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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
AUTOMATED URBAN GUIDED TRANSPORT (AUGT)
SAFETY REQUIREMENTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-gperation on all questions concerning standardization in the electrical and electronic hd and in
addjtion to other activities, IEC publishes International Standards, Technical Specifiqations; Technlca| Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "). Their
preparation is entrusted to technical committees; any IEC National Committee intg ested n Healt with
may participate in this preparatory work. International, governmental and non- s liaising
with the IEC also participate in this preparation. ifation for
Stapdardization (ISO) in accordance with conditions determined by agreemé b arfizdtions.

2) Thel formal decisions or agreements of IEC on technical matters express\as nea rnational
conpensus of opinion on the relevant subjects since each techni from all
intefested IEC National Committees.

3) IEC| Publications have the form of recommendations for inte National
Committees in that sense. While all reasonable efforts are ht of IEC
Publications is accurate, IEC cannot be held responsiblg for any
mis|nterpretation by any end user.

4) In ¢rder to promote international unifor blications
transparently to the maximum extent possib A between
any|IEC Publication and the corresponding nationale e latter.

5) IEC| provides no marking procedure to ifidicate its “gpproval for any
equjpment declared to be in conformity with\an IE

6) All yisers should ensure tha

7) No Jiability shall attach to | berts and
merpbers of its technic hmage or
oth¢r damage of any or for costs (including legal fees) and
expenses arisin this IEC Publication or any dther IEC
Publications.

8) Attgntion is drawn tQ Srmati : cited in this publication. Use of the referenced publi¢ations is
indippensable for the i s

9) Attgntion is draw iili at/some of the elements of this IEC Publication may be the qubject of
patgnt rights \ \ot:be helt responsible for identifying any or all such patent rights.

A PAP is i iftcation not fulfilling the requirements for a standard but made

availapl ‘

IEC-PAS 62267 has been processed by IEC technical committee 9, Electrical equipmgent and

systems foryrailways. It defines the essential safety requirements for an Automated Urban

Guided\Transit system (AUGT).

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
9/868/PAS 9/898/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee

or subcommittee concerned will transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of three years starting from
2005-12. The validity may be extended for a single three-year period, following which it shall be

revised to become another type of normative document or shall be withdrawn.
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INTRODUCTION

This Publicly Available Specification is a generic guideline providing recommendations which
can help transport authorities and authorities having jurisdiction to define appropriate and safe
Automated Urban Guided Transport (AUGT) requirements for their specific application, taking

into a

ccount that the requirements are determined by their own specific risk analysis, as is

required in the life-cycle RAMS process according to IEC 62278 with respect to the different
risk acceptance principles in the world.

The recommendation of this PAS for the definition of global and generic safety requirements is

based

on the experience coming from proven solutions throughout the world.

Due fo the diversity of possible technical solutions that may be adop ad - ifferent
circunpstances, the requirements defined by this PAS should be inimum
requirements. Each technical solution chosen or aspects of jraphic,
envirghmental, social or legal consideration may generate thei safety
requirements. It is expected that hazard analysis is carried outto ablish/a ditional
requirements

Therefore, the PAS does not prescribe specific equipme ' S R sgary to mitigate the

vario

minim
the d
possik

to be followed, as a
N project with regpect to
|ver and staff functlons replaced . i t. Additionally, it dgscribes

Mder ehensive safety anglysis of

Howeyer, the PAS does not take into hazards that may arise from the large
number of different applicati 6 MIsgosthis PAS cannot describe completely
all thel safety measures n

Moredver, the PAS do » i ) [ ossible
hazar@l where the“assosiated hiski [ . [ 78, it is
the rejsponsibilit > in agreement with the authority having jurigdiction
and with respect to eptance principles and legal requirements, tg decide
on thq tolerability o the implementation of a specific safety measurg.

It has] that the PAS is basically a specification related to |railway
applicptions. i di¢tions with all other standards, even non-IEC standardq, which
are rel in, the. field\ of railway applications including civil engineering, no values or
considerat i ruct existing standards in their field of application are given. Bpecific

values
values

NOTE

drawn 1

PAS are subject to changes by WG 39.
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RAILWAY APPLICATIONS -
AUTOMATED URBAN GUIDED TRANSPORT (AUGT)
SAFETY REQUIREMENTS

This Publicly Available Specification covers general high-level safety requirements for all types

of aut

mated urban guided transit systems with independent self-propelled trains oper

ting on

an ex

This HAS deals with safety requirements needed to compensate for thé
attendant staff who are typically responsible for the activities medtio
describes the relationship between the grade of automation and basis

lusive guideway.

river or

\ [fable 1

The r¢quirements are restricted to the transit system as d verless
Train Operation (DTO) and Unattended Train Operation (0J0O) defined
in 3.2|(see the shaded areas in Table 1).
Table 1 - Grad/eiﬂ& 7&\
NS
On-sight thain \t;ez'i; d Driverless | Unattended
gnt u \ate train rain
. . ) operati train h .
B3sic functions of train operation operation operation
operation TOS (
STO DTO UTO
<\\( GOAO0 GOA2 GOA3 GOA4
Ensuring safe [ Ensure sa \Q\uy\ X S S S
movemgent of ints
trains and/sontrel
in(syste
Ensurg safe S S S S
sepafatiomof
train
Enstxe saf X X S S S
peed (partly
supervised by
system)
Driving n;rol X X S S S
acceteratign and
braking
SuperV|sing Prevent collision X X X S S
guideway With obstacles
Prevent collision X X X S S
with persons on
tracks
Supervising Control X X X X S
passenger passengers doors
transfer
Prevent person X X X X S
injuries between
cars or between
platform and train
Ensure safe X X X X S

starting

conditions
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Non- Semi- .
On-sight train automated automated Drltver.less Unatte.nded
. . . rain train
. . . operation train train operation operation
Basic functlops of train operation operation p p
operation TOS DTO uTOo
NTO STO
GOA0 GOA1 GOA2 GOA3 GOA4
Operating a Set in/set off X X X X S
train operation
Supervise the X X X X S
status of the train
Ensuring Perform train X X X X S and/or
detectign and diagnostic, detect sfaf] in OCC
managg¢ment fire/smoke and
of emefgency [ detect derailment,
situatiops handle
emergency
situations
(call/evacuation,
supervision)
NOTE |x = the responsibility of operations staff (may be realised by teghnical syste
S = shall be realized by technical system.
This HAS does not specifically look at security i ements
may alpply to assuring security within tb i
NOTE | The definitions of “security” and “safety” age giwen
The gpplication of this PAS is subsidiar ority in
accordlance with its respe able to
the trgnsport system location:
The application of this |PA
e sopial risk @ ures or different national legal regulatigns (for
expmple, SHO les (for example, GAME, ALARP, MEM);
e laws and dec
e spgcial o uents coming from the authority having jurisdiction or from an
independ arge of the specific project;
e the fe operation” by the transport authority.
This RAS doesynot apply to the following types of transportation systems, unless specifically
required by<the s
e Adtomated People Movers (APM) operating entirely inside a privileged environment such as

an

airport, a commercial centre, a leisure resort;

e amusement rides and roller-coasters, generally featuring a single station so that

pa

ssengers board and alight the system at the same location;

e Intercity and mainline train services, generally operating in a rural environment on part of
their routes;

e cable-driven systems;

e systems featuring electronically guided vehicles (with optical sensors, or magnetic sensors,

or

similar devices/systems.

The PAS is not concerned with risk arising during work for construction, installation,

modifi

cation and dismantling of the system.
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This PAS is not concerned with pre-existing DTO or UTO systems (for definitions, see 3.2) that
were designed before this PAS took effect.

In the case of upgrading an existing transit system to a DTO or UTO system, the risks
associated with the existing system are outside the scope of this PAS. However, the risk
assessment process described herein may be relevant, and its application is at the discretion of
the safety authority having jurisdiction.

In the case of extending or modifying an existing DTO or UTO system in operation, this PAS
applies only if the change is significant as determined by the safety authority having
jurisdiction; but the risks due to the relationship with the unchanged parts of existing systems

H 4 Il " e 1 H TH [y ) 1 1l o | s n
(I’O”Ing SLWUCUR, UTdUUUTT PUWCT SUpPPTY, SIYlialiily, PidilurTTis ) ohidil VT IdRCTT TTTIU aUCUUTIL.

2 Nprmative references

The fqllowing referenced documents are indispensable for the gpplicati ent. For
dated|references, only the edition cited applies. For undated\tefer c ition of
the referenced document (including any amendments) appli

IEC 6R278, Railway applications — Specification and 1 jlability,

3 Terms, definitions and abbre\viatiq

For the purposes of this document, the/following\te efinitions and abbreviations apply.

3.1 [Transportation sysg

3.1.1 |Automated Urbg

metropolitan scale_urb opelled
vehicles mecha@gy : ad and
pedesirian traffic; . without

restridtions:
a)

b)

3.1.2

See ASCE (American Society of Civil Engineers) standard 21: Automated People Mpvers —
Part 1.

3.2 Grades of automations
3.21 On-sight Train Operation (TOS)

operation in which the driver (i.e. the train operator) has full responsibility and no technical
system is required to supervise his activities

3.2.2 Non-automated Train Operation (NTO)

operation in which the driver (i.e., the train operator) is in the front cabin of the train observing
the guideway and stopping the train in case of a hazardous situation. Acceleration and braking
are controlled by the driver in conformance with wayside signals or cab-signalling. The
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signalling system and any associated wayside system supervise the activities of the driver;
however, with respect to the signals and the speed, this supervision may be discrete, semi-
continuous or continuous. Safe departure of the train from the station, including door closing, is
the responsibility of the operations staff whether onboard the train or on the station platform

3.23 Semi-automated Train Operation (STO)

operation in which the driver is in the front cabin of the train observing the guideway and
stopping the train in case of a hazardous situation. Acceleration and braking is automated and
the speed is supervised continuously by the system. Safe departure of the train from the station
is the responsibility of the operations staff, whether on board the train or on the station platform

3.24 Driverless Train Operation (DTO)
operation in which additional control and detection systems are neg

becaulse there is no driver in the front cabin of the train to observeg
train in case of a hazardous situation.

An oplrations staff person is necessary onboard. Safe de
includjng door closing (open point), can be the responsibih
done automatically

3.2.5 Unattended Train Operation (UTO)

opera
becau

Safe ¢

3.2.6
DTO ¢

3.2.7
TOS,

3.3
3.3.1

train which is ‘constructed (designed) for independent train operation

3.3.2 dependent train

with STO
top the

station,
may be

o DTO

train which is designed for operation with other traffic

3.3.3 passenger cabin

part of a train which is used for the transport of passengers

3.34 passenger transfer door

train door which provides the passenger transfer between the passenger cabin and the platform
in the stations. It could also be used as an emergency exit in cases of hazardous situations,

when the status of the passenger cabin changes into an unsafe status
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3.4 Guideway
3.4.1 independent guideway

guideway which is independent from other traffic on account of its location or its form of
construction. Level crossings (as defined in 5.3) may be part of an independent guideway

3.4.2 dynamic envelope

space around the track which is required as safe room for the train during motion

3.4.3 __safety space of guideway

space| beside the track, which persons can occupy without danger of be ck by passing
trains

3.5 |Station
3.5.1 platform

area qf station which is built for passenger transfer bet

3.5.2 waiting area

area ¢f platform, which is safely sepdrat - v jns and
whereg] persons should wait for approackingtra

3.5.3 passenger transfer area

area o¢f platform, directly, ; for the
passage of passengers du Y¥aiting area and train; the area ip which
board|ng and alighting joscu

3.54 platfor@

To bel|defined

-

ck

3.6 |Technijc€a

3.6.1 Control (ATC) system

systermn for auto i ontrolling train movement, enforcing train safety, and directipg train
operation. ATC gs automatic train protection and may include automatic train operation
and/of automatic train supervision

3.6.2 —Automated-Traim Protection (ATP) system

safety-related subsystem within the automatic train control system that maintains safe route,
protection against collisions and excessive speed and other hazardous situations

3.6.3 Automated Train Operation (ATO) system

subsystem within the automatic train control system which performs any or all of the functions
of speed regulation, programmed stopping, door control, performance-level regulation or other
functions otherwise assigned to the train operator
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3.6.4 Automated Train Supervision (ATS) system

subsystem within the automatic train control system that monitors trains, adjusts the
performance of individual trains to maintain schedules, and provides data to adjust service to
minimize inconvenience otherwise caused by irregularities

4 Methodology

The methodology used for deriving the safety requirements given in this PAS is based on the
principles of the first steps described in the life-cycle phase of IEC 62278 (Figure 1).

Concept

Sygtem definition and Meth9d°|°gy
application conditions of this PAS
Top level hazard
‘ analysis
Risk analysis ‘
Safety

g

System requirements requirements —
System acgéptarice Perfoym onitoring De-commissiorfing and
disposa|
................................... ./’.-.\\.. 4 upupupupupupspEEEpSpRpEEY SEpEpEpEEE
Apportionment of system €
requirements g ty apcepta

| WAN

Design and implementation

4.1 |System

The e]lements, the transit system, the boundaries and the application conditions of the|system

are defined in Clause 5. The basic functions of train operation, no matter what grade of
automati i i defined
in Table 1.
4.2 Top-level hazard analysis
a) Identification of hazardous situations taking into account all safety-related functions to
be covered by the system if there is
e no train driver in the front train cabin (DTO);
e no operational staff necessarily onboard trains (UTO)
b) Identification of safeguards which are able to compensate for the absence of train driver

with corrective actions and measures.
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4.3 Safety requirements

The safety requirements for each safeguard are described in Clause 7.

NOTE This PAS does not state the choice of corrective action or the acceptable level of residual risk. This should
be done for the specific application under the responsibility of the authority having jurisdiction, in a way which

a) allocates the hazards of the specific application and required risk reduction with respect to the specific safety

culture and accepted residual risk;

b) defines the quality of safeguards by describing safety-related requirements and functions embedded in the

overall functionality of the specific system;

c) assigns Safety Integrity Levels (SIL) to the defined safeguards and their functions.

5 System description

AUGT]is a system which

e trgnsports passengers from one station to another;
e usps automated self-propelled trains;

e rums on an exclusive guideway;

e allpws train operation independent from other traffi

e provides conditions of safe train movement.

Based on this basic system descriptiop

5.1 Station

Locality which allows passenger acce transfer from the public enviflonment

to theltrains (i.e., boarding’and alig

The subsystem statio
below

Waiting area

| || — || | || —
Passenger transfer area

afe under the circumstances of escape in the
) is by definition outside the transport syst

defined

case of
em and

Esenger

1
| Platform track

Figure 2 — Areas of subsystem station

5.2 Train

The system element which operates within the guideway and, under regular conditions, moves

along the guideway and stops in the stations for passenger transfer.
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The train can be a

single vehicle;

composition of single vehicles, forming a unit, which can not be decoupled in
operation;

composition of single vehicles or of multi-vehicle units which can be decoupled in
operation.

The subsystem train is divided into

the passenger cabin (compartment) which is defined as a safe area if

regular

regular

— | a safe train movement is provided;

— | adequate safeguard is provided against external events impasiing on\the-'t
example, an obstacle on the guideway, on the platform, . uate sa
against internal hazardous events impacting on passengers, i

the staff (drivers) cabin when included;
passenger/transfer doors;

other train doors or additional emergency exits if proui

The train itself with its drive, bogies, passenger( capiy i as safe if the

requirements for mechanical and electrical trai
wheelp is provided. This is not within the

The ftrain subassemblies comprising the
equiprent, signalling system, meg
compar

system, bogies and g
ectrical aspects of the pa

tment, communications syste elements of the train subsys

in, for
eguard

general

led and safe gujding of

hlidance
ssenger
em are

not part of the scope of thi A tichal design requirements for the train
subassemblies may be dict 5 S 8 i

5.3

. Guideway :et
The sybsystem gutide

thg¢ construction

forl safe bujldings (sta n)yand safe guiding of wheels are fulfilled, which is ng
the¢ scopeof thj afined as outside the system;
the cléara ay Which means the space above the track which is required

pace of the gwdeway including emergency eX|ts if the construction

PAS and is deflned as being outside the system

s PAS.

itements

t within

as safe

of the
of this
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e |||||||||||||||HHHHHHHHH HHHHHHHW"”"”"”"” >

Walkway (optional)

£
S N IS I IS D B § S O B .

Track 1
. molefrance of quideway, | o o

A sperfi
or oth
crossi

ing trains
ioh (level

Level

=
[ve)

HHHmmHH|||||||||||||||||

Figure 4 — Guideway with level crossing

A special type of fully automated guideway (Figure 5) is a storage area, which can be used

e for storing trains, which are not in use for passenger service; or

e for receiving trains out of passenger service and dispatching trains into passenger service.
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5.4

The fq
contrg

5.5

The fg

Station A

Track "

Clearance of guideway g

Sdtting routes and ensuring safety of routes.
Transmitting movement instructions to train.

Suypervising technically the movem

trdin as defined in

service vehicles;

e
o

— | clearance &

— | levelscrossing

equipment rooms;

Limits of the system

llowing items are included in the sys%
tform edg@
right of way:

llowing basic functions which ensure safe train moy€ment agd-are typicdl to STO train

tate.

5.2;

ated section):

control centre;

traction power along the guideway.

In particular, the following subsets are excluded:

stations (except for transfer area on the edge of the station platform) and the associated

lifts, escalators;

tunnels, bridges, structures;

areas where trains cannot be operated automatically (for example, the workshop);

power distribution

system.
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6 Hazard analysis
Hazards covered by this PAS are those associated with the items of 6.5.

6.1 General

All terms and abbreviations used in the risk analysis are defined in IEC 62278.

6.2 Type of persons exposed to hazards

6.2.1 Passengers

Peoplg using the system.

Passgngers may have different levels of awareness, mobility react to

hazarglous situations.

Ra

)

6.2.2 | Staff

Persohs who are involved in the train operation proces
employees of other involved entities.

ahsport authority or

Note that there are different types of staff:

e operational staff;
e maintenance staff;
e resgcue staff;

e exfernal staff (mainten@

6.2.3 Public
Persops who ar@si
system.

6.3 Material toé

y be affected by the hazardous situation$ of the

6.3.1
6.3.2
6.3.3 of passengers

6.3.4 Animals

The risk should be addressed.

6.4 Interaction with systems which are defined as safe and are outwith the scope of
this PAS

As a basis of hazard analysis, first of all, those hazards shall be identified by comparison with
NTO and STO, which exist due to the fact that

e in DTO, there is no driver in the front cabin of the train;

e in UTO, there is no operational staff necessarily present in the train.

Secondly, it shall be verified additionally which consequences are given under the

circumstances of DTO and MTO for systems which are defined as safe before (for example,
safe guiding of the train, safe bridges, safe routes).
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The basic requirement is that a transport system for DTO and UTO shall at least be operated
with the same safety level as any conventional system. (The safety quality is the result of the
realization of technical and functional requirements and operational rules.)

6.5 Identification of hazardous situations

The list in Annex A identifies only top-level hazards due to the absence of a driver or on-board
staff in accordance with the basic functions defined in Table 1 which require technical
solutions.

6.6 Corrective actions

A list of possible corrective actions is given in Table B.1.

7 Spfety requirements and corrective actions

Safety requirements given in this PAS are supplementary t s for a

conveptional transit system.

A hazprd analysis for the specific application shall b ablg 2 gives a minimum set
of toptlevel hazards to be considered for DTO and U

Subsdquent subclauses describe so iblg ¢ b given
hazargs.

The dhoice of the corrective actions/shall be\bhas for the
speciffjc application.

There|are four kinds ofisafeqg

a) Preventior™af accident through the application of equipment and facilities designed to
avoid ha ituafi \

mation for passengers or other persons (for example, warning
g such as "mind the gap").
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Table 2 — Minimum set of top-level hazards (under consideration)

Basic function
to be replaced drivers Hazardous situation
responsibility by system

Possible corrective action

Description*

Supervising guideway to Person in station at platform | Full platform doors 1
prevent collisions with edge
persons on track
Half-height platform doors 2
Platform fences 3

Warning line
Detection devices /\ b
Staff surveillance (\\ N\
Emergency stop swi cth\y\\ > t
including traction power off)
Public addres<syskr\ \ > B
Rules N\ N \ )
Person in station in platform Rul \ \/ 10
track /8’\
V{(arnﬁwg/lini 11
gaff sgrveé”}’\cg > 12
ergeqcy stop/switch (possibly 13
inckuding ion power off)
te&k{n devices 14
\i-b{IMght platform doors 15
Mplatform doors 16
Platform fences 17
Public emergency call system 18
Platform end door detection 19
Full-height platform end door 20
Rules 1
Platform end warning line 22
Staff supervision 23
Emergency stop switch (possibly 24
including traction power off)
Detection devices 25
Half-height platform end doors 26
Platform end walls 27
Platform end fences 28
Public emergency call system 29
Public address system 30
Person leaving platform area | Platform track intrusion detection 31
(towards track between
stations) from the platform
track
Half-height platform doors 32
Full platform doors 33
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Basic function
to be replaced drivers
responsibility by system

Hazardous situation

Possible corrective action

Description*

Rules 34
Warning line 35
Staff surveillance 36
Emergency stop switch (possibly 37
including traction power off)
Detection device 38
Platform fence 39
Public emergency call syste 4|O
Public address system /\\ 41
o~
Train approaching staff Training and educatigh staf 42
already being in track-bound
safety area between stations
Av0|d|ng auto ted %}\ / 43
operat|o g or&%\
Staff Na\&g }\{W 44
Train approaching Segre 45
unauthorized person already
being on track between
stations
I&ws a regul tions 46
XA\\Y{OI ing undetected entering from 47
Avi g undetected entering from 48
ne hbouring stations
Rules 49
Staff communication equipment 50
Train stopping device by OCC q1
Switch-off of power supply if
necessary
(Safe door alarm handling)
< \ k \ Safe walkway g2
Superv(sing pa \E/ntrapment and drag Safety devices on passenger 33
transfef and confro transfer doors
passenper dodts
Public address system 54
PubIic emergency call system
Doors closing announcement
Audio and visual warning
Emergency stop on board 55
Emergency stop switch (possibly 56
including traction power off) on
platform
Rules 57
Staff surveillance 58
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Basic function
to be replaced drivers
responsibility by system

Hazardous situation

Possible corrective action

Description*

Supervising passengers Fall of passenger from the Barrier between cars of train 59
transfer to prevent persons platform between cars of train
injuries between cars or
between platform and train
Barrier on the platform edge in the 60
alignment of the gap
Wayside detection device 61
Half-height platform doors 62
Full platform doors L~ q3
Platform fence /4 g4
On-board detection devise q5
between cars of trai{v\
Staff surveillar}de\\ \ g6
Marks of train dqors ar\eko the / q7
platformZ\ \
Ref}g’eﬁﬂ{\er\Qe D tf&s{n\/ a8
Fall of passenger between DéSiWIeSW g9
cars and platform edge A ¢
/\ éap fiI(er ((n Boa{d> 70
pfiller on the/platform Vi
/L Det\éc{ion system on board 72
\ (\ \QE&QM% system on the platform 73
( /\\ \) kS@f surveillance 74
N
~ Refuge area under the platform 715
\ Emergency stop on board 76
Emergency stop switch (possibly n7
including traction power off) on
platform
\/ Public communication equipment 78
Doors closing announcement
Audio and visual warning
Supervisin 9stacles on guideway Obstacle detection device on 79
prevent board
obstacl
Rules (inspection train with staff g0
monitoring)
Seyregatedguideway 1
Intrusion detection device on 82
guideway
Emergency stop device on board 83
Ensuring detection and Fire/smoke in train Fire smoke detection on board 84
management of emergency
situations
Emergency call device 85
Emergency stop device on board 86
Fire smoke detection on way side 87
Evacuation rescue plan 88
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Basic function
to be replaced drivers
responsibility by system

Hazardous situation

Possible corrective action

Description*

Automatic fire extinguisher on 89
board
Automatic fire extinguisher on the 90
platform
Ventilation system on board 91
Ventilation system in the tunnel 92
Derailed train Derailment detection system 93
Emergency stop device on board 94
Public emergency call devit{e 95
N
Rules (evacuation re%@plan(\ 96
External event (flash flooding, | Specific design \)97
flooding, earthquake, etc.)
Rules (evacua}}Qn resc éQ / 98
Laws, reé@t\ﬂéi Medu}g 99
Ma n}qs\a/ 100
peci ic etec i W(water, 101
w d rost earthquake)
( (\\ Monit rmg(Q)og\(;/ 12
P\NQHC Wy call device 103
System failure utomatic train testing and 104
(\ diagnos}ic
/\ /\\ I\Mual rescue 105
S&ert\%ag_@t upervising passengers behaviour 106
Emergency call response 107
management
\/ \ Emergency rescue plan 108
elf gyacuatio Emergency call response 109
(\ management
/\ \ Detection of the doors opening 110
\ \ \/ Rules 111
AN
Superv(sin 112
transfef to ensuge s
starting condition
Operating the train/set invdet 113
off operation
Operationthe H4

train/supervising the status
of the train

*

Temporary numbering of description
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A corrective action may introduce new hazards. Those new hazards shall also be considered in
the hazard analysis.

7.1  General requirements

Generally, any message and reaction from an automatically acting protection device from the
functions described below shall remain till it is deliberately reset by an authorized person
following confirmation that the reason for the danger does not exist any longer (to be
considered).

7.2 Safety of passengers on platform

One olf the basic functions related to the platform is to prevent a train fro king a~person on
the track. In a non-DTO/UTO system the basic functions will be fulfilte he frain driver
within|the limits of his ability to react.

Therefore, for DTO/UTO systems, there should be special feat ' p ensure
that persons are not endangered by moving trains. This objectjve is>egonsidere fulfilled
when there are either

a) enclosed platforms having platform edge s
escribed in 7.2.1; or

b) open platforms with detectiorK syste Jutomatically when a person is

C) open platforms minimum requitemertts, i : gers of
the hazards at the platform-edge a proyidé the means for passengers or|staff to
stop trains as destribed, i .

In addition to these fi omwruuhicatien equipment should be provided on the| station

platfofm, as des i

Measyres to ensurg om the

platfo

7.21

A platform i hstalled

integr i ' ion (platform doors) are provided to form a continuous bartier wall

An enklgsed platform avoids the hazardous situation of a passenger or an object entefing the
guideway” (platform track) from the platform and shall provide safe passage betwéen the
platform and a train, only when a train is stopped in the station and both the train doors and
platform doors are open.

7.21.1 Full-height platform screen

Full-height platform screens shall form a barrier wall the height of which is equal to, or greater
than, that of the train doors. The platform doors shall be installed at the platform edge on the
guideway side (trackside) of the screen and shall have a clear opening height equal to, or
greater than, that of the train doors.

Requirements for full-height platform screens and full-height platform doors are as follows.
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a)

b)

f)

g)

h)

7.21.2

Partial-
local huilding.requirements for fences or pedestrian safeguards.

Requirements des
partial-h€ight platform screens.

The platform doors shall be coordinated with the train doors to automatically open/close for
passenger transfer when the train stops in a position properly aligned with the platform
doors — otherwise, the doors shall remain closed and locked.

The platform doors shall be wider than, and provide unobstructed access to, the clear
opening of the vehicle doors, in accord with the intended stopping accuracy of the trains.

The platform doors shall remain closed and locked until the train has reached the
prescribed stopping position and shall open only if an adequate minimum width-of-passage
is provided for passengers.

The detection that the platform doors are closed and locked shall be performed in

accordance with the principle of maintaining a continuous closed-circuit current or an
equi\mlnnf fail-safe measure

Thie platform door controls shall be so designed such that it is possible to

1)| close the doors and remove them from operation via remote roh, but-only if it is
2)| close the doors and remove them from operation from 3 the door

Hqwever, whether the removal from operation is perfo ly/or tocally at the doors,
th¢ passengers must be able to easily recognize that ik C ve been removed from
opkration.

Thie gap between the train and the platform sc ' : gnough for a pernson not
to |be trapped between the vehicle and the p| . Alternatively, if the gap|is large
enpugh for a person to reach th ) i apped between the vehicle and
th » etween the vehicle and the platform
scfeens shall be detected and the dgots p

p

If & train fails to align prop i e doors when it stops in the station inf such a
wgy that automatic™pening of is mot permitted by the control system |and an
emergency evicu f (n is\required, there shall be provisions to aljow the

T}e e devices which prevent injliries to
a ;

passengers

T enable this;2 progecedure must be performed (see the future 7.3|6), and
the passengerg~shall & S ser manually the platform doors, the emergency exit doors
ingtalled in thg pla S S

aens shall form a barrier wall, the height of which is no less than the

ibed in 7.2.1.1 for full-height platform screens shall generally apply| also to

In addition, platforms with partial height platform edge screens may also have emergency stop
and traction power cut-off equipment, as described in 7.2.3, if considered necessary as a result
of the specific hazard analysis.

7.2.2 Open platform with detection systems

For an open platform, the hazardous situation of a passenger or an object entering the
guideway (platform track) from the platform shall be detected and shall immediately initiate the
stopping of the train.

In addition, if considered necessary as a result of the specific hazard analysis, the following
may be applied:
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e warning means and/or barriers, emergency stop and traction power cut-off equipment which
are described in 7.2.3;

e intrusion detection systems as described in 7.6.
7.2.21 Platform track detection system

For the track area that can be reached from the platform, provision shall be made which
immediately initiates stopping trains with automatically acting equipment if persons are in an
unsafe situation on the platform track.

If the guideway area can be reached from the platform and if there is a risk that a person could
inadvertenttytotch—etements—that—provide—tractiompower,—then—proviston—shatt—be—pade to
switch off the traction power system in that zone if persons are in an upisafessituation on the
platfofm track.

If a pgrson is detected, an alarm shall be automatically sent to the opers ehtre.

The dptection zone is the track area that can be reached frgm q . led as a
result|of the specific hazard analysis.

At a minimum, persons are considered to be endang 3 n zone,
at leapt at the running surface height. For detectjop purposes™of systém with steel rajls, it is
assunjed that persons fall onto the track ir@ds do not rest exclusively on the
running rails.

The n tjion is considered to be fulfilleld if an
It is permitted to reset the G ioR _system from the OCC, but only if the OCC

staff is able to verify, tion _of the\platform track (see also the future 7.2.4.1), that a
dangdrous situation dg i

7.2.3
The e means,
emerdg various
comm
7.2.3.
Along here a

warning means is applied, a physical barrier shall be installed which prevents a perspn from
faIIingTon toe’' the platform track from the platform. The physical barrier may be in the fgrm of a
full- of paftial-height fence, screen, or wall.

7.2.3.2 Warning means

Proven experience with automated systems suggests a warning such as a strip along the
platform or other suitable means which are used to designate the area on the platform in which
persons shall not stand while trains are moving.

In accordance with local regulations, the warning means should be adequate for the needs of
sight- and hearing-impaired people.
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7.2.3.3 Emergency stop switch

A good practice is to provide on the platform emergency stop switches accessible to
passengers who see a person on the platform track. This emergency stop switch shall cause all
trains in the vicinity of the station to come to an immediate stop, as well as the switching-off of
traction power if there is a risk of a person touching system elements energized with traction
power.

Emergency stop switches shall be clearly visible and its function identified.

7.2.3.3 Traction power cut-off

For tHe track area that can be reached from the platform, It IS good practice to prpvide a
tractign power cut-off device with automatically acting equipment if therd is a“xjsk of.d| person
an _besacconjplished
from gither the OCC, a manually activated device on the station pl andiar,'atomatically

activated by the system.

7.2.4 Communication equipment

A goqd practice is to provide CCTV, emergency ca i system
equiprent for audio and visual communication between p hgers\and the OCC gn each
statiof platform, especially if there are no staff prese the station platform.

All audio and visual communications
and shall be fully functional under thea ich it may be exposed. All audio
and vjsual communications equipment c 3 ninterruptible power for| a time
period as determined by an analysis in/accordange the hazard analysis.

pendently of tractiop power

7.2.4.1 CCTV

Video| surveillance shotld bDe L edicated staff to observe the entire pagsenger
transfer area, as well a | the case of open platforms with detection gystems
(7.21). é

It is gpod practice 18k i dhdisplay and a protection against vandalism.
The (ideo itors in-tf GC shall be organized in a logical order with identifjcations
displalyed on\each an to\orient the OCC staff and to facilitate identification of the image

location

It is good practice to\record selected video images for a review after incidents with safety
implicptionss

7.2.4.2 - Emergency call device

Equipment for voice communication between passengers on the station platform and the
control centre shall be suitable for duplex emergency audio communications.

The emergency call device shall be clearly visible and its function identified.

Each emergency communication device shall automatically call control centre when activated.
A display at the control centre shall identify the communicating emergency communication
device and indicate whether there is any additional activated device. It is good practice to link
this system with the CCTV system.
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These emergency audio communications shall have priority over all other audio
communications.

The person operating the emergency call device shall receive an audible indication that the
device is calling.

It is good practice to provide protection against vandalism.

7.24.3 Public address system

Under consideration.

7.24.4 Overriding control of train from OCC

Under| consideration.

7.3 |Safety of passengers in trains
7.31 Train protection

Under| consideration.

7.3.2 |[Passenger protection on transfer from

Under| consideration.

7.3.2.1 Opening of doors under reg

Under| consideration.

7.3.2.p Passenger s

Under consider

7.3.2.8 Closing/do

Under| considerati

7.3.2.4 gligent opening

Under| conside

7.3.2.5 , 'Opening for rescue in reasons of emergency

Under consideratiomn.

7.3.3 Emergency stop demand

Under consideration.

7.3.4 Emergency call device

Under consideration.

7.3.5 Public address system

Under consideration.
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7.3.6 Evacuation plan for the rescue of passengers

Under consideration.

7.3.7 Fire and smoke detection/protection

Under consideration.

7.3.8 Manual operation

Under consideration.

7.3.9 |Foreseeable vandalism

Under| consideration.

7.4 Safety during passengers transfer

Under| consideration.

7.5

afety of clearance of guideway
Under| consideration.
7.5.1 |Obstacle and derailment detet
Under| consideration.
7.5.1.1 Obstacle dete

Under| consideration.

7.51.2 Derai@t

Under| consideratio

n

on

7.6 Safety o S s i guideway

Under conside

7.6.1 |Genera

Under| considéeratiot

7.6.2 "Protectionagainstmoving-train

Under consideration.

7.6.3 Protection against electrocution

Under consideration.

7.6.4 Fire and smoke protection

Under consideration.
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7.6.5 Water-flooding protection

Under consideration.

7.6.6 Security and communication on the guideway

Under consideration.

7.7 Protection of the public

Under consideration.

8 Verification

Under| consideration.

9 User information

Under| consideration.

@%
o
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