁt\guts External inputs External ¢utputs
OoCs X
OCs
X

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

UGTMS| onbeard equipment shall provide information about train equipment failure detection
to the emwmmmmwwﬁs. (O)

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

OBS X

TR I

NOTE

The output to THMI is provided by REQ_6.5.2#1.

Inputs from Train (but not its HMI) are consolidated by OBS which sends them to THMI.
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OBS
X

FCN 6.3.3 — Supervise passengers

FCN 6.3.3.1 — Supervise passengers on platforms

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }
[REQ_6.3.3.1#1]
{ GOA1: M; GQA2” M; GOA3: M; GOA4: M }

UGTMS]| shall provide audio and/or video interfaces «0,*monitor platforms for passenger
security|and system protection.

Option Processing Internal inputs Internalrgsﬁt\pruts External inputs External ¢utputs
DCS X WVCIWCSICvVC | WwCOCYC O
| CCS O

NOTE |[The DCS is in charge of the processing as.it’is providing the requested interfaces.

DCs
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall transmit the alarms from the external overcrowding detection system to the

interface with the operations control HMI to be displayed and recorded. (O)

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

WS X

OoCS O

SE |

The outy

NOTE The external device is sending the information to WS X, then WS is sending O to the OCS.

ut to OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3, and REQ_6.5.1#4.

FCN 6.3

WS

X
O

.3.2 — Supervise passengers in trains

[REQ_6

3.3.2#1]

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall provide video transmission from trains (inside vehicles) to OCC. Image quality
shall be specified by the transport authority.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

DCS X

OBCS |

CCS O

NOTE The requirement is processed by the DCS, which forwards the data flow coming from the external

equipment "Onboard CCTV surveillance" to the "Central CCTV surveillance".
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DCS
X

O

{ GOA1: M; GAQA2: M; GOA3: M; GOA4: M }

[REQ_6.3.3.2#2]

UGTMS] shall provide audio transmission between QGE€ and trains (inside vehiclgs) (e.qg.
emergency call, eavesdropping).

)
Processing Internal inputs Interr\lﬁ\@utputs External inputs External gutputs
OBVC I CVC | OBVC O C¥C O

Option

DCS X

NOTE [The requirement is processed by the DCS,Which forwards the data flow between the external equipment
"Onboard Voice Communication" and the externatequipment "Central Voice Communication".

DCS
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FCN 6.4 — Control traction power

FCN 6.4.1 — Monitor traction power supply

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }
[REQ_6.4.1#1]

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall monitor the status of sections (on/off) provided by interface with traction power
supply gquipment and provide status traction power on/oif to the interiace with the opgrations
control HMI to be displayed and recorded.

Option Processing Internal inputs Internal outputs External inputs Eqmal outputs
A OCS X1 TPCS I1
B WS X2 0OCS 02 TPCS 12

The reqliirement can be implemented by two ways (the choice of option has to be the same as the one ade for
REQ_5.8.2.2#5):

Option A: when TPCS is interfaced to OCS

NOTE 1| Status of section |1 is sent from traction power supply to OCS.
The output to OHMI is provided by REQ_6.5.1# 1 and REQ_6.5.1#4,
Option B: when TPCS is interfaced to WS

NOTE 2| Status of section 12 is sent from traction power_supply to WS. WS is sending the information Q2 to the
OCS.

The output to OHMI is provided by REQ_6.5.1# 1.and REQ_6.5.1#4.

Option A '+ OptionB
o L

0Cs ] ows |
X1 : X2 :
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[REQ_6.4.1#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall monitor the interface to external traction power supply equipment and provide
status information to the interface with the operations control HMI.

Option Processing Internal inputs Internal outputs External inputs External outputs
A OCSs X1 TPCS I1
B WS X2 OCS 02 TPCS 12

The reqyiTemmentTam bemptemented by two ways (thechoice of optiom rasto bethesameas theormeade for

REQ_5.8.2.2#5):

Option A: when TPCS is interfaced to OCS

NOTE 1| Monitoring of the interface from traction power supply is processed by OCS X1 based on input|l1.
The output to OHMI is provided by REQ_6.5.1# 1.

Option B: when TPCS is interfaced to WS

A}

NOTE 2| Monitoring of the interface from traction power supply is processed\by/WS X2 based on input |

WS is s¢nding the information O2 to the OCS.

The output to OHMI is provided by REQ_6.5.1# 1.

Option A v+ OptionB

! I : Lo
0Cs cows |

X1 : X2 :
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FCN 6.4.2 — Command traction power supply

[REQ_6

4.2#1]

IEC 62290-3:2019 © IEC 2019

{ GOA1: O; GOA2: O; GOA3: 0O; GOA4: O }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall command the power on/off of traction power supply on all sections or on
designated sections via the interface with the operations control HMI acting on the external

traction power supply control equipment.
Option Processing Internal inputs Internal outputs External inputs Exttg\m\poutputs
A OCs X1 TRPCSO1
B WS X2 OCS 12 TPCS 02
The reqliirement can be implemented by two ways (the choice of option has to be the Same as the one made for
REQ_5.3.2.2#5):
Option A: the external system is connected only to the OCS.
NOTE 1| The input from OHMI is provided either by REQ_6.5.1#2 or REQ_ $6.5.1#3.
Option B: the requirement is processed by WS.
NOTE 2| WS X2 is in charge of the command O2 of the external equipment, as received from OCS.
The inpyt from OHMI is provided either by REQ_6.5.1#2 or REQ__6.5.1#3.

Option A |- OptionB |

D focs | f
: X1 I :
o1 R

] ws |

: N2 :
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FCN 6.4.3 — Control regenerative braking

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }
[REQ_6.4.3#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall withdraw authorization for regenerative braking on all trains in the area selected
by staff provided via the interface with the operations control HMI.

Option Processing Internal inputs Internal outputs External inputs Extern&outputs
A WS X1 WS 120CS 11 OBS O1 TR 02

OBS X2
B OBS X3 OCS I3 TR O3

The reqliirement can be implemented by two ways:
Option A:

WS recgives the information about the selected area from the OCS, and sénds the relevant informatign to the
OBS within this area.

NOTE 1| WS X1 is receiving the input 11 from the OCS, determines=all trains in the concerned area ar]d sends
informatjon O1 about withdrawal of authorization of regenerative braking to OBS of concerned trains.

The inpyt from OHMI is provided either by REQ_6.5.1#2 or REQ\6.5.1#3.

NOTE 2| OBS X2 is receiving the input 12 from the WS,'@nd is processing the command O2 to the [rain, as
received from WS.

Option H:
OCS addgiresses the information directly to all. the OBS.

NOTE 3| OBS X3 is receiving the input(13 from the OCS, and is processing the command O3 to the frain, as
received from OCS, and according to-its,location in the concerned area (see REQ_5.1.2.1.4#1).

The inpyt from OHMI is providedieither by REQ_6.5.1#2 or REQ_6.5.1#3.
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Option A -+ Option B

Il L 13

WS .. | OBS
X1 X3
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[REQ_6.4.3#2]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

UGTMS shall withdraw authorization for regenerative braking on all trains that could feed a

traction power supply section that has been cut off. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
A OBS X2 OCS 12 OBS 01 TPCS I1 TR 02
0OCS X1
B WS X3 WS 14 OBS 03 TPCS 13 TR Q4
OBS X4
The reqliirement can be implemented by two ways (the choice of option has to be the same as theone mnade for
REQ_5.8.2.2#5):
Option A: TPCS is interfaced with OCS.
The prog¢essing is done by OCS and OBS.
NOTE 1| OCS is sending the information O1 about the cut-off status of the tfaetion power supply sectjon 11 to
the OBS.
NOTE 2| OBS commands the inhibition of regenerative braking to the train“through O2.
Option H: TPCS is interfaced with WS.
The prog¢essing is done by WS and OBS.
NOTE 3| S is sending the information O3 about the cut-effstatus of the traction power supply section |3 to the
OBS.
NOTE 4| OBS commands the inhibition of regenerative braking to the train through O4.
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Option A Option B

FCN 6.4

I I3

0Cs Ll WS |

X1 X3 :
.05 4, O3

OBS | .| oBs |

X2 x4 :
or a4

— Manage the interface with.the HMI

FCN 6.4

.1 — Manage the interface with operations control HMI

{ GOA1: M; GOA2:

M; GOA3: M; GOA4: M }

[REQ_6.5.1#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
The opgrational statuses handled by UGTMS functions shall all be sent to the interface with
the operations control HMI by UGTMS.
Option Processing Internal inputs Internal outputs External inputs External outputs
0oCcs X OHMI O

NOTE Due to REQ_6.3.2#2 and REQ_6.3.2#4, data related to this requirement is already available in the OCS.
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OCS
X

[REQ_6[.5.1#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS| shall manage all non-safety related information to and from the~interface with the
operatigns control HMI.
Option Processing Internal inputs Internal outputs Extey’n@nputs External ¢utputs
0OCSs X OHMIN OHMI O
NOTE [The data are already sent/received to/from OCS through the concérned REQ.

[REQ_6.5.1#3]

UGTMS

OCH

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

shall provide a safe data exchange from/to the interface with the operations

control

HMI in order 10 ensure provision of saiety related commands and of reliable display of
information. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
WS X3 WS 11 OBS I1 WS 01 OBS 01 OHMI 11 OHMI O1
OCS 1213 OCS 0203
OBS X2
OCs X1

NOTE Such data exchange is not to be processed at OCS level only. It involves as well WS and OBS.

This implies the processing is shared between OCS, WS and OBS.
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[REQ_6

UGTMS
way, wh

5.1#4]

LI.DI/II.DE 01

OBS
N2

11

{ GOA1: O; GOA2: O; GOA3: O; GO

shall provide information to the interface with the operations control HMI in a
en a specified message shall be recorded by.the operations control HMI. (O)

\4: O }

reliable

Option

Processing

Internal inputs

Inter@e@utputs

External inputs

External (

butputs

0CS X

OHMI |

OHMI O

NOTE

The data are already sent to OCS through‘the concerned REQ.

OCS
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FCN 6.5.2 — Manage the interface with the train HMI

[REQ_6

.5.2#1]

{ GOA1: M; GOA2: M; GOA3: O; GOA4: O }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall provide cab signal information (e.g. maximum allowed speed, driving mode and
door opening authorization) and receive commands (e.g. driving mode selection and reset
emergency brake) to/from external train HMI.

Option Processing Internal inputs Internal outputs External inputs Exttg\dq\poutputs
OBS X THMI | THMIO
OBS
X
Ol 1
FCN 6.6 — Provide interface with the.communication system for passengers and staff
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Mandatpory: all GOAs if UGTMS is interfaced to an external voice communication [system
[REQ_6.6#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS] shall transmit voice communication from interfaces with communication deices for

use of passengers or staff to interfaces with communication devices in OCC or other locations
as determined by transport authority.

Option

Processing

Internal inputs

Internal outputs

External inputs

External outputs

DCS X

WVC |1 OBVC |
CvC I

WvVC O OBVC O
CcvC O

NOTE The requirement is processed by the DCS, which forwards the data flow coming from or going to the
external equipment related to Communication Systems.
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[REQ_6.6#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS| data communication system shall allow highly availablé)-and bidinectional
transmisgsion for the purpose of voice communication.
Option Processing Internal inputs Internal outputs Exteylﬁ)nputs External ¢utputs

DCS X
NOTE [This is a non-functional requirement.
DCS

FCN 6.7 — Provide interface with thepassengers information system

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Mandatory: all GOAs if UGTMS is interfaced to an external passenger information
system
[REQ_6.7#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
UGTMS| shall interface with the wayside passenger information system and the pnboard
passenger information system to trigger information such as train arrival, next station
information.
Option Processing Internal inputs Internal outputs External inputs External outputs

OBS X1
OCS X2

WPI O2 OBPI O1

CPI 02
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OBS OCSs
X1 X2
01 O\ O2

) () (>

FCN 6.8 — Provide interface with passenger surveillance system

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Mandatory: all GOAs if UGTMS is interfaced to an external passenger surveillance
system

[REQ_6.8#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS] shall create automatically commands to the interface with external video surVeillance
systemq in order to activate specific cameras in accardance to a reported event (e.g. iptrusion
detection in platform).

Option Processing Internal inputs Int&-ﬁl outputs External inputs External ¢utputs
OoCs X WCS O OBCS O
CCsS O

NOTE [CS is processing the command to external video surveillance systems.

OCS
X

O O O

@ OBCS cCs
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall provide commands to the interface with external video surveillance systems in
order to activate specific cameras as result of a command provided via the interface with the

operations control HMI.

Option Processing Internal inputs

Internal outputs

External inputs

External o

utputs

OCS X

CCS O

WCS O OBCS O

NOTE ([The input from OHMI is provided either by REQ_6.5.1#2 or REQ_6.5.1#3.

OCS is processing the command to external video surveillance systems.

FCN 6.9 — Support maintenance

Mandatory: all GOAs if UGTMS.is interfaced to an external maintenance system

[REQ_6.9#1]

UGTMS]| shall provide identification of any failed UGTMS replaceable unit.

OCS
X

O O

{ GOA1: M; GOA2: M; GOA3: M; GOA

{ GOA1: M; GOA2: M; GOA3: M; GO/

O

\4: M )

\4: M )

N
Option (i/’go):essing

Internal inputs

Internal outputs

External inputs

External (

butputs

WS X1

OBS X2
OCS X3
DCS X4
SPTS X5

elements, the SPTS has no processing to do.

NOTE 5 The SPTS has to process only if it includes active elements. If it is designed through passive

WS OBS
X1 X2

OcCs
X3

DCS
X4

SPTS
X5
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[REQ_6.9%2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS shall provide failure and status information of UGTMS equipment and interfaced non-

UGTMS equipment to the external maintenance system.

Option Processing Internal inputs Internal outputs External inputs External outputs
A WS X1 MS O1 02 O3 04

OBS X2 05

QCS X3

DCS X4

SPTS X5
B OCS X6 MS 06

WS X7 OBS 17 OCS 17 MS 07

DCS 17 SPTS 17

The reqliirement can be implemented by three ways (the options defined for the allocation of this reqlirement
are not fesign options decided for UGTMS, but result from the design of the external environment and how it is
connected to UGTMS):

Option A: MS is connected on DCS and interfaced to each UGTMS subsystem

NOTE 1

NOTE 2, NOTE 3, NOTE 4, NOTE 5 Each UGTMS equipment is sending failure and status inf

to the ejternal maintenance system.

The info

Fmation related to non-UGTMS equipment is provided\by REQ_6.3.2#8 and REQ_6.3.2#9.

Option B: MS is connected to OCS

NOTE 6
REQ_6.

OCS has already collected information.related to UGTMS equipment and non-UGTMS equipm
2#2, #4, #8 and #9), and it provides information to the external maintenance system.

Option ¢: MS is connected to WS

NOTE 1 WS collects information fromi UGTMS equipment and it provides information to the

mainten

Each inf
OCS (R

bnce system.

erfaced non-UGTMS ohboard equipment provides its failure and status information to the OBS
FQ_6.3.2#8). Those Wwhich are wayside provide this information to OCS (see REQ_6.3.2#9).

brmation

lent (see

external

br to the

Option A .. OptionB | Option C

SPTS
X5

OBS

06

DS ocs OBS ws |::[ ocs |
o a o) x| oxe |
5 ¥ " i \1? / T T

WS



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

[REQ_6.9#3]

- 248 -

IEC 62290-3:2019 © IEC 2019

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

All onboard related data shall include information related to the train location at the time the

event took place. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs
OBS X
OBS
X
[REQ_6.9#4]
{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }
UGTMS| shall calculate the number of run kilometres ofdrain or receive it from the train, and
provide |it to the external maintenance system. (O)
Option Processing Internal inputs Internalrgsﬁt\guts External inputs External gutputs
A OCS X1
B OCS X2
The reqlirement can be implemented by two ways (the options defined for the allocation of this requirefent are
not design options decided for UGTMS, but (result from the design of the external environment and fow it is

connect

Option A:

NOTE 1

Option B:

NOTE 2
sending

bd to UGTMS):

Train is providing information. This is covered by REQ_6.9#2.

OCS is processing the information, and is providing the information to the maintenance system. The
to this externalsystem is covered by REQ_6.9#2.

» Option A

~opion

OCS
X1

ocs |,

7
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FCN 6.10 — Manage rollinqg stock and staff resources

FCN 6.10.1 — Assign rolling stock to operation needs

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

[REQ_6.10.1#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

UGTMS
a given
Option Processing Internal inputs Internal outputs External inputs Eﬁ]}l%al outputs
OCs X MS |
I
QCSs
X

FCN 6.10.2 — Assign or reassign'train staff

{ GOA1: O; GOA2: O; GOA3: O; GOA4: n/a }

[REQ_6.10.2#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: n/a }

UGTMS]| shallimport planned “duty roster” data to create association between train Taff and
missiong:

Option Processing Internal inputs Internal outputs External inputs External outputs

0OCS X OPS |
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OCs
X

[REQ_6.10.2#2]
{ GOA1: M; GOA2: M; GOA3: M;|GOA4: n/a }

UGTMS| shall provide knowledge about available train staff, and assign_train staff to {rains or
modify the planned duty roster by command provided via the interface with the pxternal
central HMI, in order to meet current operational needs.

Option Processing Internal inputs Internal outputs E)‘(t@!l inputs External ¢utputs
OoCSs X

NOTE [The input from/output to OHMI is provided either by REQ_6¢5.1#2 or REQ_6.5.1#3.

OL8s
X

[REQ_6.10.2#3]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: n/a }

UGTMS]shall receive the unique train staff identification from the external train HMI. (Q)

Option Processi’r:@ * Internal inputs Internal outputs External inputs External ¢utputs

OBS X 0oCs O

NOTE [The input from/output to THMI is provided by REQ_6.5.2#1.
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[REQ_6.10.2#4]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: n/a }

In case of discrepancy between the staff identity entered on the external train HMI and the
staff identity of the roster, an alarm shall be sent to the interface with the external central
HMI. (O)

Option Processing Internal inputs Internal outputs External inputs External outputs

OCS X

NOTE The output to OHMI is provided either by REQ 6.5 1#2 or REQ_ 6.5 1#3

OcCs
X

[REQ_6.10.2#5]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: n/a }

UGTMS]| shall transmit modifications of crewing arrangéments to the duty roster systen). (O)

Option Processing Internal inputs Internalrgsﬁ(\guts External inputs External gutputs
OoCs X OPS O
OCs
X
O
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6.3.3

Table 3 reflects the identification of interfaces between UGTMS subsystems and the external
equipment of UGTMS environment.

— 265 —

Interfaces between UGTMS subsystems and the environment

Empty cells indicate no such interface exists.

Table 3 — Interfaces between UGTMS subsystems and the environment

External System

WS

OBS

oCs

DCS

SPTS

TSE

TR

SE

INF

EIXL

TPCS

WPI

X | X[ X[ X | X]|X]||X

WwvC

XX | X[X|X]|X

CcvC

CCS

THMI

OBVC

OBCS

OBPI

XX | X | X

OPS

WCS

OHMI

CPI

MS

X[ X[ X | X|X
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INTRODUCTION

La série de normes |IEC 62290 spécifie les exigences fonctionnelles, systéme et d'interface
des systémes de contréle/commande et de gestion destinés a étre utilisés sur les lignes et les
réseaux de transports guidés urbains de voyageurs. Cette série ne s'applique pas aux lignes
qui sont exploitées selon des réglementations spécifiques aux chemins de fer, sauf décision
contraire des autorités concernées.

Ces systémes sont identifiés ici par “systémes de contréle/commande et de gestion des
transports guidés urbains” (UGTMS - Urban Guided Transport Management and
Command/Control Systems). Les systémes UGTMS recouvrent de fait une large gamme de
besoins d'exploitation depuis I'exploitation non automatisée des trains (GOA1) jusqu'a
I'exploitation sans personnel a bord des trains (GOA4). Une ligne peut étre équipée~dUGTMS
sur toute sa longueur ou seulement sur une partie.

La sérig¢ IEC 62290 ne traite pas de fagon spécifique les problemes de sécurité publique.
Toutefo|s, les exigences de sécurité technique peuvent contribuer a la garantie de la sécurité
publiqug a l'intérieur des transports guidés urbains.

L'object|f principal de la série IEC 62290 est la réalisation jde l'interopérabilité, de
I'interchpngeabilité et de la compatibilité.

La série IEC 62290 est une recommandation pour les adtorités en charge du transport qui
souhaitent introduire des équipements interopérables, intefchangeables et compatibles.

Il est d¢ la responsabilité des autorités concernées en charge du transport, en copformité
avec l'qutorité légale, de décider de la maniére d'appliquer cette série de normes et de
prendre|en compte leurs besoins spécifiques.

La sérig IEC 62290 a aussi pour objet.de fournir un support aux applications qui dont des
évolutions de systémes existants de (Signalisation et de contréle/commande. Dans |ce cas,

I'interchpngeabilité et la compatibilite” peuvent n'étre réalisées que pour les équipements
additionvFeIs UGTMS. Il est de lacrésponsabilité de I'autorité concernée en charge du transport
de vérifier la possibilité de faire évoluer les équipements existants et de choisir g degré

d'interopérabilité.

Il convignt que l'application de la série tienne compte des différences entre les divers féseaux
exploités dans différents pays. Ces différences incluent des exigences opérationnelles et
réglementaires spécifiques et des différences de culture dans le domaine de la sécuritg.

La sérig IEC62290 définit un catalogue d'exigences UGTMS, divisé en fonctions obligatoires
et fonc¢tions™ optionnelles. Les fonctions mises en ceuvre dépendent du | niveau
d'automiatisation—Tout ¢ atisfaisant aux—exigences—u QLA LH—peu éer lune ou
plusieurs applications génériques comprenant toutes les fonctions obligatoires et tout ou
partie des fonctions optionnelles. Une application générique réalise l'interopérabilité dans la
limite des conditions spécifiques prédéfinies pour I'application. L'adaptation d'une application
générique crée une application spécifique conforme aux conditions locales telles que les
exigences en matiére de plans de voies et d'intervalle requis entre les trains. Les fournisseurs
et les autorités en charge du transport conservent la possibilité d'ajouter des fonctions a une
application générique ou a une application spécifique. Ces fonctions additionnelles ne sont
pas décrites dans la série IEC 62290.

Conformément a I'lEC 62278, il est de la responsabilité des autorités en charge du transport,
en accord avec l'autorité légale, de procéder a une analyse des dangers et risques
spécifiques pour chaque application en fonction de leurs principes d'acceptation des risques.
Les niveaux de sécurité des fonctions de toute application spécifique sont a déterminer par
une analyse des risques spécifique.
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Les termes “commande de sécurité”, “conditions de sécurité”, “départ de la station en
sécurité” sont mentionnés sans qu'aucune analyse des dangers n'ait été effectuée.

Il est prévu que la série IEC 62290 se compose de quatre parties:

e La Partie 1 “Principes systéme et concepts fondamentaux” fournit une introduction a la
norme, une présentation des concepts principaux, une définition du systéme, les
principes et les fonctions de base d'UGTMS (systémes de contr6le/commande et de
gestion des transports guidés urbains).

Les trois autres parties correspondent aux trois étapes (voir Figure 1) requises pour la
spécification d'un systéeme UGTMS et sont a utiliser en conséquence.

e Lla Partie 2 “Spécification des exigences fonctionnelles” spécifie les (@xigences

f]
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une seuld
cas, plusi

|
S
gptionnels.
|
g
i

hterfaces du systéme définies dans la Figure 3 de la Partie 1.

bnctionnelles) identifie et définit les fonctions nécessaires pour_eéxploiter un

es fonctions ont la méme allocation, sauf indication contraire.

a Partie 3 “Spécification des exigences systéme’ concerne I'architecture du
t l'allocation aux constituants de l'architecture’ des exigences et des f

ifdentifiées dans la Partie 2.
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donné d'automatisation: les fonctions obligatoires (par exemple, la détectjon des
trains) et les fonctions optionnelles (par exemple, les interfaces avec les s
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t des données échangées a Tleur niveau (FIS et FFFIS) pour les constituants
ihteropérables et interchangeahles identifiés dans la Partie 3.
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Exigences
fonctionnelles
(FRS)

1l

Exigences systeme
(SRS)

v

Exigences d’interface
(FIS et/ou FFFIS)

IEC
Figure 1 — Les trois étapes du processus suivi par Ja norme UGTMS

Les exigences sont celles qui sont nécessaires pour répondre a tous les bespins de
I'exploitation pour le bon déroulement et la sécurité de I'exploitation demandée |par les
autorités en charge du transport quelles que soient les solutions techniques choisies.

Le nivejau de détail choisi pour la description des exigences permet aux clients| et aux
autorités légales de s'assurer que les applications génériques délivrées par dffférents
fournissfeurs couvrent au moins les mémesxfonctionnalités que celles spécifiées |dans la
présent¢ partie de la série IEC 62290.

Les exigences établies dans la série(lEC 62290 sont clairement indiquées avec le [numéro
d'identifjcation correspondant lié a la fonction couverte.
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APPLICATIONS FERROVIAIRES -
SYSTEMES DE CONTROLE/COMMANDE ET
DE GESTION DES TRANSPORTS GUIDES URBAINS -

Partie 3: Spécification des exigences systéme

1 Domaine d'application

La prés
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I'lEC 62
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I'IEC 62
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Le prés
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Le prés

bnte partie de I'EC 62290 spécifie I'architecture des Systémes de contrdle/eay
pestion des transports guidés urbains (UGTMS) définie dans I'lEC. 622
290-2, ainsi que l'allocation des fonctions et exigences définies dans |EC
érents sous-systémes UGTMS (désignés comme constituants da-~systemn
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2 Références normatives

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu,
des exigences du présent document. Pour les références datées, seule I'édition citée
s’applique. Pour les références non datées, la derniére édition du document de référence
s'applique (y compris les éventuels amendements).

IEC 62290-1:2014, Applications ferroviaires — Systemes de contréle/commande et de gestion
des transports guidés urbains — Partie 1: Principes systéeme et concepts fondamentaux

IEC 62290-2:2014, Applications ferroviaires — Systemes de contréle/commande et de gestion
des transports guidés urbains — Partie 2: Spécification des exigences fonctionnelles
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3 Termes, définitions et termes abrégés

Pour les besoins du présent document, les termes et définitions donnés dans I'lEC 62290-1,
ainsi que les suivants s'appliquent.

L'ISO et 'IEC maintiennent des bases terminologiques pour [I'utilisation normative aux
adresses suivantes:

e |EC Electropedia: http://www.electropedia.org/
e |ISO Plateforme de recherche en ligne: http://www.iso.org/obp

3.1 Termes et définitions

3.11
rame dj train
unités de train de base couplées ensemble, qui peuvent étre découplées ouGouplées| suivant
les besqins d'exploitation

Note 1 a |'article: Aprés la maintenance de I'lEC 62290-2:2014, les exigences de FIEC 62290-2 n'utilis¢ront plus
le terme ‘rame de train” afin d'assurer la cohérence avec la signification du terme “rame” dans la dernigre édition
de I'lEC 60050-811:2017. L'IEC 62290-3 par conséquent n'utilisera plus I'expression “rame de train”.

3.1.2
temps d'arrét en station
temps durant lequel un train est a quai dans une station desservie par la mission

3.1.3
intervalle entre les trains
intervalle de temps minimal entre trains consécutifs admis par le systéme de signalisation

Note 1 al l'article: Cette définition est tirée de’IEC 60050-821:2017 et est donnée pour les expressions
“battemer]jt entre trains”, “temps de déblocage”. Dans la suite du présent document, seule I'expression [intervalle
entre les jrains”est utilisée.

[SOURCE: IEC 60050-821:2017,:821-02-54]

3.1.4
dérive
mouvenent non prévu(du-train dans le sens de la marche avant ou de la marche arriere

3.1.5
marche|type
profil d¢ vitesse prédéfini, géré au niveau de I'OCS (profil d'économie d'énergie, tgmps de
parcours minimal, etc.)

3.1.6
commande relative a la sécurité
commande déclenchée par I'opérateur et dont I'exécution a un impact sur la sécurité

3.2 Termes abrégés

CCSs Surveillance centralisée par circuit fermé de télévision CCTV (Central CCTV
Surveillance)

CPI Information centralisée des voyageurs (Central Passenger Information)

cvC Communication vocale centralisée (Central Voice Communication)

DCS Sous-systéme UGTMS de transmission de données (UGTMS Data

Communication Subsystem)

EB Freinage d'urgence (Emergency Braking)
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EIXL
FCN
HvVCB
INF
MS
OBCS

OBPI
OBS
oBVC
OCS

OHMI
OPS
PSD
REQ
SE
SPTS

THMI
TPCS
TR
TSE

TSR
WCS

WPI
WS
wvcC
Z0P

Poste d’enclenchement externe (External Interlocking)
Fonction

Disjoncteur haute tension (High Voltage Circuit Breaker)
Infrastructure

Systéme de maintenance (Maintenance System)

Surveillance par circuit fermé de télévision CCTV bord (Onboard CCTV

Surveillance)
Information voyageurs bord (Onboard Passenger Information)
Sous-systéme UGTMS bord (UGTMS Onboard Subsystem)

communication vocale bora (Unboara voice Lommunication)

Sous-systéme UGTMS du poste de commande centralisée.
Operations Control Subsystem)

IHM du poste de commande (Operations Control HMI)

Systéme de planification de I'exploitation (Operation Planning Systen
Facades de quai ou portes paliéres (Platform Screen,Door)
Exigence (Requirement)

Equipement de station (Station Equipment)

Sous-systéme UGTMS de transmission ponctuelle (UGTMY
Transmission Subsystem)

IHM du train (Train HMI)
Systéme de contréle d’énergie de\traction (Traction Power Control S
Train (hors IHM) (Train)

Equipement de signalisation en bord de voie (Trackside Si
Equipment)

Limitation temporaire-de vitesse (Temporary Speed Restriction)

Surveillance par circuit fermé de télévision CCTV sol (Waysidg
surveillance)

Information voyageurs sol (Wayside Passenger Information)
Sous-systéme UGTMS sol (UGTMS Wayside Subsystem)
Communication vocale sol (Wayside Voice Communication)
Zone de protection (Zone Of Protection)

UGTMS

b Spot

ystem)

gnalling

CCTV
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4 Architecture du systéme UGTMS et exigences non fonctionnelles

4.1

Architecture systéme, généralités

IEC 62290-3:2019 © IEC 2019

Le présent article fournit une description générale de l'architecture UGTMS, la liste des
sous-systémes UGTMS, l'identification des interfaces entre les sous-systémes UGTMS et
entre les sous-systémes UGTMS et I'environnement.

Les exigences non fonctionnelles (telles que les exigences relatives aux performances) sont
également décrites, en plus des choix principaux effectués dans ce document et ayant un
impact sur I'architecture.

Les Fig
I'environ

environpmement et les interfaces internes entre équipements UGTMS.

Dans

E

T I A

(OO o~ olox~ol =

P

Systeme d'information voyageurs (sol et bord)

Surveillance par circuit fermé de télévision CCTV (sol et bord)

Communication vocale, en station et bord
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Figure.2 — Environnement du systéme UGTMS (défini selon I'lEC 62290-1)

ure 2 et Figure 3 décrivent I'architecture du systéme UGTMS conformgment a
nement décrit dans I'lEC 62290-1:2014, et soulignent les interfaces externes

vec cet

EC

€ Sous-

systéeme de transmission ponctuelle est considéré comme un sous-systeme UGTMS
indépendant.
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Figure 3 — Architecture du systéme UGTMS,
des systémes externes et des.interfaces externes

Il convignt de noter qu'a des fins de lisibilité, la‘Gigure 3 ne représente pas tous les|flux qui
traversgnt le sous-systeme DCS. Les flux‘.directs traversant le DCS et qui |existent
éventuellement entre les équipements externes et un sous-systéeme UGTMS sont décrits en
détail em 4.3 et 6.1 et aux paragraphes correspondants du 6.3.

Il convient également de noter gue le travail d'allocation réalisé a I|'Article 6 a| permis
d'identiffer les situations de lien direct via le DCS avec les équipements externes, [mais le
document ne couvre pas tous les/liens directs possibles via le DCS.

4.2 Description générale des sous-systémes UGTMS
4.2.1 Généralités
Comme|indiqué(ajla Figure 3, le systeme UGTMS se décompose en cing sous-systemes:

— le squs-systéeme UGTMS sol,

— le saus=systéme UGTMS hord,

— le sous-systeme UGTMS de transmission ponctuelle,
— le sous-systeme UGTMS de transmission de données,
— le sous-systéeme UGTMS de commande centralisée.

4.2.2 Sous-systeme UGTMS sol (WS)

Le sous-systéme UGTMS sol correspond aux équipements UGTMS qui se trouvent dans les
locaux techniques.

Une partie des équipements qui compose le sous-systeme UGTMS sol est en mesure de
gérer les trains sur tout ou partie de la ligne.

Les équipements inclus dans le sous-systétme UGTMS sol sont en mesure d'exécuter les
fonctions principales suivantes:
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— garantir la sécurité des itinéraires grace aux fonctions relatives a I'enclenchement, ou en
interface avec un poste d’enclenchement externe,

— garantir la sécurité de I'espacement des trains, grdce par exemple a la détermination
compléte ou partielle du domaine de marche envoyé a chaque train, en fonction de leur
localisation,

— garantir la gestion des entrées/sorties des interfaces avec les équipements de
signalisation en bord de voie (tels que aiguilles, signaux, etc.) ou les systémes de contrdle
des portes palieres.

4.2.3 Sous-systéme UGTMS bord (OBS)

Le sous-systeme UGTMS bord correspond aux équipements UGTMS se trouvant a bord du
train.

Les équipements inclus au sous-systeme UGTMS bord exécutent les fonctions’ principales
suivantes (en fonction du GOA):
— déterminer la localisation du train,

— gardntir que le train circule en sécurité conformément a son domaine de marche|et a sa
vitedse autorisée,

— conduire et contrdler le train automatiquement,

— assyrer l'interface avec le sous-systéme de transmission ponctuelle.
4.2.4 Sous-systeme UGTMS de transmission ponctuelle (SPTS)

Le soustsystéme UGTMS de transmission ponctuelleycomprend des balises situées ay sol, et,
a bord, une antenne et un récepteur.

Le soup-systtme UGTMS de transmission® ponctuelle assure la synchronisation de la
localisation du train.

4.2.5 Sous-systéme UGTMS de/transmission de données (DCS)

Le soug-systéme UGTMS de tramnsmission de données fournit les moyens de commulnication
entre lep différents sous-systémes UGTMS.

Il peut qussi étre utilisé pour les échanges entre les sous-systemes UGTMS et les systéemes
externes.

Il est composé-d'une partie au sol, d'une partie a bord et de la radio pour assurer le lign entre
ces deui parties.

Le réseau detramsmission de donmees sotpermet timterconmexiom desequipements UG TMS
sol, tels que le sous-systéme UGTMS de commande centralisée ou le sous-systéme UGTMS
sol, ou entre les équipements UGTMS sol et les systémes sol externes.

Le réseau de transmission de données bord assure l'interconnexion des équipements UGTMS
a bord d'un train. Une autre configuration possible peut par exemple consister a connecter un
sous-systéeme UGTMS bord et un autre sous-systéeme UGTMS bord voisin dans le cas de
deux trains couplés et dotés d'équipements UGTMS.

Le réseau de transmission de données radio assure un lien radio entre les équipements
UGTMS sol et le sous-systeme UGTMS bord.

4.2.6 Sous-systéeme UGTMS de commande centralisée (OCS)

Le sous-systtme UGTMS de commande centralisée assure le contréle/commande pour
superviser le trafic et les autres sous-systéemes.
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L'interface homme-machine du poste de commande (OHMI) n'entre pas dans le domaine
d'application UGTMS.

4.3 Equipements externes a l'environnement UGTMS
4.3.1 Généralités

Ces dispositifs externes illustrés dans la Figure 3 ont été définis conformément a la Figure 3
de I'lEC 62290-1:2014.

4.3.2 Equipements liés aux infrastructures (INF)

Les équipementstiésathinrfrastructures-comprennent:
— la voie et les capteurs associés (systemes de détection d’intrusion le long des: vpies, de
détection d’obstacle, de détection de rail cassé)

— les dispositifs utilisés a des fins de protection du personnel (par exemple les dispositifs
pour couper le courant),

— la ventilation des tunnels,
— les détecteurs d'incendie et de fumée déployés dans les tunnels ou le long des voigs,
— portes anti-inondation ou anti-explosion,

— les issues de secours.
4.3.3 Equipements de signalisation en bord de voie(TSE)

Les disppositifs concernés sont ceux installés lexlong des voies, et qui sont ligs a la
signalisation.

Ils comgrennent:

— les giguilles, signaux, circuits de voie et tout autre dispositif de détection des traing tel que
les gompteurs d'essieux,

— les équipements d'affichage.-des’informations relatives aux manceuvres des trains,

— les équipements d'affichage des informations relatives aux obstacles sol,

— les @quipements d'affiechage des informations relatives aux zones de travail,

— les @quipements d'affichage des autorisations de départ de station,

— et les équipements pour initier les retournements automatiques.

4.3.4 Equipements liés aux stations (SE)

Les dispasitifs concernés sont les dispositifs installés dans les stations.

Les dispositifs correspondant a cette catégorie sont les suivants:

— les systémes de sécurité incendie (détection / protection) déployés dans les stations,
— les auxiliaires tels que les escaliers mécaniques et les ascenseurs,

— les systémes de détection de chutes/intrusions sur les quais/voies,

— les portes paliéres et les portes d'extrémité de quai,

— les équipements d'affichage de I'état de fermeture des fagades de quai,

— les dispositifs de détection des individus dans les lacunes (objets/personnes tombés ou
coincés),

— les combles lacunes,
— les poignées d'urgence,
— les dispositifs de demande d'arrét,


https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

- 280 — IEC 62290-3:2019 © IEC 2019

— les dispositifs d'appel d'urgence.
4.3.5 Equipements liés a un poste d’enclenchement externe (EIXL)

Ces équipements se trouvent généralement lorsqu'il est décidé de maintenir un poste
d’enclenchement existant lors de la mise a niveau du systéme de commande des trains vers
UGTMS.

Les équipements d’enclenchement externe peuvent étre de différents types, par exemple tout
électronique, ou les fonctions de commande et de sécurité sont informatisées, tout relai, ou
les fonctions de commande et de sécurité sont réalisées par des relais électromécaniques et
leurs cablages associés, ou des enclenchements hybrides, ou les fonctions de commande
sont infarmatisées et celles de sécurité sont assurées par des relais

4.3.6 Equipements liés au systéme de contrbéle d’énergie de traction (TPCS)

Ces équyipements visent a contréler le systéme d’énergie de traction qui alimente les trains en
courant|électrique via la ligne de contact ou les rails conducteurs.

Les sols-stations qui alimentent le systéme d’énergie de tractieh”et leurs disjancteurs
associés sont contrélés par le systéme de contrdle d’énergie de (fraction qui peut (mais pas
nécessgirement) se trouver dans le PCC.

4.3.7 Equipements de communication vocale sol (WVC)

Ces équipements sont implantés sur le quai et en d'aufres emplacements en station,|voire le
long de$ voies; ils permettent aux voyageurs ou au. 'personnel de s'adresser au persgnnel du
PCC ou|se trouvant en d'autres lieux.

Ces équipements doivent assurer avec le DES une interface conforme aux caractérnistiques
du DCS|(protocoles de communication, bande passante, etc.).

4.3.8 Equipements de surveillance par circuit fermé de télévision CCTV sol (WCS)

Les dispositifs concernés sont(les dispositifs installés le long des voies et dans les |stations
(sur leg quais et dans les ‘locaux techniques et autres locaux de la station) pour une
surveillagnce en temps réeli(contréle et enregistrement a des fins de traitement ultérieur)
assurant la sécurité des voyageurs.

4.3.9 Equipements d'information voyageurs sol (WPI)

L'interfgce entre les équipements UGTMS et les équipements d'information voyagegurs sol
permet |'affichage en temps réel des informations destinées aux voyageurs sur le$ quais,
dans les stations et aux guichets. Elles peuvent inclure les prévisions sur les heures q'arrivée
et de départ ainsi que Tes designations des quais et de la composition des rains.

4.3.10 Equipements liés au systéme de maintenance (MS)

Les équipements liés au systeme de maintenance sont en charge du soutien logistique et de
la maintenance liée a I'exploitation d'un systeme UGTMS et du diagnostic des défaillances ou
des accidents.

Le systéme de maintenance couvre I'ensemble du systéme UGTMS et de ses sous-systemes,
DCS inclus.

Le systéme de maintenance est connecté au DCS UGTMS, a I'OCS UGTMS ou, dans certains
cas, au WS UGTMS.
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La logistigue de maintenance et les diagnostics sont réalisés en utilisant les données et les
états ou alarmes rapportés par les différents sous-systémes UGTMS.

4.3.11 Equipements liés a I'lHM du poste de commande (OHMI)

Les OHMI correspondent aux équipements externes qui permettent au personnel
d'exploitation de gérer I'exploitation de la ligne UGTMS via un ensemble d'informations
affichées et de commandes.

Ces équipements sont situés soit a l'intérieur du PCC, soit sont décentralisés dans des
installations locales (locaux de la station par exemple), ou sont des dispositifs mobiles, tels
que des tablettes.

4.3.12 | Equipements liés au systéme de planification de I'exploitation (OPS)

Ces équipements externes aident le personnel a planifier et a gérer des”programmes
d'exploitation et fournissent au systéme UGTMS les programmes d'exploitation prévus pour
une ligne donnée, voir [H4] en 4.4.

4.3.13 | Equipements de communication vocale centralisée (CV-C)

Ces éqlipements permettent au personnel du PCC de s'adreSser aux voyageur§ ou au
personnel se trouvant en d'autres lieux.

Ces éqliipements doivent assurer avec le DCS une interface conforme aux caractéfistiques
du DCS|(protocoles de communication, bande passante, etc.).

4.3.14 | Equipements de surveillance centralisée par circuit fermé de télévision
CCTV (CCS)

Les dispositifs concernés sont les dispositifs installés au PCC pour afficher, élaborer et
enregisfrer des vidéos en temps réel envoyées par les équipements de suryeillance
centraligée par circuit fermé de télévision CCTV sol et bord.

4.3.15 | Equipements d'information centralisée des voyageurs (CPI)
L'interface entre les équipements UGTMS et les équipements d'information centralisée des

voyageyrs permet a I'operateur d'organiser et de planifier la communication en temps réel des
informations aux voyageurs au sol et a bord.

4.3.16 | Equipements liés aux trains (TR)

Les disposififs couverts par cette catégorie sont les suivants (articles énumérés dans|la boite
“TRAIN’ . de“la Figure 3 de I'lEC 62290-1:2014):

— portes, propulsion, freins, dispositifs agissant sur la longueur du train (par exemple,
coupleurs),

— dispositif de détection d'obstacles, dispositif de détection de déraillement, dispositif de
détection de fumée/d'incendie,

— dispositif de détection d'espace ou dispositif destiné a combler les espaces (combles
lacunes, marchepieds mobiles et autres dispositifs similaires),

— boutons d'alarme/poignées d'arrét/d'ouverture d'urgence,

— autres interfaces des équipements (éclairage, HVAC, batterie, etc.),
— diagnostics du train (a des fins de maintenance),

— état du train (pour son aptitude a I'exploitation),

— billettique (informations de localisation).
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4.3.17 Equipements liés a I'lHM du train (THMI)

Les équipements liés au THMI sont destinés a recevoir des commandes telles que, par
exemple:

— la modification des modes de conduite,

— la réinitialisation du frein d'urgence,

— l'identification du train, la longueur du train,

— l'activation/la reprise des équipements bord,

— la destination du train, etc.

depuis lgpersonnetouteconducteurdutraim—etafournirdesinformations;parexemple sur:

— les modes de conduite,

— I'étal des portes,

— la vifesse maximale autorisée,

— les ipformations sur les défaillances, les résultats d'essai,

— l'autprisation de départ de la station, etc.

adressées au personnel ou au conducteur du train.

NOTE Ces commandes et informations sont extraites des descriptions des exigences REQ dont Ijallocation
contient yne note incluant I'expression “par REQ_6.5.2#X”. La fonction/FCN 6.5.2 est “Gérer I'interface gvec I'lHM
du train”.

4.3.18 | Equipements de communication vocale ‘bord (OBVC)

Ce sont des équipements a bord qui permettent aux voyageurs ou au persopnel de
communiquer avec le personnel (tel que le,conducteur ou un opérateur du PCC).

Ces équipements doivent avoir une interface avec le DCS conforme aux caractéristifues de
ce dernier (protocoles de communication, bande passante, etc.).

4.3.19 | Equipements de surveillance par circuit fermé de télévision CCTV bord (ODBCS)

Les dispositifs concernésysont ceux installés a bord pour une surveillance en temps réel
(contréle et stockage 4 des fins de traitement additionnel) assurant la sécurité des voyageurs.
Les données correspondantes sont mises a disposition pour I'élaboration, I'enregistrgment et
la trangmission aux' équipements liés a la surveillance centralisée par circuit fgrmé de
télévisign CCTV. et, éventuellement, au conducteur.

4.3.20 | Equipements d'information voyageurs bord (OBPI)

L'interface entre les équipements UGTMS et les équipements d'information voyageurs bord
permet l'affichage en temps réel des informations destinées aux voyageurs. Cela peut inclure
des prévisions sur les heures d'arrivée et les correspondances, ainsi que des informations sur
la nature et les causes de perturbations.

4.4 Hypothéses pour lI'architecture UGTMS

Le présent paragraphe décrit les principaux choix identifiés dans la norme qui ont un impact
sur l'architecture et qui résultent de I'allocation réalisée en 6.1 et 6.2.
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La Figure 3 représente une architecture élaborée pour réaliser l'allocation des fonctions et
des exigences définies dans [I'IlEC 62290-2:2014. Certains travaux d'allocation sont
néanmoins difficiles a réaliser a ce niveau de la structure de décomposition du systéme de la
figure. Les hypothéses suivantes complétent la représentation de I'architecture et les
allocations (une balise avec un “H” est ajoutée a chaque article en vue des références
associées):

[H1] 1l est pris pour hypothése que I'OHMI externe est connecté aux sous-systemes UGTMS
via I'OCS. En option, selon I'allocation décidée pour les exigences de I'l[EC 62290-

2:

2014, la connexion peut étre assurée directement via le DCS.

[H2] 1l est pris pour hypothése que I''HM externe du train est directement connecté a I'OBS.
En option, cela peut étre via le DCS.

[H3] L'

cglle de I'état de I'art actuel, qui met en ceuvre un WS et un OBS (différentes ap

in

Cd

al

Huites par I'évolution des technologies pourraient étre envisagées a lavenir

oue un maximum de fonctions a I'OBS).

[H4] Le tableau de service, le cas échéant, est considéré comme étanf inClus au sys

pl

hnification de I'exploitation.

architecture et I'allocation correspondante considérées dans le présent document est

proches
dans le

dre de la maintenance de ce document, telles que, par exemple, une)architedture qui

eéme de
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5 Description UGTMS du réseau ferroviaire

5.1 Généralités

Les sous-systemes UGTMS urbains utilisent une description commune du réseau ferroviaire.

Dans ce modéle, les divers objets du réseau ont des caractéristiques fixes (singularité de la
voie telle qu'une limitation permanente de vitesse, etc.). La description statique est gérée
distinctement des caractéristiques dynamiques (telles que l'aspect des signaux sol, etc.) ou
des caractéristiques temporaires (limitation temporaire de vitesse, par exemple).

Dans les paragraphes suivants, la description UGTMS du réseau ferroviaire est mentionnée

sous fo
dans le

Il est pr

avoir agces a l'ensemble des données de configuration correspondant Auwmoins a

ligne oul

Il est pr

les trains d'une aire géographique (une zone) représentant une portion de I'ense

réseau.

Les données de configuration relatives a la description~du/ réseau ferroviaire sont stry

selon le

52 S

Les do
décomp|

Chaque
la descr
déclivité

Le cond
voie (et

La sect

e une
ligne

me de données de configuration (les autres données de configuration men
présent document sont les données relatives a la description du matériel roula

s pour hypothése que, dans des conditions normales d'exploitation, chaque Q

il est censé fonctionner.

s pour hypothése que, dans des conditions normales d'exploitation, un WS s

5 concepts des segments de voie et des sections de lignes décrits ci-aprés.

jection de ligne

nnées de configuration relatives.ta la description du réseau ferroviai
posées en ensembles distincts.

iption des segments de voie (voir 5.3), la description des balises, la descripti
, les emplacements des signaux, etc.

ept de section de\ligne est utilisé pour modéliser les données statiques déc
les éléments aSsoCiés).

section de ligne peut étre aussi courte qu'une inter-station et aussi longus

ionnées
nt).

BS doit

toute la

pervise
ble du

cturées

re sont

ensemble correspond a ung section de ligne et rassemble des informations tefles que

bn de la

ivant la

on de ligne, comme présentée dans la Figure 4, est par conséquent I'epmsemble
élémentaire des.données cohérentes permettant la description du réseau:

qu'une

compléte

e sur le plan géographique, une section de ligne correspond a un ensemble de segments de

voie
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Voies locales

Voie expresse

5.3 Segment de voie

Les do
des seg

Le segment de voie est I'entité fonctionnelle de base pour gérer les localisations.

Un segment de voie, comme présenté Figure 5, est une portion de voie linéaire définie

e une
e une
e une
e une

Tout pofint du train et toute singularité’ des voies sont parfaitement localisés en uti

numero
voie).

Dans la

Quais Segments de voie

|
i
Lo

»
»

A 4

a

n
gl

a— .
= = S
-

i I(S|gnaux aiguilles...);
: |

!Section de ligne

"

I

*. | Eléments de voie :
|

|

I

9 o
Li ' — '\* |J

Figure 4 — Concept UGTMS de la section de ligne

nées de configuration relatives a la description du réseau ferroviaire sont bag
ents de voie connectés les uns aux autres.

origine,
orientation conventionnelle,
ongueur,

dentité.

du segment de voie et un>décalage (distance par rapport a l'origine du seg

[ Objet a localiser 7?

Segment de voie] DD du segment ]

IEC

ées sur

par:

isant le
ment de

V—/
1
?7 S1
\| g
i\\\ //‘%
i A S Décalage} , v
| Origine du segment «S1» ] — [ Direction canventionnelle |

| du segment

IEC

Figure 5 — Définition UGTMS d'un segment de voie

Figure 5, la localisation de “M” est définie par [S1 (Segment ID); d (Décalage)].

“M” s'applique a tout objet, cette maniére de décrire une localisation s'applique aussi pour
déterminer la position d'un train, comme décrit dans les exigences et allocations
correspondantes dans la suite du document.

Chaque

segment de voie a une orientation.

Deux segments de voie adjacents peuvent avoir des orientations opposées.
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Les données de configuration relatives a la description du réseau ferroviaire doivent définir
I'orientation relative des segments voisins.

La direction d'un train liée a la marche du train dépend de I'orientation du segment ou se situe
I'avant du train.

5.4 Reégles de chainage entre segments de voie

La topologie des données de configuration relatives a la description du réseau ferroviaire est
représentée par un graphique des segments de voie connectés.

Les régles suivantes doivent étre appliquées:

e chaque segment de voie peut étre chainé a au moins un segment de voie_adjdcent (le
nomfre maximum de segments de voie adjacents liés a I'extrémité d'un segment ejst défini
en fonction du site),

e lorsque l'extrémité d'un segment de voie rencontre les aiguilles ptises en paqinte, la
relafion de chainage est définie par la position de I'aiguille (voir segments de voiq S2, S3
et S8 dans la Figure 6),

e lorsque l'extrémité du segment de voie rencontre les aiguilles\prises en talon, la|relation
de ghainage est considérée comme parfaitement définie: [a’*destination” est todjours la
méme (voir segments de voie S3, S4 et S9 dans la Figurec6),

e en I'ebsence d’aiguille, la relation de chainage entresdeux segments de voie est f[xe (voir
segrments de voie S1 a S2 dans la Figure 6).

Aiguilles prises Aiguilles prises
en pointe en talon
st s2 S3 S4
S8 S9
S5 S6 S7

IEC
Figure 6~ UGTMS enchainement des segments de voie

5.5

(7))

tructure et contenu des données de configuration relatives a la descriptign du
r¢seau ferroviaire

La strugture des~données de configuration relatives a la description du réseau ferrov|aire est
basée sur les.sections de ligne et leurs segments de voie associés.

Pour chagué segment de voie, les données de configuration contiennent la liste dep objets
appartenant au segment (par exemple, les objets tels que les aiguilles, les signaux ou les
répondeurs, ou les propriétés telles que la vitesse maximale, la déclivité). Ces données ne
sont que des informations statiques prédéfinies.

Les données de configuration relatives a la description du réseau ferroviaire donnent par
exemple les caractéristiques suivantes:
e topologie: détermine les liens entre les voies, les aiguilles et les limites,

e orientation: détermine I'origine et I'extrémité des segments de voie, permettant la
définition d'un seul emplacement pour tous les objets,

e distances: déterminent la distance des voies entre les aiguilles,

e résolution: détermine la plus petite unité de mesure (quantum) par laquelle un objet peut
étre localisé sur la voie,
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e contraintes: détermine si les aiguillages peuvent étre franchis et si les limites peuvent étre
traversées,

e zones: déterminent la localisation des différentes zones sur la voie (par exemple, longueur
d'une section de détection du train, station, section d’énergie),

e localisation des objets: déterminent les emplacements des objets sur la voie (par exemple,
signaux, répondeurs),

e propriétés: déterminent les caractéristiques de la voie (par exemple, sens de marche
autorisés, vitesses maximales dans chaque sens, déclivité).
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6 Allocation et description d'exigence

6.1 Allocation des exigences fonctionnelles et non fonctionnelles aux sous-systémes
UGTMS

6.1.1 Principes généraux

Le Paragraphe 6.1.2 suivant décrit l'allocation des exigences fonctionnelles et non
fonctionnelles aux sous-systemes UGTMS.

Celle-ci est structurée conformément a I'arborescence des fonctions de I'lEC 62290-2:2014
pour les exigences fonctionnelles.

Pour cHaque fonction ou sous-fonction, son applicabilité associée dépendant_du-GOA ou
d'autres conditions est donnée.

Pour chpque exigence de I'l|EC 62290-2014:

— l'exigence de 'IEC 6290-2:2014 est donnée, avec son applicabilité' associée déperndant du
GOA, et sur options,

— la cglonne “Option” permet de décrire chaque option possible{associée a I'allocatign d'une
exigence,
— la colonne “Traitement” décrit le sous-systéme auquelde traitement d'une exigen¢e a été
alloyé,

— la cplonne “Entrées internes” décrit les entrées:d'autres sous-systéemes UGTMS| vers le
soug-systéme de traitement considére,

— la cplonne “Sorties internes” décrit les sariies envoyées vers d'autres sous-systémes
UGT|MS par le sous-systéme de traitement considéré,

— la cplonne “Entrées externes” décritnles entrées regues des équipements extefnes de
I'enyironnement UGTMS au sous-systéme de traitement considéré,

— la colonne “Sorties externes” décrit les sorties transmises aux équipements externes de
I'environnement UGTMS par.le.sous-systéme de traitement considéré.

Les entfées sont désignéesypar la lettre |, les sorties par la lettre O, et les suffixes numérotés
associép sont des références a la note correspondante. La lettre X est utilisée pour Ig ou les
sous-sygtémes UGTMS en charge du traitement.

Une régle importante pour I'allocation des exigences fonctionnelles de 'lEC 62290-2:2014 est
la suivapte: lors_du traitement de I'allocation d'une exigence de I'lEC 62290-2:2014, Ies “I” et
“O” asspciés-a des sous-systémes UGTMS et a des équipements externes sont attribués aux
données non-déja fournies ou utilisées par une autre exigence. S'ils sont alloués ou| utilisés
en verty dlune autre exigence, il convient alors de créer une “Note” faisant référencd a cette
exigence a des fins de tragabilité.

La Figure 7 représente un exemple des diagrammes et des figures mentionnés dans le
présent article.

La Figure 7 est un exemple typique de la description de 6.1.2 qui permet de comprendre la
signification de la note avec les options et le diagramme de traitement utilisant les lettres I, X
et O.

La Figure 7 montre que I'exigence (“REQ_5.x.x.x.x#x”) allouée peut étre mise en ceuvre de
deux maniéres (options A et B).

Dans l'option A, I'exigence est traitée par le WS (WS X1) en utilisant les données d'entrée de
I'entrée externe (TSE I1).
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Dans l'option B, les données d'entrée de l'entrée externe (TSE 12) sont traitées par I'OCS
(OCS X2), I'OCS envoie les données de sortie au WS (WS 02), puis les données de sortie
sont regues en tant que données d'entrée de I'OCS (OCS 13) et traitées par le WS (WS X3).

[REQ_5

XXX XHEX]

{ GOA1:y; GOA2: y; GOA3: y; GOA4: vy}

Ici est insérée l'exigence attribuée a la sous-fonction, telle que définie dans ou dérivée de
I'EC 62290-2, et avec l'indication y mentionnant si I’exigence est obligatoire (M), optionnelle
(O) ou non applicable (n/a) pour les GOA1 a 4.

Option Traitement Entrées internes Sorties internes Entrées externes Sortngxternes
A WS X1 TSE I1
B OCS X2 OCS 13 WS 02 TSE 12
WS X3
Cette exligence peut étre mise en ceuvre de deux maniéres.
Option A:
NOTE 1| Insérer ici toute note relative a X1 et TSE I1.
Option B:
NOTE 2| Insérer ici toute note relative a X2, 02 et TSE 12.
NOTE 3| Insérer ici toute note relative a X3 et 13.
| it \ | [ ]
| Option.AZ; 1 ' OptionB |
1
: L !
| L [
: L !
]
. "m0 2
| N |
I
- [ws] ' [ocs] !
! X1 | X2 !
ol
Fooo-o--- ! 13,02
! 4 !
1
| ws !
: X3 |
| 1
_________ IEC

Figure 7 — Exemple de description de 6.1.2



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

6.1.2

- 290 - IEC 62290-3:2019 © IEC 2019

Allocation des exigences fonctionnelles de I'lEC 62290-2:2014

L'arborescence fonctionnelle, ci-aprés en italiques, précédée de “FCN”, commengant a
I'Article 5 et se terminant au 6.10, est celle de I'|EC 62290-2:2014 qui structure les exigences

fonction

nelles du présent document.

FCN 5 — Fonctions pour I'exploitation des trains

FCN 5.1 — Garantir la sécurité du mouvement des trains

FCN 5.1.1 — Garantir la sécurité des itinéraires

Obligat

FCN 5.1

pire (M): Tous les GOA si les fonctions de garantie de la sécurité des itin
sont réalisées par le systéeme UGTMS

{ GOA1: M; GOA2: M; GOA3: M; GO/

.1.1 — Commander et protéger les itinéraires

FCN 5.1

.1.1.1 — Commander les itinéraires

[REQ_5

Le systéme UGTMS doit commander un-<itinéraire suite @ une commande fou

I'interfaq
des iting

{ GOA1: MyGOA2: M; GOA3: M; GO/
1.1.1.1#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA

e avec I'lHM du poste de commande ou par la fonction de commande auto
braires.

\4: M )

)éraires

\4: M )

\4: M )

'nie via
matique

Option

Traitement Entrées lQ@‘vﬁes Sorties internes Entrées externes Sorties e

kternes

Ws X 0oCSs |

NOTE

— d'un
REQ

- oud

| e traitement est assuré-par le WS avec des entrées de I'OCS issues:

e commande d'un jopérateur (I'entrée recue de I'OHMI est fournie soit par REQ_6.5
| 6.5.1#3),

une commahde d'itinéraire automatique fournie soit par REQ_6.2.2#4, 6 ou 7.

1#2 ou

WS
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Pour commander l'itinéraire, le systéme UGTMS doit déterminer les éléments requis liés a
I'itinéraire en fonction de l'origine et de la destination, y compris les éléments requis de
protection latérale, et pour I'enclenchement de dépassement.

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

WS X

NOTE La composition de I'itinéraire est fournie par les données de configuration décrivant tous les itinéraires

avec le

rsefements et teurs etats dymarnmmigques Tequis:

[REQ_5.1.1.1.1#3]

WS
X

{ GOA1: M{GOA2: M; GOA3: M; GOA4: M }

Pour commander l'itinéraire, la disponibilité de tous les éléments déterminés liés a l'ifinéraire
doit étrg vérifiée.

\"4

Option Traitement Entrées internes Sor@internes Entrées externes Sorties externes
WS X TSE |
1
WS
"f

[REQ_5.1.1.1.1#4]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

La disponibilité doit étre donnée si un élément de l'itinéraire n'est pas utilisé pour un autre
itinéraire ou condamné en fonction de la commande des itinéraires.

Traitement Entrées internes Sorties internes Entrées externes Sorties externes

WS X

Option
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WS
X

[REQ_5.1.1.1.1#5]

{ GOA1: O; GOA2: O; GOA3: 0O; GOA4: O }

Le statut réservé d'un élément d'itinéraire doit étre fourni a l'interface avec I'lHM du poste de

commande pour étre affiché. (O)

Option Traitement Entrées internes Sorties internes | Entrées externes | Sorties externes

WS X OCs O

NOTE | a sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

WS
X

[REQ_5.1.1.1.1#6]

{ GOA1: M; GOA2: M; GOA3: M; GOA

Le systeme UGTMS doit<déplacer un élément d'itinéraire mobile réservé vers la
souhaitge, si ce n'est pas déja le cas, non occupé par un train et non condamné.

\4: M )

position

Option Traiten}@' Entrées internes Sorties internes Entrées externes Sorties e

kternes

WS X TSE | TSE O

NOTE
—  TSH Kpour vérifier la position d'éléments d'itinéraire mobiles

— TSE O pour déplacer Tes éléments d'itinéraire mobiles
— l'occupation résultant de trains communicants est fournie par REQ_5.1.2.1.4#1

— l'occupation résultant de trains non communicants est fournie par REQ_5.1.2.2#1.
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WS
X

[REQ_5.1.1.1.1#7]

{ GOA1: O; GOA2: 0O; GOA3: .Q;GOM: O }

Si un |élément d'itinéraire mobile n'atteint pas la position souhaitée’ dans un délai
préalablement défini, un message de défaillance doit étre envoyé a liinterface avec ['IHM du
poste d¢ commande pour étre affiché. (O)

Option Traitement Entrées internes Sorties internes El}fré‘s’externes Sorties externes

ws X OoCs O TSE'I

NOTE

— TSH | pour vérifier la position des éléments d'itinéraire mobiles

— WS|pour une période prédéfinie, fournie par des données)de configuration déterminées pour chaque type

- 0OC3

d'él

ement
b O, puis la sortie envoyée a I'OHMI est fournie*seit par REQ_6.5.1#2 ou REQ_6.5.1#3.
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[REQ_5.1.1.1.1#8]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systéme UGTMS doit enclencher tous les éléments d'un itinéraire commandé s'ils sont
confirmés dans la position requise.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

WS X TSE |

NOTE TSE | pour vérifier la position des éléments d'itinéraire mobiles.

WS
X

[REQ_5.1.1.1.1#9]

{'GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systtme UGTMS doit commander des éléments d'itinéraire mobiles (par exemple, une

aiguille)l d'une position vers une autrepar une commande fournie via l'interface avec ['lHM du
poste d¢ commande.

Option Traitement Entré.e&i)'lternes Sorties internes Entrées externes Sorties externes

WS X oesn | TSE O

NOTE
— TSH O pour commander les éléments d'itinéraire mobiles

— OC$ | de 'OHMIest fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.
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WS
X

O

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

[REQ_5.1.1.1.1#10]

Le systéme UGTMS doit condamner un élément d'itinéraire mobile par une commandg fournie

via l'intdrface avec I''HM du poste de commande.

Option Traitement Entrées internes Sort'@.@nternes Entrées externes Sorties externes

WS X oCs |
| 'entrée regue de I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

WS
X

NOTE
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FCN 5.1.1.1.2 — Superviser l'itinéraire

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

[REQ_5.1.1.1.2#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systeme UGTMS doit vérifier que les éléments d'itinéraire déterminés sont confirmés dans

la position requise et enclenchés.
Option Fraitement Entrées-internes Sorties-internes Entrées-externes Sorties—externes
ws X TSE |
NOTE [TSE | pour vérifier la position des éléments d'itinéraire.
1
Wa
X
[REQ_§.1.1.1.2#2]
{ GOA1: O; GOA2: O; GOA3: O; GOM: O }
Le statyt de supervision d'un .itinéraire doit étre fourni a l'interface avec I'lHM du poste de
commande pour étre affichéy(O)
Option Traitemen&\’-)Entrées internes Sorties internes Entrées externes Sorties externes
ws X OoCs O
NOTE |a sortie'envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

WS
X

O
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

Un itinéraire peut étre supervisé avec des conditions manquantes si un sous-ensemble
spécifié de conditions est présent. (O)

Option

Traitement

Entrées internes

Sorties internes Entrées externes Sorties externes

WS X

TSE |

NOTE TSE | pour vérifier la position des éléments d'itinéraire.

I
WS
X
[REQ_5.1.1.1.2#4]
{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }
L'entrég a un itinéraire doit étre interdite~par une commande de sécurité fournie via l'interface
avec I'lHM du poste de commande. (Q)
Option Traitement Entrée;.ﬁ&f‘nes Sorties internes Entrées externes Sorties externes
ws X OCS -l
NOTE |L'entrée regue de I'OHMI est fournie par REQ_6.5.1#3.

WS
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

La zone d'approche d'un train doit étre déterminée en amont de l'origine d'un itinéraire pour

lequel un domaine de marche a été donné.

Option Fraitement Entrées-internes Sorties-internes Entrées-externes Sorties—externes
WS X
NOTE A déterminer dans les données de configuration pour chaque origine d'un itinéraire.

Wa
X
[REQ_5.1.1.1.3#2]
{ GOALl: M; GOA2: M; GOA3: M; GOA4: M }

L'enclenchement d'approche de l'itinéraire dojt(se produire si un train se trouve sur(la zone
d'appro¢he et qu'un domaine de marche a été donné.

Option Traitement Entrées interne’s\\\\Sorties internes Entrées externes Sorties externes

WS X

NOTE

— pouf vérifier I'occupation de la.zone d'approche des trains communicants voir REQ_5.1.2.1.4#1

—  pouf vérifier I'occupation de.la zone d'approche des trains non communicants, voir REQ_5.1.2.2#1

— pouf le domaine de marche des trains communicants, voir REQ_5.1.4.2#5

— pouf le domaine de ‘marche des trains non communicants vérifiant le signal d'entrée, voir REQ_5.1.4.3#1

WS

X

e
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Les éléments d'itinéraire devant le train doivent étre maintenus enclenchés dés que le train
est entré dans l'itinéraire.

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

WS X

NOTE

— Seréférer a REQ_5.1.2.1.4#1 pour déterminer la localisation des trains communicants

- Se

éférer a REQ_5.1.2.2#1 pour déterminer la localisation des trains non communicants

Wa
X
FCN 5.1.1.2 — Détruire l'itinéraire
{ GOA1: M{"GOA2: M; GOA3: M; GOA4: M }
[REQ_5.1.1.2#1]
{GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Le systeme UGTMS doit détruire un itineraire élément par élément, groupe d'éléments ou
dans sgqn ensemble par un train parecourant les éléments dans |'ordre correspondant a la
direction autorisée.
Option Traitement Entrées i ;rnes Sorties internes Entrées externes Sorties externes
WS X
NOTE
— Se féférer a REQ_5:1.21.4#1 pour déterminer I'emplacement des trains communicants
— Se féférer a la REQ. 5.1.2.2#1 pour déterminer I'emplacement des trains non communicants

WS

X
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[REQ_5.1.1.2#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Les éléments d'itinéraire de la zone de protection latérale doivent étre annulés avec les
éléments d'itinéraire correspondants.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

WS X

NOTE Les éléments de protection latérale correspondants sont fournis par les données de configuration.

WS
X

[REQ_5.1.1.2#3]

{ GOA1: M; GOA2” M; GOA3: M; GOA4: M }

Le systeme UGTMS doit permettre de détruire l'itinéraire;par une commande opérafionnelle
fournie Via l'interface avec I'HM du poste de commandg)si'l'itinéraire n'est pas enclen¢hé.

—
Option Traitement Entrées internes Sorties i&@nes Entrées externes Sorties externes

WS X OCSs |

NOTE |'entrée regue de I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

WS
X
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[REQ_5.1.1.2#4]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systtme UGTMS doit permettre de détruire un itinéraire enclenché par une commande
opérationnelle fournie via l'interface avec I''HM du poste de commande s'il est certain qu'un
train a I'approche n'entre pas dans l'itinéraire.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
WS X1 WS 12 0BS 1 WS 02 OBS 01 TR 02
oCs 1
OBS X2

Le traitement est effectué par le WS et I'OBS.

NOTE 1| Le WS regoit la commande 11 de I'OCS (ceci est fourni soit par REQ_6.5.1#2 ou REQ)6.5.[1#3). La
présence d'un train a I'approche est couverte par REQ_5.1.2.1.4#1 et REQ_5.1.2.2#1 (respectivement |pour les
trains cgmmunicants et non communicants). Dans le cas des trains non communicants, le WS)ne permét pas la
destruct|on, car aucune garantie ne peut étre obtenue que ce train n'entrera pas dans l'itinéraire.

Pour les| trains communicants, la sortie O1 est envoyée a I'OBS afin d'obtenir une confirmation 11 de I'QBS qu'il
peut asqurer ou non l'arrét avant I'entrée dans l'itinéraire.

NOTE 2 Lors de la réception de I''2 de WS pour vérifier s'il peut procéder a l'arrét avant I'entrfe dans
I'itinéraife, I'OBS détermine cette capacité. Il répond alors a la WS O2 en conséquence.

Si I'OBY| détermine qu'il peut procéder a I'arrét avant I'entrée dans l'itinéraire, il envoie alors les donnégs O2 au
Train (h¢rs IHM) formulant une demande de freinage.

Il

WS
X1

12,01/ 11,02

OBS

. Wi
&
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

Le systétme UGTMS doit permettre de détruire l'itinéraire par une commande opérationnelle
fournie via l'interface avec I''HM du poste de commande si l'itinéraire est enclenché ou

occupé par un train. (O)

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

WS X

OCS |

NOTE L'entrée regue de I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

A noter|que le domaine de marche est alors impacté en conséquence, conformément a REQ_5'14.1#1 ou
REQ_5.1.4.1#2.
1
W
X
[REQ_5.1.1.2#6]

{ GOA1: O; GOA2: O; GOA3: O; GOAM4: O }

Le syst¢me UGTMS doit annuler-un*enclenchement de dépassement si le train est anfrété sur

la destination de I'itinéraire. (O)
Option Traitement /@es internes Sorties internes Entrées externes Sorties externes
Wws X OBS |

NOTE

— Les|informations“sur I'emplacement des trains communicants sont couvertes par REQ_5.1.2.1.4#1 et les
informations_relatives a I'arrét sont fournies par I'OBS par REQ_5.1.5.1#3.

— Les|infermations relatives a I'arrét des trains non communicants sont gérées par un traitement inferne du
WS | (parsexemple une temporisation), et les informations relatives a la localisation sont fourpies par

REC

54 2 2H+H4
—o

WS
X
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FCN 5.1.2 — Garantir la sécurité de la séparation des trains

FCN 5.1.2.1 — Localiser les trains communicants UGTMS

FCN 5.1.2.1.1 — Initialiser la localisation des trains communicants UGTMS

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Obligatoire (M): Tous les GOA si la détermination de la localisation des trains par trains
communicants est utilisée par le systéme UGTMS

[REQ_ST-ZT1#T]
{ GOA1: O; GOA2: O; GOA3: O;-GOM4: O }

Le systgme UGTMS doit initialiser la localisation des trains communicapts)a I'arrét dans les
zones dge garages apreés le processus de réveil. (O)

O
Option Traitement Entrées internes Sorties internes Entrég(’e)(ternes Sorties externes
OBS X SPTS | TR I TR O

NOTE |L'OBS gére le processus de réveil via des échanges avec le matériel roulant (Train (hors IHM)).

L'OBS geére linitialisation seul ou, éventuellement, en utilisantun_SPTS qui assure la localisation|via des
dispositifs sol dédiés, installés dans des zones de garages.
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[REQ_5.1.2.1.1#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systeme UGTMS doit initialiser la localisation des trains communicants qui entrent dans le
domaine UGTMS.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

OBS X SPTS |

NOTE Le SPTS fournit la localisation via des dispositifs sol dédiés sur le territoire UGTMS.

[REQ_5.1.2.1.1#3]
{'GOA1: M; GOA2: M; GOA3: M; GOA4: M }

ant lieu

trains communicants, suite a une défaillance des équipements UGTMS donr
htion du

Pour leq
erte de la localisation du train) le systétme UGTMS doit initialiser la localis

a une
train aprés le retour a I'état nominah

Option Traitement Entré.es.i)'nternes Sorties internes Entrées externes | Sorties externes

OBS X SRIS |

| e SPTS fournit Ia’localisation via des dispositifs sol dédiés pour la récupération de la localisati

NOTE

SPTS
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: M }

La fonction UGTMS d'initialisation de la localisation des trains communicants ne doit pas
exiger I'entrée manuelle de la localisation du train ou des données relatives a la longueur du
train. (O pour GOA1 a 3, M pour GOA4)

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
OBS X
OBS
X
[REQ_5.1.2.1.1#5]

{ GOA1: O; GOA2: 0O; GOA3: 0O; GOA4:

n/a }

Le systé¢me UGTMS doit permettre d'entrer manuellemgnt/les données relatives a la lpngueur
des trains communicants. (O pour GOA1 a 3, non applicable pour GOA4)

Option

Traitement

Entrées internes

A
Sorti\%@pternes

Entrées externes

Sorties externes

OBS X

NOTE

| 'entrée regue du THMI est fournie par REQ/ 6.5.2#1.

[REQ_5

1.2.1.1#6]

OBS

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systeme”UGTMS doit permettre d'initialiser la localisation des trains communidants en
mode de conduite manuelle.
Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
OBS X

NOTE Voir REQ_5.5.2#3, REQ_5.5.2#4, REQ_5.5.2#5 et REQ_5.5.2#6, pour la gestion du mode de conduite
manuelle.

OBS
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Obligatoire (M): Tous les GOA si la détermination de la localisation des trains par trains
communicants est utilisée par le systéme UGTMS

[REQ_5.1.2.1.2#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Le systgme eterminer rorientation physique du train communicant par_rapport a
I'orientation définie de la voie.
Option Traitement Entrées internes Sorties internes Entrées externes (ﬁ‘qkies externes
OBS X SPTS |
I
OBS
X
FCN 5.1.2.1.3 — Déterminer lessens de marche réel du train

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Obligatpire (M): Tous .les GOA si la détermination de la localisation des trains par trains
commuhpicants est utilisée par le systéme UGTMS
[REQ_5.1.21.3#1]

{6OA+—M-GOAZ—M-GOAT—M-GOA4: M }

Le systéeme UGTMS doit déterminer le sens de marche réel du train communicant sur la voie.

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

OBS X

SPTS |
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[REQ_5.1.2.1.3#2]

Le sens

{ GOA1: M; GOA2: M; GOA3: M; GO/

de marche réel des trains communicants doit étre fourni a l'intérfdce avec |
poste d¢ commande.

\4: M )

[IHM du

Option

Traitement

Entrées internes

Sorties internes Entré}l@(ternes

Sorties e

kternes

OBS X

OCsS O

NOTE

| a sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.
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.2.1.4 — Déterminer la localisation des trains

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Obligatoire (M): Tous les GOA si la détermination de la localisation des trains par trains
communicants est utilisée par le systéme UGTMS

[REQ_5.1.2.1.4#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Le syst me Ol eterminer la focalisation de I'avant et de rarriere de tous_las trains
communicants.
A3
Option Traitement Entrées internes Sorties internes Entrées externes (ﬁqkies externes
OBS X SPTS | WS O0O0CS O
NOTE
— Ungffois la localisation du train initialisée (REQ_5.1.2.1.1#1, ou REQ_5.1.2.1.4#2, ou REQ_5.1.2.1[1#3, ou
REQ_5.1.2.1.1#4, ou REQ_5.1.2.1.1#6), la distance de déplacement est mesurée via les infofmations
d'enftrée des capteurs UGTMS bord (odométres, capteurs radar, accélérometres, etc.),

- Pou
le tr

- Lal

I assurer une précision acceptable de la distance de déplacement,\elle peut étre corrigée pengant que
pin passe au-dessus des dispositifs SPTS sol,

bcalisation du train est transmise au WS et, éventuellement’a)l'OCS.

WS

N

[REQ_5.1.2.1.4#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systéme UGTMS doit tenir compte des incertitudes lors de la détermination de la

localisa

tion pour les trains communicants.

Option

Traitement Entrées internes Sorties internes Entrées externes Sorties externes

OBS X
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OBS

[REQ_5.1.2.1.4#3]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systeme UGTMS doit immédiatement arréter le train en déclenchant le freinage d'urgence

en cas de défaut de localisation du train pour les trains communicants.

Option Traitement Entrées internes Sorties internes Entrées externes

SortiEQ

kternes

OBS X

TR.O

exemple)).

NOTE Wn défaut de localisation d'un train peut étre dG a une défaillance des capteurs UGTMS (odom

ptre, par

[REQ_5.1.2.1.4#4]

Le systéme UGTMS doitfournir les informations relatives au défaut de localisation de

{ GOA1: O; GOA2: 0O; GOA3: 0O; GO

\4: O }

s trains

communicants a l'interface avec I'lHM du poste de commande et avec I'lHM externe du train.
(0)
Option Tra\@ent Entrées internes Sorties internes Entrées externes Sorties externes

OBS*™ X 0oCsS O

NOTE La\sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

La sortie envoyée au THMI est fournie par REQ_6.5.2#1.
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[REQ_5.1.2.1.4#5]
{ GOA1: M; GOA2: M; GOA3: M;GOA4: M }
Suite a |a perte de localisation du train, le systéme UGTMS doit réinitialiserta localisation.
Option Traitement Entrées internes Sorties internes Entréesﬁeﬁb%es Sorties externes
OBS X
NOTE poir REQ_5.1.2.1.1#3.

[REQ_5

Suite a
du frein
réinitiali
sécurité

.1.2.1.4#6]

poste d¢ commande.

OBS
X

{ GOA1: M; GOA2: M; GOA3: M; GOA

la récupération de localisation du train, s'il n'y a plus la condition de décleng
age d'urgence (récupération de la localisation ou mode conduite permg
sation), le systeme "UGTMS doit libérer le freinage d'urgence par une comm
fournie via |'interface avec I'lHM externe du train ou via l'interface avec |

\4: M )

hement
ttant la
hnde de
IHM du

— de I'OCS via la commande d'un opérateur (I'entrée regcue de I'OHMI est fournie par REQ_6.5.1#3),
— oudu THMI fournies par REQ_6.5.2#1.

~

Option Tr‘&aent Entrées internes Sorties internes Entrées externes Sorties externes
OBS X ocs |

NOTE e traitement est assuré par I'OBS avec des entrées issues:
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[REQ_5.1.2.1.4#7]

{ GOA1: O; GOA2: 0O; GOA3: .Q;GOM: O }

Le systtme UGTMS doit fournir le statut de localisation du train a llinterface avegc I'HM
externe|du train. (O)

Option

Traitement

Entrées internes

Sorties internes

Entré}l@(ternes

Sorties externes

OBS X

NOTE |La sortie envoyée au THMI est fournie par REQ_6.5.2#1.

[REQ_5.

Suite a

1.2.1.4#8]

OBS5

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

la perte du statut.de localisation d'un train communicant, le systéme UGTMS doit
déterminer la zone dans laquelle le train concerné se trouve et définir la (les) zone(s) de
protection correspondante(s).

Option

Y
Trait)a@m

Entrées internes

Sorties internes

Entrées externes

Sorties externes

NOTE NoirrREQ_5.1.4.4#1 pour I'établissement de la ZOP.

WS
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

En cas de rupture d'attelage d'un train communicant, le systtme UGTMS doit déterminer la
zone dans laquelle les parties du train se trouvent et définir la/les zone(s) de protection

correspondante(s).
Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
A WS X2 OBS 12 WS 01 TR 1
OBS X1
B WS X4 OBS 14 WS 03
OBS X3
Cette exligence peut étre mise en ceuvre de deux maniéres.
Option A: L’état de la rupture d'attelage est fourni par les coupleurs du Train (hors IHM).
NOTE 1| Une entrée I1 du TR sur I'état de la rupture d'attelage est transmise a I'OBS!
L'OBS ehvoie cette information O1 au WS.

NOTE 2
Option H
NOTE 3

NOTE 4
d'attelagd

e

Le WS établit la ZOP (voir REQ_ 5.1.4.4#1).

: L’état de la rupture d'attelage est déterminé par I'OBS.

L'OBS détermine seul I’état de la rupture d'attelage et.envoie cette information au WS.

Le WS établit la ZOP (voir REQ_5.1.4.4#1) lors de\la’ réception de 14 de I'OBS sur |'état de 19 rupture

Option A '~ OptionB
.| oBs |
Rl )
no 4, 03
oBs | [ ws | :
X1 ] <y ;
12, 0L
ws |
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FCN 5.1.2.2 — Localiser les trains non communicants par sections de voie

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Obligatoire (M): Tous les GOA si les dispositifs externes de détection des trains sont
utilisés par le systéme UGTMS

[REQ_5.1.2.2#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le syst me Ol eterminer Si une section de [a voie eSt occupee par des 1rd ins non
communicants en fonction des entrées provenant des dispositifs externes.
A3
Option Traitement Entrées internes Sorties internes Entrées externes (ﬁqkies externes
Wws X TSE |
I
WS
X

[REQ_5.1.2.2#2]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

Une segtion de voie doit étre déterminée comme étant logiquement non occupée uniquement
si une slection de yoi€ adjacente a été détectée comme étant occupée avant que la section de
voie corjsidérée(ne soit détectée comme étant inoccupée. (O)

N\
Option (/&p&itement Entrées internes Sorties internes Entrées externes Sorties externes

WS X TSE |

NOTE TSE | pour les sections de voie adjacentes a prendre en compte.
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1
WS
X
FCN 5.1.3 — Déterminer la vitesse autorisée
FCN 5.1.3.1 — Déterminer le polygone fixe des vitesses limites
{ GOA1: M; GOA2: M; GOAS3: M; GOA4: M }
[REQ_5.1.3.1#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Le systéme UGTMS doit déterminer la vitesse maximaled@autorisée en tout point de la Joie.
Option Traitement Entrées internes Sorties iet\%e‘s Entrées externes Sorties externes
WS X1
OBS X2
NOTE |La vitesse maximale autorisée pour tous les points de la voie est précalculée, puis considéréq comme
une donphée de configuration. Ces données sont-alors éventuellement utilisées par le WS et/ou I'OBS.
WS OBS
X1 X2
[REQ_5.1.3.1#2]
{ GOA1: O; GOA2: O; GOA3: O; GOM: O }
Le systéme UGTMS doit permetire la détermination de différents polygonesfixes des vitesses
limites pour différents types de trains et pour différents modes de conduite. (O)
Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
WS X1
OBS X2

NOTE Les différents polygones fixes des vitesses limites pour différents types de trains et pour différents
modes de conduite sont précalculés, puis considérés comme des données de configuration. Ces données sont
alors éventuellement utilisées par le WS et/ou I'OBS.
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WS
X1

OBS
N2

FCN 5.1.3.2 — Déterminer les limitations temporaires de vitesse

[REQ_5.1.3.2#1]

{ GOA1: O; GOA2: O; GOA3: 0O; GOA4: O }

HGOA+—M-GOAZ—M-GOAST—M-GOA4: M }
Le systéme UGTMS doit activer une zone de limitation temporaire de vitesse strcommande
fournie YVia l'interface avec I'lHM du poste de commande.
Option Traitement Entrées internes Sorties internes Entrées exterp\fb\ Sorties externes
WS X ocCs |
NOTE |L'entrée regue de I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5\1#3.
I
WS
X
[REQ_5.1.3.2#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
La commande doit'inclure une limitation de vitesse choisie et la zone de voie concernéde.
Y
Option (/&r,&itement Entrées internes Sorties internes Entrées externes Sorties externes
WS X

WS
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Si plusieurs limitations de vitesse peuvent étre définies au méme endroit, le systeme UGTMS
doit appliquer la limitation de vitesse la plus basse.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
ws X
WS
X
[REQ_5.1.3.2#4]
{ GOA1: O; GOA27 O; GOA3: O; GOM4: O }
L'établigsement d'une nouvelle limitation temporaire de<vitesse ne doit pas annller les

limitatiops de vitesse existantes établies au méme endroit/(O)
. . ra - . - \‘ ra -
Option Traitement Entrées internes Sorties |§s@nes Entrées externes Sorties externes
ws X

WS
X
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[REQ_5.1.3.2#5]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

Le systéme UGTMS doit automatiquement adapter les limitations de vitesse en fonction des
commandes fournies par les dispositifs externes (par exemple, rail cassé ou conditions
meétéorologiques défavorables). (O)

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
A WS X1 TSE 11 SE I1 INF
11
B WS—X3 oS3 WS—O2 TSE12-SE2-INE
12
OCS X2

Cette exigence peut étre mise en ceuvre de deux maniéres (les options définies pour I'allocation fe cette
exigencg¢ ne sont pas des options de conception décidées pour le systeme UGTMS, mais-résultept de la
conception de I'environnement externe et de la maniere dont il est connecté au systeme UGTMS):
Option A:
NOTE 1| Les capteurs envoient directement les entrées au WS.
Option H:

NOTE 2| Les capteurs envoient les informations a I'OCS, qui les transmet-au WS.

NOTE 3| Le WS crée des limitations de vitesse.

Option A X Option B .

INF P )
1 | It I1 : 12 :

WS : acCs :

X1 ; X2 :

3,02 i

Y I

WS '
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Une limitation temporaire de vitesse activée manuellement doit étre levée par une commande
de sécurité fournie via l'interface avec I'lHM du poste de commande.

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

WS X

OCS |

NOTE L'entrée regue de I'OHMI est fournie par REQ_6.5.1#3.

[REQ_5.1.3.2#7]

WS
X

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

Une limitation temporaire de vitesse -activée automatiquement doit étre levée par une

commailj

externe|n'est plus présente. (O)

de de sécurité fournie via l'interface avec I''HM du poste de commande si la ¢

ondition

Option Traitement Entré.es.i)'nternes Sorties internes Entrées externes | Sorties externes
WS X oesn |

NOTE |L'entrée regue de ('OHMI est fournie par REQ_6.5.1#3.

La vérification des informations issues des capteurs se fait en interne du WS (avec I'entrée de REQ_5.1)3.2#5).
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[REQ_5.1.3.2#8]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

Si une limitation temporaire de vitesse est établie, son statut (y compris la vitesse
sélectionnée et la zone couverte) doit étre fourni a l'interface avec I'lHM du poste de
commande pour étre affiché et enregistré. (O)

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

WS X OCsS O

NOTE

— 1l cgnvient que la raison de I'établissement de la TSR soit aussi communiquée a l'interface avec |'IHM du
pos{e de commande.

— La dHortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3, et REQ_6.5(1#4-

WS
X

FCN 5.1.3.3 — Déterminer les limitations-\permanentes de vitesse du matériel roulant

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }
[REQ_5.1.3.3#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systtme UGTMS" doit déterminer la vitesse maximale autorisée pour chaque fype de
matériel roulant(

N\
Option (/G'.rAitement Entrées internes Sorties internes Entrées externes Sorties externes
A ORS X1
B OBS X2 TR 12

Les informations sur le type de matériel roulant peuvent étre communiquées de deux manieres (les options
définies pour l'allocation de cette exigence ne sont pas des options de conception décidées pour le systéme
UGTMS, mais résultent de la conception de I'environnement externe et de la maniére dont il est connecté au
systeme UGTMS):

Option A:

NOTE 1 Le traitement de cette exigence est réalisé dans I'OBS, et le type de matériel roulant est une donnée
UGTMS interne (par exemple, issue des données de configuration bord).

Option B:

NOTE 2 Le traitement de cette exigence est réalisé dans I'OBS, et le type de matériel roulant est donné par le
matériel roulant.
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. Option A | . Option B

OBS | |
X1 | :
12
OBS
j{l i

FCN 5.1.3.4 — Déterminer les limitations temporaires de vitesse du matériel roulant

[REQ_5.1.3.4#1]

Le systeme UGTMS doit déterminer les limitations* de vitesse en fonction des co
détectée¢s sur les trains et fournies par le matérieProulant (par exemple, les pannes).

{ GOA1: O; GOA2;-07GOA3: O; GOM4: O }

{ GOA1,~M; GOA2: M; GOA3: M; GOA4: M }

nditions

Option Traitement Entrées internes rwies internes Entrées externes Sorties externes
OBS X TR
1
OBRS
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[REQ_5.1.3.4#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systéme UGTMS doit déterminer les limitations de vitesse en fonction du mode de
conduite.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

OBS X

NOTE Le mode de conduite est géré par REQ_5.5.2#2, REQ_5.5.2#4, REQ_5.5.2#5 et REQ_5.5.2#6.

OBS
X
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FCN 5.1.4 — Autoriser la marche des trains

FCN 5.1.4.1 — Déterminer la limite du domaine de marche

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
[REQ_5.1.4.1#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systéeme UGTMS doit déterminer la limite du domaine de marche de chaque train en
fonction[des elements I€s plus restrictiis parmi:

la limite d'itinéraire protégé,
la limite reposant sur la séparation en sécurité des trains,

la limite liée a la voie (par exemple, fin de voie),

les Zones de protection.

Option Traitement Entrées internes Sorties internes Entré}@?érnes Sorties externes
A WS X1 OBS 01
B WS X2 WS 13 OBS 02

OBS X3

Cette exligence peut étre mise en ceuvre de deux maniéres:
Option A:
NOTE 1| Le WS est en charge du traitement.

Le WS dommunique le domaine de marche O1 a R@BS, calculé sur la base de ses données internes (rejatives a
I'itinéraife protégé, etc.) ou des données regues-du poste d’enclenchement externe.

Option H: Le traitement est effectué par le WS et 'OBS.
NOTE 2| Le WS communique a I'OBS [a'limite du domaine de marche O2 dont le calcul est basé sur la|sécurité
de la séparation des trains, et les .éléments d'information de terrain (gérés en interne ou regus depuis |le poste
d’enclenchement externe), qui ‘peut exiger qu'un train s'arréte (par exemple, position d’aiguilles, [état du
dispositif de détection d'un train):

NOTE 3| L'OBS restreint en/conséquence sa limite du domaine de marche, selon le contexte tel que le mode de
conduitg ou I’état du train:

L’'entrée|de 'EIXL{est'fournie par REQ_5.1.6#1.
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[REQ_5

En cas

Option A . Option B

ws || ws |
X1 || x2 |
o1 I3, 02
ope .| OBs
k , ! K‘} :

.1.4.1#2]
{ GOA1: M; GOA2,/M;GOA3: M; GO/

de perte d'un itinéraire protégé une fois transmis un ,domaine de marche, le

\4: M )

systéme

UGTMS] doit reculer la limite du domaine de marche jusqu'a,la’nouvelle limite de l'itinéraire.
Option Traitement Entrées internes Sorties inte(ng Entrées externes Sorties externes
WS X
NOTE |L’entrée de I'EIXL est fournie par REQ_5.1.6#1

[REQ_5.1.4.1#3]

Si la pé

en raisgn d'onhe défaillance de la communication de données), le systétme UGTMS doif]

— Trecu

WS
X

{ GOA1: M; GOA2: M; GOA3: M; GO/

riode de-validité d'un domaine de marche accepté par un train a expiré (par €

\4: M )

xemple,

WY, limite du domaine d he iusay’ L

u train,

— ou arréter le train immédiatement.
Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
OBS X TR O
NOTE Le point a protéger pertinent est donné par les données de configuration.
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FCN 5.1.4.2 — Déterminer la courbe de contréle de la marche des trains

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

[REQ_5.1.4.2#1]

{ GOA1: M; GOA2: My)GOA3: M; GOA4: M }

Le systéme UGTMS doit déterminer la courbe de contrdle de ¢haque train équipé UGTMS, en
tenant gompte des paramétres liés au polygone de vitessg, ‘@u train et a l'infrastructre (par
exemple, la déclivité de la voie, la longueur de la section-dé voie, la localisation des dliguilles)
et de la|limite du domaine de marche.

N\
Option Traitement Entrées internes Sorties iﬁ@nes Entrées externes Sorties externes

OBS X WS |

NOTE |L'OBS recoit les limitations temporaires de vitesse du WS (voir REQ_5.1.3.2#1).

OBS
X

[REQ_5.1.4.2#2]

{ GOA1: O; GOA2: 0O; GOA3: O; GOA4: O }

Le systtme UGTMS doit permettre une courbe de contrdéle aux marges de sécurité réduites
ou nulles dans des zones spécifiques (manceuvre en dépdt, dans les zones de garages, etc.)
et aux vitesses suffisamment basses pour limiter les conséquences d'une collision. (O)

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

OBS X

NOTE Toutes les informations nécessaires sont déja disponibles au niveau de I'OBS, comme décrit dans
REQ_5.1.4.2#1.



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

IEC 62290-3:2019 © IEC 2019

[REQ_5

.1.4.2#3]
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OBS

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systéme UGTMS doit calculer la limitation de vitesse résultant de la plus restrictive de

toutes les contraintes liées a la sécurité appliquée aux trains équipés UGTMS.

REQ_S5.

A4.2#1.

Option Traitement Entrées internes Sorties internes | Entrées externes | Sorties externes
OBS X
NOTE [Toutes les informations nécessaires sont déja disponibles au niveau de I'OBS, c¢omme dédrit dans

[REQ_5.1.4.2#4]

OBS
X

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systéme UGTMS doit appliquer les limitations*de vitesse pour toute la longueur du frain.
>
Option Traitement Entrées internes ’\\@orties internes Entrées externes Sorties externes
OBS X

[REQ_5.1.4,2#5]

OBS

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systétme UGTMS doit autoriser la marche des trains équipés UGTMS conformément a la
courbe de contrdle établie.

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

OBS X

OBS
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FCN 5.1.4.3 — Autoriser la marche des trains par la signalisation latérale

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Obligatoire (M): Tous les GOA si la signalisation latérale est utilisée par le systéme
UGTMS

[REQ_5.1.4.3#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le syst¢gme UGTMS doit controler la signalisation laterale conformement aux autorisations de
marche |et aux itinéraires supervisés.
A3
Option Traitement Entrées internes Sorties internes Entrées externes (ﬁqkies externes
WS X TSE O
WS
[REQ_5.1.4.3#2]
{ GOA1: O; GOA2: O; GOA3: O; GOM: O }
Le systeme UGTMSwdoit transmettre les informations relatives au statut (“signal a|l'arrét”,
“statut de défaillance™) envoyées par chaque signal concerné a l'interface avec I'lHM qu poste
de commande. (O)
N\
Option (/&p&itement Entrées internes Sorties internes Entrées externes Sorties externes
WS X QCS 0O

NOTE La sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.
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WS
X

O

[REQ_5.1.4.3#3]

Le systT

au cond

{ GOA1: O; GOA2: 0O; GOA3: .0y GO

me UGTMS doit s'assurer que les informations fournies par la.Signalisation
ucteur ne contredisent pas celles du cab-signal. (O)

\d: O }

latérale

Option

Traitement Entrées internes

Sorties internes

Entr?l@(ternes

Sorties e

kternes

NOTE
mainten

bnce de I'lEC 62290-2.

Fxigence considérée comme impossible a allouer sans faire”)'objet d'une étude lors de la p

ochaine

FCN 5.1

.4.4 — Déterminer une zone de protection

[REQ_5

Le syst
commair
d'urgen

1.4.4#1]

Ce sur un quai)s(O)

{ GOA1: O; GOA2: O; GOA3: 0O; GO

{ GOA1: O; GOA2: O; GOA3: 0O; GO

bme UGTMS doit <automatiquement activer une zone de protection en fonct

des fournies pfar) les dispositifs externes (par exemple, un interrupteur

\4: O }

\d: O }

ion des
d'arrét

Option

A
Traitfcﬁé?ﬂ Entrées internes

Sorties internes

Entrées externes

Sorties e

kternes

WSX

TSE | SE I INF |

WS
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systéeme UGTMS doit activer une zone de protection créée par une commande
opérationnelle depuis l'interface avec I'lHM du poste de commande.

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

WS X

OCS |

NOTE L'entrée regue de I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

[REQ_5.1.4.4#3]

WS
X

{GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Le systéme UGTMS doit fournir le statut~d'une zone de protection, y compris la zone gouverte
et la raison, a l'interface avec I''HM du'poste de commande.
Option Traitement Entrée;.ﬁ&fnes Sorties internes Entrées externes Sorties externes
ws X 0oCsS O
NOTE |La sortie envoyée a FOHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

WS
X

O
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[REQ_5.1.4.4#4]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systeme UGTMS doit arréter tous les trains présents dans la zone de protection par
freinage d'urgence a moins que les situations de danger n'exigent que les trains quittent la
zone de protection.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
A WS X1 WS 12 OBS 01 TR 02

OBS X2
B WS X3 WS 14 OBS 03 TR 04

OBS X4

Cette exligence peut étre mise en ceuvre de deux maniéres:
Option A: Le traitement est effectué par le WS et 'OBS.

NOTE 1| Le traitement du WS détermine les trains dans la zone concernée, et le'WS envoie une commande
d'arrét Q1 a I'OBS. La localisation du train est fournie par REQ_5.1.2.1.4#1.

NOTE 2| L'OBS réalise un EB si le WS I'exige.
Option B: Le traitement est effectué par le WS et I'OBS.
NOTE 3| Le WS envoie I'état et les caractéristiques de la ZOP a ['OBS.

NOTE 4| L'OBS réagit en conséquence selon sa localisation.

Option&” ' . OptionB -

Ay | ws
X X3 :
: 2.0l 4, O3
OBS | :| OBS | -
N2 . X4

02 . 04
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[REQ_5.1.4.4#5]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systeme UGTMS doit empécher les trains d'entrer dans la zone de protection.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
A WS X1 OBS 01
B WS X2 WS 13 OBS 02 TR O3
OBS X3
Cette exjgenee-peti-tirerise-—eneetvre-ge-dettrmmanieres:

Option A: Le traitement est effectué par le WS.

NOTE || Le WS détermine quels trains sont concernés (la localisation du trainy‘est founnie par
REQ_5.1.2.1.4#1).

Pour enmpécher les trains d'entrer dans la ZOP, il faut envoyer une limite du domaine’ de marche au train,
modifiégd en conséquence (c'est-a-dire a la limite de la ZOP).

Option H: Le traitement est effectué par le WS et I'OBS.
NOTE 2| Le WS envoie I'état et les caractéristiques de la ZOP a I'OBS.

NOTE 3| L'OBS réagit en conséquence selon sa localisation.

Option A <0 Option B
wsaY | ws
X[ ] x2 .

o1 I3 . 02
| oBs |
S .S

03
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[REQ_5.1.4.4#6]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Une zone de protection activée manuellement doit étre levée par une commande de sécurité
fournie via l'interface avec I''HM du poste de commande.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

WS X OCS | OCsS O

NOTE L'entrée de/sortie vers 'OHMI est fournie par REQ_6.5.1#3.

WS
X

O1I

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

[REQ_5.1.4.4#7]

Une zohe de protection activée automatiquement doit étre levée par une commagnde de
sécurité| fournie via l'interface avec I''HM du poste de commande si la condition externe n'est
plus présente. (O)

Option Traitement Entréqsw;rnes Sorties internes Entrées externes Sorties exfernes
WS X ocCs | TSE | SE |
INF |
NOTE

— L'entrée de/la sortie vers I'OHMI est fournie par REQ_6.5.1#3.

— TSHI, SE I,AINE’Il pour vérifier les conditions externes.
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{ GOA1: O; GOA2: O; GOA3: 0O; GOA4: O }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systéeme UGTMS doit commander une application de freinage immédiat sur un train
désigné suite a la réception d'une commande via l'interface avec I''HM du poste de

commande.
Option Traitement Entrées internes Sorties internes Entrées externes Sortikg kternes
A OBS X1 OCSs |1 TR\O1
B WS X2 WS 13 0CS 12 OBS 02 TR O3
OBS X3
Cette exigence peut étre mise en ceuvre de deux maniéres:
Option A:
NOTE 1| L'entrée regue de I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.
Option B:
NOTE 2| L'OCS envoie au WS I'entrée regue de I'OHMI par soit REQ_6.5.1#2 ou REQ_6.5.1#3.

NOTE 3

Le WS transmet cette entrée a I'OBS.
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Option A -+ OptionB

[REQ_S5

Le syst¢gme UGTMS doit-fournir les informations relatives a I'arrét du train a l'interfa

1.4.5#2]

11 e 12 :
OBS || ws :
X1 ol x2 :

o1 3. O2

.| OBS i
. 33 Z
. of

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Ce avecC

I'HM externe du train €t J'interface avec I''HM du poste de commande.
Option Traitel@F Entrées internes Sorties internes Entrées externes Sorties externes
OBS«\ X oCcs O
NOTE
— La qorti€ envoyée au THMI est fournie par REQ 6.5.2#1.

— La sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.
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OBS
X

FCN 5.1

.4.6 — Autoriser I'entrée des trains UGTMS inopérants dans le domainec¢

5TMS

[REQ_S5

Le systéme UGTMS doit autoriser I'entrée par la signalisationlatérale appropriée lors

{ GOA1: O; GOA2: 0O; GOA3: .0y GO
.1.4.6#1]

{ GOA1: M; GOA2;-M;GOA3: M; GO/

\4: O }

\4: M}

que les

conditions d'entrée dans le domaine UGTMS définies par I'autorité en charge du tfansport
sont réglisées (par exemple, I'occupation de la section de~voie).
AY

Option Traitement Entrées internes Sorties int@\es Entrées externes Sorties externes

A WS X1 TSE I TSE O1

B WS X2

L'allocafjon de cette exigence peut étre mise en ceuvre de deux maniéres (les options définies pour I'ajlocation

de cette|exigence ne sont pas des options de conception décidées pour le systéme UGTMS, mais résultent de la

conception de I'environnement externe et de laymaniere dont il est connecté au systeme UGTMS):

Option A: Les signaux sol appropriés sont'gérés par le systéeme UGTMS.

NOTE 1

— entrge regue des dispositifs ‘de détection de train externes,

— sort|e envoyée vers les signaux sol.

Option B: Les signaux sol appropriés sont gérés par le poste d’enclenchement externe.

NOTE 2

— entrge recue-du poste d'enclenchement externe,

— sort

e gnveyée au poste d'enclenchement externe.

Entrnéelsartie rnr;un/nn\/nyé\n de 'EIX| parREQ 51 6#1 et REQ 5 1 6#3
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Option A :: OptionB .
WS S ws ]
X1 ol x|

01|11 f

[REQ_5.1.4.6#2]

{ GOA1: M; GOA2,~M;"GOA3: M; GO/

Le systtme UGTMS doit détecter un train UGTMS inopérant’ qui entre sur une
transferf du domaine UGTMS.

\4: M )

voie de

Option Traitement

Entrées internes

Sorties interr@v Entrées externes
AN

Sorties e

kternes

WS X

TSE |

[REQ_5.1.4.6#3]

WS
X

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systeme UGTMS doit signaler a l'interface avec I'lHM du poste de commande qu'un train

UGTMS inopérant entre sur une voie de transfert et dans le domaine UGTMS.

Option Traitement

Entrées internes

Sorties internes Entrées externes

Sorties externes

WS X

OCsS O TSE |

NOTE La sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.
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FCN 5.1

X
O

.5 — Superviser la marche des trains

FCN 5.1

.5.1 — Déterminer la vitesse réelle des trains

[REQ_5.1.5.1#1]

{ GOA1OM, GOA2: M; GOA3: M; GOA4: M }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systéme UGTMS doit détecter et déterminer la vitesse réelle des trains.
Option Traitement Entrées ln\@ies Sorties internes Entrées externes Sorties externes
OBS X TR I

détermir

er la vitesse.

NOTE [Suivant les caractéristigues du train, des informations du matériel roulant peuvent étre nécessaifes pour
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systéeme UGTMS doit tenir compte des effets des incertitudes de mesure de la vitesse.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
OBS X
OBS
X
[REQ_5.1.5.1#3]

{ GOA1: M; GOA2;\M; GOA3: M; GOA4: M }

Le systéme UGTMS doit déterminer le statut de vitesse nullé_dans les tolérances prédéfinies

du systéme de mesure de la vitesse.
Option Traitement Entrées internes Sorties inte\Q{é Entrées externes Sorties externes
OBS X

[REQ_5.1.5.1#4]

OBS
X

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

Le systtme WUGTMS doit fournir un statut de vitesse nulle a l'interface avec le matériel
roulant.|(O)
Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

OBS X

TR O
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FCN 5.1.5.2 — Superviser la vitesse de sécurité des trains

{ GOA1: M; GOA2: M; GOA3: M;GOA4: M }
[REQ_5.1.5.2#1]
{ GOA1: M; GOA2:; M >GOA3: M; GOA4: M }

Le systeme UGTMS doit superviser la vitesse autorisée des«trains UGTMS afin de [garantir
gu'ils ng sortent pas du cadre de la courbe de contréle.

Option Traitement Entrées internes Sorties inteer\’ Entrées externes Sorties externes

OBS X

NOTE |La détermination du polygone de vitesse du train €8st couverte par REQ_5.1.4.2#1 ou REQ_5.1.4.2#2.

OBS

[REQ_5.1.5.2#2]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

En mode de conduite manuelle, le systétme UGTMS doit alerter le conducteur, selon un
domaing¢ d'alerte prédéfini plus restrictif que la courbe de contrble, par l'interface avec I'lHM
externe| du \train afin de permettre au conducteur de réagir et d'éviter une opérgtion de
freinagg déclenchée par le systéme. (O)

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

OBS X

NOTE La sortie envoyée au THMI est fournie par REQ_6.5.2#1.

OBS
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[REQ_5.1.5.2#3]
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

Le systeme UGTMS doit déclencher un freinage de service conforme au domaine d'alerte afin
de respecter la courbe de contrdle et d'éviter un freinage d'urgence. (O)

Entrées externes

Sorties externes

Option Traitement Entrées internes Sorties internes
OBS X TR O
OBS
X
O
[REQ_5.1.5.2#4]

{{GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Si la vitesse réelle déterminée du train est supérieure a la vitesse autorisée par la cqurbe de
controlg, le systeme UGTMS doit décléncher un freinage d'urgence.

Option

Traitement

N ~
Entrée;.k{&*nes

Sorties internes

Entrées externes

Sorties externes

OBS X

TR O

OBS
X



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

[REQ_5.1.5.2#5]

- 340 -

IEC 62290-3:2019 © IEC 2019

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

Le systétme UGTMS doit fournir les informations relatives au déclenchement du freinage
d'urgence a l'interface avec I'lHM du poste de commande. (O)

Option

Traitement Entrées internes

Sorties internes

Entrées externes

Sorties externes

OBS X

OCsS O

NOTE La sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

[REQ_S

Le syst
d'urgen

— lors

1.5.2#6]

ce (O):

OBS
X

O

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

bme UGTMS doit proposer deux ‘possibilités d'annulation automatique du freinage

de la décélération, si la vitesse réelle déterminée du train redevient inférieurg a celle

de a4 courbe de contrdle, pourvu qu'il n'existe aucune autre condition de déclen¢ghement

du fi

einage d'urgence

— et/od uniquement si(la‘vitesse réelle du train est déterminée comme étant nulle et en

I'abg

ence de condition de déclenchement supplémentaire.

Option

Traitel@F

Entrées internes

Sorties internes

Entrées externes

Sorties externes

OBS+« X

TR O
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1.5.2#7]
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{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

Le systtme UGTMS doit automatiquement annuler le freinage d'urgence uniquement si la
survitesse n'est pas détectée un certain nombre de fois prédéfini sur une période prédéfinie.

(O)

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

OBS X

TR O

[REQ_5.1.5.2#8]

Le frein
avec I'l}
nulle, e
(0)

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

age d'urgence doit étre annulépar une commande de sécurité fournie via l'interface
HM du poste de commande/si la vitesse réelle du train est déterminée comme étant
en l'absence de condition-de déclenchement supplémentaire du freinage d'yrgence.

Option

Traitement

)
(EF}ées internes

Sorties internes

Entrées externes

Sorties externes

OBS X

OCS |

TR O

NOTE

| 'entrée regue de I'OHMI est fournie par REQ_6.5.1#3.
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[REQ_5.1.5.2#9]

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

Le freinpge d'urgence doit étre annulé par une commande fournie via l'interface ave¢c I'HM
externe|du train si la vitesse réelle du train est déterminée comme étant nulle, et en I'absence
de condjition de déclenchement supplémentaire du‘freinage d'urgence. (O)

Option Traitement Entrées internes So\rﬁés\internes Entrées externes Sorties externes

OBS X TR O

NOTE |L'entrée regue du THMI est fournie par, REQ_6.5.2#1.

[REQ_5.1.5.2#10]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: 0O }
Le systéeme UGTMS doit automatiquement annuler le freinage de service pendant la phase de

décélération lorsque la vitesse réelle déterminée du train redevient inférieure au domaine
d'alerte. (O)

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

OBS X TR O
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OBS
X

[REQ_5.1.5.2#11]

Le syst§

{ GOA1: O; GOA2: O; GOA3: M, GO

me UGTMS doit fournir les informations relatives a I'annulation du\freinage d'
a l'interface avec I''HM du poste de commande. (O pour GOA1 et GOA2)

\4: M )

urgence

Option

Traitement Entrées internes

Sorties internes

Entré}@(ternes

Sorties e

kternes

OBS X

OCsS O

NOTE

| a sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 o, REQ_6.5.1#3.

OBS5

O
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FCN 5.1.5.3 — Inhiber des dispositifs d'arrét automatique

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Obligatoire (M): Tous les GOA si des dispositifs d'arrét automatique sont utilisés par le
systéeme UGTMS

[REQ_5.1.5.3#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

d'arrét
automatique conformément aux conditions de sécurité spécifiées (trains équipés diUGTMS).
A3
Option Traitement Entrées internes Sorties internes Entrées externes (ﬁqkies externes
A WS X1 TSE O1
B OBS X2 TR 02
Cette exigence peut étre mise en ceuvre de deux maniéres, selon le type d-arrét automatique (les| options
définies|pour I'allocation de cette exigence ne sont pas des options de coneeption décidées pour le [systéme
UGTMS] mais résultent de la conception de I'environnement externe et desld _maniére dont il est confpecté au
systeme| UGTMS):
Option A: La partie active du dispositif d’arrét est installée au sol
NOTE 1| Le traitement pour inhiber et réactiver est effectué par 1e<WS.
Option H: La partie active du dispositif d’arrét est installée a bord
NOTE 2| Le traitement pour inhiber et réactiver est effectué par I'OBS. S'applique uniqguement au composant
bord de |'arrét automatique.

©Option A | Option B

WS
X1 Ll X2 :

o1 .- o2 .
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FCN 5.1.5.4 — Surveiller ponctuellement la limitation de vitesse

[REQ_5.1.5.4#1]

{ GOA1: O; GOA2: n/a; GOA3: n/a; GOA4: n/a }

{ GOA1: M; GOA2: n/a; GOA3: n/a; GOA4: n/a }

Le systtme UGTMS doit envoyer un message d'avertissement a l'interface avec I'lHM du
poste de commande pour indiquer la survitesse détectée du train, notamment le lieu
correspondant de détection.

Option Traitement

Entrées internes

Sorties internes

Entrées externes

Sortikg kternes

WS X

OoCsS O

TSE |

NOTE

| a sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

[REQ_5.1.5.4#2]

Le stat

WS

X
O

{ GOA1: M; GOA2: n/a; GOA3: n/a; GOA4:

J je d ] e maintenu ta
le personnel d'exploitation a I'aide d'une commande de sécurité.

n/a }

hulé par

Option Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

WS X

OCSs |

NOTE L'entrée regue de I'OHMI est fournie par REQ_6.5.1#3.
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1
WS
X
FCN 5.1.5.5 — Superviser la dérive des trains
{ GOA1: O; GOA2: M; GOA3: M;GOA4: M }
[REQ_5.1.5.5#1]
{ GOA1: M; GOA2;-M;GOA3: M; GOA4: M }
Le systtme UGTMS doit détecter tout mouvement non autérisé d'un train se déplagant a
I'inversg de la direction autorisée (recul) sur une distance plus longue que la distance
prédéfinie.
Option Traitement Entrées internes Sorties ipt@\e\s Entrées externes Sorties externes
OBS X
OBS
X
[REQ_5.1.5.5#2]
{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }
Le systéme UGTMS doit détecter tout mouvement non autorisé d'un train pendant un ¢change
de voyaf;eurs sur une distance plus longue que la distance prédéfinie. (O)
Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
0OBS X
OBS
X
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[REQ_5

1.5.5#3]

— 347 -

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Si une dérive est détectée, le systeme UGTMS doit appliquer le freinage d'urgence.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
OBS X TR O
OBS
X
O
[REQ_5.1.5.5#4]

{ GOA1: O; GOA2: O; GOA3: 0O; GO

Le systéme UGTMS doit fournir a linterface avec I''HM du poste de comma

informat
(O)

ions nécessaires relatives a la-dérive détectée pour étre affichées et enreg

\4: O }

hde les
istrées.

Option

Traitement

N ~
Entrée;.k{&*nes

Sorties internes

Entrées externes

Sorties e

kternes

OBS X

OCsS O

NOTE

| a sortie envoyée a FOHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3, et REQ_6.5.1#4.

OBS
X

O
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[REQ_5.1.5.5#5]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

Le systéeme UGTMS doit fournir a l'interface avec I''HM externe du train les informations
nécessaires concernant la dérive détectée pour étre affichées et enregistrées. (O)

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

OBS X

NOTE La sortie envoyée au THMI est fournie par REQ_6.5.2#1.

OBS

[REQ_5.1.5.5#6]
{ GOA1: M; GOA2” M; GOA3: M; GOA4: M }

Sauf inferdiction par la courbe de contréle des trains,~le systeme UGTMS doit libérer le
freinagg d'urgence par une commande de sécurité fodrnie via l'interface avec I'lHM|externe

du train|ou via l'interface avec I'lHM du poste de commande.

Entrées externes Sorties externes
TR O

)
Option Traitement Entrées internes Sorti&@pternes
OBS X ocCs |

NOTE
— L'entrée recue du THMI est fournie par REQ_6.5.2#1.

— L'entrée recue de I'OHMI est fournie par REQ_6.5.1#3.



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

IEC 62290-3:2019 © IEC 2019

- 349 -

FCN 5.1.5.6 — Réagir aux mouvements non autorisés des trains UGTMS inopérants

[REQ_5

1.5.6#1]

{ GOA1: O; GOA2: O; GOA3: 0O; GOA4: O }

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systeme UGTMS doit détecter tout mouvement non autorisé de trains UGTMS inopérants

en fonction des entrées provenant d'un dispositif externe.

Option Fraitement Entrées-internes Sorties-internes Entrées-externes Sorties—externes
WS X TSE |
1
Was
p..
[REQ_5.1.5.6#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Le systtme UGTMS doit restreindre le domaine de marche des trains équipés UGTMS qui
sont en| conflit avec un mouvement non autorisé d'un train UGTMS inopérant quanfd un tel
mouvement non autorisé.est détecté.
E i \NY . .. . .
Option Tralte@ Entrées internes Sorties internes Entrées externes Sorties externes
ws X OBS O
NOTE |Le WS fournit le domaine de marche restreint O a I'OBS concerné.

WS
X

O
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1.5.6#3]

{ GOA1: M; GOA2: M; GOA3: M; GOA

C 2019

4: M}

Le systétme UGTMS doit fournir une alarme a l'interface avec I''HM du poste de commande
relative a la restriction du domaine de marche d'un train en conflit avec le mouvement non

autorisé détecté d'un train UGTMS inopérant.
Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
WS X ocs O

NOTE La sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

FCN 5.1

WS
X

O

.6 — Fournir une interface avec le poste,d'enclenchement d'itinéraires externe

Obligatpire (M): Tous les GOA si les_fonctions de garantie de la sécurité des itin

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

éraires

ne sonf pas assurées par le systéme UGTMS
[REQ_5[.1.6#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Le systéme UGTMS doit recevoir toutes les informations nécessaires (par exemple, |e statut

des éléments d'itinéraire mobiles et immobiles, les systémes de détection de tr

signaux
sécurité

ain, les

de la—part du poste externe, sous la forme d'informations d'état afin de garantir la

de marche des trains.

Option

Traitement Entrées internes Sorties internes Entrées externes Sorties externes

WS X EIXL
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WS
X

[REQ_5.1.6#2]

{ GOA1: O; GOA2: 0O; GOA3: .0y GO

Le systéeme UGTMS doit recevoir toutes les informations nécessaires (par-exemple,

\d: O }

e statut

des éléments d'itinéraire mobiles et immobiles, les systémes de détection de trgin, les
signaux) de la part du poste d'enclenchement d'itinéraires externe et)les fournir a l'ipterface
avec I'lHM du poste de commande pour étre affichées et enregistrees (O).
A3

Option Traitement Entrées internes Sorties internes E(%tées externes Sorties externes

A WS X1 OCSs 01 EIXL I1

B OCS X2 EIXL 12

Cette exigence peut étre mise en ceuvre de deux maniéres )(les options définies pour I'allocation fle cette

exigencg¢ ne sont pas des options de conception décidges* pour le systeme UGTMS, mais résultept de la

conception de I'environnement externe et de la maniere«dent il est connecté au systeme UGTMS):

Option A: Cas ou le poste d’enclenchement externe est connecté seulement au WS.

NOTE 1| Le traitement est effectué par le WS.

La sortig¢ envoyée a I'OHMI est fournie soitlpar REQ_6.5.1#2 ou REQ_6.5.1#3 and REQ_6.5.1#4.

Option B: Cas ou le poste I'EIXL est({connecté au WS et a I'OCS.

NOTE 2| Le traitement est effectué par I'OCS.

La sortig¢ envoyée a I'OHM{I"est’fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3 and REQ_6.5.1#4.
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Option A *+ Option B

ws | .| ocs |
x1 | x2 -

01

[REQ_5.1.6#3]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systéme UGTMS doit fournir toutes les commandes nécessaires (par exemple, conjmander
I'itinéraire automatiquement, fermer un signal) au poste d'enclenchement d'itinéraires|externe
afin de ¢ontrdler les enclenchements, lg ¢as échéant.

Option Traitement Entrées i\n\ es Sorties internes Entrées externes Sorties externes
A WS X1 X3 OCS I3 WS 02 EIXL O1 O3

OCS X2
B WS X4 EIXL O4 O5

OCS X5

L’exigenfce peut étrée.implémentée selon deux fagons (les options définies pour I'allocation de cette exidence ne
sont pa$ des options de conception décidées pour le systtme UGTMS, elles résultent de la conception de
I’environnement-externe et de la fagon dont il est connecté au systéeme UGTMS):

Option A:larsque 'EIXL est connecté seulement au WS

NOTE 1 Le WS traite ses commandes allouées, puis envoie les sorties correspondantes au poste
d’enclenchement externe; par exemple, “fermer un signal”.

NOTE 2 L'OCS traite ses commandes allouées, puis envoie les sorties correspondantes au WS; par exemple,
“commander un itinéraire automatiquement”.

NOTE 3 Le WS recoit les commandes de 'OCS et les transmet au poste d’enclenchement externe.
Option B: Lorsque I'EIXL est connecté au WS et a 'OCS

NOTE 4 Le WS traite les commandes qui lui sont dédiées, et envoie les sorties au poste d’enclenchement
externe; par exemple, “fermer un signal”.

NOTE 5 L'OCS traite ses commandes allouées, puis envoie les sorties correspondantes au poste
d’enclenchement externe; par exemple, “commander un itinéraire automatiquement”.
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Option A Option B I
OCs .| 0OCS WS
N2 ) X5 pe :
3,02 }
WS f :
N1 X3 - )

01,03

[REQ_5.1.6#4]

Pour ¢
commalr
localisa

s trains équipés de systémes

des au poste d'enclenchement<d'itinéraires conventionnel,

{ GOA1: M; GOA2: M; GOA3: M; GOA

UGTMS, le systéeme UGTMS doit envo
en fonction

ion des trains, de la vitesse et . du"domaine de marche.

\4: M )

er des
de la

Option

Traitement Entrées Ln\@hes

Sorties internes

Entrées externes

Sorties e

kternes

WS X OBS |

EIXL O

NOTE
la vitess

| a localisation du train.est fournie par REQ_5.1.2.1.4#1. Entrée envoyée par I'OBS au WS pou

e du train.

I obtenir
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[REQ_S5

Le systq

.1.6#5]
{ GOA1: O; GOA2: O; GOA3: 0O; GO

me UGTMS doit fournir toutes les commandes{nécessaires (par exemple, con

\4: O }

mander

les itinéraires, commander une aiguille, fermer un signal) regues de l'interface avec [IHM du
poste de commande au poste d'enclenchement ‘ditinéraires externe afin de permettre au
personnel d'exploitation de contréler les enclenchéments. (O)
Option Traitement Entrées internes r§$ties internes Entrées externes Sorties externes
A WS X2 OCS 12 WS 01 EIXL O2
OCs X1

B OCS X3 EIXL O3

L’'exigenfce peut étre implémentée setoen deux facons (les options définies pour I'allocation de cette exidence ne
sont pa$ des options de conception décidées pour le systétme UGTMS, elles résultent de la conception de
I’environnement externe et de-lafacon dont il est connecté au systéeme UGTMS):

Option A: lorsque 'EIXL _est_connecté seulement au WS

NOTE 1| L’OCS enygie les commandes de I'EIXL au WS pour commander le poste d’enclenchement| externe
par le pgrsonnel d’exploitation

L'entrée

recue de I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

NOTE 2

e WS envoie les commandes recues de 'OCS 3 'EIXL

Option B: lorsque 'EIXL est connecté au WS et a ’'OCS

NOTE 3 L’OCS envoie les commandes a I'EIXL pour commander le poste d’enclenchement externe par le
personnel d’exploitation.

L'entrée

regue de I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.
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Option A Option B
acCs ocCs
X1 X3
.0l 03
WS N
= FIXL
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FCN 5.2 — Conduire les trains

FCN 5.2.1 — Déterminer la vitesse de consigne

{ GOA1: O; GOA2: M; GOA3: M; GOA4: M }

[REQ_5.2.1#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systtme UGTMS doit déterminer la vitesse de consigne en fonction des paramétres

suivantq:

— les données d'infrastructure,

— les parameétres du matériel roulant,

— la cqurbe de contréle,

— les [paramétres critiques non sécuritaires opérationnels liés aux” points d'arfét (par
exemple, les points d'arrét en station ou en voies secondaires, les autorisations [d'entrer
en station, les conditions de départ).

N
Option Traitement Entrées internes Sorties internes E}&(és externes Sorties externes
A OBS X1 WS 11 0CS 1 TR 1
B OBS X3 OCS 13 OBS 02 TR I3
OCS X2
Cette exligence peut étre mise en ceuvre de deux maniéres;
Option A: Le traitement est effectué par I'OBS.
NOTE 1| Les entrées sont regues:
— de WS ou des données de configuration pour les données relatives a l'infrastructure (deux| options
possibles),
— de l|JOCS pour les missions (fournies~par REQ_6.2.1#1) et les autres données opérationnelles d'exploitation
critipues non liées a la sécurité (de REQ_5.2.3.2#1, ou REQ_5.2.3.2#2, ou REQ_5.2.3.2#6),
— du TR pour I'état du Train (hiers 1HM).
Option B: Le traitement est-effectué par 'OCS et I'OBS.
NOTE 2| L'OCS détermine préalablement la vitesse de consigne (marches-types), et I'envoie a I'OBS.
NOTE 3| L'OBS la compléte/modifie a partir de I’état TR fournit par le Train (hors IHM).
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Option A 2 Option B .
if ocs |

. 2 :

n|(n /u % B /13,02
OBS . OBS :
X1 L X3 :

[REQ_5.2.1#2]
{ GOA1: M; GOA2,/M;GOA3: M; GOA4: M }
Le systéme UGTMS doit déterminer une nouvelle vitesse de cénsigne pour permettre fau train
de s'arnéter au point d'arrét suivant (par exemple, un point d'arrét en station, un¢ fin de
mission|ou un autre point d'arrét) dans le cadre de sa mi§sjon.
Option Traitement Entrées internes Sorties iat\%es Entrées externes Sorties externes
A OBS X1 OocCs I1
B OBS X3 OCS 13 OBS™02
OCS X2
Cette eXigence peut étre mise en ceuvre de deux maniéres (le choix de I'option doit étre le méme que gelui fait
pour REQ_5.2.1#1):
Option A: Le traitement est effectué par\'©BS.
NOTE 1| Les entrées proviennent de REQ_5.2.1#1.
Option B: Le traitement est effectué par I'OCS et I'OBS.
NOTE 2| L'OCS détermine préalablement la vitesse de consigne (marche-type), et I'envoie a I'OBS.
NOTE 3| L'OBS la~eompléte/modifie (les entrées proviennent de REQ_5.2.1#1).
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Option A '+ OptionB

: | ocs |
; ] x2 |

[REQ_5.2.1#3]
{ GOA1: O; GOA270; GOA3: M; GOA4: M }

Le systtme UGTMS doit déterminer la vitesse de consigne pour permettre au f{rain de
s'arréter au point d'arrét suivant (par exemple, un point diarrét en station, une fin de|mission
ou un gutre point d'arrét) par une commande fournie via)l'interface avec I''HM du poste de
commande (par exemple, arrét a la station suivante). (O pour GOA2)

Option Traitement Entrées internes SortiesAMnes Entrées externes Sorties externes
OBS X ocCs |

NOTE Exigence couverte par REQ_6.2.1#11 via une*modification de la mission du train.
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[REQ_5.2.1#4]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

Le systéeme UGTMS doit choisir la vitesse de consigne la plus adaptée (marche tendue,
marche sur l'erre) conformément a la stratégie de régulation. (O)

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
A OBS X1 OoCs 1
B OBS X3 OCS 13 OBS 02
OCS X2
Cette eXigence peut étre mise en ceuvre de deux maniéeres (le choix de I'option doit étre le méme gue)felui fait
pour REQ_5.2.1#1):
Option A: Le traitement est effectué par I'OBS.
NOTE 1 Les données d'entrée sont issues de REQ_5.2.1#1, avec les données complémentaire$ sur la
stratégiq de régulation de I'OCS fournie par REQ_6.2.3#3.
Option H: Le traitement est effectué par I'OCS et I'OBS.
NOTE 2| L'OCS détermine préalablement la vitesse de consigne (marche-typ€g)/et I'envoie a I'OBS.
NOTE 3| L'OBS la compléte/modifie (les entrées proviennent de REQ_5.2-1#1).

Option A ' .- 2Option B
| ocs |

. X2 :

n o 3, 02
oBs || oBs |
X1 || X3 ;

[REQ_5.2.145]

{ GOA1: n/a; GOA2: O; GOA3: O; GOA4: O }

Le systéme UGTMS doit fournir la vitesse de consigne a l'interface avec I'lHM externe du
train pour étre affichée. (O pour GOA2 a GOA4)

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

OBS X

NOTE La sortie envoyée au THMI est fournie par REQ_6.5.2#1. La vitesse de consigne est fournie par les
REQ_5.2.1#1, #2, #3 et #4.
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OBS
X
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FCN 5.2.2 — Contréler la marche du train en fonction de la vitesse de consigne

[REQ_5

2.2#1]

{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

Le syst
conform

eme UGTMS doit commander

M-GOA4: M }

I'accélération/la décélération au materiel | roulant
ément a la vitesse de consigne et au sens de marche requis.

Option Traitement Entrées internes Sorties internes Entrées exterp\@\ Sorties externes
OBS X TR O
NOTE |L'OBS détermine les commandes de traction et de freinage envoyées au _Train (hors IHM).

[REQ_5

Le syst

sectiond

2.2#2]

OBS
X

{ GOA1: n/a; GOA2: O; GOA3: O; GOp4: O }

eme UGTMS doit émettre des commandes de traction de maniére a éviter tout
prélévement inutile de courant de traction lorsque le train traverse un espace entre deux
d’alimentation du rail traction ou de la caténaire. (O)

.3

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

OBS X

TR O

NOTE La localisation UGTMS des trains est connue de I'OBS par REQ_5.1.2.1.4#1. Les informations sur les
espaces entre deux sections d'alimentation du rail traction ou de la caténaire sont fournies par les données de
configuration.
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OBS
X

[REQ_5.2.2#3]

{ GOA1: n/a; GOA2: M; GOA3: M, GOA4: M }
Le systéme UGTMS doit émettre des commandes de décélération vers |eymatériel rolilant en
comptant uniquement sur le freinage de service.
Option Traitement Entrées internes Sorties internes Entré)egg(l;rnes Sorties externes
0OBS X TR O
OBS
P
O
[REQ_5.2.2#4]
{ GOA1: n/a; GOA2: O; GOA3: O; GOp4: O }
Le systeme” UGTMS doit appliquer une marche économique des trains afin de limiter la
consommation denergie dans Ies Sections electriques en manque de disponibilité de

puissance. (O)
Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
OBS X2 OCS 12 OBS 01 TPCS I1
OCSs X1

concernée.

L'absence d’énergie est déterminée en temps-réel, le traitement est effectué par ’'OCS et 'OBS.

NOTE 1 L'OCS surveille la présence d’énergie des sections électriques. L'OCS envoie a I'OBS I'information O1
des sections sans présence d’énergie.

NOTE 2 L'OBS applique en conséquence une marche de délestage (marche économique) dans la zone
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12,01

OBS
X2

FCN 5.2.3 — Arréter les trains en station

FCN 5.2.3.1 — Arréter les trains a la station suivante

[REQ_5.2.3.1#1]

{ GOA1:<p/d; GOA2: M; GOA3: M; GOA

{ GOA1: n/a; GOA2: M; GOA3: M; GO/

Le systéme UGTMS doit permettre autrain de s'arréter dans la station si I'arrét fait p
la missipn et qu'aucune autre commande indiquant de sauter la station ne lui est adres

\4: M )

\4: M )

artie de
sée.

Option Traitement Entrée€i}t|\ernes

Sorties internes

Entrées externes

Sorties e

kternes

OBS X

TR O

NOTE |Les missions des trains sont gérées par REQ_6.2.1#1, et la fonction de suppression de la

d'une station est couverte ‘par REQ_5.2.3.3#1.

Hesserte



https://iecnorm.com/api/?name=70418d102b211d0856d03a8756f97716

IEC 62290-3:2019 © IEC 2019

[REQ_5.2.3.1#2]
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{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

Suite a une commande remplagant le statut de “station a ne pas desservir’ par “station a
desservir”, le systétme UGTMS doit commander I'arrét du train dans la station s'il est possible
par un freinage de service normal.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
OBS X TR O

NOTE Les informations de desserte des stations sont données par la mission, fournie a I'OBS par
REQ_6.2—1#2:

OBS

X
O

[REQ_5.2.3.1#3]

{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

Le systéme UGTMS doit arréter le.train dans la station en fonction du point d'arrét déterminé

en suivant la courbe de la vitesse.de consigne.
Option Traitement En“’a’es internes Sorties internes Entrées externes Sorties externes
OBS X TR O

OBS
'\f
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{ GOA1: n/a; GOA2: O; GOA3: O; GOA4: O }

Quand un train s'arréte dans une station qu'il ne dessert pas, le systtme UGTMS doit
maintenir les portes du train (et du quai, le cas échéant) fermées. (O)

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

OBS X

NOTE Les informations sur I'état de desserte des stations sont données par la mission, fournie par

REQ_6.2.1#1.

[REQ_5.2.3.1#5]

OBS
X

{ GOA1: n/a; GOA2: O; GOA3: O; GOp4: O }

Dans le| cas des quais équipés de portes, le train doit-poursuivre jusqu'a la station guivante
s'il s'esfl arrété hors de la tolérance d'arrét (station manquée). (O)

Option

Traitement

Entrées internes

Sortiew}ernes

Entrées externes

Sorties externes

OBS X

TR O

NOTE | a tolérance d'arrét est définie dans les données de configuration.

[REQ_5.2.3.1#6]

{ GOA1: n/a; GOA2: O; GOA3: O; GOA4: O }

Si le train n'atteint pas le point d'arrét du quai, il doit se rapprocher par a-coup. (O)

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

OBS X

TR O
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[REQ_5[.2.3.1#7]

{ GOA1: n/a; GOA2: O; GOAS3: 'O;GOM4: O }

Si un train dépasse le quai d'une distance inférieure a la limite acceptable (toléragnce de
recul), |e systéme UGTMS doit faire reculer le train par a-coup delsmaniére a ['aligner
correctgment. (O)
Option Traitement Entrées internes Sorties internes En‘tr&'externes Sorties externes
OBS X TR O
NOTE |a tolérance de recul est définie dans les données de configuration.

[REQ_5.2.3.1#8]

{ GOA1: n/a; GOA2: O; GOA3: O; GOp4: O }

Le systeme UGTMS doit commander au irain de poursuivre jusqua la station suivante (sauf
terminus) aprés qu'un nombre limité de déplacements par a-coup ait été tenté sans atteindre

le point d'arrét. (O)
Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
OBS X TR O

NOTE Le nombre de tentatives de déplacement par a-coup (sauts de puce) est défini dans les données de

configuration.
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FCN 5.2.3.2 — Garder les trains a la station suivante

{ GOA1: O; GOA2: O; GOA3: O;GOA4: O }
[REQ_5.2.3.2#1]
{ GOA1: M; GOA2: M >GOA3: M; GOA4: M }

Le systeme UGTMS doit immobiliser le train s'il a regu une demande pour une voig¢ a quai
spécifigue via l'interface avec I'lHM du poste de commande.

Option Traitement Entrées internes Sorties inteer\’ Entrées externes Sorties externes

OBS X OCS |

NOTE |L'entrée recue de I'OHMI est fournie soit par REQ (8;5.1#2 ou REQ_6.5.1#3.

[REQ_5.2.3:2#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systeme UGTMS doit immobiliser le train si une demande a été envoyée par une autre
fonction UGTMS (par exemple, régulation des trains, panne d'alimentation en avant)
concernant une voie a quai spécifique.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

OBS X WS 10CS |

NOTE La demande d'immobilisation du train générée par une autre fonction UGTMS peut provenir du WS et de
I'OCS.
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[REQ_5.2.3.2#3]

Une foi{
d'immol

{ GOA1: M; GOA2: M; GOA3: M;GOA4: M }

a l'arrét a quai, le train ne doit pas étre en mesure de repartir tant-que la commande
ilisation n'a pas été levée par une commande fournie via l'interface avec I[IHM du
poste d¢ commande.

Option Traitement Entrées internes Sorties internes El}ff{‘s’externes Sorties externes
OBS X ocs |
NOTE |L'entrée regue de I'OHMI est fournie soit par REQ_6.5.1#2 6u ' REQ_6.5.1#3.

[REQ_S5

.2.3.2#4]

OBS
X

{ GOA1: O; GOA2: O; GOA3: O; GOAM4: O }

Le systeme UGTMS doit fournir les informations relatives a I'immobilisation du train a
I'interface avec I'lHM externe du train (O) et/ou a l'interface avec le dispositif sol externe.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes
WS X2 OCS 12 TSE 02
OBS X1

Le dispositif sol externe, qui fait partie des “équipements sol de signalisation en bord de voie”, est interfacé au

WS.

Le traitement est effectué par I'OBS et le WS.

NOTE 1

L’état de la demande d'immobilisation est connu de I'OBS (REQ_5.2.3.2#1 et #2). L'envoi de I'état de
la demande d'immobilisation au THMI est réalisé par REQ_6.5.2#1.

NOTE 2 La demande d'immobilisation est regue de I'OCS et envoyée au dispositif sol externe.
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OBS
X1

Iz

X2

WS

[REQ_5

Le syst

.2.3.2#5]

02

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

bme UGTMS doit fournir les informations relatives au statut du train immohilisé en
station a l'interface avec I'HM du poste de commande:

Option Traitement Entrées internes Sort{?@hternes Entrées externes Sorties externes
OoCsS X
NOTE |La sortie envoyée a I'OHMI est fournie soit.par REQ_6.5.1#2 ou REQ_6.5.1#3.

[REQ_5.2.3.2#6]

Le systq

OCs
X

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

bme’UGTMS doit immobiliser le train concerné a la station suivante a desserv|r si une

demande d'immobilisation du train via l'interface avec I'lHM du poste de commande est regue.

(O)

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

OBS X

OCS |

NOTE L'entrée regue de I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.
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FCN 5.2.3.3 — Supprimer l'arrét des trains dans une station

{ GOA1: O; GOA2: 0O; GOA3: .Q;GOM: O }

[REQ_5.2.3.3#1]
{ GOA1: M; GOA2;-M;GOA3: M; GOA4: M }

Le systéme UGTMS doit forcer un train a franchir une station sans la desservir, si I'arfét n'est
pas dans la mission du train ou si une commande de mise‘haut le pied d'une statign a été

adresséle au train.

N\
Option Traitement Entrées internes Sorties int@\es Entrées externes Sorties externes

OBS X OCSs |

NOTE |L'entrée recue de I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

OBS
X

[REQ_5.2.3.3#2]
{ GOA1: O; GOA2: 0O; GOA3: O; GOA4: O }

Le systéme UGTMS doit limiter la vitesse des trains au franchissement du quai lorsqu'ils ne
desservent pas la station (O).

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

OBS X

NOTE La valeur de la vitesse maximale autorisée lors de la traversée d'une station non desservie (a prendre
en compte dans la vitesse de consigne) est donnée par les données de configuration.
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OBS

.2.3.3#3]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systéeme UGTMS doit fournir le statut de station haut le pied a l'interface avec I''HM du
poste de commande.

Option Traitement Entrées internes Sorties internes | Entrées externes | Sorties externes
0ocs X
NOTE |a sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.

FCN 5.4

OcCs
X

— Superviser la voie

FCN 5.3

.1 — Prévenir la collision avec des obstdcles

FCN 5.4

.1.1 — Superviser les dispositifs sol de détection des obstacles

{ GOA1: M; GOA2: M; GOA3: M; GO/

\4: M )

Obligatpire (M): Tous les GOA si-des dispositifs sol de détection des obstacles sont
utilisés|par le systeme UGTMS
[REQ_5.3.1.1#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Si un dispositif.externe signale un obstacle, le systeme UGTMS doit établir la Zzone de
protectipn correspondante.
Option N"Traitement Entrées internes | Sorties internes | Entrées externes | Sorties externes

ws X INF |

NOTE La gestion de la ZOP est fournie par REQ_5.1.4.4#1.
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WS
X

[REQ_5.3.1.1#2]

{ GOA1: M; GOA2: M; GOA3: M;GOA4: M }

Le sysfeme UGTMS doit fournir les informations nécessaires (par.(éxemple, sfatut de

présence d'obstacle et localisation de l'obstacle au sol) a l'interface @vec I'lHM du poste de
commande pour étre affichées et enregistrées.
Option Traitement Entrées internes Sorties internes El}fré‘s’externes Sorties externes
ws X 0oCsS O
NOTE |a sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3, et REQ_6.5.1#4.

[REQ_S5

.3.1.1#3]

{ GOA1: O; GOA2: O; GOA3: O; GOAM4: O }

Le systeme UGTMS doit fournir les informations a I'lHM externe du train et/ou a un
équipement sol concernant la présence d'une intrusion détectée. (O)

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

WS X

OBS O

TSE O

NOTE La sortie envoyée au THMI est fournie par REQ_6.5.2#1.
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WS
X

0 O

{ GOA1: M; GOA2: M; GOA3: M;GOA4: M }

[REQ_5.3.1.1#4]

La réaction du systéme en cas d'obstacle détecté doit étre maintenue jusqu'a ce qu'elle soit

levée par le personnel d'exploitation par une commande de sécurité.

Option Traitement Entrées internes Sorties internes Entré}l@(ternes Sorties externes

WS X OCS |

NOTE |L'entrée de/la sortie vers 'OHMI est fournie par REQ_6.5.1#3¢

WS
X
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FCN 5.3.1.2 — Superviser les dispositifs bord de détection des obstacles

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Obligatoire (M): Tous les GOA si des dispositifs bord de détection des obstacles sont
utilisés par le systéme UGTMS

[REQ_5.3.1.2#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
LOFSQU' n dispositi ora externe de detection des obstacles envole un message de tection,

le systéme UGTMS doit immédiatement déclencher un freinage si le matériel routant ne I'a
pas déc]enché.

Option Traitement Entrées internes Sorties internes Entrées externes(\/gorties externes

OBS X TR TR O

NOTE Entrée recue du dispositif bord de détection des obstacles, EB en tant 'que” sortie (si non dg¢clenché
directenmjent par le TR).

[REQ_5.3.1.2#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systé¢me UGFMS doit envoyer un message d'urgence a l'interface avec I''HM du poste de
commande paur-indiquer le statut opérationnel du dispositif bord de détection des obstacles
et l'infomation*concernant lI'obstacle détecté, y compris l'identification du train concernpé.

. N
Option Traitement | Entrees internes | Sorties Internes | Entrees externes Sorties externes
OBS X OoCs O

NOTE La sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.
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[REQ_5.3.1.2#3]
{ GOA1: M; GOA2: M; GOA3: M;GOA4: M }

La réaction du systeme en cas de détection d'obstacles doit étre maintenue tant qufelle n'a
pas été|levée par une commande de sécurité fournie via l'interface avec I''HM du poste de

commarnde.

Option Traitement Entrées internes Sorties internes El}fré‘s’externes Sorties externes

OBS X OCSs |

NOTE |L'entrée de/la sortie vers I'OHMI est fournie par REQ_6.51#3,

[REQ_5.3.1.2#4]
{ GOA1: M; GOA2: M; GOA3: O; GOA4: O }

Le systéme UGTMS doit fournir les informations relatives a I'obstacle détecté a l'interface
avec I'lHM externe du train. (O pour GOA3 et 4)

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

OBS X

NOTE La sortie envoyée au THMI est fournie par REQ_6.5.2#1.

OBS
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FCN 5.3.2 — Prévenir la collision avec des personnes sur les voies

FCN 5.3.2.1 — Demander aux voyageurs de s'éloigner du bord du quai

{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }
[REQ_5.3.2.1#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Lorsqu'un train s'approche d'un quai, le systeme UGTMS doit fournir les informations au
systémd de sonorisation externe pour avertir Ies voyageurs sur e quai.

N
Option Traitement Entrées internes Sorties internes Entrées externes Sﬁ@}s externes
WS X2 WPI 02
OCS X1

Cette efigence est traitée par I'OCS (pour informer le CPI) et le WS (pour informer‘le, WPI s'il est connecté au
WS).

NOTE 1| La détermination qu'un train approche est fournie par REQ_6.3.1#%, et la sortie envoyée au|CPI est
fournie par REQ_6.7#1.

NOTE 24 La détermination qu'un train approche est fournie par REQ_5.1.2.1.4#1 (trains communidants) et
REQ_5.1.2.2#1 (trains non communicants).

WS OCs
N2 X1
02

FCN 5.3.2.2 — Répondre a une demande d'arrét d'urgence depuis les quais

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Obligatpire (M): Tous les GOA si des dispositifs de demande d'arrét d'urgence| depuis
les quais sont utilisés par le systéeme UGTMS

[REQ_5.3.2.2#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

En cas de demande d'arrét d'urgence depuis le quai de station, une zone de protection
couvrant les voies a quai doit étre établie.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

WS X SE |

NOTE La gestion de la ZOP est fournie par REQ_5.1.4.4#1.
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WS
X

[REQ_5.3.2.2#2]

En cas
fournir |
l'origine

{ GOA1: O; GOA2: 0O; GOA3: .0y GO

de demande d'arrét d'urgence depuis le quai de station, le systeme UGT
s informations au systéme de sonorisation externe afin de permettre a la per|
de l'appel d'entrer en contact avec le personnel du PCC ou dé)la station. (O)

\d: O }

MS doit
sonne a

Option

Traitement Entrées internes Sorties internes El}ff{‘s’externes Sorties e

kternes

A

WS X1 WVC O1

B

OCS X2 WS 12 CvC 02

Cette e
exigency
concepti

Option A
sol exte

NOTE 1
systéme]
commun

Option H
NOTE 2

de com
commun

igence peut étre mise en ceuvre de deux maniéres(les options définies pour I'allocation
e ne sont pas des options de conception décidées ‘pour le systéeme UGTMS, mais résulte
on de I'environnement externe et de la maniéere dont il est connecté au systeme UGTMS):

: La communication vocale centralisée/sol extérhe est initiée par le systéme de communicatio
ne, qui est connecté au WS: le traitement est-assuré par le WS.

Le WS est informé de la demande~d'arrét d'urgence (REQ_5.3.2.2#1) et envoie l'inform
de communication vocale sol exterhe, qui initie la communication vocale avec son sys
ication vocale centralisée.

: La communication vocale centralisée/sol externe est initiée par le systéme de communicatio

centraligée externe, qui est alors connecté a I'OCS: le traitement est assuré par I'OCS.

L'OCS recoit la demande d'arrét d'urgence du WS (REQ_5.3.2.2#1) et envoie I'information au
Mmunication vocale.. centralisée externe, qui initie la communication vocale avec son sys
ication vocale sol.

He cette
ht de la

h vocale

htion au
éme de

h vocale

systeme
eme de
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Option A~ ;D-])-ti-ﬂil-B: _
ws | o
X1 L :
oL o

OCS

(e

[REQ_5.3.2.2#3]

En cas
fournir |
I''HM dJ

{ GOA1: M; GOA2: M; GOA3: M; GO/

de demande d'arrét d'urgence depuis le quai de station, le systeme UGT
bs informations nécessaires (par exemple, le statut et la localisation) a l'interfg
poste de commande pour étre-affichées et enregistrées.

\4: M )

MS doit
ce avec

Option

Traitement Entrées {\@es

Sorties internes

Entrées externes

Sorties e

kternes

Ws X

OCsS O

NOTE

| a sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3, et REQ_6.5.1#4.

WS
X

O
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Une demande d'arrét d'urgence et la réaction du systéme doivent étre maintenues tant
gu'elles n'ont pas été annulées par une commande de sécurité fournie via l'interface avec
I''HM du poste de commande.

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

WS X

OCS |

NOTE L'entrée de/la sortie vers I'OHMI est fournie par REQ_6.5.1#3.

[REQ_5.3.2.2#5]

WS
X

{ GOA1: O; GOA2: O; GOA3: O; GOM4: O }

En cas|de demande d'arrét d'urgence depuis le quai de station, le systtme UGTMS doit
commander la coupure du courant de-traction de la zone concernée. (O)
Option Traitement Entré.e&i)'lternes Sorties internes Entrées externes Sorties externes
A OCS X1 WS.\M TPCS O1
B WS X2 TPCS 02
Cette ejigence peut étrevmise en ceuvre de deux maniéres, selon la maniére dont le TPCS est conpecté au
systeme|l UGTMS (leS/options définies pour I'allocation de cette exigence ne sont pas des options de cophception
décidées pour le systéeme UGTMS, mais résultent de la conception de I'environnement externe et de la|maniére
dont il ept connecté au systéme UGTMS):

Option A

:larsque le TPCS est interfacé a I’'OCS.

NOTE 1

La coupure est commandée par I'OCS, connecté au TPCS, en vertu de la demande d'arrét d'urgence

Option B: lorsque le TPCS est interfacé au WS.

regue de la part du WS (demande d'urgence de REQ_5.3.2.2#1).

NOTE 2 La coupure est commandée par le WS (demande d'urgence de REQ_5.3.2.2#1), connecté au TPCS.
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FCN 5.3

Option A Option B !

o ws ]

C X2 -

o 02 |

Qcs | . TPCS :
i :

o1

.2.3 — Superviser les portes paliéres

{ GOA1: M; GOA2: M; GOA3: M; GO/

\4: M )

Obligatpire (M): Tous les GOA si des portes paliéres sont utilisées par le systéeme
UGTMS|
[REQ_5.3.2.3#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Si des portes paliéres sont détectées ouvertes alors qu'aucun train n'est a quai, le g$ystéme
UGTMS]| doit immédiatemient établir la zone de protection correspondante.

Option Traih,@'l'r\t Entrées internes Sorties internes Entrées externes Sorties externes
WSeX SE |

NOTE | adgestion de la ZOP est fournie par REQ_5.1.4.4#1.

WS
X
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[REQ_5.3.2.3#2]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Si une porte paliére s'ouvre involontairement, le systéme UGTMS doit fournir les informations
nécessaires (par exemple, le statut et la localisation) a l'interface avec I''HM du poste de
commande pour étre affichées et enregistrées.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

WS X OCsS O

NOTE L'ouverture involontaire d'une porte est portée a la connaissance du WS par REQ_5.3.2.3#1. La sortie
envoyéegatOftivirestfourmesoit par REQ 85 #2 oo REQ 85 1#3, et REQ 6514

WS
X

[REQ_5.3.2.3#3]
{ GOA1: O; GOA2: O; GOA3: O; GOA4: O }

Si des portes paliéres sont détectées ouvertes alors qu'aucun train n'est a quai, le g$ystéme
UGTMS] doit commander la coupure du courant de traction de la zone concernée au gystéme
d'alimentation de traction. (O)

Option Traitement (E&}}aes internes Sorties internes Entrées externes Sorties externes
A OCSsS X1 WS 11 TPCS O1
B WS X2 TPCS 02

Cette ejigence peut étre mise en ceuvre de deux maniéres, selon la maniére dont le TPCS est conpecté au
systeme| UGTMS+(le choix de I'option doit étre le méme que celui fait pour REQ_5.3.2.2#5):

Option A:dofsque le TPCS est interfacé a I'OCS

NOTE 1 La coupure est commandée par I'OCS, connecté au TPCS, en vertu des données envoyées par le WS
(ouverture involontaire de porte de REQ_5.3.2.3#1).

Option B: lorsque le TPCS est interfacé au WS

NOTE 2 La coupure est commandée par le WS (ouverture involontaire de porte de REQ_5.3.2.3#1), connecté
au TPCS.
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Option A Option B !

o ws ]

C X2 -

o 02 |

Qcs | . TPCS :
i :

o1

FCN 5.3.2.4 — Superviser les voies a quai

Obligat
quai so

{ GOA1: M; GOA2: M; GOA3: M; GO/

pire (M): Tous les GOA si des dispositifs de détection d'intrusion sur les
Int utilisés par le systéme UGTMS

[REQ_5.3.2.4#1]

Siundi
établie.

{ GOA1: M; GOA2: M; GOA3: M; GOA

spositif externe_signale une intrusion, une zone de protection correspondante

\4: M )

voies a

\4: M )

Hoit étre

Option

N
TraitP@'m Entrées internes Sorties internes Entrées externes Sorties e

kternes

WSeX SE |

NOTE

| adgestion de la ZOP est fournie REQ_5.1.4.4#1.

WS
X
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{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

La réaction du systéme en cas de détection d'intrusion sur la voie a quai doit étre maintenue
tant qu'elle n'a pas été levée par une commande de sécurité fournie via l'interface avec I'lHM

du poste de commande.

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

WS X

OCS |

NOTE L'entrée de/la sortie vers I'OHMI est fournie par REQ_6.5.1#3.

[REQ_5.3.2.4#3]

WS
X

{ GOA1: O; GOA2: O; GOA3: 0O; GO

\4: O }

Si un dispositif externe signale une<intrusion sur la voie a quai, le systtme UGTMS doit
demander la coupure du courant deltraction de la zone concernée. (O)
Option Traitement Entré.es.i)'nternes Sorties internes Entrées externes | Sorties externes
A OCS X1 WS \M TPCS O1
B WS X2 TPCS 02
Cette ejigence peut étrevmise en ceuvre de deux maniéres, selon la maniére dont le TPCS est conpecté au
systeme| UGTMS (ledchoix de I'option doit étre le méme que celui fait pour REQ_5.3.2.2#5):
Option A: lorsqueile TPCS est interfacé a I'OCS
NOTE 1| .la’coupure est commandée par I'OCS, connecté au TPCS, en vertu des données envoyées par le WS
(REQ_5[3.2.4#1)
Option B: lorsque le TPCS est interfacé au WS
NOTE 2 La coupure est commandée par le WS (demande de REQ_5.3.2.4#1), connecté au TPCS.
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[REQ_5.3.2.4#4]

Option A ;- OptionB
o ws ]
C X2 :
o 02 |
ocs 1 - TPCTS :
X1 ¥ &
o1 .

{GOA1: O; GOA2: O; GOA3: O; GOM4: O }
En cas fle détection d'une intrusion, le systéme UGTMS doit fournir la localisation au systeme
de vidég surveillance (O).
Option Traitement Entrées mtm Sorties internes Entrées externes Sorties externes
0oCcs X WS | CCS O
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[REQ_5.3.2.4#5]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

En cas d'intrusion sur la voie a quai, le systétme UGTMS doit fournir les informations relatives
a l'intrusion (par exemple, le statut et la localisation) a l'interface avec I''HM du poste de
commande pour étre affichées et enregistrées.

Option Traitement Entrées internes Sorties internes Entrées externes Sorties externes

WS X OCsS O

NOTE La sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3, et REQ_6.5.1#4.

WS
X

O

{ GOA1: M; GOA2: M; GOA3: O; GOMp4: O }

[REQ_5.3.2.4#6]

Le systéme UGTMS doit fournir, coneérnant l'intrusion détectée, les informations nécéssaires
a l'interface avec I'lHM externe du train afin de les afficher. (O pour GOA3 et GOA4)

Option Traitement Entré.e&i)'lternes Sorties internes Entrées externes Sorties externes

WS X OBS O

NOTE pne intrusion est portée a la connaissance du WS par REQ_5.3.2.4#1. La sortie envoyée au THMI est
fournie par REQ_6.5.2#4.,

WS

"f

o

O
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FCN 5.3.2.5 — Superviser la frontiére entre les voies a quai et les autres voies

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Obligatoire (M): Tous les GOA si des dispositifs de détection d'intrusion a la frontiére
de voies a quai sont utilisés par le systéme UGTMS

[REQ_5.3.2.5#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Si I'équipement externe signale une intrusion, une zone de protection predeterminee _gouvrant
I'ensemple de la zone vers la/les station(s) suivante(s) doit étre établie.

A3
Option Traitement Entrées internes Sorties internes Entrées externes (ﬁqkies externes

WS X INF |

NOTE | a gestion de la ZOP est fournie par REQ_5.1.4.4#1.

WS
X

[REQ_5.3.2.5#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

En cas fd'intrusion, lessystéme UGTMS doit fournir les informations relatives a l'intrusjion (par
exemple, le statut‘et'la localisation) a l'interface avec I'lHM du poste de commande ppur étre
affichées et enrégistrées.

N\
Option (/&p&itement Entrées internes Sorties internes Entrées externes Sorties externes

WS X QCS QO

NOTE La sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3, et REQ_6.5.1#4.
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[REQ_5.3.2.5#3]

Le systd

a l'interface avec I'lHM externe du train afin de les afficher. (O pour GOAB et 4)

{ GOA1: M; GOA2: M; GOA3:.Q; GOAM4: O }

tme UGTMS doit fournir les informations, concernant l'intrusion détectée, nécé¢ssaires

Option Traitement Entrées internes Sorties internes Entré}l@(ternes Sorties externes
WS X OBS O
NOTE |La sortie envoyée au THMI est fournie par REQ_6.5.2#1.

[REQ_S5

.3.2.5#4]

Le statd

WS
x

O

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

th\de détection de l'intrusion doit étre maintenu tant qu'il n'a pas été annulé |par une

commande de sécurité fournie via l'interface avec I'lHM du poste de commande.

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

WS X

OCS |

NOTE L'entrée de/la sortie vers 'OHMI est fournie par REQ_6.5.1#3.
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WS
X

[REQ_5.3.2.5#5]

{ GOA1: O; GOA2: 0O; GOA3: .Q;GOM: O }

En cas d'intrusion sur la voie en interstations, le systtme UGTMS doit_ demander la foupure
de I'alimentation de traction de la zone concernée. (O)

Option Traitement Entrées internes Sorties internes Entré}l@(ternes Sorties externes

A OCSs X1 WS 11 TPCS O1

B WS X2 TPCS 02

Cette ejfigence peut étre mise en ceuvre de deux maniéres, selon\la maniére dont le TPCS est conmpecté au

systeme| UGTMS (le choix de I'option doit étre le méme que celuj fait pour REQ_5.3.2.2#5):

Option A: lorsque le TPCS est interfacé a I'OCS

NOTE 1| La coupure est commandée par I'OCS, connécté au TPCS, en vertu des données envoyées par le WS

(intrusioh connue par REQ_5.3.2.5#1).

Option B: lorsque le TPCS est interfacé au WS

NOTE 2| La coupure est commandée par_le WS (intrusion connue par REQ_5.3.2.5#1), connecté au TP{S.
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OptionA '+ OptionB .
o ws ]

. X7 .

o 02 |
ocs | - TPCS
X1 | o s

o1

FCN 5.3.2.6 — Superviser les portes d'extrémité de gquai
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Obligatpire (M): Tous les GOA si des portes d'extrémité de quai sont utilisées par le
systemp UGTMS
[REQ_5.3.2.6#1]
{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }
Si I'équipement externe_signale une ouverture de porte et un acces non autorisé, un message
d'intrusipn et une zone)prédéterminée de protection couvrant I'ensemble de la zojhe vers
la/les stption(s) suivante(s) doivent étre établis.
Option Tr‘&a;nt Entrées internes Sorties internes Entrées externes Sorties externes
WS ) X SE |
NOTE a gn:finn de la ZQP est fournie par QF(\_R 1.4 441
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WS
X

[REQ_5.3.2.6#2]

Le statd

t de détection de l'intrusion doit étre maintenu tant qu'il n'a pasoeté annulé

{ GOA1: M; GOA2: M; GOA3: M;GOA4: M }

par une

commande de sécurité fournie via l'interface avec I'lHM du poste de cammande.
Option Traitement Entrées internes Sorties internes Entré}l@(ternes Sorties externes
ws X ocCs |
NOTE |L'entrée de/la sortie vers 'OHMI est fournie par REQ_6.5.1#3¢

[REQ_S5

Afin d'é

.3.2.6#3]

viter un message d'intrusion et de mettre en place une zone de protection,

WS
X

{ GOA1: O; GOA2: O; GOA3: O; GOAM4: O }

l'accés

d'une personne autorisée doit étre admis suite a une commande de sécurité fournie via
I'interface avec I'lHM du poste de commande. (O)

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

WS X

OCSs |

NOTE L'entrée de/la sortie vers 'OHMI est fournie par REQ_6.5.1#3.
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[REQ_5.3.2.6#4]

Les droits d'accés doivent étre retirés:

— lorsque la porte est fermée,

— au-dela d'une période prédéfinie, (O)

{ GOA1: M; GOA2: M; GOA3: M;GOA4: M }

— suitg¢ a une commande fournie via l'interface avec I'lHM du*poste de commande. (Q)
Option Traitement Entrées internes Sorties internes <'(E;;l:rées externes Sorties externes
WS X OCS | SE |
NOTE |L'entrée regue de I'OHMI est fournie soit par REQ_6¢5.%#2 ou REQ_6.5.1#3.

[REQ_5.3.2(6#5]

WS
X

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

En cas d'intrusion, le systéme UGTMS doit fournir les informations relatives a I'ouverture de
la porte d'extrémité de quai (par exemple, le statut et la localisation) a l'interface avec I'lHM
du poste de commande pour étre affichées et enregistrées.

Option Traitement Entrées internes

Sorties internes

Entrées externes

Sorties externes

WS X

OCsS O

NOTE L'intrusion est portée a la connaissance du WS par REQ_5.3.2.6#1. La sortie envoyée a I'OHMI est
fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3, et REQ_6.5.1#4.
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WS
X

O

FCN 5.3.2.7 — Superviser les issues de secours a partir de la voie

{ GOA1: M; GOA2: M; GOA3: M;GOA4: M }

Obligatpire (M): Tous les GOA si des issues de secours a partir-de la vole sont

interfagées par le systéme UGTMS

[REQ_5.3.2.7#1]

{ GOA1: M, GOA2: M; GOA3: M; GOA4: M }

Si I'équ|pement externe signale I'ouverture d'une porte; un message d'intrusion et upe zone
de protgction prédéfinie doivent étre établis.

Option Traitement Entrées internes

Sorx'h@%ternes

Entrées externes

Sorties externes

WS X

INF 1

NOTE |La gestion de la ZOP est fournie par REQ "5.1.4.4#1.

WS
X

[REQ_5.3.2.7#2]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le statut de détection de l'intrusion doit étre maintenu tant qu'il n'a pas été annulé par une
commande de sécurité fournie via l'interface avec I'lHM du poste de commande.

Option Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

Ws X

NOTE L'entrée de/la sortie vers 'OHMI est fournie par REQ_6.5.1#3.
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[REQ_5.3.2.7#3]

{ GOA1: M; GOA2: M; GOA3: M;GOA4: M }

En cas|d'intrusion, le systtme UGTMS doit fournir les informations cancernant l'issue de
secours| (par exemple, le statut et la localisation) a l'interface avec/I''HM du ppste de
commande.
Option Traitement Entrées internes Sorties internes El}fré‘s’externes Sorties externes
ws X 0oCsS O

fournie g

oit par REQ_6.5.1#2 ou REQ_6.5.1#3.

NOTE L'intrusion est portée a la connaissance du WS par REQ{5)3.2.7#1. La sortie envoyée a I'QHMI est

FCN 5.3

Wis
X

O

.3 — Protéger le personnel sur la voie par zone de travaux

{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }

[REQ_5.3.3#1]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Une zone de travaux requise doit étre établie par une commande spécifique fournie via
I'interface avec I'lHM du poste de commande.

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

Ws X

OCS |

NOTE L'entrée regue de I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.
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WS
X

[REQ_5.3.3#2]

{ GOA1: M; GOA2: M; GOA3: M;GOA4: M }

La zong de travaux requise doit étre annulée par une commande deJsécurité spgécifique

fournie Via l'interface avec I''HM du poste de commande.
Option Traitement Entrées internes Sorties internes Entré}l@(ternes Sorties externes
WS X ocCs |
NOTE |L'entrée de/la sortie vers 'OHMI est fournie par REQ_6.5.1#3¢

[REQ_S5

.3.3#3]

Le syst

WS
X

{ GOA1: n/a; GOA2: M; GOA3: M; GOA4: M }

bme” UGTMS doit empécher les trains circulant en mode automatique d'entrer dans

une zone de travaux établie.

Option

Traitement

Entrées internes

Sorties internes

Entrées externes

Sorties externes

OBS X

WS |
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[REQ_5.3.3#4]

{ GOA1: O; GOA2: 0O; GOA3: .Q;GOM: O }

La cominande, qui établit la zone de travaux, doit inclure le choix d'une limjtation de v

itesse a
sélectiohner. (O)
Option Traitement Entrées internes Sorties internes Entré}l@(ternes Sorties externes
WS X ocCs |

NOTE |L'entrée regue de I'OHMI est fournie soit par REQ_6.5.1#2 ouREQ_6.5.1#3.

La commande de I'OCS inclut le choix de la limitation de vitesse.

WS
X

[REQ_Y.3.3#5]

{ GOA1: O; GOA2: O; GOA3: M; GOA4: M }

Le systéme UGTMS doit empécher les trains d'entrer dans une zone de travaux établie tant

que l'entrée n'est pas autorisée train par train par une commande de sécurité via l'interface
avec I''HM du poste de commande. (O pour GOA1 et 2).

Option Traitement Entrées internes Sorties internes
WS X oCs |

Entrées externes Sorties externes

NOTE L'entrée de/la sortie vers 'OHMI est fournie par REQ_6.5.1#3.
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WS
X

[REQ_5.3.3#6]

{ GOA1: M; GOA2: M; GOA3:.Q;GOAp4: O }

Tant que la zone de travaux est établie, le systétme UGTMS doit fourniryles informgtions la
concernjant a l'interface avec I''HM externe du train et/ou a l'interface)javec les équipements
sol (par|exemple, indicateur). (O pour GOA3 et 4)

Option Traitement Entrées internes Sorties internes El}ff{‘s’externes Sorties externes

WS X OBS O TSE O

NOTE |La sortie envoyée au THMI est fournie par REQ_6.5.2#1.

[REQ_5.3.3#7]

{ GOA1: M; GOA2: M; GOA3: M; GOA4: M }

Le systeme UGTMS doit fournir les informations nécessaires a l'interface avec I'lHM du poste
de commande concernant la zone de travaux établie.

Option Traitement Entrées internes Sorties internes Entrées externes

WS X OCsS O

Sorties externes

NOTE La sortie envoyée a I'OHMI est fournie soit par REQ_6.5.1#2 ou REQ_6.5.1#3.
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WS
X

O

{ GOA1: M; GOA2: M; GOA3: M;GOA4: M }

[REQ_5.3.3#8]

L'annulation d'une zone de travaux établie ne doit pas supprimer les limitations temporaires
de vitespe en vigueur au méme endroit.

Option Traitement Entrées internes Sorties internes Entré}l@(ternes Sorties externes
WS X
WS
X

FCN 5.4 — Superviser le transfert deswoyageurs

FCN 5.4.1 — Contrdler les portés.du tra