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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2. www.iso.org/directives
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Introduction

Systems comprised of electrical and/or electronic components have been used for many years to
perform safety functions in most application sectors. Computer-based systems, generically referred to as
programmable electronic systems (PES), are being used in many application sectors to perform non-safety
functions and, increasingly, to perform safety functions. If computer system technology is to be effectively
and safely exploited, it is essential that those responsible for making decisions have sufficient guidance
on the safety aspects on which to make these decisions. In most situations, safety is achieved by a number

of protectlve systems that rely on many technologles (for example mechanical, hydrauhc
ele
all the elements within an 1nd1v1dual system (for example sensors, controlhng devices and act
alsq all the safety-related sub-systems making up the total combination of safety-related-syst

Thip International Standard is based upon the guidelines provided in the generic Irternatior
technical Commission (IEC) Standard IEC 62061 and Comité Européen de Normalisation (CEN
EN [115-1:2008.

b International Standard sets out the product specificyrequirements for systems co
brammable electroniccomponentsand programmable electronicsystems (PES) thatareused
safgty functions in escalators and moving walks. This International Standard has been develop
that consistent technical and performance requirements and rational be specified for Pro
Ele¢tronic System in Safety-Related Application for Escalators and moving walks (PESSRAE).

Risk analysis, terminology, and technical soléttions have been considered taking into a
methods of the IEC 61508 series of standards. The risk analysis of each safety function s

Tabje 1 resulted in the classification of electric safety functions applied to PESSRAE. Tables 1

thelsafety integrity level and functionaltequirements, respectively, for each electric safety f]

The safety integrity levels (SIL) specified in this International Standard may also be appli
technologies used to satisfy the.safety functions specified in this International Standard.

Harmonization with nationalescalator and moving walk norms:

Apnplication of this Intérnational Standard:
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application ofthis International Standard is intended to be by reference within a nationg
moving walk norm such as escalator and moving walk codes, standards, or laws. Ther
sons for this.

To allow selective reference by national norms to specific escalator and moving walk safet
descrlbed in this International Standard. Not all escalator and moving walk safety
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— To allow for future harmonization of national norms with escalator and moving walk safety
functions identified in this International Standard. Because there exist some differences in the

requirements for fulfilment of the safety objective of national escalator and moving walk

norms and

in national practice of escalator and moving walk use and maintenance, there are instances where
the requirements for escalator and moving walk safety functions described in this International
Standard are based on the consensus work and agreement by the ISO committee responsible for this

International Standard. National bodies may choose to selectively harmonize with thos

e escalator

and moving walk safety functions that differ in the requirements called for by the existing national

norm in future norm revisions.

— To allow for the application of this International Standard where escalator and moving walk safety
functions are new or deviate from those specified in this International Standard. More and more,
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Vi

national escalator and moving walk legislations are moving to performance based requirements.
For this reason the development of new or different escalator and moving walk safety functions
can be foreseen in product specific applications. For those who require escalator and moving walk
safety functions that are new or different from those specified in this International Standard,
this International Standard provides a verifiable method to establish the necessary level of safety
integrity for those functions.
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Lifts (elevators), escalators and moving walks —
Programmable electronic systems in safety related
applications —

Part 2:
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b)

calators and moving walks (PESSRAE)

Scope

This International Standard is applicable to the product family of escalaters’ and moving

be aspects thatneed to be addressed when programmable electronic systems are used to carry
ty functions for escalators and moving walks (PESSRAE). This [rnternational Standard is
escalator and moving walk safety functions that are identified in*escalator and moving ¥
dards, or laws that reference this International Standard for PESSRAE application. The safg
Is (SILs) specified in this International Standard are understedd to be valid for PESSRAE ap|
context of the referenced escalator and moving walk codes,'standards, and laws in Annex B

This International Standard is also applicable forthe application of PESSRAE that are ney
h those described in this International Standard.

The requirements of this InternationaliStandard regarding electrical safety/protect
such that the possibility of a failure ofian electric safety/protective device complying ¥
hirements of the standard needs nottebe taken into consideration.

articular, this International Standard:

uses safety integrity levels (SIL) for specifying the target failure rate for the safety fung
implemented by the PESSRAE;

specifies the requitements for achieving safety integrity for a function but does not spe
responsible for ilmplementing and maintaining the requirements (for example, designers
owner/operating company, contractor); this responsibility is assigned to different partie
to safety plafining and national regulations;

walks used

bsidential buildings, offices, hospitals, hotels, industrial plants, etc. This International Standlard covers

outelectric

applicable
valk codes,
ty integrity
plication in

U or deviate

ve devices
vith all the

tions to be

cify who is
, suppliers,
b according

appliesto’PES used in escalator and moving walk applications that meet the minimum re

of a vecognized escalator and moving walk standards such as EN 115, ASME A17.1/CSA B44, or

}uirements

esealator and moving walk laws such as The Japan Building Standard Law Enforcement Order For

1 b i e ) .
LITVAULUL dlIU LStdldiul,

d) defines the relationship between this International Standard and IEC 61508 and defines the
relationship between this International Standard and the EMC Standard for Escalators and moving

e)

f)

walks on immunity, ISO 22200;

outlines the relationship between escalator and moving walk safety functions and
state conditions;

their safe-

applies to phases and activities that are specific to design of hardware and software but not those
phases and activities which occur post design, for example sourcing and manufacturing;
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requires the manufacturer of the PESSRAE to provide instructions that specify what is necessary

to maintain the integrity of the PESSRAE (instruction manual) for organization carrying out the
assembly, connections, adjustment and maintenance of the escalators and moving walks;

es requirements relating to the hardware and software safety validation;

establishes the safety integrity levels for specific escalator and moving walk safety functions;

es techniques/measures required for achieving the specified safety integrity levels;

LCIT 10

defines a max1mum level of performance (SIL 3) which can be achieved for a PESSRAE according to
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[nternational Standard does not cover:
s arising from the PES equipment itself such as electric shock etc.;

1cept of fail-safe that may be of value when the failure modes are well defined and the 1
lexity is relatively low. The concept of fail-safe was considered inapprépriate because of

rl:fge of complexity of PESSRAE that are within the scope of this International Standard;

elevant requirements necessary for the complete application of xPESSRAE in a escalator
chanical construction, mounting and labelling of switchessagtuators, or sensors that con

AE. These requirements are to be carried out in accordance with the national escalator
b walk norm that references this International Standard:

rmance

To confornp to this International Standard, it shall be\shown that each of the requirements outline

Clause 6 haj

3 Norni

The followj

ative references

ing documents, in whole or-ih part, are normatively referenced in this document and

indispensaple for its application. Fer’ dated references, only the edition cited applies. For undz

references

IEC 615084
Part 1: Gen

[EC 61508
Part 2: Req

IEC 61508

the latest edition of the referenced document (including any amendments) applies.

1, Functional safety of electrical/electronic/programmable electronic safety-related system
eral Requirements

2, Functionigl-safety of electrical/electronic/programmable electronic safety-related system
Lirements. for electrical/electronic/programmable/electronic safety-related systems

3, Furnictional safety of electrical/electronic/programmable electronic safety-related system

Part 3: Soft

bvel
the

and

b walk safety function such as system integration specifications; temperature and humidity,

fain
and

1 in

s been satisfied to the defined criteria and'therefore the clause objective(s) has(have) been fnet.

are
ted

ware requirements

IEC 61508-4, Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 4: Definitions and abbreviations

IEC 61508-5, Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 5: Example of methods for the determination of Safety Integrity Levels

ISO 22200, Electromagnetic compatibility — Product family standard for lifts, escalators and moving
walks — Immunity

IEC 61249-2-1, Materials for printed boards and other interconnecting structures - Part 2-1: Reinforced base
materials, clad and unclad - Phenolic cellulose paper reinforced laminated sheets, economic grade, copper clad
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4 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61508-4 apply, except that the
definitions in this International Standard take precedence over those in the generic standard.

4.1
manually operated stopping device
stopping device which is intentionally, by human intervention, actuated and de-actuated

EXAMPLE toggle switch, mushroom type, hand operated switches

4.2
nor-manually operated stopping device
stopping device which is automatically actuated or de-actuated due to human intervention ofr detection

4.3
noi}-SIL relevant safe-state requirement
reqpired response to the actuation of a SIL rated safety function where the, function perfqrming this
response is not required to be SIL rated

Note 1 to entry: See Figure 4 and Table 2.

4.4
programmable electronic system
PES
system for control, protection or monitoring based on one\or more programmable electromic devices,
including all elements of the system such as power supplies, sensors and other input devices, data
highways and other communication paths, and actuators and other output devices

Note 1 to entry: See Figure 1.

Note 2 to entry: A PES may perform functions that fulfil requirements for SIL rated and non-SIL rated|function(s).
The|SIL rating of a function is only required to cofisider that portion of PES that perform the SIL relevart functional
reqliirements.

© IS0 2013 - All rights reserved 3
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Extent of PES

Input interfaces Communications Output interfaces

(for example, D-A (for example, D-A
Converters) Converters)

e

Precccccccccctoccccccccccccna

Programmable
electronics (PE)
(see note)

ioocC>
y—LJ—L[\<j|:||:|un

Input devices Output devices/final
elements

(for example, sensors)
(for example, actuators)

\_r <0000
inoog>

IEC 32 45/02

NOTE The programmable electronics are shown centrally located but could exist at several places in the PES.
Figure 1 — Basic PES'structure

4.5
Programmable Electronic Systems in Safety-Related Applications for Escalators and moving walks
PESSRAE
application] of a software-based PES in a safety-related system for escalators and moving walks

4.6
proof test
periodic test performed to detegtfailures in a safety-related system

Note 1 to enftry: For example, wher'e separate channels are used; these tests are done for each channel separately.

4.7
safety cirquit
total comb{nation ofsafety devices that fulfil all or a group of escalator and moving walk safety functjons

Note 1 to erltry: See Figure 2.
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Safety Device 1

Safety Device 2

Function 1

Function 2

Safatv Davica n
eV +

Safetz Device (n+ 1)
J A8 J

All or a group of
required lift
safety functions
(see Table 1)

Function n

Function (n + 1)

4.8
safé
par
ach
and

Not

49

safi
fun
stat

ety device

non-PES elements

b 1 to entry: See Figure 3 and Table 1.

Figure 2 — Safety chain

L of the safety-related system, including necessary control cir¢uits, that has been degignated to
eve, in its own right, an escalator and moving walk safety filnction and may consist of PHS elements

PES elements

Non-PES elements

ety function

Not

b 1°to entry: See Table 1.

Figure 3 — Safety Device

Ction to'be/implemented by a safety-related system, which is intended to achieve or mainfain a safe-
e of the'escalator and moving walk, with respect to a specific hazardous event

Note 2 to entry: A safety function may include non-SIL relevant requirements, see Table 2.

4.10

safety-related system
consists of one or more safety devices performing one or more safety functions that may be based
on programmable electronic systems (PES), electrical, electronic and/or mechanical elements of the
escalator and moving walk

Note 1 to entry: The term includes all the hardware, software and supporting services (for example, power
supplies) necessary to carry out the specified safety function (sensors, other input devices, final elements
(actuators) and other output devices are therefore included in the safety-related system).
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safety integrity level

SIL

discrete level (one out of a possible four) for specifying the safety integrity requirements of the safety
functions to be allocated to the programmable electronic safety-related system, where safety integrity
level 4 has the highest level of safety integrity and safety integrity level 1 has the lowest. The SIL is
indicative of a failure rate that includes all causes of failures (both random hardware failures and
systematic failures), which lead to an unsafe state, for example hardware failures, software induced
failures and failures due to electrical interference

Note 1 to entry: In the context of this International Standard, SII, 3 is the highest safetv integrity level that is
applied to epcalators and moving walks.

412
SIL Relevant Safe-State Requirement
part of the[safety-related system where the specified SIL of the function is required to be.met

Note 1 to enftry: See Figure 4 and Table 2.

SIL relevant safe-state Non-SIL relevant
requirement(s) safésstate requirement(s)

Figure 4 — Escalator and‘moving walk safety function

4.13
system refaction time
sum of thelfollowing two values:

a) the time period between the occurrence of a fault in the PESSRAE and the initiation of|the
corresponding action on theescalator and moving walk;

b) the tine period for the ¥Scalator and moving walk to respond to the action, maintaining a safe stfate.

5 Symbols andabbreviated terms

PCB Printed'Circuit Board

6 Requirements
6.1 General

6.1.1 Table 1 defines the safety function names, the associated escalator and moving walk functional
description, applicable escalator and moving walk type and required SIL for the SIL relevant part of the
safety function.

NOTE Safety functions refer to those escalator and moving walk functions that are identified in codes,
standards and laws that reference this International Standard for PESSRAE application. (See B.1).

6 © IS0 2013 - All rights reserved
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6.1.2 Table 2 defines the safe-state requirements when the safety functions in Table 1 are actuated. If a
safety function actuates, the safety function shall cause the escalator and moving walk system to revert to
the safe-state conditions specified by the requirements of Table 2.

6.1.3 PESSRAE shall consider the reaction time of the escalator and moving walk to respond to the
safety function and internal fault detection in the necessary time to achieve the safe-state condition
without hazard. Methods that fulfil internal fault detection must consider the necessary system reaction

time required by the SIL.

NOTE

PPN adbiaa tlh o o ool 1A = B

For example, if an internal fault is detected by comparison of data in a 2-channel system within the

tim
the

6.2
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Eystem reaction time because safety integrity is verified by the 2-channel design.
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Extended application of this International Standard

following requirements are provided to verify SILs and safe-state conditions for esq
ring walk safety functions that are new or deviate from the requirementsprovided in 6.3}
referenced by codes and standards not harmonized with the requirements of codes, std
5 referenced in B.1.

1 Risk assessment

required safety integrity level shall be performed according to IEC 61508-5 or IEC/EN
e methods shall be used to establish rationale for athew PESSRAE function and corresp
revised PESSRAE function and/or SIL that deviatéfrom the requirements of 6.3 and 6.4
ret failure frequency for the worst-case severity ‘6fany single potential consequence haza
I not exceed a frequency of 5 x 10-7 per year.;See also Annex C.

2 Limits for specifying SIL for PESSRAE

bet failure measures required for specifying a PES in a escalator and moving walk saf
Ction shall be no less than a SIL.Y and no greater than SIL 3. If a target failure measut

eted within

alator and
and 6.4, or
ndards, or

bre alternatives to the requirements of 6.3 and/or 6.4 are)sought, methods for the detergnination of

62061. The
onding SIL

The mean
d scenario

ety-related
‘e requires

higher than SIL 3, consideratiomshould be made to redesign the system such that the requfired target

fail
PES
eve

Apy
req
diff]
the
escC
ins

ire measure shall be satisfied with SIL 3 or less. If a SIL lower than SIL 1 is required, a no
may be used but shall notbe classified as a PESSRAE. No PESSRAE shall have a SIL of less
h if it is applied to a safety function requiring less than SIL 1.

lications that require the use of a single safety function of safety integrity level 4 are n
lired in the escalator and moving walk industry. Such applications shall be avoided bec
jculty of achieving and maintaining such high levels of performance throughout the 1

hlator and moving walk safety function, consideration shall be given to changing the pro
uchda'way that it becomes more inherently safe or by adding additional layers of protec

enh

ancements could perhaps then reduce safety integrity level requirements for the esg

h-SIL rated
than SIL 1

t typically
huse of the
fe cycle of

safety dévice. If the analysis results in a safety integrity level of 4 or higher being assigned to an

Cess design
Fion. These
alator and

moving walk safety function. If the safety Integrity level cannot be reduced, the target frailure measure
for the safety function shall be distributed across multiple PESSRAE of SIL 3 or less that are sufficiently
independent, and certified in the application.

6.2.3 Safe-state requirements

For escalator and moving walk safety functions that are new or differ from those specified in 6.3 and 6.4, the
designer shall identify the safe-state requirements in a manner similar to how they are described in Table 2.

6.3 Safety function SIL requirements

Table 1 provides the required SIL for each escalator and moving walk safety function. For further
information, see Table B.1.
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Table 1 — Safety function SIL requirements

tion controls

tion control panel

Id. No. Escalator and moving walk Functional description SIL
safety function
1 Check for excessive speed Detect overspeed of the escalator or moving walk and 2
remove power from machine motor and brake before
the speed exceeds 20 % of rated speed.
2 Check for unintentional Detect for unintended reversal of travel when oper- 2
reversal of the direction of |ated in the ascending direction
travel
3 Check for the closing of the |Detect that the auxiliary brake has actuated 1
auxiliary brake
4 Check Broken Step-Chain Detect the step chain is broke 1
Device
5 Check Extension or reduc- Detect extension or reduction of the distance between 1
tion of the distance between |[the driving and return devices
the driving and return
devices
6 Check Comb-Step Impact Detect displacement of comb 1
Devices
7 Check for Egress Restriction |Detect obstruction or barrier atthe egress 2
Device
8 Check for objects entrapped |Detect objects or body partsentering the handrail 1
in the handrail entry entry
9 Check for the sagging of step |Detect a downward:displacement of step or pallet at 2
or pallet the transitions and before entering the comb
10 Check for a missing step or | Detect a step or'pallet is missing prior to exiting the 2
pallet comb
11 Check for non-lifting of the |Detect'the machine brake has not lifted 1
operational braking system
12 Check for hand rail speed Detect a speed deviation of more than 15 % between 1
deviation the handrail and the steps or pallet
13 Check for opened inspeetion |Detect access cover and floor plates to inspection area 1
cover and open floor plate are open
14 Check manual hand-winding |Detect prior to or when a winding means to move the 1
means rack will be used on the machine
15 Check actuation of Stopping |Detect the actuation of the emergency stopping device 1
switch fofremergency situa-
tions
16 Chéck'Broken Drive-Chain Detect a broken drive chain 1
Deévice
17 tCheck Escatator-Skirt Detectamobstructiombetweenrskirtamd step t
Obstruction Device
18 Check Maintenance and Detect actuation of stop switch in the maintenance 2
repair stop switch area
19 Check Step Up thrust Device |Detect an upward force on the step in the lower tran- 1
sition
20 Check Disconnected Motor |Detect the motor is disconnected from the gearbox 1
Safety Device
21 Check Step Lateral Displace- |Detect excessive lateral displacement of steps 2
ment Device
22 Check Stop switch in inspec- |Detect actuation of the stopping device on the inspec- 2

© ISO 2013 - All rights reserved
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Table 1 (continued)
Id. No. Escalator and moving walk Functional description SIL
safety function
23 Check Dynamic Skirt Panel |Detect an entrapment between the dynamic skirt 1
Obstruction Device panel and the dynamic skirt panel cover
24 Check Dynamic Skirt Panel |Detect missing dynamic skirt panel 1
in place
25 Check inspection control Detect actuation of inspection control 2
actuation
26 Control and operating cir- No less
cuits than the
highest
safety
function
applied in
the safety
circuit

6.4 SIL relevant and non-SIL relevant safe state requiremernts

safety functions of Table 1 and the SIL and non-SIL reléyant requirements for each response from
ation of that function. An “X” indicates the response is required for the safe-state conditign when the
safgty function actuates or, where the PESSRAE detects‘an internal fault condition. See coryesponding
notes where a numerical note reference value is useddn place of an “X” for further clarificgtion of the
reqpiired response.

Tabje 2 provides the required response of the escalator and meving walk to the escalator gnd moving
wal
act

© IS0 2013 - All rights reserved 9
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6.5

6.5.

IS0 22201-2:2013(E)

Implementation and demonstration requirements for verification of SIL co

1 General

mpliance

The Safety Integrity Level of a PESSRAE shall be verified in conformance with the requirements of this clause.

6.5.2 Required techniques and measures to implement and demonstrate PES compliance with

Sp

6.5
SIL

6.5
this
safd

6.5

6.5
ang
by i

6.5
staft]

ifiad safatvintecritv lavals in thic Intarnational Standard
Hiea-Satrecy-He grttyreversH-aHSrhte Fiaded > adra

2.1 Techniques and measures necessary to implement and demonstrate compliance w
3 shall be satisfied by the techniques and measures of Annex A.

2.2 Where two or more safety functions are implemented with a common safety circui
common circuit shall be at least as high as the highest SIL rating of the-esealators and m
ty functions included in that circuit (see definition of safety circuit).

3 Loss of power after a PESSRAE device has actuated

3.1 Where a manual reset is not required for the function, @ PESSRAE shall be permitted

nput conditions that exist after the power recovery.

e just prior to the power loss.

ith SIL 1 to

, the SIL of
oving walk

to revert to

rmal operating mode after a power recovery condition and the device output state shall be etermined

3.2 Where a manual reset is required (see Table 2), the PESSRAE output shall revert t¢ its output

© IS0 2013 - All rights reserved

13


https://standardsiso.com/api/?name=9e40136cbace3d7eb8ea9ab87d08338c

ISO 2220

1-2:2013(E)

Annex A
(normative)

Techniques and measures to implement, verify, and maintain

SIL compliance

b of

his

the
hble

A.1 Genferal

This Annek addresses the requirements for the implementation, verification, and maititeéhanc
PESSRAE §IL compliance.

A.1.1 Terhniques and measures that shall be used to satisfy the SIL requirements of
Internatipnal Standard

Technique$ and measures necessary to implement and demonstrate PESSRAE SIL compliance shalll be
satisfied by the techniques and measures provided in A.2 using IEC 61508-2"and IEC 61508-3.
A.1.2 Instruction manual

The manufacturer shall provide an instruction manual.

Where thq functional verification of the PESSRAE is not\possible during normal operation of
escalators |and moving walks, information shall be provided in the instruction manual to en

functional
so that the

— assem
conne
adjust
maintg
identif]

freque

Al121 @

As requirg

verification to be carried out. The instruction manual shall also inform about the follow
y can be carried out effectively and witheut danger:

bly;

tion;

ment;

nance and repair;

ication, marking;labelling, certification and listing;

ncy of functional verification.

eneral-requirements on maintenance and repair for the instruction manual

ring

d-by the manufacturer, the instruction manual shall provide the following concer

maintenan

aand ranqir of - DECCD AE.
e aFepaH oo

rring

functional performance of the PESSRAE to its SIL;

proof-test, preventive and breakdown maintenance activities;
the unique measures and techniques to be used for maintenance;
verification and documentation requirements of adherence to maintenance activities;

when maintenance activities shall take place;

and maintained;

14
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— the maintenance and repair activities to be followed when faults or failures occur in the PESSRAE
including:

— activities for fault diagnostics and repair;
— activities for revalidation;

— maintenance and failure reporting requirements.

A.1.3 Maintenance or maintainability design requirements

Th . . . _ .
intdrval between scheduled testing is greater than the proof-test interval used to determ
ing of the PESSRAE, then appropriate provisions for testing are required.

p expected
ine the SIL

NOTE The term end-to-end means from sensor end to safe-state actuation. When automatic prdof testing is
reqiiired, provisions for testing shall be an integral part of the SIL rated design to test for undetected failures.

A.1l4 EMC immunity

A PESSRAE shall fulfil the “safety circuit” test levels specified in ISQ-22200 for the SIL relpvant safe-
stafle requirements. Non-SIL relevant safe-state requirements shallfulfil “general function cifcuits” and
“all|circuits” test levels in ISO 22200. Local radio telecommunications regulations apply where radio
frequency is intentionally used for PESSRAE.

A.2 Techniques and measures to implementand demonstrate SIL compliance us-
ing IEC 61508-2 and IEC 61508-3

A.2l1 General Requirements

Thip clause provides the requirements for the application of IEC 61508 where it is uged for the
implementation and demonstration of PESSRAE SIL compliance

opefrating in the low demand mode and the probability of failure to perform its safety function pn demand
(refer to IEC 61508-1, Table 2). However, where a PESSRAE is used for continuous control §o maintain
fungtional safety, the SIL shall represent the requirement for a PESSRAE considered operatinglin the high
denmpand mode and thedangerous failure rate shall be used (refer to IEC 61508-1, Table 3).

A.2]11.1 For the purpose of this Iriternational Standard, the SIL represents the requirement‘Fr a device

NOTE When thére-is a possibility that some combination of output states of a subsystem can difectly cause
a hazardous eventy/then it should be necessary to regard the detection of dangerous faults in the suljsystem as a
safety function eperating in the continuous mode.

A.2]1.2; \Device(s) and software used to perform non-SIL rated requirements shall not pe used to
implement a SIL relevant requirement of a PESSRAE unless these device(s) and software have also been
incl i i = i

A.2.1.3 The detection of a dangerous fault (by diagnostic tests, proof tests or by any other means) in
any PESSRAE subsystem that can tolerate a single fault shall result in the specified safe-state of Table 2.
If necessary, to maintain the integrity of the PESSRAE and maintain the safe-state condition prior to a
second fault in the same subsystem that could lead to a dangerous condition, a manual reset shall be
required to remove the PESSRAE from the safe-state condition.

Where the above actions depend on an operator or remote sub-system taking specific actions in
response to an alarm of a dangerous fault, then the alarm shall be considered part of the SIL relevant
function of the PESSRAE.

© IS0 2013 - All rights reserved 15
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A.2.2 Implementation and SIL compliance

Implementation of SIL compliance for a PESSRAE shall be in accordance with the guidelines and measures
of IEC 61508-2 for hardware and IEC 61508-3 for software.

NOTE It is possible to use several lower safety integrity level systems to satisfy the need for a higher safety
integrity level function provided thatadequate levels ofindependence are achieved, and certified in the application.

A.2.3 Verification of conformity

For the purposes of this International Standard, it is assumed that the laboratory undertakes both the
testing and the certification as an approved body.

NOTE An approved body is a third party accredited by a national authority for the scope of escalators|and
moving walks and corresponding safety devices.

The applicption for type examination shall be made by the manufacturer of the component orf his
authorized representative and shall be addressed to an approved test laboratory.

16 © IS0 2013 - All rights reserved
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Annex B
(informative)

IS0 22201-2:2013(E)

Applicable escalator and moving walk codes, standards, and laws

Safety functions refer to those escalator and moving walk functions that are identified in other norms,

i.e.

of necord and cross reference, Table B.1 indicates the relationship between the following

esc

Taljle B.1 — A cross reference to applicable escalator and moving walk codes, standards

odac ctandarde ~ndlavcthatraforancathic ICO ctandard fo- DECC
SRS etrerenece+tHS1rou-Stahaafrater oo

RAE

annlication Dort
PPt S+

ooreyy

JrTorreroT

A=) cIIrore T

v e e =

PricocroT T

European Standard EN 115-1:2008+A1:2010, Safety of escalators @and moving wal
Construction and installation (CEN)

The Building Standard Law of Japan, enforcement order (for eleyator and escalator): 20(

e purpose
edition of

hlator and moving walk codes, standards and laws and the safety functions set forthin Table 1:

ASME A17.1-2004, with Addenda A-2005 and Supplement S-2005, Safety Code for Eldvators and
Escalators (ASME)

xs: Part 1:

2 (JBL)

, and laws

JBL Cross Refegence
BSLJ-EO:Building Standard Law
Table 1 CEN Cross Reference ASME Crgss Reference Enforcement Ordér / MOC-
N:Notification of Ministry of Con-
struction
Id. | Escalator CEN CEN Text ASME ASME Text JBL JBL Impldmentation
No.|and moving| clause clauseé
walk safety
function
1 |Check for 5.4.2.3.1 |Check for excessive\}\6-1.6.3.2 Speed Governor. N/A N/A
excessive speed and actu-
speed ate the machine, A spged governor shall b_e_ _
machine brake.and provided, except as specified in
aux brake'which 6.1.6.3.2(b).
shall nog be'more (a) The operation of the gov-
than 209 above the ernor shall cause the electric
ngminal speed. power to be removed from the
; ; driving machine motor and
nominal speed is at 8
1(10 load) P brake should the speed of the
steps exceed a predetermined
Requires manual value, which shall not be more
reset than 40% above the rated speed.
(d) The device shall be of the
manual-reset type.
Rated speed is at rated load.
2 Chack for 0 4232 Check foruninten 6.1.6.3.8 Meansshallbha pvnuir‘ad to. T\TI/A ]\TIIA
uninten- tional reversal of the cause the electric power to be
tional rever- direction of travel removed from the driving-
sal of the machine motor and brake in
direction of Mam}al reset case of reversal of travel while
travel required the escalator is operating in the
ascending direction. The device
shall be of the manual-reset
type.
3 | Check for 5.4.2.2.4 |Check for the clos- |N/A N/A N/A N/A
the closing ing of the auxiliary
of the auxil- brake.
iary brake

© IS0 2013 - All rights reserved
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Table B.1 (continued)

BSLJ-EO:Building Standard Law

JBL Cross Reference

Table 1 CEN Cross Reference ASME Cross Reference Enforcement Order / MOC-
N:Notification of Ministry of Con-
struction

Id. | Escalator CEN CEN Text ASME ASME Text JBL JBL Implementation

No.|and moving| clause clause
walk safety

function

4 |Broken Table Breakage or undue [6.1.6.3.3 Broken Step-Chain Device MOC-N Check for abnormal
Step-Chajn (6, €) elongation of parts . . 1424.2.1 |elongation of the step [&,
Device immediately driving (a) A broken s_tep-cham device pallet) chains

the steps, pallets or shall be prov1de.d, which shall
the belt, e.g. chains cause the electric power to be
or racks. removed from the driving-
machine motor and brake
y;;??;gesa (1) if a step chain breaks,
(2) where no automatic chain
tension device is provided, if
excessive sag occurs in either
step chain.
(b) The device shall be of the
manual-reset type.

5 |Extensiop |Table 6, f)|Breakage or undue |N/A N/A N/A N/A
or reduc- elongation of parts
tion of thp immediately driving
distance the steps, pallets or
between the belt, e.g. chains
the drivipg or racks.
and retuin
devices Mam_lal reset

required

6 |Comb-Stgp |5.7.3.2.6 |Check for foreign 6.1.6.3.13 |Comb:Step Impact Devices. N/A N/A
gr;‘[;?ccet& ?roa(:)lgzgzicnt%e point Devices shall be provided that

where the steps, will cause the opening of the

pallets or the belt power circuit to the escalator

enter the comb driving-machine motor and
brake.

7 |Escala- Table 6-h |Stopping of a suc- 6,1.6.3.7 Escalator Egress Restriction MOC-N Stopping of escalator qr
tor Egresp ceeding escalator ¢r Device. Egress restrictors that |[1424.2.3 |moving walk when a shut-
Restrictipn moving walk wifere 6.1.6.6 would prevent the free and con- ter provided around lgnd-
Device. an intermedjate tinuous exiting of passengers, ings starting to close.

exit does not exist if used, shall provide a signal to
(see A.2.790r the a device on the escalator that
exit of thevescalator shall cause the electric power to
or iioying walk by be removed from the escalator
structural measures driving machine motor and
isblocked (e.g. shut- brake when the exit restrictors
ters, fire protection begin to close.
gates) .
Tandem Operation. Tandem
operation escalators shall be
electrically interlocked where
traffic flow is such that bunch-
ing will occur if the escalator
carrying passengers away from
the intermediate landing stops.
The electrical interlocks shall
stop the escalator carrying pas-
sengers into the common inter-
mediate landing if the escalator
carrying passengers away from
the landing stops. These escala-
tors shall also be electrically
interlocked to assure that they
run in the same direction.
18 © IS0 2013 - All rights reserved
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Table B.1 (continued)

IS0 22201-2:2013(E)

Table 1

CEN Cross Reference

ASME Cross Reference

BSLJ-EO:Building Standard Law
Enforcement Order / MOC-

N:Noti

JBL Cross Reference

fication of Ministry of Con-
struction

Id.
No.

Escalator
and moving
walk safety

function

CEN
clause

CEN Text

ASME
clause

ASME Text

JBL

JBL Implementation

8 |[Check for

5.6.4.3

Check for foreign

6.1.6.3.12

Handrail Entry Device. A hand-

MOC-N

Check for foreign bodies

foreign bod-
ies being
trapped in
the handrail
entry

bodies being
trapped in the hand-
rail entry

rail entry device shall be pro-
vided at each newel. It shall be
operative in the newels in which
the handrail enters the balus-
trade. It shall be of the manually
reset type and shall cause the
escalator to stop by removing
power from the driving-machine
motor and brake.

1424.2.5

being trappdd in the hand-
rail entry

9  |Check for
the sagging
of step or
pallet

5.7.2.5

Check for the sag-
ging of step or pallet

Manual reset
required

6.1.6.3.11

Step Level Device. Step level
devices shall be located at the
top and bottom of the escala:
tor. These devices shall detect
downward displacement.of 3
mm (0.125 in.) or greater at the
riser end at eithef'side of the
step. When activated, the device
shall cause the.escalator to stop
before thé step enters the comb
plate. The device shall cause
powerto-be removed from the
driving-machine motor and
brake. Devices shall be of the
inanual-reset type.

N/&

N/A

10 |Checkfora
missing step

or pallet

5.3.6

Check for a missing
step or pallet

6.1.6.5

6.1.6.5 Missing Step and Missing
Dynamic Skirt Devices

a) A device shall be provided to
detect a missing step and bring
the escalator to a stop, before
the gap resulting from the miss-
ing step emerges from the comb.
The device shall cause power to
be removed from the driving-
machine motor and brake. The
device shall be of the manual-
reset type.

(b) For escalators with dynamic
skirts, a device shall be provided
to detect a missing dynamic
skirt panel and bring the
escalator to a stop, before the
gap resulting from the missing
dynamic skirt panel emerges
from the balustrade. The device
shall cause power to be removed

N/A

N/A

from the driving-machine motor
and brake. The device shall be of
the manual-reset type.

11 |Check for
non-lifting
of the brak-

ing system

5.4.2.1.1

Check for non-lifting
of the braking sys-
tem after starting
the escalator or
moving walk

N/A

N/A

N/A

N/A
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