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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

electrote

The prog¢edures used to develop this document and those intended for its further maintenance ‘ar

chnical standardization.

describefl in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for th
different|{types of ISO documents should be noted. This document was drafted in accordance with tk
editorial|rules of the ISO/IEC Directives, Part 2 (see www. iso. org/directives).

Attention is drawn to the possibility that some of the elements of this document maybe the subject
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details
any pateht rights identified during the development of the document will be in thé-Introduction and/

on the IS

Any tra

list of patent declarations received (see www. iso.org/patents).

name used in this document is information given for the convehi€nce of users and does n

constitute an endorsement.

For an ¢xplanation of the voluntary nature of standards, the-meaning of ISO specific terms arg

expressi

ns related to conformity assessment, as well as information about ISO's adherence to t}

World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see wwy
iso .org/iso/foreword. html.

This doc

iment was prepared by Technical Committee ISO/TC 178, Lifts, escalators and moving walks.

Any feedpack or questions on this document should\be directed to the user’s national standards body.
completg listing of these bodies can be found at'www.iso.org/members.html.

Alist of g1l parts in the ISO 8100 series can‘be-found on the ISO/TC 178 website.

This firs{ edition cancels and replacesJdSO/TS 22559-2.
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Introduction

This document was prepared in response to the need to set global safety parameters for lifts (elevators).

The objective of the ISO 8100 series is to:

a)

define a common global level of safety for all people using, or associated with, lifts (elevators);

b) facilitate innovation of lifts (elevators) not designed according to existing local, national or

regional

c;ufpfy standards while maintaining pr}nivq]pn‘r levels of c;ufpfy If such innovations become state of

the art, they can be integrated into the detailed local safety standard at a later date;
c] help remove trade barriers.

140 8100-20 establishes global essential safety requirements (GESRs) for lifts (elevators) by ad

bjectives of a lift (elevator).

lift (elevator) to eliminate hazards or mitigate safety risks addressedin the GESRs. However,
bt mandatory.

S 0 o4

ause 4 describes the approach and methodology used in the{development of this document.

e

(%]

¢quence of GESRs in [SO 8100-20.

This document is a product safety standard in accordance with ISO/IEC Guide 51.

ves instructions for the use and implementation of GSRS! Phe GSPs are presented in Clausd 6

dressing

hazards and risks that can be encountered on a lift (elevator). The GESRs, however.state only the safety
0

his document provides guidance and criteria for achieving conformanee with safety requirgments of
F.SRs by specifying global safety parameters (GSPs) for use and implementation, where appljicable, in

GSPs are

Clause 5
6 in the

© ISO 2018 - All rights reserved
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TECHNICAL SPECIFICATION

ISO/TS 8100-21:2018(E)

Lifts for the transport of persons and goods —

Part 21:
Global safety parameters (GSPs) meeting the global

ssential safety requirements (GESRs)

=

This document:

Scope

a] specifies global safety parameters (GSPs) for lifts (elevators), their compenents and their fiinctions;
b] complements the system and methods specified in ISO 8100-20 for ritigating safety riskq that can
arise in the course of the operation and use of, or work on, lifts (elevators).
NPTE Hereinafter, the term “lift” is used instead of the term “elevator?.
It]is applicable to lifts that can:
a] be located in any permanent and fixed structure within or attached to a building, exgept lifts
located in:
1) private residences (single family units); ox
2) means of transport, e.g. ships;
b} have any:
1) rated load, size of load-carrying unit (LCU) and speed; and
2) travel distance and number of landings;
c] Dbe affected by fire in theload-carrying unit, earthquakes, weather or floods;
d) be foreseeably misused (e.g. overloaded), but not vandalized.
This document doesnot specifically cover
a] all the ngéds of users with disabilities; or
b} risksarising from:

1).* work on lifts under construction, during testing, or during alterations and dismantlin

=
-

=]

2) use of lifts for firefighting and emergency evacuation;
3) vandalism;

4) fire outside the LCU;

5) explosive atmosphere;

6) transportation of dangerous goods.

1) Although the GESRs mentioned in this document have been identified and evaluated by risk assessment, not all
disabilities or combinations of disabilities of users have necessarily been addressed.

© ISO 2018 - All rights reserved
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 14798, Lifts (elevators), escalators and moving walks — Risk assessment and reduction methodology

ISO 22199, Electromagnetic compatibility — Product family standard for lifts, escalators and moving
walks — Emission

ISO 222(*)0, Electromagnetic compatibility — Product family standard for lifts, escalators and moving
walks —|{Immunity

IS0 8100-20, Safety requirements for lifts (elevators) — Part 1: Global essential safety requirements (GESRfs)

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 14798/ and the following applly.

— ISO Qnline browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31
authorized person
person wWith authorization to access restricted lift (3.8) areasife)g. machinery spaces, lift well (hoistway)
(3.5), pit and LCU top] and to work therein, for the punpose of inspecting, testing, repairing, arnd
maintairing the lift or for rescuing users from a stalled load-carrying unit (LCU) (3.9)

[SOURCH: ISO 8100-20:2018, 3.1]

3.2
counterpeight
mass thdt contributes traction in the case-of\a traction lift (3.8), or mass that saves energy by balancing
all or paft of the mass of the LCU (3.9) (ear) and the rated load (3.15)

[SOURCH: ISO 8100-20:2018, 3.3]

3.3

door
landing (3.7) or LCU (3.9))"mechanical device (including devices that partially or fully enclose the
opening] used to securedn LCU or landing entrance

3.4
electromagneti¢-Compatibility
EMC
degree (|>f immunity to incident electromagnetic radiation and level of emitted electromagnetjc
radiation of electrical apparatuses

3.5

well (GB)

hoistway (US)

travel path(s) (3.19) of the LCU (3.9) and related equipment, plus the spaces below the lowest landing
(3.7) and above the highest landing

3.6

enclosure

well enclosure (GB)

hoistway enclosure (US)

fixed structural elements that isolate the well (hoistway) (3.5) from all other areas or spaces

2 © ISO 2018 - All rights reserved
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7

landing
floor, balcony or platform (3.14) used to receive and discharge persons or goods (freight) from the
LCU (3.9)

3

.8

lift (GB)
elevator (US)
lifting appliance intended to transport persons with or without goods or freight by means of a power-

ope rated load (3.15) -carrying unit that is guided by a fixed guiding system from one landing (3.7) to
ahother, at an angle of more than 75° to the horizontal

Npte 1 to entry: This term does not include mobile or other working platforms (3.14) or haskets, |or lifting
appliances used in the course of construction of buildings or structures.

Npte 2 to entry: See ISO/TR 11071-1:2004, Clause 2, for use of the term “lift” versus the term “elevator” in current
national standards for lifts.

[JOURCE: 1SO 8100-20:2018, 3.17]

3/9

lgad-carrying unit

LCU

car

part of a lift (3.8) designed to carry persons and/or other ggods for the purpose of transportatipn (3.18)

[JOURCE: ISO 8100-20:2018, 3.18]

3

machinery space
space inside or outside the well (hoistway) (3:5), which contains the lift's mechanical equipnpent, and
can also contain electrical equipment used directly in connection with the lift (3.8)

10

Npte 1 to entry: This space can also contain“the electric driving machine, the hydraulic machine or eans for

elnergency operation.

3|11

njaintenance

process of examination, Jubrication, cleaning, adjustment and routine replacement of lift (3|8) parts
tq ensure the safe and intended functioning of the lift and its components after completi¢gn of the
irfstallation and throughout its life cycle

3|12

npn-user

person in thewvicinity of a lift (3.8), but not intending to access or use the lift

3|13

oyerload

ldadiin the LCU (3.9) that exceeds the rated load (3.15) of the lift (3.8)

3.14

platform

part of the LCU (3.9) that accommodates persons and load for the purpose of transportation (3.18)
3.15

rated load

load that the lift (3.8) is designed and installed to transport

© ISO 2018 - All rights reserved 3
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3.16

relative movement

situation where a [ift (3.8) component moves in the vicinity of another lift component that is stationary
or that moves at a different speed or in a different direction

Note 1 to entry: This can also occur in a situation where a lift component moves in the vicinity of a structure
where persons can be present.

EXAMPLE Building floor surrounding the lift well (hoistway) (3.5).

3.17
safety plarameter
SP
quantitative unit, the value of which, in the form of numerical values or references to Internationpl
Standards or other standards, provides a level of safety consistent with that providedrby relevant
standards in current use in the lift (3.8) industry and good engineering practices

Note 1 tofentry: A global safety parameter (GSP) is a globally agreed upon safety parameten

3.18
transpoftation
process in the course of which persons enter, or goods are moved into, an LEU (3.9), which is then liftgd
or lowered to another landing (3.7), where the person exits, or goods are-removed from, the LCU

3.19
travel path
path and|related space between the lift (3.8) terminal landings {3.7) within which an LCU (3.9) travels

Note 1 tojentry: For “space” above and below terminal landings,see 3.15.

3.20
uncontrplled movement
situatiorf where the LCU (3.9)

— movps when, according to the design of the lift (3.8), it was to remain stationary; or

— travels at a speed that is beyond the control of the means designed and intended to control the LQU
spegd during the lift operation

EXAMPLE1  The LCU starts to moye away from a landing (3.7) while the users (3.21) are entering or leaving
the LCU due to failure or breakdown of lift components, such as the speed control or brake system.

EXAMPLE 2  The LCU speed exceeds its designed speed or does not decelerate or stop as intended due fo
failure or|breakdown of lift),cOmponents, such as the speed control or brake system.

3.21
user
person \ising the lift (3.8) for the purpose of normal transportation (3.18), without any help ¢r

supervisjon, ‘including a person carrying goods and a person using a specially dedicated operating
System £ frnncpnrf gnn{‘c orloads

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.

3.22
vandalism
deliberate destruction of, or damage to, property for no obvious gain or reason

3.23

working area

working space

area or space defined for use by authorized persons (3.1) to perform maintenance (3.11), repair,
inspection or testing of the lift (3.8)

4 © ISO 2018 - All rights reserved
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4 Development of global safety parameters (GSPs)

4.1 Purpose of GSPs

To enable verification that the lift and its selected components and functions have achieved safety
objectives of applicable GESRs, GSPs, such as strength, clearances, acceleration or retardation values,
are provided in this document in the form of numerical values or references to International Standards
or other standards.

OTE Eorthe definition of PF‘QD’ see IS0 8100-20:201 Q’ 39

- accomplished but not “how” to accomplish the objective. Therefore, in order to achieve the safety
bjective of a GESR, appropriate designs of lift components and functions shall be\selected and their
¢mpliance with the GESR shall be verified.”. ISO 14798 describes a risk assessment process|that can
help to establish that the GESRs have been fulfilled with a specific design or lift.configuration] In order
tq mitigate specific risks identified in the risk assessment process, specifiocieomponents, funftions or
GFPs may be used.

N
Arcording to ISO 8100-20:2018, 5.1.4, “a GESR states only the safety objective, or “what’~shal] be done
0
0
C

(quch as specific designs of “safety gear”, “door interlocks” or “sprinig buffers”) as they are commonly
specified and required in prescriptive lift standards. Such compotients and functions are not npandated
irf] this document as that would inhibit design innovations.

140 8100-20 and this document do not mandate the use of specific desigh's of components and&unctions

All applicable GESRs shall be fulfilled, in accordance withdSO 8100-20, irrespective of whethler or not
there is a GSP specified in this document.

2 Approach

xperts from various parts of the world working in three regional study groups (North American,
iropean and Asia-Pacific). Specialized task groups carried out research in areas, |such as
ahthropometric, ergonomic, spatial anid environmental influences by review of relevant Intefnational
Standards and other standards.

4
Ak was the case with development of ISO 8100-20, the development of this document also |[involved
e
E

Individual experts and task groups derived safety parameters from independent research of existing
standards, anthropometri¢ data, clearances, forces, etc., and a comparison of major codes. (SPs that
wlere determined to provide sufficient mitigation of risks related to relevant GESRs are includ¢d in this
dpcument.

5/ Understanding and implementing GSPs

5|1 Overall objective

Cpnsistent with the purpose described in 4.1, global safety parameters in relation to individupl GESRs
are Qppr‘ifipd inClause 6

The objective of the global safety parameters in Clause 6 is to:
a) introduce parameters that provide universal means to demonstrate compliance with GESRs; and
b) stimulate the harmonization of safety parameters in existing standards.

To accomplish the safety objective of a GESR, a GSP, although not mandatory, can be an adequate means
of achieving compliance. The list of GSPs in Table 2 is not exhaustive.

Table 2 specifies fixed minimum or maximum values. Where the GSP gives a possible range of values in
the referenced International Standards, dependent on the circumstance in which it is used, justification
that the correct value has been chosen can be required to suit the particular hazardous situation(s).

© IS0 2018 - All rights reserved 5
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Listed GSPs should not be interpreted as the only measure of conformity with a GESR. Conformance
with a GESR can be achieved by deviating from the listed GSPs, provided that the risk is mitigated using
other equally effective protective measures. Parameters consistent with good engineering practices
(see also 5.4 and Table 2 remark to GSP 1) or selected from applicable codes or standards may be used.
In such cases, it shall be demonstrated that the type of parameters chosen:

a) sufficiently mitigate the risk addressed in the GESR; and

b) ensure thatany new risks created by implementation of the parameter(s) are sufficiently mitigated.

NOTE

5.2 Prpperties and use of GSPs

5.2.1 GSPs

The GSPs

NOTE 1

as they represent long-standing history in lift safety or scientifically developed data which has been applig

for some
anthropo
assist the|

NOTE 2

factors, s
and illum|
SI units o
proven to

have beellj used around the world in order to ensure the safe operation of lifts. Examples of these are safe

Safety fa
good eng

[t is recq
applicati
applicati

For devigq

The valu
recognit

When ex
Standard

Q 1ICO-14
JCC 10U 1%

are listed in Table 2.

time in safety-related applications. The other standards include lift §afety codes, electrical codg
user of this document.

This document recognizes that slightly different or non-identical values for safety-related criter
ace sizes to prevent body part entry, space sizes to allaw"pody part entry, forces, deceleration leveg

measurement or due to different origins of the units)(Nevertheless, these slightly differing values haj
result in safe lift operation over many years.

ctors should be considered relative to thé material being used and its application, based ¢
ineering practice (see also 5.4 and Tablé 2 remark to GSP 1).

gnized that electronic safety devices and programmable electronic systems in safety-relate
pns (i.e. PESSRAL) are being extensively used in many industries. Where used in lift safef
pns, guidance on safety integrity levels (SILs) is provided in ISO 22201-1.

bs in Table 2 are glebally harmonized values based upon current applicable standards, with t}
on that some gfithe values are not absolute in nature.

isting lift safety standards are revised, these GSPs, (i.e. these values and generic Internation
s) should.be considered.

5.2.2 Trocess of implementing GSPs

International Standards and other standards have been used wherever applicable for developing GSPs

metric standards and various materials standards. In all cases, the usevof the relevant standard is

nation levels. In many cases, the values vary only slightly*(e.g. as a result of conversions of imperial f

es using electro-mechapnical or non-programmable electronic devices, methods such as Failur
Modes and Effects Analysis (EMEA) should be considered to establish the safety level.

d

ia
Ly
Is

ye

d
y

1S

hl

In evaluating a lift system or component for compliance with a particular GESR, the following risk
assessment and risk reduction process, in accordance with ISO 14798, shall be applied:

a) the risk scenario, which includes the hazardous situation addressed in a GESR and the harmful
event, shall be formulated;

b) risk shall be estimated, evaluated and assessed;

c) if the risk level requires mitigation, protective measures are proposed. The protective measures
should eliminate the hazard or reduce the risk. Reducing the risk may include implementing GSPs;

d) after applying the protective measures, the risk shall be re-assessed. Step c) shall be repeated until
the risk has been sufficiently mitigated;

© ISO 2018 - All rights reserved
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e) if a new hazard is created as a result of mitigating a given risk, the risk resulting from this new
hazard shall be fully mitigated using the above-mentioned process.

5.2.3 Ways of using GESRs and GSPs

5.2.3.1 With respect to a specific task affecting lift safety, such as designing a lift or its components,
GESRs and related GSPs may be used in two ways, namely:

a) one can begin with the risk assessment of scenarios related to the task in order to identify the
applicable GESRsamdretated GSPs, as 5232 ot

b} one can begin with a review of all GESRs in order to identify those that can be applicahle to the
task, asin 5.2.3.3.

NPTE In addition to designing, tasks can include installing or servicing, or writing“design-prescriptive
dfety standards for lifts or their components.

%]

91

2.3.2 When designing a lift or its components, a review of the intended-use, foreseeable mifuse (see
190 14798:2009, 4.5.5.4) and design should be made, in which all possjble risk scenarios are formulated
anhd risk assessment is performed in order to find out which, if any’ GESRs and relevant [GSPs are
applicable to the design. All risk scenarios that can occur during operation and use should be cofsidered,
as$ well as during the maintenance, repair or inspection of the lift.

The risk scenarios shall include specifications of all hazardous situations, combined with allf harmful
eyents (i.e. causes, effects and possible levels of harm). The risk analysis of a scenario shall be|followed
by the process of risk estimation and evaluation incaecordance with the methodology spgcified in
[0 14798. As long as a risk is assessed as not sufficiently mitigated, the proposed design ne¢ds to be
continually improved until the applicable GESRs have been fulfilled.

EKAMPLE By following this process, risk sceharios similar to those in Cases 1.1 or 1.2 of Table[ 1 can be
fqrmulated and it can be concluded that there is‘a possibility of injury to persons exposed to shearing| crushing
or abrasion hazards. The assessment of the risk indicates that the risk needs further mitigation, which ig achieved
by changing the design. If this is not fegsible, further mitigation is achieved by implementing other protective
measures in order to comply with GESR'6-1.5 and the corresponding GSP specified in Table 2.

NPTE1  For the practical use of GESRs, see ISO 8100-20:2018, 5.2.

NPTE 2  Rationales for the.GESRs, given in notes following each GESR in Table 2, are intended tp provide
fyrther understanding of the-intent and use of GESRs.

5/2.3.3 The process can start with the review of GESRs. In this case, one considers the design[or actual
rjstallation of the lift or its components, with the intent of identifying those GESRs that can be applicable
tq the design,<drnstallation of the lift or its components. Compliance with each identified GESR shall
bg assessed)If the compliance is not self-evident, risk assessment shall be completed to denmonstrate
compliance.

—

EKAMPLE In the case of the GESR 6.1.5 in Cases 1.1 or 1.2 of Table 1, one would observe the lift|design or

i el otioa o £ d oot s hatbar oy arc o froria I gin tbhal CI] qptariog o avitiogtba L CT] o b alog o 0 nd the
staHationto-Hnd-eutwhetheranypersentravelinsinthe LW enterinsorexiting the L er-betnsatou

lift travel path or well (hoistway), or in a similar situation, can be exposed to shearing, crushing, abrasion or a
similar hazard that can cause harm.

5.2.4 Applicability of GESRs and GSPs

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

© ISO 2018 - All rights reserved 7
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Table 2 addresses safety hazards in specific GESR. The relevant GSP(s) given for a GESR does/do not
necessarily mitigate all risks relevant to a specific lift system, component or function. However, such
risks would be addressed by another GESR and associated relevant GSP(s).

5.2.5 Safety objectives of GSPs

When designing a lift, appropriate components and functions should be selected in terms of specific
GSPs (see Table 2). Examples are size, dimensions, strength, force, energy, material and acceleration.
Reliability of performance of safety-related parts, as applicable, and their ability to eliminate or

sufficien
establish

Table 1 ¢
with the

a) Case
corr

b) Case
and

c) The
addny

In Cases

Iy mitigate the risks tg achieve r‘nmp]i:\nrn with the nhjprfixtn cpprifipr‘] inthe GESR should he

ed.

pntains examples that illustrate the methods described in 5.2.3.1. The examples are cénsistept
corresponding examples in [SO 8100-20:2018, Table 1.

s 1.1, 1.2, 2.1 and 2.2 illustrate the method described in 5.2.3.1 a), where’a GESR and
esponding GSP are used to mitigate a risk.

s 3 and 4 illustrate the method described in 5.2.3.1 b), where applicable GESRs are identifief,
h risk assessment is carried out on a specific scenario. A GSP is used to\mitigate the risk.

examples are not comprehensive, in that other risks pertaining to the scenarios are npt
essed. A comprehensive risk assessment would address all risks

lift entrance area and in the area around the LCU travel path, the following shall be determined:

a) the

crushing and abrasion hazard;

b) the
c) the
the t
d) the
com
e) thet
NOTE 1

Table 2) ajnd LCU travel path.otrwell (hoistway) sides (see 6.2.1 in Case 2.1 or 2.2 of Table 1 and GSP for GESR 6.2{1

in Table 2
around th

NOTE 2

1.1 or 1.2 of Table 1, in order to eliminate or mitigate therisks to persons inside the LCU, in the

inimum height of the guards or walls on the sides of the LCU platform to avoid the shearing,

aximum perforation (openings) in the LCU @uards or walls, if any;

aximum permissible impact, force, spéed, kinetic energy, if any, of the door when closing qn
erson;

minimum height of the guards.or wall separating the LCU travel path and other moving
bonents from the lift landingwand floor area around the lift;

haximum perforation (openings) in the guards or walls around the travel path, if any.
There are additional\GESRs applicable to the guards on LCU sides (see also GSP for GESR 6.4.4 |n

). They are related-to the risk of persons falling into the travel path from the LCU and from the floofs
e travel path,

All GESR headings from ISO 8100-20 are listed in Table 2 and aligned with their relevant GSPs.
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5.3 Use of ISO 8100-20 and this document

This document shall supplement ISO 8100-20 in providing a uniform process for assessing the safety of
lifts. The GESRs and GSPs are intended for use by:

a) writers of safety or safety-related standards for lifts;
b) lift designers, manufacturers and installers, and maintenance and service organizations;

c) independent [third-party] conformity assessment bodies; and

d) insppction and testing bodies and similar organizations.

NOTE For details on the procedures followed by these types of users, see ISO 8100-20:2018, 5.3.2te’5.3./5.
For an overview of GESRs, in relation to lift subsystems, see ISO 8100-20:2018, Annex A.

5.4 Gdod engineering practice

Good engineering practice is essential to ensure the safety of lift equipment. It should take into account
all servi¢e conditions and failure modes. It should embrace the expectations and considerations to be
taken info account for design of a lift component. Below are some relevant factors.

For every calculation of a design all probable load cases need to be defined and several assumptions
should bg made specific to the issue under consideration.

These agsumptions should be based on commonly understood technical and engineering theory and
practice [and on the experience of the experts responsible foixthe design. For example, the dynamjic
factor infthe case of counterweight jump when the empty car is'stopped by the safety gear, the frictionpl
forces imiparted on the guide brackets in case of safety gear application through guide clips or the
support pf driving machines on structural steel membersaccording to deflection criteria.

The load|spectrum and frequencies of different loads should be defined. From this, it should be decidgd
which lead to endurance/fatigue stresses and(which are occasionally applied loads which lead fo
correspdnding stresses.

Tolerancgs of parts, friction factors and possible variations during assembly need to be considered, es.
tightening torque of fasteners to be defined.

The proljability of a combination-ef worst cases of all influences has to be described, considering that
the simple combination of all worst assumptions may lead to unnecessarily heavy designs in some casels.

The material propertiessand characteristics must be considered and safety margins selectgd
accordingly.

Establisijed analysis~and design standards and relevant Codes, including textbooks, handbooks ard
expert ppblications can be applicable or give the necessary design input to validate the design. This
includes materials, parameters, safety factors, etc.

When ugifg calculation methods, whether traditional or finite element analysis, due consideratidn
should be given to the inclusion of the inherent simplifications and error factors as well as any
assumptions, for example, working to design criteria which are based on known acceptable stress
limits rather than ultimate tensile strength.

It is important that suitable materials be selected dependent upon the application and loading
conditions. Material properties in the final use condition (i.e. after machining, heat treatment grinding,
etc., and accounting for use and environmental influences such as wear, corrosion) should be considered.
In evaluating stress factors it is important to consider size factors, shape factors, changes in section,
geometry and size of radii and fillets at section changes, surface finish, material hardness, etc.

It is also important to consider material properties such as ultimate tensile strength, yield strength,
elongation before rupture, impact strength, fracture toughness, endurance strength, etc., as applicable.

12 © ISO 2018 - All rights reserved
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The applicable failure criteria need to be established, dependent upon the application e.g. tresca,

(maximum shear stress), von mises (yield criteria), octahedral (shear stress), energy of distor
cycle fatigue, high cycle fatigue, euler and rankine elastic stability criteria, etc.

tion, low

The designer also has the responsibility to determine whether the analyses and calculations are

adequate and whether additional endurance and/or breaking tests are required.

Good engineering practice also entails a subsequent design review by a peer(s) or an expert(s) in
the appropriate discipline. Such practice may also be covered by the quality assurance system, e.g.

ISO 9000, of the organization responsible for the design.

NPTE1  Such peer(s) or expert(s) can be employees of the same organization responsible for jthe
external expert(s) as long as they are suitably qualified.

NPTE 2 Seealso 5.1 and 5.2.1 and Table 2, Remarks to GSP 1.

Global safety parameters

SPs listed in Table 2 shall be applied as described in Clause 5.

n locations where a person can be exposed to a hazard, such astspaces adjacent to a lift, lift
nd egress, space inside the LCU and working areas. Users of this’document, who prefer the rg

6
G
GPPs are grouped in Table 2 in the same order as GESRs are groupedin ISO 8100-20, which
a
GESRs and related GSPs based on the lift subsystems, shoulduse ISO 8100-20:2018, Table A.1.

design or

is based
entrance
grouped

© ISO 2018 - All rights reserved
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Table 2 — Global safety parameters (GSPs) for specific GESRs

GESR

GSPs referenced in this part
of ISO 225592

Remark/illustration/comment

6.1 Common GESRs and GSPs related to persons at different locations (1SO 8100-20:2018, 6.2)

1. Supports for lift equip-
ment

(IS0 8100-20:2018, 6.2.1)

[p1] The relevant parameters for
this GESR are illustrated under
other GESRs (e.g. for foreseeable
overload), see 6.5.1 [p3].

Regarding safety factors:

Should be selected based on good engineer-
ing practice as per 5.4.

These should take account of:

— material properties;

— intended use and loading conditions;
including foreseeable overloads;

— life cycle;

— dynamic conditions (e.g. counterweight
jump).

Regarding building interface: interfaces
between the lift gquipment and the building
should be taken-into consideration, includin

any supportiag beams, brackets and attach-
ments of guides to walls.

2. Lift mpintenance and
repair

(IS0 8100-20:2018, 6.2.2)

No parameter required.

Remarks on “appropriate instructions”:

The maintenance instructions should be
wiritten in accordance with EN 13015 and
contain appropriate information such as:

— aschedule of maintenance operations;

— the relevant local regulations, other
requirements, and their implications on the
lift maintenance;

— the need for maintenance to be carried
out by a qualified maintenance organization
employing competent personnel;

— information about the use of emergency
unlocking devices.

3. Equipment inaccessible
to usersfand non-users

(ISO 8100-20:2018, 6.2,3)

[p1}, ‘Where a full imperforate
enclosure is not provided, see
ISO 13857.

[p2] Where equipment is covered
on all sides, but is perforated, see
[SO 13857:2008, Tables 5 and 6,
for mechanical protection.

[p3] Where equipment is
not covered on all sides, see

Enclosures should have adequate strength
and rigidity to prevent hazardous equipmen|
becoming accessible to users and non-users.

ISO 13857:2008, Table 2, for the
distances a, b and ¢, and Fig-
ures 1 and 2.

[p4] For protection against elec-
trical hazards, see GESR 6.2.9.

addressed.

a  Before using any GSPs from Table 2, 5.1 and 5.2 shall be conformed to, in order to ensure that all hazards are sufficiently

14
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Table 2 (continued)

GESR

GSPs referenced in this part
of IS0 225592

Remark/illustration/comment

4. Floors of the LCU and
working areas

(IS0 8100-20:2018, 6.2.4)

[p1] Noledges or non-uniform
projections >6 mm.

[p2] For guidance on slipping, see
[SO 14122-2:2016, Annex A.

[p3] Slope of LCU floors <1 %

Comments on [pl]:

Many floor finishes for both public and
industrial applications require the use of pat-
terned floor surfaces to enhance resistance
to slip by providing greater traction between
the floor surface and the user's footwear or

fdurimg oT Tt operation):
[p4] Slope of working areas <5 %.

[p5] Any recesses or ducts with
a depth of more than 50 mm and
a width between 50 mm and

500 mm wide should be covered.

to produce harder-wearing surfaces

Many such floor coverings achieve t}j
having uniform projections and rece
are not considered trippinghazards

[p1] Does not applyte.equipment pf

tions in the vicinityrofworking areag.

is by
sses that

ojec-

5. Hazards due to relative
hovement

(IS0 8100-20:2018, 6.2.5)

=

[p1] Where a full imperforate
enclosure is not provided, see
ISO 13857.

[p2] Where enclosure is provided
on all sides, but is perforated, see
ISO 13857:2008, Tables 5 and 6,
and 4.2.2 and 4.2.3.

[p3] Where enclosure is not
provided on all sides, see

ISO 13857:2008, Table 2, for the
distances a, b and ¢, and\Figures 1
and 2,and 4.2.3 and 4.2.3.

[p4] When closed,‘the running
clearance between door panels,
or between paiiels and uprights,
lintels or sills, should not exceed
10 mny; including an allowance
for wear.

[pS]" the face on the landing side
or on the LCU side of automatic
power operated sliding doors
should not have recesses or pro-
jections exceeding 3 mm.

[p6] Under an application of
150 N in the direction of opening,
the clearances are to be less than
30 mm for side opening doors
and 45 mm in total for centre
opening doors.

Comment on [p2]:

An imperforate enclosure is preferre
ever, whetean enclosure with perfof
provided,/care should be taken wher
can pass through and cause injury.

Sé€e also 6.4.1.
Comment on [p4]:

Special attention with regard to trag
children’s fingers should be placed o
ances and gaps for glass doors e.g. El
requires a maximum 4 mm installat

and a maximum 5 mm gap with weaf.

The 10 mm value is the maximum an
includes wear of the system. To alloy
wear of the door system a smaller in
should be considered e.g. EN 81-20 r
6 mm maximum gap on installation.

d. How-
ations is
e objects

ping of
h clear-
N 81-20
on gap

d

y for

tial gap
Pquires a

addressed.

a—SBeforeusingany GSPsfromr Tabte 2, 5-tamd 52 strattbeconformed to; imorder toensure thatattazardsares

ufficiently
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Table 2 (continued)

GESR

GSPs referenced in this part
of ISO 225592

Remark/illustration/comment

6. Locking landing doors
and closing LCU door

(IS0 8100-20:2018, 6.2.6)

[p1] Landing (hoistway) or LCU
door is not closed if gap >10 mm
measured when there is no force
applied.

[p2] When locked, locking device
to resist an opening force =1 000 N

Comments on [pl]:

For side-opening doors, 10 mm should be
measured from jam to door edge.

For centre-opening doors, 10 mm should be
measured from door edge to door edge.

for sliding doors and an opening
force 23 000 N for swing doors.

[p3] thelocking elements should
engage by at least 7 mm before the
electric safety device is activated.

Any powered movement of LCU with open
doors is unacceptable, except those men*
tioned in NOTE 2 of the GESR.

The 10 mm value is the maximum,and
includes wear of the system. Toe.allow for
wear of the door system a srhaller initial gap
should be considered e.gcEN'81-20 requires p
6 mm maximum gap orrinstallation.

Comments on [p2]:

Parameter [p2]sjintended to be applied to
horizontally sliding doors. For other types of
doors, different parameters can need to be
considergd.

The landing (hoistway) door can still be
locked, even if it is open up to <10 mm.

(ISO 8100-20:2018, 6.2.8)

7. Evacujtion [p1] For guidance on openings Remark:

(150 81¢0-20:2018, 6.1.7) |[Or access and egress, see AnneX & | . 150 GSp 6.4.4.
(anthropometric data) and
ISO 15534-1, 2 and 3.

8. Sharp|edges See remarks. Remarks:

Sharp edges present a cutting, shearing or
scraping hazard if exposure to body parts
occurs.

Removal of sharp edges should be considerefd
as the first course of action. The radius of an|
edge which sufficiently mitigates the risk of
injury and satisfies the GESR depends on the
following:

— material properties of the edge;
— surface finish of the edge;

— relative velocity of body part to the edge
at the time of contact;

— level of protection (if any) of the body
part, e.g. clothing

Moreover, the probability of contact influ-
ences the risk. The risk can also be mitigated
by shielding the user from the sharp edge.
Good engineering practice, considering all
the variables, should be used in reaching a
safe conclusion.

addressed.

a  Before using any GSPs from Table 2, 5.1 and 5.2 shall be conformed to, in order to ensure that all hazards are sufficiently

16

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=a74a4636a50dd6e8a98464df2e576eac

ISO/TS 8100-21:2018(E)

Table 2 (continued)

GESR GSPs referenced in this part Remark/illustration/comment
of ISO 225592
9. Hazards arising from [pl] For guidance, see Points to be considered
the risk of electrical shock | _ IEC 60204-1; a) Protection with regard to direct contact:
(IS0 8100-20:2018,6.2.9) | IEC 60364-4-41; — enclosure barrier;
— [EC 60417-5036; — insulation of live parts;
—EC60417-12M; — HTited energy;
— [EC 60529; — protective impedance;
— IEC 61140; and — voltage limitation;
— IEC/TS 61201. — protective separation between cfrcuits.

b) Additional protection by residual cur-
rent-operated protective device (RCD)

c) Protectionm with regard to indirecf contact:
— doublé reinforced insulation;
— basi¢insulation and protective bonding;

— additional protection by RCD.

10. Electromagnetic com- |[pl] Immunity in accordance

patibility with IS0 22200.
(IS0 8100-20:2018, 6.2.10) |[pl] Emissions in accordance
with ISO 22199.
11. [llumination of LCU [p1] For illumination on‘land- Comment related to [p1]:
and landings ings: 250 Ix.

The provision of illumination on thg land-
(IS0 8100-20:2018, 6.2.11) |[p2] For illumination in the LCU: |ing is normally included in the builfing
250 Ix at floox level and on control |lighting system.

devices. Comments related to [p1], [p2] and [p3]:

[p3] Foremergency illumination
in the LCU: 22 Ix on lift control
andemergency devices, including
instructions, if any, for 21 h.

Manufacturers should design their products
to achieve a level of illumination as ipdicated
in the parameters, on the floor and on the

control device.

However, the practical consideration|of differ-
ent LCU finishes and degradation of the light
source over time leads to small changes in the
actual level of light under site conditions.

The parameters are intended to safeguard
against tripping hazards and to proyide
guidance in locating control devices fin both
normal and emergency operations. This can
be achieved if the lighting levels are within
a small variance of the figures given in this
specification.

12. Effects of earthquake |[pl] For guidance, see [SO/
(IS0 8100-20:2018, 6.2.12) TR 25741.

13. Hazardous materials
(IS0 8100-20:2018, 6.2.13)

a  Before using any GSPs from Table 2, 5.1 and 5.2 shall be conformed to, in order to ensure thatall hazards are sufficiently
addressed.
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Table 2 (continued)

GESR

GSPs referenced in this part
of ISO 225592

Remark/illustration/comment

ences

14. Environmental influ-

(ISO 8100-20:2018, 6.2.14)

Remark:

Factors to consider should include dust, fog,
moisture, temperature, sunlight (UV), wind,
altitude, and lightning.

6.2 GESRs and GSPs related

to persons adjacent to the lift (ISO 8100-20:2018, 6.3)

(hoistw
(IS0 810

15. Fallihg into the well

y)
0-20:2018, 6.3.1)

[p1] Landing doors and well
(hoistway) wall(s), where acces-
sible, to resist impact with 100 kg
mass moving at 3 m/s velocity. A
75 % rate of energy absorbed is to
be taken into account.

[p2] Minimum height of well
(hoistway) enclosure should be
1100 mm.

Remark:
See also GSP 6.2.6 for door locking strength.
a) Dynamic forces

The typical case is represented bythe impad
against the landing door of aniindividual
moving at walking speed..Mere rarely, but
not improbably, the impact'speed can be tha
of a person running,

Forces resulting from the energy of dynamid
impact on dooxs@and walls are difficult to
estimate, sincée their values are related to th
percentage of energy transmitted (coefficier
of restitution), and also to the design of the
landing'door. It is very unlikely, for normal
life.applications that the LCU walls would be
sitbject to high-energy impacts.

Typically, the body impact takes place at
shoulder or hip level.

The design of lift landing doors, frames and
attachments should integrate the shock of
a heavy human body (i.e. 100 kg) moving

at 3 m/s. It should be recognized that not
all of the energy is transferred to the doors
e.g. EN 81-20 requires the doors to resist an
impact of 355 ], which would correspond to
approximately 75 % of the kinetic energy
being absorbed by the door.

b) Static forces

Equivalent static forces that can be imposed
on the doors and walls are less than those
produced by the dynamic force requirement
covered in [p1].

[l

12

(=

a  Befor]

e using any»GSPs from Table 2, 5.1 and 5.2 shall be conformed to, in order to ensure thatall hazards are sufficient]
addressed.
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Table 2 (continued)

GESR

GSPs referenced in this part
of IS0 225592

Remark/illustration/comment

6.3 GESRs and GSPs related

to persons at the entrances (ISO 8100-20:2018, 6.4)

16. Access and egress
(IS0 8100-20:2018, 6.4.1)

[p1l] Height of door: 22 000 mm.

[p2] Door clear opening:
2800 mm.

[p3] LCU out of level tolerance:

Comment on [p1]:

There is a trend for younger generations of
people to be taller. Nevertheless, a 2 000 mm
clear height for lift doors is sufficient for a

<20 mm.

[p4] Door kinetic energy: <10 ]
at average closing speed; <4 | at
reduced closing speed (nudging).

NOTE The average closing speed
is calculated not including the
final 50 mm for side-closing doors
or 25 mm for centre-opening
doors at each end.

[p5] Door closing force: <150 N,
applied after the first one third of
its travel.

[p6] Seealso GSP5

S fa o 235 P vy fortbha oot ] ]
SdIC AdALUTUTOO dITu bsl COoO IVUT LUIIL VvAdol Il a]orlty

of the world's population.

Some countries where the trendbof pppula-
tion height increase is mone actte (Neth-

erlands, Scandinavia) cahhave othef local
requirements (e.g. 2 100'mm).

Comment on [p2]:

A door clear opening of 800 mm perinits the
access of mostof the wheelchairs degigned to
International Standards.

More.significant openings may be juftified
by the intended use of the lift.

Gomment on [p3]:

The parameter is intended to reduce|the risk
of tripping associated with the diffeffence in
level of the LCU sill position with thq sill of
the landing under stopping, loading,|levelling
and re-levelling conditions.

While the intent for the designer is c|early to
produce a product where such misaljgnment
is reduced to the minimum, technoldgy used
in the control of lift movement inevitably
leads to some change in levels under|differ-
ent operating conditions, e.g. rope stiretch
and hydraulic fluid compression.

Comment on [p4]:

The normal operation of typical lift doors
develops a kinetic energy which has pn order
of magnitude of 10 |, in average, whi¢h is gen-
erally indicated in the lift safety cod¢s as the
maximum accepted value for door impacts.

Comment on [p5]:

The normal operation of typical lift dloors

requires a pulling/pushing force on the door
pnhn]c of 120 Nto 150 N _a wvalue which is

generally indicated in the lift safety codes as
the maximum accepted value for door clos-
ing force.

This order of magnitude of the closing force
alone is not harmful for typical lift use.

Remark:

See also Remarks pertaining to GSP 8.

addressed.

a  Before using any GSPs from Table 2, 5.1 and 5.2 shall be conformed to, in order to ensure thatall hazards are sufficiently
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Table 2 (continued)

GESR

GSPs referenced in this part
of ISO 225592

Remark/illustration/comment

17. Horizontal sill-to-sill
gap
(IS0 8100-20:2018, 6.4.2)

[p1] Gap <35 mm.
NOTE See also GSP for 6.4.3.

Comment on [p1]:

The intent of this parameter is to prevent
the risk of tripping at the entrance threshold
due to persons' footwear entering the gap or
becoming trapped in it.

18. Aligpmentofthe LY

and landing
(ISO 8100-20:2018, 6.4.3)

L1l T OTT oot of 1ol o] oo o
[P oo outorCvertortrattc

<20 mm.

NOTE See also GSP for 6.4.2.

12

TCCTITaT IS,

The state of the art today states that accept-
able stopping accuracy is around 10 mmto
13 mm. The parameter of 20 mm includes
movement of the LCU due to loadihgand
unloading.

19. Self-¢vacuation from
an LCU

(ISO 81030-20:2018, 6.4.4)

[p1] Thelanding doors cannot be
unlocked and opened from inside
the LCU when it is outside the
unlocking zone, which is the maxi-
mum distance y < 350 mm.

[p2] Vertical opening between
bottom of LCU (e.g. apron) and
landing including any deflection
of the apron as aresult ofa 300 N
force applied perpendicularly by a
person: x < 200 mm.

[p3] Manual door opening should
be possible with a force not
greater than 300 N, to opensthe car
and landing door by hand}

This scenario envisages anuitiber of sequen
tial events as follows:

a) The LCU unintertionally moves away
from the floor with the doors open and is
stopped by a UCM device per GESR 6.4.6.

b) Consistent'with GESR 6.4.4 codes such
as EN81<20 and A17.1/B44 require that the
landjng doors be mechanically closed outside
of thé.unlocking zone, which is defined as
350-mm maximum per GSP 6.4.4, [p1].

However, the scenario envisages that the

person exits the LCU in such a manner that
they fall between the bottom of the car aprop
and the landing.

Based on many years of experience this is

a very improbable situation. However as an
additional precaution a gap of 200 mm maxi
mum is deemed appropriate.

This value is consistent with EN81-20.

>

T

Key
x max vertical opening

y max distance

addressed.

a  Before using any GSPs from Table 2, 5.1 and 5.2 shall be conformed to, in order to ensure that all hazards are sufficiently

20

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=a74a4636a50dd6e8a98464df2e576eac

ISO/TS 8100-21:2018(E)

Table 2 (continued)

GESR

GSPs referenced in this part
of IS0 225592

Remark/illustration/comment

20. Gap between the land-
ing doors and LCU doors

(IS0 8100-20:2018, 6.4.5)

[p1] Space between coupled slid-
ing doors: <120 mm.

[p2] Space between LCU flexible
door and hinged landing door:
<100 mm.

Comment on [p1]:

120 mm is the typical value based on the
most commonly used horizontally sliding
LCU and landing door arrangements. Other
door arrangements should be subject to ap-
propriate considerations.

Comment on [p2]:

For swinging and folding doens;-the §pace
is considered to be any space betwegn the
doors, when the doors are fully closdd.

NOTE See also 6.2.3.

[}

1. Means to reopen doors
rhen the LCU is atlanding

(fSO 8100-20:2018, 6.4.6)

<

GESR is self-explanatory.

Comment:

This GESR is'not’intended to eliminafe the
“nudging7(i.e. closing doors at reduded
speed) fuiiction.

4.4 GESRs and GSPs related

to persons in the LCU

D)

2. Strength and size
(IS0 8100-20:2018, 6.5.1)

[p1] For guidance on LCU di-
mensions and rated loads, see
ISO 4190-1.

[p2] Take into account the éfer-
load W 125 % of the rateddoad.

NOTE In some specific cases,
where the rated load’is lower
than is typical, the rated load can
be significant]ly'exceeded and, in
this event,the'overload should be
adjusted dccordingly to take this
into a¢count.

[p3]. Clear height of LCU:
22,000 mm.

Remark:

See also GESRs 6.5.3 and 6.5.6. Cominents on
“overload” in [p2] Comment 1

There are two concepts of overload:
a) Starting overload:

The overload at which the lift is perritted
to start and operate. This is address¢d in

comment to GESR 6.5.3. (based on AFNOR
comment on 6.5.3)

b) Static overload

The overload that the LCU can physi¢ally ac-
commodate and which should be taklen into
account as a design parameter, e.g. traction
calculation. This is addressed in GESRs 6.5.1
and 6.5.2

Comment on [p2]

Experiments have shown that overldads of
25 % of rated loads can be reached by people
squeezing into the LCU. This value iqwidely
used in lift standards and adopted.

23.LCU support/suspen-
sion

[p1l] Take into account the static
overload of 125 % of a rated load.

Remark:

[ foda o L 1
ot ChHtSHTT 6701

(IS0 8100-20:2018, 6.5.2)

[p2] For guidance on factors of
safety, see 5.2.1.2 and 5.4.

[p3] For guidance on hydraulic
components, see ISO/TR 11071-
2:2006, Clause 4.

addressed.

a  Before using any GSPs from Table 2, 5.1 and 5.2 shall be conformed to, in order to ensure thatall hazards are sufficiently
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Table 2 (continued)

GESR

GSPs referenced in this part
of ISO 225592

Remark/illustration/comment

24. Overloaded LCU
(1SO 8100-20:2018, 6.5.3)

GESR is self-explanatory.

Comment:

The intent of this GESR is to prevent the LCU
from starting when the load is above the
rated load. However, there are factors influ-
encing the design, where a reasonable over-
load can be accommodated to allow the lift to

start and operate as indicated in GESR 6.531,
comment 1 a).

25. Fallipg from an LCU
(ISO 81010-20:2018, 6.5.4)

[p1] Gap between LCU plat-
form and well (hoistway) guard:
<150 mm.

[p2] Where the gap is >150 mm,
at a minimum a permanently fixed
imperforate barrier is to be fitted.

[p3] Height of barrier: 21,1 m.
[p4] Strength of barrier.

Barrier to resist force <300 N
static force over an area of 5 cm?2
with deflection <30 mm in accord-
ance with ISO 14122-3:2016, 7.3.

Barrier to resist impact: 100 kg at
1,5 m/s.

[p5] For maximum barrier aper-
tures, see ISO 13857.

[p6] Where the gap is-greater
than 150 mm, the LCU-door shall
not be able to be.opened outside
the unlockingzone.

The term “barrier” is used to mean guards,
barriers or walls around the perjmetér of the
LCU platform.

12

Comment on [p1] to [p5]:

These parameters are Jimited to mitigate a
falling hazard and not shearing, crushing and
other hazards.

Comment on [p2]:
Enclosed LCU barriers are preferable.
Commenton [p3]:

This parameter only addresses normal
operation and not panic situations, entrap-
ments or foreseeable misuse.

Comment on [p4]:

See commentary on GSP 6.3.1 [p1].

26. LCU travel path limits
(IS0 8100-20:2018, 6.5.5)

[p1] For values of deceleration,
see 6.5,9;

[p2] (For guidance on electrical
slowdown devices, see 5.2.1.3.

Remark:

For refuge spaces beyond travel limits, see
6.509.

addressed.

a  Beforg using any GSPs fromTable 2, 5.1 and 5.2 shall be conformed to, in order to ensure that all hazards are sufficiently
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Table 2 (continued)

GESR

GSPs referenced in this part
of IS0 225592

Remark/illustration/comment

27. Uncontrolled move-
ment of an LCU

1SO 8100-20:2018, 6.5.6)

[p1l] While travelling with all
doors closed, any hazardous
overspeed of the LCU should be
detected and LCU slowed down
with a deceleration <1 g.

NOTE See GESR 6.5.9 for more on

Comments and rationale:

[p1] Hazardous overspeed is consid

be a speed in excess of that for which safety

devices are designed.

If the LCU exceeds a speed for which

deceleration.

[p2] Unintended movement of
LCU from landing to address
crushing hazard; the movement
should be detected and the LCU
stopped within a distance of

<1 200 mm. Vertical opening be-
tween bottom of LCU (e.g. apron)
and landing: <200 mm.

[p3] The car should be main-
tained at floor level without loss
of traction when loaded to 125 %.
See GSP 18.

c 3 . 1 1 .
SAICLy UEVILES dI'C Tdled, LIIC UCVICES

or not operate appropriately. Therefpre, the

overspeed should be detected beforg
speeds are reached and deceleration|
LCU is initiated.

[p2] Unintended movement of LCU
landings with openrdeors should be
rupted in consideration of the follow]

a) Stop theinovement before a crushing
hazard would become significant. Limiting
the movenient to 1 200 mm seems appropri-

ate, since this would leave 800 mm ¢
(with’doors of 2 000 mm).

b)" Stop the movement in the upwar
tion before space under the LCU woy
falling into the well (hoistway) (see
Vertical opening between bottom of
landing: x < 200 mm).

c) Stop the movement, with deceler
exceeding 1 g.

ered to

the
can fail

such
of the

rom
nter-
ing:

ear

l direc-
1d allow
h.3.4).
LCU and

htion not

28. LCU collision with
dbjects in or beyond the
ravel path

SO 8100-20:2018, 6.5.7)

[

GESR is self-explanatory.

(
29. LCU horizontal and
rotational motion

(

SO 8100-20:2018, 6.5.8)

[p1]. Average horizontal accelera-
tion: <0,1 g.

[p2] No peak horizontal accelera-
tion: >0,1 g for durations >0,125 s.

Comments on [pl] and [p2]:

Stability of standing people subject t
erations in the horizontal plane, as a
of back and forth, transverse or rota
velocity changes, is affected by the r
acceleration magnitude, direction ar
of exposure. Stability criteria establi
North America for inclined lifts indig
an average resultant horizontal acce|
of <0,1 g is appropriate, provided no

o accel-
result
tional
bsultant
d time
shed in
ate that
leration
peak
>0,125 s.

value in excess of 0,1 g is present for
These parameters are more than su

ficient

P . e e
10T UI1€ NNOI'IIdI UsSe O1 II1LS d5 dcllned
document.

in this

30. Change of speed or ac-
celeration

(IS0 8100-20:2018, 6.5.9)

[p1l] Average deceleration rate:
<lg.

[p2] No peakretardations: >2,5¢g
for durations >0,04 s.

addressed.

a  Before using any GSPs from Table 2, 5.1 and 5.2 shall be conformed to, in order to ensure thatall hazards are sufficiently
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Table 2 (continued)

(ISO 8100-20:2018, 6.5.10)

GESR GSPs referenced in this part Remark/illustration/comment
of ISO 225592
31. Objects falling on the |GESR is self-explanatory. Remark:
LCU

Location of equipment and machinery inside
the well (hoistway) should be given special
consideration to address this hazard.

(ISO 8100-20:2018, 6.6.2)

ISO 13854, 1SO 13857 and
ISO 14122 (all parts).

NOTE Seealso6.1.9,6.5.1,6.5.4
6.5.9,and 6.5.11.

32.LCU ventilation GESR is self-explanatory. Remark:

(ISO 8130-20:2018, 6.5.11) Local weather conditions should be consids
ered.

33. Fire/smoke in LCU GESR self-explanatory.

(ISO 81010-20:2018, 6.5.12)

34.LCU In flooded areas |GESR self-explanatory.

(IS0 8100-20:2018, 6.5.13)

35. Stopping means in- GESR self-explanatory.

side the|LCU

(ISO 8100-20:2018, 6.5.14)

36. Landing indication [p1] For guidance, see ISO 4190-5.| Remarks:

(ISO 81(0-20:2018, 6.5.15) When providing indication, factors, such
as size,\lumination and location of letters,
numerals and symbols should be taken into
consideration.

Other issues, such as audible indication
and tactile characteristics, may also be con-
sidered.
6.5 GESRs and GSPs related to persons in working areas (1SO 8100-20:2018, 6.6)
37. Working space [p1] Minimum dimehsions to Remark:
(ISO 81(0-20:2018, 6.6.1) stand or move: Equipment that is maintained should be
— apply ISO 15534-1, readily accessible.
ISO 15534:2°and ISO 15534-3,
using 99th'\percentile values.
[p2] (Minimum distance to danger
zones should be protected with
= guard/cover in accordance
with ISO 13857:2008, 4.2.1 and
4.2.2, and Table 1; or
— guard/cover in accordance
with ISO 14119 and ISO 14120.
[p3] Openings in protective
structure or guard/cover should
‘UC ill dCLUI ddllLC Wil.}l ISG 13857
[p4] Electric shock
— see6.5.11

38. Accessible equipment |[pl] For guidance, see

a

Before using any GSPs from Table 2, 5.1 and 5.2 shall be conformed to, in order to ensure that all hazards are sufficiently
addressed.
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