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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 proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

0.1 After the publication of ISO/TR 11071-1 and ISO/TR 11071-2, discrepancies were noted in the lift
safety standards, and it was agreed that there was a need for an ISO publication that would set global
essential safety requirements for lifts (elevators). The work, however, could start only after ISO 14798
was completed. This methodology was a critical tool in the development of this part of ISO 22559 on

safety requirements for lifts.

0.2

The objective of the ISO 22559 series of documents is to:

a)
b)

‘)

NOT
assi
ISO

0.3
ISO
in(
inn
lift

0.4
sho
reg

0.5
safe
new

0.6
(EH
con
legi

0.7
sys

derine 4 common giobal'level ol salety 10I all people using, or associated wit, 1Its (eleV

facilitate innovation of lifts (elevators) not designed according to existing local, national
safety standards, while maintaining equivalent levels of safety; and

help remove trade barriers.

E ISO/TS 22559-2 contains global safety parameters (GSPs) for lifts (elevators) that shd
5t in the use and implementation of the global essential safety requirements\(GESRs) specified in
225509.

Clause 4 describes the approach and methodology used¢in the development of t
22559. Clause 5 givesinstructions for the use and implementation of GESRs. The GESRs ar¢
lause 6. Each GESR specifies a safety objective, i.e. what istobe achieved, not how to do it.
bvation and development of future technologies. Annex.A'gives an overview of GESRs in
ubsystems.

This part of ISO 22559 does not supersede National Regulations. Users of this part of

tors);

or regional

uld further
this part of

his part of
presented
[his allows
relation to

ISO 22559

1ld comply with the National Regulations. This part of ISO 22559 is intended to suppdrt national

1lations on safety assessment of new lifts.

The hazards associated with lifts are similar worldwide. For achieving an approprig
ty level, the requirements in this partof ISO 22559 should be considered in any safety asg
r lifts.

te uniform
essment of

[SO 22559-1 GESRs or the\EU Lifts Directive 95/16/EC essential health and safety requirements

SRs), as well as those EHSRs of the Machinery Directive 2006/42/EC applicable to
plied with, give an appropriate level of safety for lifts. See Annex B for application o
slation.

The ISO 22559 series of documents provides a process for assessment of confor
ems, lift components or lift functions with the safety requirements specified in ISO

incl

des a struetured methodology for establishing, documenting and demonstrating that

and appropriate protective measures are taken to eliminate hazards or sufficiently mitigate
profess is particularly useful for establishing safety of lift systems, lift components or lif]
invglvihg'innovative design or new technologies.

lifts, when
 European

mity of lift
02559-1. It
necessary
risks. This
L functions

NOTE

0.8

[f one is using the process, parts 1 to 4 of the SO 22559 series should be used.

ISO/IEC Guide 51 has been taken into account as far as practicable at the time of drafting of this

part of ISO 22559. The process of risk reduction described in ISO/IEC Guide 51 is accomplished using
ISO 14798.
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INTERNATIONAL STANDARD ISO 22559-1:2014(E)

Safety requirements for lifts (elevators) —

Part 1:
Global essential safety requirements (GESRs)

1 [Scope
Thip part of ISO 22559
— |specifies GESRs for lifts (elevators), their components and functions, and

— |establishes a system and provides methods for minimizing safety risks that may arise inthe course
of, the operation and use of, or work on, lifts (elevators).

NOTE1 Hereinafter in this part of ISO 22559, the term “lift” is used instead of the term “elevator”,

NOTE 2  See Clause 5 regarding the use and application of this part eof ISO 22559.

Thip part of ISO 22559 is applicable to lifts that are intendedd#p earry persons or persons and|{goods that
can

a) |be located in any permanent and fixed structure or building, except lifts located i means of
transport, (e.g. ships);

b) [have any

1) rated load, size of load carrying univand speed, and

2) travel distance and number of\landings;

c) |be affected by fire in the load-carrying unit (LCU), earthquake, weather, or flood;

d) |be foreseeably misused-(e.g. overloaded) but not vandalized.

Thip part of ISO 22559 does not cover

a) |all needs of usefswith disabilities?, or

b) [risks arising'from

1) werk’on lifts under construction, testing, or during alterations and dismantling,

2} ‘use of lifts for fire fighting and emergency evacuation,

3) vandalism, and

4) fire outside the LCU.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

1) Although the GESRs specified in this part of ISO 22559 have been identified and evaluated by risk assessment,
not all disabilities or combinations of such disabilities of users have necessarily been addressed.

© ISO 2014 - All rights reserved 1
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[SO/IEC Guide 51:1999, Safety aspects — Guidelines for their inclusion in standards

IS0 14798:2009, Lifts (elevators), escalators and moving walks — Risk assessment and reduction methodology

3 Terms, definitions and abbreviated terms

For the purposes of this document, the following terms and definitions apply.

3.1

authorized person

person wi
and LCU tg
maintainin

3.2
cause

rauthorizattomrtoaccessrestrictediftareastergmachinery spaces; tiftwet-thotstway}
p] skilled and trained to work therein, for the purpose of inspecting, testing, repairing
g the lift or for rescuing users from a stalled load-carrying unit (LCU)

circumstaice, condition, event, or action that in a hazardous situation contributes tg’the productio

an effect
[SOURCE: I

3.3

counterws
mass that ¢
part of the

3.4

door
(landing o
the openin

3.5
effect
result of a

[SOURCE: ]
3.6

SO 14798, definition 2.1]

pight
ontributes traction in the case of a traction lift, or mass that saves energy by balancing a
mass of the load-carrying unit (LCU) (car) and the rated.load

load-carrying unit (LCU)) mechanical device;fincluding devices that partially or fully enc
p) used to secure an LCU or landing entrance

cause in the presence of a hazardoyis situation

SO 14798, definition 2.2]

electromagnetic compatibiljty

EMC

degree of ilnmunity to incident electromagnetic radiation and level of emitted electromagnetic radiaf

of electrics

3.7

| apparatus

essential health and safety requirement

EHSR

requireme

htantended to eliminate or sufficiently mitigate the risk of harm to users, non-users

pit
and

In of

lor

ose

—n

on

and

authorized persons using, or associated with, lifts

3.8

fully loaded load-carrying unit (LCU)
LCU (car) with its rated load

3.9

global essential safety requirement

GESR
globally ag

reed upon essential safety requirement

Note 1 to entry: See 4.3.3.
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3.10
harm
physical injury or damage to the health of people, or damage to property or the environment

[SOURCE: ISO 14798, definition 2.3 and ISO/IEC Guide 51:1999, definition 3.3]

3.11
harmful event
occurrence in which a hazardous situation results in harm

[SOURCE: ISO 14798, definition 2.4 and ISO/IEC Guide 51:1999, definition 3.4]

cirqumstance in which people, property or the environment are exposed to one or more hazards

trayel path(s) of the load-carrying unit (LCU) and related equipment plus the spaces below|the lowest

flodr, balcony or platform used to receive and discharge persons or goods (freight) from the load-

eleyator (US)
lifting appliance-intended to transport persons with or without goods or freight by means ¢f a power-
operated load-carrying unit (LCU) that is guided by a fixed guiding system from one landing|to another,
at ap angleof more than 75° to the horizontal

Not¢ Tto entry: This term does not include mobile or other working platforms or baskets, or lifting appliances
used in the course of construction of buildings or structures.

Note 2 to entry: See ISO/TR 11071-1, Clause 2, for use of the term “lift” versus the term “elevator” in current
national standards for lifts.

3.18

load-carrying unit

LCU

car

part of a lift designed to carry persons and/or other goods for the purpose of transportation

© ISO 2014 - All rights reserved 3
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maintenance
process of examination, lubrication, cleaning and adjustments of lift parts to ensure the safe and intended
functioning of the lift and its components after the completion of the installation and throughout its life

cycle

3.20
non-user

person in the vicinity of a lift but not intending to access or use the lift

3.21

overload

overloaded

load in thefload-carrying unit (LCU) that exceeds the rated load of the lift

3.22

platform

partofthelpad-carryingunit (LCU)thataccommodates personsandload forthe purpgseoftransporta
3.23

protectivg measure

means usefl to reduce risk

[SOURCE: ISO 14798, definition 2.8 and ISO/IEC Guide 51:1999, definition 3.8]

Note 1 to erjtry: Protective measures include risk reduction by inherently safe design, protective devices, u

personal pr

3.24

rated load

btective equipment, information for use and installation, and training.

load that the lift is designed and installed to transport

3.25

relative movement

situation W
that moveg

'here a lift component moves inlthe vicinity of another lift component that is stationar
at a different speed or in a different direction

Note 1 to entry: This may also occur,in.a’situation where a lift component moves in the vicinity of a struc

where pers
EXAMPLE

3.26
risk

combinatid

[SOURCE: 1

3.27

ns can be present.

Building floor surtounding the lift well (hoistway).

n of the priobability of occurrence of harm and the severity of that harm

S0,14798, definition 2.10 and ISO/IEC Guide 51:1999, definition 3.2]

fion

e of

7 or

fure

risk analysis
systematic use of available information to identify hazards and to estimate the risk

[SOURCE: ISO 14798, definition 2.11 and ISO/IEC Guide 51:1999, definition 3.10]

3.28
risk asses

sment

overall process comprising a risk analysis and a risk evaluation

[SOURCE: ISO 14798, definition 2.12 and ISO/IEC Guide 51:1999, definition 3.12]
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3.29
risk evaluation
consideration of the risk analysis results to determine if the risk reduction is required

[SOURCE: ISO 14798, definition 2.13]

3.30
scenario
sequence of a hazardous situation, cause and effect

[SOURCE: ISO 14798, definition 2.14]

3.3
severity
levdl of potential harm

[SOPRCE: ISO 14798, definition 2.15]

3.3

transportation
profess in the course of which persons enter, or goods are moved, into @load-carrying unit (JCU), which
is then lifted or lowered to another landing, where the person exits, 8r goods are removed frdm, the LCU

3.38
trayel path
path and related space between the lift terminal landings:within which an LCU travels

—t

Note 1 to entry: For “space” above and below terminal landings, see definition 3.14 for “hoistway” or[‘well”.

situation where the load-carrying unit (LCU) travels at a speed that is beyond the control of the means

MPLE The LCU speed exceeds its\designed speed or does not decelerate or stop as intended, due to failure

situation where the load-garrying unit (LCU) moves when, according to design of the lift, it was to

MPLE The‘LLGU starts to move away from a landing while the users are entering or leaving fhe LCU, due

3.3¢
usej
pergon.using the lift for the purpose of normal transportation, without any help or supervisiof, including
a person-carryHnggoods-and-apersonusinga-specially-dedicated-operating em-to-transport goods

Note 1 to entry: An example of use of a specially dedicated operating system is “independent service” for transport
of hospital patients, whereby the operation of the lift is under the sole control of the patient’s attendant.

3.37
vandalism
deliberate destruction of, or damage to, property for no obvious gain or reason

3.38

working area or space

area or space defined for use by authorized persons to perform maintenance, repair, inspection or
testing of the lift

© IS0 2014 - All rights reserved 5
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4 Approach and methodology

4.1 Background

4.1.1 During the 1970s, the ISO 4190 series of documents were published, which specifies the building
dimensions necessary to permit the installation of lifts. This series also specified criteria for the planning
and selection of lifts and the standards for lift fittings.

4.1.2

In order to facilitate further standardization of lift installations and components, ISO/TC 178

carried out

results wej
for possibl
standards.
mainly for

a) the co
writte
consis
b) theyw
4.1.3 Itf
of lift tech

industry. D
to free trad
taken.

4.2 App

ISO/IEC G
[SO 22559,

4.2.2 Th
carrying lo
specified ir

A load-cari
platform w
fully enclo

423 By
ISO 14798

" s H £ o 1 | 4 1 Lot " | | | | £ 1oL
CATCIISIVE CUIITP AT ISUTLS UT TTGIULIAD dllU TIdUUIIAD SAdITLY  StdITUdius 4diiu CUUTS TUT TITLS.

e published in the ISO/TR 11071 series of documents. These Technical Reports gave direct

No agreement among the experts could be reached for global harmonization of ‘most ry
the following reasons:

mpared standards and codes were based on different assumptions and_experiences
h at different stages of industry development, without using a consistent methodolog]
fent procedures, as recommended in ISO/IEC Guide 51; and

ere written in prescriptive rather than performance language.

rtherbecame clear that prescriptive standards not only continually lagbehind the develop
ologies and the state of the art, but also present impediments to the progress and innovati
fferences in regional and national safety requirements affecting lift designs also pose barr
e. Therefore, a new approach to the development oflift standards affecting lift safety mus

roach

ide 51 has been taken into account asfar as practicable at the time of drafting of this pat

ad from one floor to anether, without any design constraints such as those that are usu
the regional or natignaltift standards.

ying unit (LCU),ef\alift in this part of ISO 22559 is not necessarily a “car” that consists

ed “well” or“hoistway” as these terms are defined in national standards.

takingthis approach and by using the systematic risk assessment process in accordance v
it was possible to establish EHSRs for lifts without imposing restrictions on the design o

materials gndtechnologies used in, the lifts.

The
ons

b harmonization of several specific design- and safety-related rules in regional and hatipnal

les,

and
7 or

ent
n of
iers
t be

t of

e intent was to develop EHSRs for lifts whereby the lift is defined in broad terms as a “ynit”

ally

of a

ith fully encloSed’sides and ceiling. The space in which the unit travels is not necessarily a

vith
[ or

4.3 Methodology

4.3.1

formed (North American, European and Asia-Pacific) with broad participation of local lift experts.

In order to involve experts from various parts of the world, three regional study groups were

4.3.2 Following the risk assessment process set out in ISO/IEC Guide 51 and the methodology specified
in ISO 14798 each study group

a)

identified all safety risk scenarios, including hazardous situations and harmful events (causes

and effects and possible resulting harm) that could arise at all stages and in all conditions of the

operat

ion and use of lifts,
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b)

assessed the risk, and

c) formulated EHSRs that, when implemented, would mitigate the risks.

Table 1 gives examples of risk scenarios related to GESRs.

ISO 22559-1:2014(E)

4.3.3 Reports on the assessment of all risk scenarios and essential safety requirements proposed by
each study group were compared and debated within ISO/TC 178 before the final proposals for GESRs for

lifts

specified in Clause 6 were established.

Toahla 1 Eszaiaa af i

eralatad ica CLCD o

TAUIC L

»nlac il ceanaria
LAAIITPICS UT T IO StlIarios 1 CratCurtor oL oIS

N

Risk scenarios

DTE: Risk assessment of all scenarios concluded that
all identified risks need mitigation

- Hazards

- Persons exposed

Applicable'GE

requiring implemen-

tation of prot
measures

SR

ective

are

sur|
ratq

pat
or f]

entering the LCU. Persons are crushed or sheared or they

e around the LCU travel path is low in heightor perfo-

bd. Person extends a hand or protrudes afoot towards the
/ing LCU or any other moving lift equipment in the travel

h, which engages with the hand or foot, the person’s hand
pot is sheared, crushed or cut.

an operating lift

EXAMPLE 1 Shearing, crushing 6.1.5 Hazards due to
or abrasion hazards,,” |relative moveément
when:

1.1|Users are on a moving LCU that has low or perforated 1.1 persons inside the |Users and nonfusers

gudrds on its sides. User extends a hand or protrudes a foot |LCU shall be prote¢ted from

beylond the LCU perimeters; user’s hand or foot engages with the effects of dhearing,

extprnal lift objects and become sheared, crushed or cut. crushing or abrasion, or
1.2[Users are in the lift entrance area and enter the LCU 1,2 entering/exiting other injuries fue to
when the door is closing. The doors contact the users who the LCU; or a) the relative[movement

of the LCU and

are|destabilized, possibly resulting in an injury due to a<all. objects; and
1.3|Non-users are at the floor area in the vicinity of the'lift ~ |1.3 located at the floor|b) the relative[movement
entfance or at the floor around the LCU travel path;-énclo- area in the vicinity of |of the lift equipment.

NOTE 1: For afithorized

persons, see 6

NOTE 2: This

addresses the
persons locatg
and outside th

external

5.9.

[ESR
safety of
d inside
e LCU.

flod
of t
the
doy

rs surroundingthe travel path are high above the bottom
he well; a person is close to the well A person leans over
floor edgé€ or the entrance opening sill. The person falls
'n the well (hoistway).

unguarded well.

EXAMPLE 2 Falling into the lift |6.2.1 Falling jnto the
well well (hoistwdy)
2.1[There are no guards between the LCU travel path and the |2.1 Persons close to | Means shall bg provided

to sufficiently
the risk to use

mitigate
I's, non-
horized

users, and aut
persons of fall

well (hoistway).

ng into the

2.2|Guards in example 2.1 are provided but do not have 2.2 Persons inside

adequate strength. A person leans against a guard The LCU or close to the NOTE: This GHSR

person breaks through the guard and fall down into the well |well, whose guard addresses the risk of

(hoistway). is not sufficiently falling into the well
strong. (hoistway)

—from surrounding

floors, and

—from landing doors
when the LCU is absent.

EXAMPLE 3 Various hazards 6.1.3 Equipment inac-
cessible to users and

non-users
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Table 1 (continued)

Risk scenarios

NOTE: Risk assessment of all scenarios concluded that
all identified risks need mitigation

- Hazards

- Persons exposed

Applicable GESR
requiring implemen-
tation of protective
measures

Users or non-users have access to lift machinery and/or the
equipment installed to move or control the LCU. Persons
inadvertently or deliberately come into contact with moving
or rotating machinery or electrical equipment. This contact
results in death or serious injury if the person is drawn into

Unauthorized persons
in areas containing
lift machinery or
equipment

Equipment that is
hazardous shall not be
directly accessible to
users and non-users.

NOTE-Locations that are

or comes into contact with the machinery; or the a person is
electrocutdd if he comes into contact with exposed electrical
equipment.

not accessible include
the location behindth
enclosure, a locked coyer
or door, or out-of-reach
locationst

w

EXAMPLE #

An authorized person is working on top of the LCU. The
working sppce that does not have sufficient strength to sup-
port the authorized person and tools; the working surface
collapses. The authorized person falls into the LCU sustain-
ing serious|injuries.

Falling from work-
ing area

Authorized person in
a designated working
area.

6.5.4-Strength of work-
ing areas

9%
o

Means shall be provid
to accommodate and
support the mass of
authorized person(s) gnd
associated equipment|in
any designated working
area(s).

NOTE: The number of
authorized persons arld
the equipment that they
carry or use to fulfil

the anticipated work-
ing activities should

be determined. Those
activities do not includle
major repairs when the
working area needs td be
enlarged and reinforcged.

5 Undegrstanding and implementing GESRs

5.1 Overall objective

5.1.1 (lause 6 contains a complete set of safety objectives for lifts in the form of global essential safety
requirements (GESRs), which shall be taken into consideration when mitigating safety risks that lifts|can

present.

5.1.2 The objectives of the global essential safety requirements in Clause 6 are to:

a) introduce a universal approach to identifying and mitigating potential safety risks on new lift or
lift component designs that use new technologies, materials or concepts that are not adequately

addressed in existing standards, and

b) stimulate harmonization of current lift safety standards.

5.1.3 The GESRs contained in this part of ISO 22559 shall be followed wherever possible. However,
given the present state of the art, the objectives that the GESRs specify are sometimes unattainable. In
such cases, the lift or its components shall be designed and built in such a way as to approximate to those

objectives to the greatest possible extent.
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5.1.4 A GESR states only the safety objective, or “what” shall be done or accomplished but not “how” to
accomplish the objective. Therefore, in order to achieve the safety objective of a GESR, appropriate designs
of lift components and functions shall be selected and their compliance with the GESR shall be verified. In
other words, the ability of the selected components, functions or GSPs to eliminate or sufficiently mitigate

the

5.2

5.2.

safety risks shall be demonstrated.
Use of GESRs

1 Basis

Eac
“ris
of a
bei

The

5.2

5.2
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5.2
4.5.
and
All

h GESR specified in Clause 6 was established after performing the risk assessment of.o
k scenarios” that can resultin harm to persons (see Table 1). Consequently, when assessin
lift or its components or functions, all risk scenarios shall be analysed and applicable (
dentified.

risk assessment shall be carried out in accordance with ISO 14798.
2 Ways of using GESRs

2.1 With respect to a specific task affecting lift safety, such as‘designing a lift or its cd
Rs can be used in two ways:

one can begin with the risk assessment of risk scenariosdrelated to the task in order to i
applicable GESRs as in 5.2.2.2; or

one can begin with a review of all GESRs in orderto identify those that could be applig
task, as in 5.2.2.3.

E In addition to designing, tasks could\include servicing of, or writing design-prescri
dard for, lifts or components thereof.

2.2  When designing a lift or its.component, a review of the intended use, foreseeable 1

risk assessment is performed, in order to find out which, if any, GESRs are applicable to
Fisk scenarios that could gccur during operation and use shall be considered, as well as

maintenance or inspection of the lift.

The
eve
the
Asl
unt

EXA
forn

risk scenarios shdlhinclude specifications of all hazardous situations, combined with

process of risk'estimation and evaluation in accordance with the methodology specified in
png as a riskis assessed as not sufficiently mitigated, the design will have to be continuall
1 the applicable GESR has been fulfilled.

MPLE By following this process, risk scenarios similar to those in Example 1.1 in Table
1u1ated and it could be concluded that there is a possibility of injury to persons exposed to sheari

or apt

he or more
b the safety
ESRs shall

mponents,

dentify the

able to the

btive safety

hisuse (see

6.4 of ISO 14798) and the design.shall be made, in which all possible risk scenarios are formulated,

the design.
during the

11 harmful

hts (causes, effects'and possible levels of harm). The risk analysis of a scenario shall be followed by

ISO 14798.
 improved

| 1 could be
g, crushing
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achieved by changing the design. If it is not feasible, further mitigation shall be achieved by implementing other
protective measures in order to comply with 6.1.5 in Clause 6.

NOTE 1

NOTE 2

For practical use of GESRs, see 5.3.

Guidance and examples for use of GESRs are given in notes in Clause 6, following each

should assist in understanding of the intent and use of GESRs.

GESR. They

5.2.2.3 The process can start with a review of GESRs. In this case, one considers the design, the lift or
its components with intent of identifying those GESRs that could be applicable to the design of the lift or
its components. Compliance with each identified GESRs shall be assessed. If the compliance is not self-
evident, risk assessment shall be completed to demonstrate compliance.
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EXAMPLE In the case of the GESR in 6.1.5 in Example 1 in Table 1, one would examine the lift design or the
installed lift to determine whether any person travelling in the LCU, entering or exiting the LCU, being around the
lift travel path or well (hoistway), or in any similar situation could be exposed to shearing, crushing, abrasion or
similar hazard that can cause harm.

5.2.3 Applicability of GESRs

When analysing the safety of a lift design or component, or when writing a design prescriptive
requirement or standard, the applicability of all GESRs shall be determined. Only systematic descriptions
of all risk scenarios combined with the risk assessment of all scenarios (see ISO 14798) would determine
applicability of individual GESRs.

NOTE he GESR in 6.1.12, related to effects of earthquake on lifts, and the GESR in 6.4.13, related to'tle|risk
of an LCU b¢ing affected by flood, are examples of GESRs that are not applicable to every lift.

5.2.4 Safety objectives of GESRs

5.2.4.1 (ESRs are not “protective measures” in terms of ISO 14798. A GESR States only the safety
objective; it does not specify how to achieve the objective. Therefore, when desighing a lift, approprjiate
components and functions shall be selected in terms of parameters such as\size, dimensions, strenjgth,
force, energy, material, acceleration, reliability of performance of safety-related parts, etc., as applicgble,
and their ability to eliminate or sufficiently mitigate risks to achieve compliance with the objedtive
specified i1} the GESR shall be established.

NOTE For more details on safety parameters in relation to GESRs see 1SO/TS 22559-2.

5.2.4.2 Thble1 contains examples thatillustrate the method\described in 5.2.2.2. In the case of Example 1
of Table 1, [in order to eliminate or mitigate the risks to persons inside the LCU, in the lift entrance grea
and in the area around the LCU travel path, one would:hiave to determine:

a) the mipimum height of the guards or walls on'the sides of the LCU platform to avoid the shearfing,
crushipg and abrasion hazards;

b) the mgdximum size of perforations (openings) in the LCU guards or walls, if any;

c) the mgximum permissible impact,force, speed, kinetic energy, if any, of the door when closing on
the person;

d) the mnimum height of €he"guards or wall separating the LCU travel path and other moying
components from the lifglanding and floor area around the lift; and

e) the mgximum perforation (openings) in the guards or walls around the travel path, if any.

NOTE1  There are.additional GESRs applicable to the guards on the LCU sides (see 6.4.4) and the LCU trfavel
path or well| (hojistway) sides (see 6.2.1 in Example 2 of Table 1); they are related to the risk of persons fallingfinto
the travel pathfrom the LCU and from the floors around the travel path.

NOTE 2  Forillustration of the use of method described in 5.2.2.3 see cases 3 and 4 in Table 1 of ISO/TS 22559-2.

5.2.4.3 When assessing the risk of a lift system, it is recommended that the lift be divided into
subsystems and all risk scenarios be formulated and all risks be assessed in relation to one subsystem at
a time. However, one GESR can be applicable to more than one subsystem (see Annex A).

5.2.5 Verification of compliance

In order to establish the ability of a selected lift component or function to eliminate or sufficiently
mitigate a risk, as required in 5.2.4, risk assessment in accordance with ISO 14798 shall be carried out.

Furthermore, a component can be assessed as being able to eliminate or sufficiently mitigate a risk, but
the same component can create a new hazard or the component can incorporate elements that could
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fail and make the protective function of the whole component void. For that reason, the reliability of
components, built-in elements and functions to perform as intended shall be established through the

risk analysis and assessment process.

EXAMPLE

A failure of a single solid state or software element in the LCU speed-control components, which

are provided for compliance with the GESR in 6.4.6, can make the component non-functional, allowing the LCU to
move out of control.

5.3 Use of this part of ISO 22559

5.3

Thi
are

a)

b)

‘)
d)

5.3

5.3

a)
b)

5.3

applicable GESRs to verify that the existing standards provide sufficient rules to ensure full

wit

5.3
pre
use

EXA

fore)

pluy
wrif
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p s

5 part of the ISO 22559 series provides a uniform process for assessing the safety of lifts.
intended for use by the following:

standard or a product standard containing safety aspects as defined in ISO/TEC Guide 5

independent (third-party) conformity assessment bodies; and

inspection and testing bodies and similar organizations.
2 Standards writers

2.1 Standards writers (e.g. standards writing conimittees) should use GESRs when
reviewing, updating or revising existing staiidards; and

formulating new standards, including those related to new innovative designs and conc
or their components not previously.govered in published standards.

2.2  When reviewing, updating'er revising existing standards, standards writers should

1 the safety objectives set ifijthe GESRs.

2.3 New standards_related to lift safety can be performance-type (goal-oriented)
scriptive type standards. In either case, each GESR should be considered, adopted or refe
1 as a basis when-specifying safety requirements.

MPLE The GESR in 6.4.2 states “means shall be provided to support the fully loaded LCU and
keeable overload”. Based on this GESR, which addresses the means supporting the LCU (e.g. hydr
ger drive) or the means on which the LCU is suspended (e.g. the ropes in traction-type drive), th
ers‘should

writers of safety or safety-related standards for lifts; the type of the standard may be a pro

liftt designers, manufacturers and installers, and maintenance, repajraird service organi

The GESRs

duct safety
:11999, 7.1;

zations;

bpts of lifts

refer to the
fompliance

or design-
renced and

{ reasonably
hulic direct-
e standards

Ithre case of performance-type standards, estabiishmore spectificperformance requirem

nts forthe

LCU support or suspension means, such as the minimum working life, resistance to environmental

conditions, inspection criteria,

— in the case of a design-prescriptive-type standard, specify design requirements, such as the
minimum number of suspension ropes, minimum rope diameter, minimum safety factor, minimum

©IS

drive-sheave to rope ratio.
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5.3.3 Designers, manufacturers, installers, and maintenance, repair and service organizations

5.3.3.1 Lift systems, lift components and lift functions

Lift systems, lift components and lift functions shall be designed, manufactured, installed, adjusted and
maintained

a)

the protection level required by the GESRs;

b)

in accordance with locally adopted lift standards or other applicable standards, intended to meet

inaccordance with this part of ISO 22559, in which case the lift systems, selected lift components and

lift furjctions shall be proved to meet the safety objective of the GESRs through the risk assessnjent
procesds in accordance with ISO 14798; or

inacc
for cor

rdance with a combination of a) and b) and, if necessary, shall be tested, certified and asses
formity with applicable regional or local regulations.

5.3.3.2 Proof of compliance

5.3.3.2.1
is aligned
operated (§

5.3.3.2.2

the particu
to demons
their safety

NOTE 4
installation
be led by a
results of th
particularly

5.3.3.2.3
with the G
cases may

a) Identif

standg

Identif]
In add
innovg

b)

Condu

Compliance with 5.3.3.1 a) is achieved by meeting all of the requirements of a standard
vith the GESRs and other regulations applicable to the jurisdiction in which the lift is t
.o local fire standards, building standards).

Compliance with 5.3.3.1 b) is achieved by identifying all risk scenarios (see 5.2.2) relate
ar lift design and by conducting risk assessment usingthe methodology of ISO 14798, in o4
[rate that the requirements specified in all applicable GESRs have been complied with,
objectives achieved.

sed

that
be

d to
der
and

\ccording to ISO 14798, a balanced team of experts who have experience in the design, manufacture,

maintenance, repair and inspection of lifts should conduct the risk assessment. The team sh
facilitator who is well versed and experienced in lift technology and in the use of ISO 14798.
e study should be documented. Any identified risks should be sufficiently mitigated. This approa
useful for innovative products thathave not been covered by existing design-prescriptive standd

The approach in 5.3.3.1 c)-applies to lifts that meet most requirements of a standard alig
LSRs, but that have certain-innovative features not specifically covered by the standard. §
be handled as follows:

y all areas whepe\the lift does not comply with specific prescriptive requirements of
rd.

buld
The
Ch is
rds.

ned
uch

the

y specific \Wequirements of the standard that the innovative lift features do not mieet.

fition, identify all GESRs related to the requirements that the lift, in combination with

tive features, cannot meet.

the

that

ctTisk assessment, as described in 5.3.3.2.2, of the aspects, areas or features of the lift

are expected to meet the GESRs identified in b). Any identified risk shall be sufficiently mitigated so
as to achieve a safety level that is at least equivalent to that required by the standard.

5.3.4

Inspection and testing bodies

Where the inspection and testing procedure is not specified in the applicable standards, inspectors
shall use this part of ISO 22559 when

a) verifying that applicable GESRs have been taken into account by the designer, manufacturer,
installer or maintainer;

12

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=913312fcf3e95b84c6e1a1b19f0d40d1

ISO 22559-1:2014(E)

b) verifying the suitability of the inspection and testing procedures proposed in the designer’s or
manufacturer’s documentation, or when establishing their own procedure by using GESRs and
analysing related risk scenarios; and

c) assessing the inspection and test results.
For this purpose a procedure similar to that described in 5.2 and 5.3.3 shall be followed.

NOTE Refer to Part 3 and 4 of the ISO 22559 series, for general requirements for certification of conformity.

6 ClahAal ccantinl cafaotv roaauiramaoantce (CECSRC)
TTOoOT COOTIITIOT SUIC Ty T O UIT CIIICIICO O LOTYOY)

A lift shall comply with the applicable safety requirements specified in this clause.
NOTE1 The essential safety requirements are grouped in this clause on the basis of the locatigns where a
pergon could be exposed to a hazard, such as the space adjacent to lift (see 6.2), entranée’and egresg areas (6.3),
spage inside the LCU (6.4) and working areas (6.5). The common GESRs are applicable-té more than pne location
(6.1).

NOTE 2 AnnexAisprovidedto give an overview ofthe GESRs thatare potentially applicable to ther¢in specified
lift ubsystems.

6.1) Common GESRs related to persons at different loeations

6.1]1 Supports for lift equipment

Theg means used to support and secure the lift equiptitent shall be capable of sustaining al| loads and
fordes (including impact forces) imposed during nermal and emergency operation.

NOTE The forces referred to in 6.1.1 are those\that result from the intended use, and reasonably|foreseeable

overload, of the lift during normal operation (loading, unloading, acceleration, braking, etc.) and emergency
opefation (safety gear operation, buffer impact;etc.).

6.1)2 Lift maintenance and repairiinstructions

Where maintenance or repairisirequired to ensure continued safety, appropriate instructigns shall be
proyided emphasizing thatsuitably trained personnel perform any required work.

NOTE This applies to_the lifts and lift components and functions that are subject to wear and| tear, not to
thoge designed for maintenance-free operation. Adequate maintenance is a key element in keeping tHe lift in safe

opefating conditionsThis GESR aims to prevent the performance of maintenance and repair work by incompetent
pergons.

6.1{3 Equipment inaccessible to users and non-users

Equipment that is hazardous shall not be directly accessible to users and non-users.

NOTE Locations that are not accessible include the location behind the enclosure, a locked cover or door, or
out-of-reach locations.

6.1.4 Floors of the LCU and working areas

The floors of the LCU and standing areas of workplaces shall minimize the risk of tripping and slipping.
NOTE LCU and working area floors should be reasonably level, which means that they do not present a
perceptible slope. When considering non-slip materials, attention should be paid to the fact that the roughness

of a material does not remain consistent over time and can vary depending on housekeeping operations (e.g.
cleaning).
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6.1.5 Hazards due to relative movement

Users and non-users shall be protected from the effects of shearing, crushing or abrasion, or other
injuries due to

a) relative movement of the LCU and external objects; and

b) relative movement of the lift equipment.

NOTE1 For authorized persons, see 6.5.9.

NOTE2  This GESR addresses the safety of personslacated inside and outside the L.CII

6.1.6 Lo¢king landing doors and closing LCU doors

Any moverhent of the LCU that is hazardous to persons shall be stopped if any well (hoistway) dogr is
open or unjocked or the LCU door is not closed.

NOTE1  ell (hoistway) doors include lift landing doors, as well as auxiliary well (hoistway) doors or cofers

intended fo1

use by authorized persons only (e.g. evacuation doors).

NOTE 2  Levellingandre-levelling (as well as docking or trucking operations) aremnotconsidered to be hazardous
movements
NOTE3  §ee also GESR 6.4.9.

6.1.7 Evacuation

Means and|

released and evacuated.

procedures shall be provided to enable trapped users or authorized personnel to be safely

NOTE The lift system should have means that wouldpermit the movement of the LCU, under control df an
authorized person, to the point of an evacuation openirig-Alternative means (e.g. two-way communication mepns)
that do not|require movement of the LCU are not excluded. Extreme cases of LCU blockage (due to safety gear
setting, maferial damaged due to earthquakes;-etc.) can require external means, appropriate instructions|and
tooling.

6.1.8 Sharp edges

Means shall be provided to suffigiently mitigate the risk to users and non-users of exposure to sharp
edges.

NOTE For authorized-persons, see 6.5.

6.1.9 Hagards arising from the risk of electrical shock

Where eledtricity is provided, means shall be provided to sufficiently mitigate the risk to users and fjon-
users of exposure to electrical shock.

NOTE For authorized persons, see 6.5.

6.1.10 Electromagnetic compatibility

The safe operation of a lift shall not be influenced by electromagnetic interferences (EMC). The
electromagnetic emission of the lift shall be restricted to specified limits.

The immunity should be sufficient to prevent unsafe situations if the lift is submitted to foreseeable
radiation. “Immunity” includes immunity to internal influences (self-generated radiation) and immunity
to external influences. The tolerable amount of electromagnetic emission depends on the environment
in which the lift is operating and is defined in specific standards.
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11 Ilumination of the LCU and the landings

LCU and the landings shall be provided with adequate illumination.

lift control devices, including

detecting levelling inaccuracy,
operating landing and LCU controls, and

minimizing panic by users in the case of power outage

6.1

In dreas subject to earthquake, means shall be provided to minimize the risk to users, wher

LC{

Thd
the
nor

6.1

Thd
haz
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chemnicals, flammability, exposure to asbestos, etc.

6.1
Use

Env
the
infl
pro
tem

6.2

6.2

Med
fall

12 Effects of earthquakes

,and authorized persons, of the foreseeable effects of earthquakes on the lift;equipment

effects on the safety of users and authorized persons need to be considered at all sta
earthquake (as much as possible), during rescue from a stalled LCU, and ‘when the lift is 1
mal operation. This assumes that there is no major building failurg.

13 Hazardous materials

hrdous situations.

E Hazardous situations for users, non-users and attthorized persons refer to toxicity, fumes,

14 Environmental influences
rs and authorized persons shall be protected from environmental influences.

ironmental influences include the/foreseeable weather and operating conditions of the

lift is installed. Users and authorized persons should be protected against direct expo
liences (e.g. by heating or,c00ling the LCU or working space). In addition, there should b
Lection of safety-relatedlift elements that are susceptible to weather and operating conc
perature limitations n the machinery space).

GESRs related to persons adjacent to the lift

1 Fallingdnto the well (hoistway)

ns shall be provided to sufficiently mitigate the risk of users, non-users, and authoriz
ng into the well (hoistway).

Adequate illumination means that the light intensity is sufficient for safe access and operation of the

inside the

pes: during
eturned to

characteristics and quantity of material used for thé«construction of the lift shall pot lead to

exposure to

irea where
sure to the
e adequate
litions (e.g.

ed persons

NOTE This GESR addresses the risk of falling into the well (hoistway)

— from surrounding floors, and

— from landing doors when the LCU is absent.
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6.3 GESRs related to persons at entrances

6.3.1 Access and egress

Safe means of access and egress shall be provided to the LCU at landings.

NOTE

Thisisapplicable to the process of entering and leaving the LCU during normal use of the lift. It suggests

that adequate spaces, dimensions, instructions and correct relative positioning of the LCU at the landing should
be provided.

6.3.2 Hogi

The horizo|

This meas
walk shou
account.

6.3.3 Ali
When user

The step ¢
users; the
mobility.

tal gap between the sill of the LCU and that of the landings shall be limited.

rement is taken perpendicular to the moving direction of users. Children who.are abl
be considered. The sizes of wheelchair wheels and walking aids should also)be taken

nment of the LCU and the landing
s enter or exit the LCU, its platform and the landing floor shall be substantially aligned.

hused by the variation of the LCU load should be limited to‘avoid stumbling on the par
tep should be small enough to allow safe access for all uséps,including persons with impa

6.3.4 Self-evacuation from the LCU

Self-evacuz

«

NOTE
or falling is
through ang

6.3.5 Ga
The gap be

NOTE T
the LCU and

— multiple

— combinat

6.3.6 Me

ition of users shall be possible only when thesL.CU is at or near a landing.
At a landing” means that: the LCU is not tooyfar away from the landing and that the risk of trip

marginal. “Near a landing” means that:the“gaps between the LCU and landing enables users to
not to fall into the travel path.

p between the landing doors and the LCU doors
tween the landing doors'and the LCU doors shall not allow the presence of users.

'his GESR aims to prevent persons, including children, from entering sideways into the space betw
landing doors. This'situation can arise when there are:

panels on the/.CY and landing doors, with loose synchronization, and

ions of thie hinged landing doors and sliding LCU doors.

ans'to reopen doors when the LCU is at the landing

E to
nto

t of
red

bing
pass

reen

Means shall be provided to reopen the LCU and the landing doors, if their closing is obstructed when the
LCU is at the landing.

Obstacles interfering with the door movement should be detected. The movement of the doors and the
LCU should be prevented until the obstacle is removed. Examples of obstacles are parts of user’s body,
trolleys, wheelchairs, etc.
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6.4 GESRs related to persons in the LCU

6.4.1 Strength and size

The LCU shall accommodate and support the rated load and foreseeable overload.

NOTE This GESR primarily addresses the transportation of people. “Accommodate” in this context means to
provide space (volume) for the intended number of users, considering the dimensions and weight of persons. The
foreseeable overload, in terms of users means:

— load normally carried by users (e.g. briefcase, luggage, but without tools such as trolleys),

— cpincidence of users taller or heavier than average, and

— npore users than the LCU is designed for.

6.4)2 LCU support/suspension
Medns shall be provided to support the fully loaded LCU and a reasonably foreseeable overldad.
NOTE This addresses the strength and failure of the suspension meanS)when the LCU is loadled with its

ratgd load. It is, however, understood that the integrity of the lift would be’maintained if the foreseeaple overload
conglition were reached. The rated performances, however, can be affected if the rated load is exceedgd.

6.4]3 Overloaded LCU
Megns shall be provided to prevent an overloaded LCU frem attempting to move away from a landing.

NOTE In this context “to prevent from attempting to move away from a landing” means that the drive system
of hgisting machine will not be activated. When the overload condition is detected, no command will bg processed.

Thig does not cover ropes stretch, loss of traction, ete. It is, however, understood that the integrity of the lift would
be maintained if the foreseeable overload condition were reached.

6.4/4 Falling from the LCU
Meadns shall be provided to preventwusers from falling from the LCU.
NOTE The requirement eotld be achieved by guards, barriers or walls around the perimetef of the LCU

platform. Protection at any-opening between the LCU and the well walls that a user could pass thrpugh is also
requiired by this GESR, typically the gap between the edges of the LCU and the landing door panels.

6.4)5 LCU travel path limits

The verticaltravel of the LCU shall be limited to prevent the LCU from uncontrolled running peyond the
trayel paths

Meqns.should be provided for safe stopping of the LCU at the end of the travel path. Safe stoppipg involves
lan i o i-the he— elpath! includes a

6.4.6 Uncontrolled movement of the LCU

Means shall be provided to limit uncontrolled movement of the LCU.

NOTE This GESR aims to protect against the effects resulting from the movement of LCU at a speed exceeding
the designed speed and also to prevent effects resulting from unexpected starts of LCU movement. Examples
of such occurrences are: travel of the LCU towards terminal landings at speed exceeding its rated speed, or
movement of the LCU away from a landing when doors are open and users are entering or exiting. An example
of the foreseeable failures that can cause such occurrences is the breakdown in lift components such as speed
control, or drive or braking system.
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6.4.7 LCU collision with objects in or beyond the travel path

Means shall be provided to avoid collision of the LCU with any equipment in the travel path that could
cause injuries to users.

Means should be provided to prevent the LCU from colliding with any equipment in the well (hoistway).
There should be LCU guards or enclosures of adequate strength to avoid dangerous deflection due to
horizontal forces. Deflection and deformation of the guards or enclosure should be limited so that they
do not create hazardous situation. This GESR also addresses cases where the LCU or counterweight
reaches the structural terminals of the well (hoistway). Eventual impact should be buffered so that it is
not harmful.

6.4.8 LCU horizontal or rotational motion

Horizontallor rotational motion of the LCU shall be limited to sufficiently mitigate the risk-of injurfy to
users and quthorized persons.

NOTE Horizontal or rotational free movement of the LCU is to be limited to prevent usersfrom losing balgance
and falling.

6.4.9 Change of speed or acceleration

Means shall be provided to ensure that any change of speed or acceleration of the LCU shall be limited to
minimize the risk of injury to the users.

NOTE This covers changes of speed and acceleration of the LCU%or-both normal and emergency operations.

In the case [of an extreme emergency operation (such as stoppingra free-falling LCU), the possibility of mjfinor
injuries cou]d be tolerated, due to the extremely remote probability of such an occurrence.

6.4.10 Objects falling on the LCU
LCU users shall be protected from falling objects.
NOTE Falling objects are those that can bg rieasonably expected as a result of misbehaviour, carrying tools

or similar agtivities. Open well (hoistway) installations can also be subject to acts of vandalism (objects thrpwn
from outsidp). Falling water is not addressedby this GESR.

6.4.11 LCU ventilation
Adequate yentilation shall bé\provided to the LCU.
NOTE The intent of this\GESR is to provide trapped passengers with sufficient air renewal. It is accepted [that

normal opefation does fiet'require particular measures due to the air exchange from door movement and thelfact
that journeys are relatiyely short.

6.4.12 Fine/Smoke in the LCU

The interior of the LCU shall be constructed of materials that are fire-resistant and that develop a low
level of smoke.

NOTE The nature and quantity of the materials used in the LCU (e.g. decorations) can be a very serious source
of harm during fire. Factors that need to be considered include the fire resistance, toxicity, etc., of materials. It is,

however, understood that parts made of materials that do not strictly meet this specification may be used in small
quantities inside the LCU (e.g. control buttons and lighting diffusers).

6.4.13 LCU in flooded areas

Where a risk exists that the LCU could descend into a flooded area, means shall be provided to detect
and prevent descent into a flooded area.
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6.4.14 Stopping means inside the LCU

Means, located inside the LCU, of intentionally interrupting the movement of the LCU by the user shall
only be allowed, if necessary, on lifts with a partially enclosed LCU or lifts for special applications.

NOTE An example of a lift for special application is a goods/passenger lift (freight elevator) with docking
(trucking) operation.

6.4.15 Landing and controls indication

Means shall be provided to identify landings and controls for the users in the LCU.

NO'iE Ignorance of the controls or one’s location can create confusion and unpredictable reactior]s. In normal
conglitions, this is probably not a safety issue but it can be significant in emergency situations-(fiye fighting, etc.).

6.5 GESRs related to persons in working areas

6.5]1 Working area(s) or space(s)
Adgquate and safe working area(s) or space(s) shall be provided.

NOTE “Adequate” takes into account the ergonomic principles relatéd’to the tasks to be performjed.

6.5]2 Accessible equipment

All lift equipment requiring maintenance or repair shall'be safely accessible to authorized pg¢rsons.

If the lift elements requiring maintenance or repait are not accessible, they can be negledted, which
would render the use of the lift unsafe. The elements of the lift should be designed taking this into
accpunt. “Safely” indicates safe and easy access\for maintenance and repair operations.

6.5]13 Access to and egress from working spaces in the well (hoistway)
Accpss to and egress from working spaces in the well (hoistway) shall be safe.

NOTE Safe egress may be achieved with assistance.

6.5/4 Strength of worKing area(s)

Medns shall be provided to accommodate and support the mass of authorized person(s) and|associated
equipment in anydesignated working area(s).

Thg number-offauthorized persons and the equipment that they carry or use to fulfil the anticipated
working aetivities should be determined. Those activities do not include major repairs when the working
areq needsto be enlarged and reinforced.

6.5.5 Restrictions on equipment in Iift spaces

Only equipment related to the lift installation or its protection shall be placed in the space containing
the lift equipment.

NOTE The intent is to exclude non-authorized personnel (and personnel not acquainted with the dangers

of lift operation) from access to spaces needed for the location of the lift equipment [the machine room and well
(hoistway)] and to prevent the use of these spaces for storage.

6.5.6 Falling from working areas

Means shall be provided to sufficiently mitigate the risk to authorized person of falling from any working
area.
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Working places in the well (hoistway), such as the LCU roof, temporary platforms, should be equipped
with protective devices (e.g. balustrades) if there is a risk of falling [e.g. a gap between the LCU roof and
the well (hoistway) wall].

The means of prevention (e.g. balustrade) should have sufficient height and strength.

6.5.7 LCU movement under control of an authorized person

Only authorized persons shall be provided with means to prevent or to enable the movement of the LCU
when they are in the travel path. When an authorized person is within reach of unprotected moving
partsofth i hat nerson shall be abhle to prevent or activate movement o he 1i cequinmen

6.5.8 Ungontrolled or unintended equipment movement inside the well (hoistway)

unintendedl movement of equipment inside the well (hoistway). Any acceleration lor deceleration to
which an quthorized person is subjected as a result of uncontrolled or unintegded movement shalll be
limited to gufficiently mitigate the risk of harm.

Means shalll be provided to protect authorized persons from the effects related to uncontrolle$ or

If the conflact with lift components whose uncontrolled or unintended-movement can be harnjful,
authorized persons should be provided with means to mitigate such risk;such as controls over equipnjent
movement|or permanently available screens that separate the mgving parts from the working grea
to guard against accidental contact. “Equipment” includes all passible moving parts, such as the LCU,
counterwejght.

6.5.9 Means of protection from various hazards

Means shall be provided to adequately protect an authorized person, in working spaces, from the effects
of shearing, crushing, abrasion, laceration, high temperature, entrapment, etc.

NOTE llistofhazardsisnotallinclusive.Specifichazardsneed tobe considered accordingto the circumstarjces.
See also 6.1}4.

6.5.10 Falling objects in the well (hoistway)
While in tHe well (hoistway), authorized persons shall be adequately protected from falling objects

NOTE bjects that can fall, because of an accidental reaction on the part of a person, e.g. hand-held tgols,
loose materfal placed on LGU(¢ar) roof, etc.

6.5.11 Eldctric shaock in working spaces

Equipment shall\be designed and installed to minimize harm to authorized persons due to the effecf{s of
electricity.

NOTE Lift service sometimes requires that authorized people access live parts of electrical equipment.

6.5.12 Illumination of working spaces

All working spaces and access thereto shall be provided with adequate illumination for the use of
authorized persons.

“Adequate illumination” means that the light intensity is sufficient for safe access and for performance
of any maintenance or repair operation of the lift equipment. [llumination may be switched off in the
absence of authorized persons. Emergency lighting should be provided in places where movement of
authorized persons in darkness is dangerous.

20 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=913312fcf3e95b84c6e1a1b19f0d40d1

Annex A
(informative)

Overview of GESRs in relation to lift subsystems

A.1—General

ISO 22559-1:2014(E)

Global essential safety requirements [GESRs] are specified in Clause 6 and are groupedcaccor
lift Jocations where a person can be exposed to a hazard, a hazardous situation or event. Th
proyided to assist users who view alift as a combination of clearly distinguishable subsystem|

givés an overview of all GESRs listed in Clause 6 in relation to lift subsystems.

Table A.1 — Cross-referencing of GESRs in Clause 6 and lift:Subsystems

ding to the
is annex is
5. Table A.1

GESR
No.

Global essential safety requirement in Clause 6

Lift subsystem
(see A.2 for symbo

B|c|E|G|H|L|M

‘9\
—

Common GESRs related to persons at different locations

o
-y
=

Supports for lift equipment

The means used to support and secure the lift€quipment

shall be capable of sustaining all loads and ferces (includ-

ing impact forces) imposed during normaband emergency
operation.

X 0

0

Lift maintenance and repair instructions

Where maintenance or repairis\required to ensure con-
tinued safety, appropriate instructions shall be provided
emphasizing that suitably trained personnel perform any
required work.

Equipment inaccessible to users and non-users

Equipment that\ishazardous shall not be directly accessible
to users andnen-users.

Floors of the LCU and working areas

The fleors of the LCU and standing areas of workplaces shall
minimize the risk of tripping and slipping.

Hazards due to relative movement

Users and non-users shall be protected from the effects of

shearing,; crushing orabrasion, or other injuries due to

a) the relative movement of the LCU and external objects;
and

b) the relative movement of the lift equipment.

Locking landing doors and closing of LCU doors

Any movement of the LCU that is hazardous to persons shall
be stopped if any well (hoistway) door is open or unlocked
or the LCU door is not closed.
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Table A.1 (continued)
Lift subsystem
GﬁgR Global essential safety requirement in Clause 6 (see A.2 for symbols)
B|C|E|G|H|L|M|Sf|Sp|W
6.1.7 Evacuation 0|0|X O|X|0|O X
Means and procedures shall be provided to enable trapped
users or authorized personnel to be safely released and
evacuated.
6.1.8 j,harp edges X 0]X
eans shall be provided to sufficiently mitigate the risk to
ysers and non-users of exposure to sharp edges.
6.1.9 Hazards arising from the risk of electrical shock X0 0 0
Where electricity is provided, means shall be provided to
sjufficiently mitigate the risk to users and non-users of expo-
sjure to electrical shock.
6.1.10 |Blectromagnetic compatibility X 0 0
The safe operation of a lift shall not be influenced by elec-
tfomagnetic interferences (EMC). The electromagnetic
gmission of the lift shall be restricted to specified limits.
6.1.11 Ijlumination of the LCU and the landings 0 X X
The LCU and the landings shall be provided with adequate
illumination during use.
6.1.12 |HBffects of earthquakes 00X O|lO0O|X|O|O|O]|ZX
Ih areas subject to earthquake, means shall be provided to
minimize the risk to users, when inside the €U, and author-
ired persons, of the foreseeable effects of earthquakes on
the lift equipment.
6.1.13 Hazardous materials 0 0 X|X X
The characteristics and quantity\ef material used for the
donstruction of the lift shall fiot lead to hazardous situa-
tjons.
6.1.14 Environmental influences 0|0 0]X 0 X
Users and authoriZed persons shall be protected from envi-
ronmental influénces.
6.2 (ESRs related-to areas adjacent to the lift
6.2.1 Halling into'the well (hoistway) 0 X X 0 X
eans shall be provided to sufficiently mitigate the risk to
sers, non-users, and authorized persons of falling into the
well (hoistway].
6.3 GESRs related to persons at the entrances
6.3.1 Access and egress 0|0 X X 0
Safe means of access and egress shall be provided to the
LCU at landings.
6.3.2 Horizontal sill-to-sill gap X|0 X
The horizontal gap between the sill of the LCU and that of
the landings shall be limited.
6.3.3 Alignment of the LCU and the landing X0 0|0
When users enter or exit the LCU, its platform and the land-
ing floor shall be substantially aligned.
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Table A.1 (continued)

Lift subsystem
GIE(f_R Global essential safety requirement in Clause 6 (see A.2 for symbols)
B|C|E|G|H|L|M|Sf|Sp|W
6.3.4 Self-evacuation from the LCU X|0 0|X 0

Self-evacuation of users shall be possible only when the LCU
is at or near a landing.

6.3.5 Gap between the landing doors and the LCU doors X X

The gap between the landing doors and the LCU doors shall
not allow the presence of users.

N
>

6.316 Means to reopen doors when the LCU is at the landing X0 0

Means shall be provided to reopen the LCU and the landing
doors, if their closing is obstructed when the LCU is at the
landing.

GESRs related to persons in the LCU

AR

Size and strength 0 X

The LCU shall accommodate and support the rated load and
foreseeable overload.

6.4{2 LCU support/suspension 0 X|0 X

Means shall be provided to support the fully loaded.)CU and
reasonably foreseeable overload.

6.413 Overloaded LCU X X|0

Means shall be provided to prevent an oveyloaded LCU from
attempting to move away from a landing.

6.414 Falling from the LCU X
Means shall be provided to prevent users from falling from
the LCU.

6.415 LCU travel path limits X X 0|0 X | O
The vertical travel of the LCU shall be limited to prevent the
LCU from uncontrolted running beyond the travel path.

6.416 Uncontrolled-movement of the LCU X|0 0|X| X
Means shall-be provided to limit uncontrolled movement of
the LCU2

6.417 LCUcollision with objects in or beyond the travel path 0 0|0 |X X|O
Means shall be provided to avoid collision of the LCU with
any equipment in the travel path that could cause injuries to
users.

6.4.8 LCU horizontal or rotational motion 0|0 X|10|X 0
Horizontal or rotational motion of the LCU shall be limited
to sufficiently mitigate the risk of injury to users and
authorized persons.

6.49 Change of speed or acceleration X 0] X

Means shall be provided to ensure that any change of speed
or acceleration of the LCU shall be limited to minimize the
risk of injury to the users.

6.4.10 |Objects falling on LCU 0 0|X —
LCU users shall be protected from falling objects.
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Table A.1 (continued)
Lift subsystem
Gﬁg_R Global essential safety requirement in Clause 6 (see A.2 for symbols)
B|C|E|G|H|L|M|Sf|Sp|W
6.4.11 |LCU ventilation 0 0|X
Adequate ventilation shall be provided to the LCU.
6.4.12 |Fire/smoke in the LCU X
Theinteriorofthe LCU shall he constructed-of materials
that are fire-resistant and that develop low level of smoke.
6.4.13 |ljCUin flooded areas 01X 0 0
Where there is a risk that the LCU could descend into a
flooded area, means shall be provided to detect and prevent
descent into a flooded area.
6.4.14 topping means inside the LCU X X 0

eans, located inside the LCU, of intentionally interrupting
the movement of the LCU by the user shall only be allowed,
if necessary, on lifts with a partially enclosed LCU or lifts for
ecial applications.

6.4.15 ;Landingand controls indication X | X X

eans shall be provided to identify landings and controls
fpr the users in the LCU.

6.5 GESRs related to persons at working areas

6.5.1 Working area(s) or space(s) 0 0 X
Adequate and safe working area(s) or space(s)shall be
drovided.

6.5.2 Accessible equipment 0O|0jO0O|0O|O|O|O|O]|X

All lift equipment requiring maintenance or repair shall be
spfely accessible to authorized persons.

6.5.3 Access to and egress from working spaces in the well 0|00 0|0 X
(hoistway)

Access to and egress from working spaces in the well (hoist-
way) shall be safe.

6.5.4 trength of working area(s) 0 0|0 X

eans shall be-provided to accommodate and support the
thass of authorized person(s) and associated equipment in
dny designated working area(s).

6.5.5 Restrictions on equipment in lift spaces 0 0|0 X

Only equipment related to the [ift installation or its protec-
tion shall be placed in the space containing the lift equip-
ment.

6.5.6 Falling from working areas 0 0|0 X

Means shall be provided to sufficiently mitigate the risk to
authorized persons of falling from any working area.
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Table A.1 (continued)

Lift subsystem
Global essential safety requirement in Clause 6 (see A.2 for symbols)
B|C|E|G|H|L|M|Sf|Sp|W

6.5.7 LCU movement under control of an authorized person X 0|0 0

>

Only authorized persons shall be provided with means to
prevent or to enable the movement of the LCU when they
are in the travel path. When an authorized person is within
reach nFunpwni—anh:A mnn1ng pqvfc ofthe 11{-'1— that person
shall be able to prevent or activate movement of the lift
equipment.

6.5|8 Uncontrolled or unintended equipment movement X 01}0 X
inside the well (hoistway)

Means shall be provided to protect authorized persons
against effects related to uncontrolled or unintended move-
ment of equipment inside the well (hoistway). Any accelera-
tion or deceleration to which an authorized person is sub-
jected as a result of uncontrolled or unintended movement
shall be limited to sufficiently mitigate the risk of harm.

6.59 Means of protection from various hazards 0o|0j0|lO0|O|O]|O 0 |X

Means shall be provided to adequately protect an authot-
ized person, in working spaces, from the effects of shearing,
crushing, abrasion, laceration, high temperature, entrap-
ment, etc.

6.5{10 |Falling objects in well (hoistway) 0 0|0 X

While in the well (hoistway), authorized‘persons shall be
adequately protected from falling objects.

6.5/11 |Electric shock in working spaces X|0 0|0]|0 X

Equipment shall be designed and installed to minimize
harm to authorized persons due to the effects of electricity.

6.5[12  [Illumination of working spaces 0[0]|O0 0|0 X

All working spaces.and access thereto shall be provided
with adequate illumination for the use of authorized per-
sons.

A.2 References and symbols in Table A.1

A.2l1 Symbols in the table heading identifying lift subsystems

B -|building, including its structure, well (hoistway), machinery space, and building equjpment not
provided by lift contractor

C - control subsystem, including electrical equipment and wiring, except “Sf” (safety devices)
E - landing and LCU entrances

G - guiding of the LCU and counterweight system

H - well (hoistway), including interior and surrounding guards or enclosures

L - load-carrying unit (LCU), including its top, if applicable

M - machine, including breaking system

Sf - safety devices
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Sp - suspension of LCU system

W - working area or space
A.2.2 Symbols in the table columns
X - a GESR that is primarily applicable to the lift subsystem(s) identified in the heading

O - a GESR that can be applicable to the lift subsystem(s) identified in the heading

— - the GESR for an equivalent hazard is given in 6.5
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Annex B
(normative)

Requirements relevant to the EU market

B.1 Only in the areas subject to EU legislation, any lift placed on that market shall comply with the

iftoDirective 95 /16 /EC
LiftsDireetive 5A6/EC

P rrecttrve

B.2| Annex C compares the requirements of, and identifies the differences between,the GESRs of
thid part of ISO 22559 and the EHSRs of the Lifts Directive and the relevant EHSRs ¢of the|Machinery

Dir¢ctive 2006,/42/EC.

B.3 Other considerations, such as conformity assessment procedures, matket surveillarce, etc. are

beypnd the scope of this part of ISO 22559.
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C.1 Gen

Annex C
(informative)

Comparison of GESRs with EHSRs of LD and MD

ral

C.1.1 Th
ences bety

a) EHSRs
(2006

b) GESRs

C.1.2 Th
of the MD
be a one-t

evant EHJRs or all of the relevant GESRs, will appropriately address safety issues on a prod

C.1.3 Its
language 1
such diffe

C1.4 Th
for CEN st
applicable

C.1.5 Th
world. Th
lated in a

C.1.6 Th
and reduc

C.1.7 Th
tive formu

e objective of this annex is to compare the requirements of, and identify the differ-
veen:

of the Lifts Directive (95/16/EC) (LD) as well as applicable EHSRs of the Ma¢hjnery Direc
42/EC) (MD); and

of this part of ISO 22559.

s annex does not provide a legal interpretation of the EHSRS.of the LD or the EHSH

kive

\S

There are differences in the formulation of the GESRs afid EHSRs, so there may n
p-one correlation between specific EHSRs and GESRs;However, meeting all of the

hould be noted that the GESRs of this part of ISO 22559 are written in performang
while some of the EHSRs of the LD and MD are'more prescriptive in nature. Where
rences occur references are made to these’specific EHSRs.

s annex applies the “Guidance on the-Implications on the ISO Global Relevance po
andardization” with the intentionto support the European new approach directivg
to lifts. Route B2 as specifieddn'this guidance document is being used.

e basic hazards associatedwith lifts are similar for typical lift installations around

rommonly acceptabte form.

s part of ISO 22559 is a collection of GESRs that should be considered in assessing
ing risk for any’new lift regardless of the geographical location of the installation.

e LD spegifies the safety objectives for lifts placed on the market of the EU. The dir
latesithe relevant EHSRs and also the conformity assessment procedures included|

the LD to |

pe_followed to demonstrate conformity to those EHSRs (as listed in Annex I of the

1-

c

icy

the

erefore, safety objectives-to be achieved by the designers and installers can be fornu-

h

bC-
in
JD

as well as

Vad A (] L o Y Vol LWLl . . .
hoseof the MBatsoapplicable totifts)—Spetificinstattations ray Tequite address

EHSRs of other applicable Directives.

ng

C.1.8 The comparison in this annex is applicable to lifts, for example with speed > 0,15 m/s,
see the scope of the LD for details. Any other lifting appliances need only comply with the MD
requirements.

C.2 A Comparison of ISO 22559-1 GESRs and the Lifts Directive EHSRs

Table C.1 is the result of a detailed comparison of EHSRs of the LD and MD and the GESRs of this part
of ISO 22559, which highlights and clarifies the differences and demonstrates equivalence of the safety

objectives.
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To assist the reader, a cross reference of GESRs and EHSRs is provided in Table C.4.
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