TECHNICAL ISO/TR
REPORT 110711

Second edition
2004-07-15

Comparison of worldwide lift safety
standards —

Part 1:
Electric lifts (elevators)

Comparaison des normes mondiales de sécurité des ascenseyrs —

Partie 1: Ascenseurs_ ¢electriques

—_— S Reference number
= — ISO/TR 11071-1:2004(E)

© SO 2004


https://standardsiso.com/api/?name=61765eab0efb6fcc70aafd943bf1c81b

ISO/TR 11071-1:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0O 2004

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=61765eab0efb6fcc70aafd943bf1c81b

ISO/TR 11071-1:2004(E)

Contents Page

1 8T o - PR - RO 1
2 JLICET 01T o Y K 2
21 Lifts and €levators ... e e s smmnmnnn s nnnnns 2
22 Electrical safety devices and electrical protective devices........cccoccnns i e, 3
2(3 Safety gear and safeties ... 4
2/4 Other termS ..... ...t ssr e sssns e e e s e s s snmn s e e e ee s s Sapmne e e e eessasssnnnnennssnssnnnedeennensnnnn 4
3 Basis for lift safety standards development (basic assumptions) .........ccccceeeemrrreceerencsccferrceennnns 4
31 [ T3 deT g T= 11 o 2= Ted [qe | o VT Yo St S I 4
32 (€71 4 =1 - | e SO SRPPNSRRPPRRY SRR 6
303 Assumption 1 — safe operation assured to 125 % of rated Toad .........ccccccvrrrvrrcccciccreenene feccencenes 6
3l4 Assumption 2 — failure of electrical safety devices.. .} e e, 8
3|5 Assumption 3 — failure of mechanical devices....... 5o e 10
36 Assumption 4 — imprudent acts by USErs...........ai i mnne e e s e 12
3|7 Assumption 5 — neutralization of safety devices during servicing ........cccccooeicceciiccnnnnncfeceens 12
3/8 Assumption 6 — car speed linked to frequency of mains ...........ccooecceiiiininnccccccsceeeeee e 14
39 Assumption 7chorizontal forces exerted\by a person..........ccccccceeiiiriicciiscmnnnennscccssmeneenee s fencesnees 14
3[10  Assumption 8 — retardation................c @t e 16
4 SPACES AN ClEATANCES.........uueeeeieriniiesssssnnrrerrrsssssssssneeereeesssssssnseenessssssssnnsnsesessasssssnnsnnesnsssnsssnedeensnnsnan 18
411 [ T3 o3 To=T 1 o 7= Ted [qe | o T U T Vo e I 18
412 Observations and suggestions by individual experts ........cccccccceivrrriiinnsccccseceree e e, 21
413 e o YT =T T =Y =Ye I U T'e Yo o e I 22
5 (9 XoToT gS3VZSY L= 0 0 TSR Ta T I 0T 1= (o Tod Y [N 22
511 [ T3 o3 To= 1 o 7= Ted [qe T o T U To e I 22
5/2 Observations andsuggestions by individual experts .........cccccceoiirmriiccccsccreecceee e, 24
53 Points agreed MPON........cocciiiiiir i e 24
6 L L= L= 1T o PPN R 26
6/1 HistoricallBackground .............oo e mme e e s e s s ne e de e e 26
62 Observations and suggestions by individual experts .........ccccccoeiirmmriiiicccccsreeeecceee e, 32
6{3 Points-agreed UPON...... ..o e e 32
7 B I - Yo 4o g R o= 1 o U] = Lo SRR SRR 34
71 L 153 o3 To= 1 o 7= Ted [qe | o T U T Vo N I 34
712 Observations and suggestions by individual experts .........ccccccceivrririinisccccseceeree e e, 34
73— PointsagreeddpoRtmr e 37
8 LS T2 =] T e =Y SRR 38
8.1 [ T3 o3 o= I o 2= e [qe | o T U T Vo 38
8.2 Observations and suggestions by individual eXperts ... 38
8.3 Points agreed UPON..... ..ot 40
9 L0 Y=Y =T o =TT o e o A= o T 40
9.1 Historical background ............ooiiiiiiiii e 40
9.2 Observations and suggestions by individual eXperts ... 40
9.3 Points agreed UPON..... ..ot 42
10 BUFFEIS ...t s s s e e e e e e e s s anme e e e e e e e e e R REEeeeeeaanernmeeeeeaseaannneeneeeeaannn 42
10.1 [ T3 o3 o= o 2= Lo [qe | o T U T Vo 42

© ISO 2004 — Al rights reserved iii


https://standardsiso.com/api/?name=61765eab0efb6fcc70aafd943bf1c81b

ISO/TR 11071-1:2004(E)

10.2 Observations and suggestions by individual eXperts..........cccccccvimriiriininccccsserrrr e 44
0 N = Y1 £V [ == I 0T o Yo o L 46
1 BraKing SYSEOMS ... s s s nmnmnnnnnnnnnnnn 46
1.1 [ T3 LT Tet= T o T e Qe T o T U 1o R 46
11.2  Observations and suggestions by individual eXperts..........cccccceeimrimiiininccccsserrrr e 46
11.3 POINtS agreed UPON......coeeeiieieieieccieeiececececemememn s n s s s s snsssnsnsnssssssssssssssssssssssssssssssssssssssssssnsssssnnnnnnnnnnnnnnnn 48
12 ] =Y o = e [T o 48
121 [ TEE3 oY = T o T= T e | o 11T o ' 48
12.2 Observations and suggestions by individual eXperts...........cococcoiimriiiiiccccssrrre e 50
12.3 Lo YT £ L2 T L 2
Annex Al(normative) Tabulations ... 4
Annex Bj|(informative) RefErencCes ........cocciiiiiiiiiiiiiirn s b s ennnes 105
Annex C|(informative) CEN/TC 10/WG 1 Document N144E ...............ccccmiirrinncccccnecereee s sfhesbeen e e es e 107
iv © ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=61765eab0efb6fcc70aafd943bf1c81b

ISO/TR 110711

Foreword

:2004(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodles) The work of preparlng Internatlonal Standards |s normaIIy carrled out through 1SO

q
J

[OREY)

g

J

» =

:tabllshed has the rlght to be represented on that committee. Internatlonal organ|zat|ons governm
pn-governmental, in liaison with 1SO, also take part in the work. ISO collaborates closely
ternational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

ternational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part

he main task of technical committees is to prepare International Standards. Draft International
jopted by the technical committees are circulated to the member bodies{for voting. Publicati
ternational Standard requires approval by at least 75 % of the member bodies casting a vote.

exceptional circumstances, when a technical committee has collected data of a different kind
hich is normally published as an International Standard (“state of the art”, for example), it may de
mple majority vote of its participating members to publish a Technical Report. A Technical Report
formative in nature and does not have to be reviewed until<the data it provides are considered
nger valid or useful.

[tention is drawn to the possibility that some of the elements of this document may be the subject
ghts. 1SO shall not be held responsible for identifying-any or all such patent rights.

O/TR 11071-1 was prepared by Technical Committee ISO/TC 178, Lifts, escalators and moving wa
his second edition cancels and replaces thefirst edition (ISO/TR 11071-1:1990), which has been u
so incorporates the Amendments ISO/FR 11071-1:1990/Amd.1:1999, References to Japanese §
nd ISO/TR 11071-1:1990/Amd.2:2004,-References to Australian standards.

O/TR 11071 consists of the following parts, under the general titte Comparison of worldwide
andards:

- Part 1: Electric lifts((élevators)

- Part 2: Hydraulio lifts (elevators)

has been
ental and
with the

2.

$tandards

pn as an

from that
cide by a
s entirely
to be no

of patent
Iks.
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ift safety
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Introduction to the first edition (1990)

At the 1981 plenary meeting of ISO/TC 178, work began on a comparison of CEN standard EN 81-1 with the
American, Canadian, and USSR safety codes. In 1983, Working Group 4 was officially formed to carry out the
task of preparing a cross reference between the relevant sections of these standards and to analyze the
differencgsomrsetected-subjects—The goatat that tmewasto prepare @ techmicat reportwhichrwoutd-provige
referencq information to assist national committees when reviewing and revising individual standards whigh
may initigte gradual convergence of the technical requirements. In 1984, the study was expanded tofinclude
the CMEA safety standard.

The contént of this report is based on the information provided by the WG 4 members. The information whig¢h
could nof| be obtained on the CMEA standard at the time of publication is noted in the report.by a “?” in sonme
of the tabjles.

This repdrt is intended to aid standards writers in developing their safety requirements, and to help standargs
users undlerstand the basis for the requirements as they are applied throughout thé world.

This repdrt is not intended to replace existing safety standards. Conclusions arearrived at in some cases, bt
only whefe there is unanimity amongst the various experts. In other cases; the reasons for the divergent views
are exprgssed.

This report must be read in conjunction with the various safety<standards, as it was often necessary fo
summarize the requirements for the sake of clarifying the comparisons. Further, the information contained jn
this repoft does not necessarily represent the opinions of the standards writing organizations responsible for
the development of the safety standards which are being compared, and they should be consulted regarding
interpretdtions of their requirements (see Annex B).

Introduction to this edition

Since the original publication of this Technieal Report in 1990, each standard compared therein has begn
revised dr amended. The recommendations in the form of “agreed upon points” stated in the original repqrt
have alsq affected the revisions of the“national standards.

Furthermpre, since 1990 two amendments to the original report have been published:
— Amehdment 1: References to Japanese standards (1999-04-15); and
— Amehdment 2: Referénces to Australian standards (2001-07-15).

The original report/and amendments have been widely used by the lift industry and standards writing
organizafjons, sincluding ISO/TC 178. Users have expressed the need for an updated and consolidateq
version df the.document, in particular the comparlson tabulatlons In response, with Resolution 208/2002

published standards for lifts, and to republish both documents, Part 1 and Part 2, with updated tables and
with minimum changes to the narrative sections”.

The narrative sections of the original publication, in particular the assumptions, historical background,
observations and suggestions as well as the points agreed upon, were the result of extensive work by
ISO/TC 178 Working group 4. ISO/TC 178 is currently working on a new series of ISO documents under the
general title “Safety requirements for lifts (elevators)’. In that process, the updated comparison tables are
being used as a reference. Extensive work on a complete re-write of the narrative sections is not deemed
necessary. However, republication of the text with only minor editorial changes would help readers to
understand the background to the safety concerns being addressed in the current national standards for lifts.
To clarify the scope of the revisions to the narrative sections or clauses, and to minimize inconsistencies
between the data in the tables and in the narrative parts, “NOTES” have been inserted.
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Comparison of worldwide lift safety standards —

Part 1:
Electric lifts (elevators)

=

—h

q

DTE 1 The following standards were compared in the original (1990) publication:

Scope

CEN — European Standard EN 81-1:1998, Safety rules for the construction and installation
Part 1: Electric lifts;

ASME A17.1-2000 and CSA B44-00, Safety Code for elevators and escalators;

Building Standard Law of Japan — Enforcement order —Section 2, Elevator equipment, Articleg
129-13, as well as year 2000 Ministry of Construction notices:

— Nos. 1413 up to and including 1418;
— Nos. 1423, 1424, 1428 and 1429;
— No. 1597;

AS1735.1-2001, Lifts, escalators and moving walks — Part 1: General requirements, and
AS1735.2-2001, Lifts, escalatorsand moving walks — Part 2: Passenger and goods lifts — Elec

CEN EN 81 — Part 1:1985;

ASME/ANSI A17:4(1987 edition plus the A17.a-1988 and A17.1b-1989 addenda);
CSA/CAN3-B44 (1985 edition plus Supplement 1 — 1987);

USSR Elevator design and safe operation code (Edition NEDRA, 1971);

CMEA - Elevator Safety Regulations of the Council for Mutual Economic Assistance.

his Technical Report consists of a comparison of the requirements of selected topics as coverg¢d by the
llowing worldwide safety standards (excluding regional or national deviations);

of lifts —

129-3 to

ric.

NOTE 2 Since the 1990 edition:

the ASME and CSA standards have been harmonized with insignificant deviations, therefore shown in
tabulation column;

a single

the USSR and CMEA standards have been withdrawn following the political change to the former Soviet Union and

East Block;

in Russia, the PUBEL document has been issued, which is currently undergoing major revisions;

therefore, all related references to USSR and CEMA have been removed in this edition and no new data for the

Russian Federation have been introduced.

© 1SO 2004 - All rights reserved
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This report applies to electric traction lifts only, although some sections may also be applicable to positive

drive lifts

It should

suspended by rope or chain.

be noted that, in addition to the standards listed above, lifts must conform to the requirements of

other standards covering mechanical, structural and electrical equipment.

2 Terminology

NOTE

In this section and throughout the document, except the Annexes, the acronyms listed below have th

meaning g
— CEN
— ASM
— CSA
— AS-

—  JAPA

2.1 Lif

211 T

These tefms are used interchangeably in this report.

NOTE

21.2 H

correspond to the following terms used in CEN standard:

iven:

— EN 81-1:1998;

E — A17.1b—1989;

- B44 Supplement 1 — 1997;
AS1735 — Part 1 & Part 2;

N — One of standards listed in 1c).

ks and elevators

he term lift as used in the CEN standard is referred to as“elevator in ASME and CSA standards.

The term lift is also used in the Australian Standards (AS):

or the purposes of this report, unless otherwise specified, the terms passenger lift and freight Ijft

Terms used in
this document

Correspond to terms used in the
following standards 2 ¢

CEN

ASME/CSA

Passenger lift

Lift except
non-commercial
vehicle lift ¢

Passenger
elevator and
freight elevator
permitted to carry
passengers

Freight lift b ¢

Non-commercial
vehicle lift with
instructed users P ¢

Freight elevator

@  See definitions in the applicable standards.

b

This term is used only to enable comparisons in this report. It

does ot ndicate Tecognitionof the term “frefghtfift by CEN-:

¢ NOTE: This table has not been updated with EN 81-1:1998
edition. EN 81-1 does not distinguish any more between “passenger
lift” and “non-commercial vehicle lift”.

© ISO 2004 - All rights reserved
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2.2 Electrical safety devices and electrical protective devices

Terms used in this Correspond to terms used in the
report following standards:
CEN ASME/CSA
Electrical safet Electrical
Electrical safety device devi y protective
evice )
device

2|3 Safety gear and safeties

The term safety gear as used in the CEN standard is referred to as safeties in ASME, and CSA sfandards.
They are used interchangeably in this report.

2[4 Other terms

The following is a list of additional terminology where there is a differencesbetween the English versjon of the
CEN standard and the ASME/CSA standards:
CEN ASME/CSA

Anti-rebound device Compensating rope tie down

Docking operation Truek'zone operation

Fixings Fastenings

Mains Main power supply

Well Hoistway

Progressive safety gear Type B safeties

3| Basis for lift safety standards development (basic assumptions)

3|1 Historical background
NOTE This section haspeen updated as indicated in notes following a title or subclause.

3/1.1  All lift saféty) standards assume certain things as being true, without proving them as duch, and
slipulate safetyfules that are based on these assumptions.

3/1.2 Nostandard, however, clearly spells out the assumptions used. The CEN committee analyzed its
sfandard<and summarized in the document CEN/TC10/GT1 N144E (see Annex C) the assumptior]s that, in
tHe opinion of the CEN committee, were used in the CEN standard.

3.1.3 The CEN assumptions were compared with assumptions implicitly built into other safety standards. It
has been indicated that:

a) some assumptions apparently used in the CEN standard were not listed in the document referred to in
CEN/TC10/GT1 N144E;

b) some assumptions used in other standards differ from those in CEN/TC10/GT1 N144E; and

c) some things assumed in all standards as being true have been proven as being false, such as the
possibility of overspeeding in the up direction as a result of failures not presently anticipated in existing
standards.

© 1SO 2004 - All rights reserved 3
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NOTE

ASME, CSA and CEN standards now recognize the possibility of uncontrolled upward movement.

3.1.4 Using CEN/TC10/GT1 N144E as a model, the following list of assumptions has been developed which
could be used as a basis for future work on safety standards.

3.2 General

3.21 Listed in 3.3 through 3.10 (except as noted) are those things specific to lifts that are assumed as true,

although

not yet proven or demonstrated as such, including:

a) func‘ioning and reliability of lift components;

b) hum
c) acce
322 W

3.23
assumpti

3.24 T
their con
public ex

hn behaviours and endurance; and

ptable level of safety and safety margins.

here the probability of an occurrence is considered highly unlikely, it is considered as not happenin
Vhere an occurrence proves that an assumption is false, it does not necessarily prove that all oth

bns are false.

inuing validity - considering accident statistics, as well as such’things as changes in technologie
bectations (e.g. product liability), and human behavior.

3.3 Assumption 1 — safe operation assured to 125 % of rated load

Safe ope
of passe
necessar

331 R

3.3.1.1

persons)
possibility
passengd

NOTE
affected. H
speed.

3.3.1.2
attendanf

ration of lifts is assured for loads ranging from 0 % £6,100 % of the rated load. In addition, in the cas
nger lifts (see 2.1.2), safe operation is also assured for an overload of 25 %, however, it is n
y to be able to raise this overload nor to achieve’normal operation (rated load performance).

ationale for Assumption 1

All safety standards limit the €ar area in relation to its rated capacity (load and/or number

in order to minimize the probability of inadvertent overloading. However, it is recognized that th

of an overloading of up_te.\25 % still exists on passenger lifts. To eliminate any hazard fi
rs, safe operation must be ‘assured, but not necessarily normal operation.

lowever, the lift need\n6t function as when operating with its rated load, e.g. does not have to achieve its rat

In the case of freight lifts (see 2.1.2), no overloading is anticipated. It is assumed that designatg
s and freight handlers will adhere to instructions posted in cars and will not overload them.

3.3.2 Apsumption 1 as applied in current standards

he assumptions should be subject to periodic review by standards<writing organizations to ensuf

When a car loaded with)125 % of its rated load is stopped or moving, the passengers' safety must not Ie
d

O

W
=

Ay

Df
e

d

3.3.21

The ratio of the Tatedtoad to the car pratform areas for passenger 1ifts 15 approximatety sa

e

(within £ 5 %) in all standards for the range of 320 kg to 4 000 kg, and in that respect, universality of the
assumption is achieved.

NOTE
Scope.

This statement is based on data in CEN and ASME/CSA standards, not on the current standards listed in the

However, the assumed average weight of a passenger differs: 75 kg (CEN) and 72,5 kg (CSA), while in ASME
it is not specified. Prior to A17.1a-1985 edition, the assumed weight in ASME for purposes of computing the
maximum number of passengers which could be safely transported in an emergency was 68 kg.

Furthermore, the rated load to car platform area ratio is different for freight lifts.

© ISO 2004 - All rights reserved
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3.3.2.2 Lift components that are normally designed to withstand, without permanent damage, overloads
greater than 25 % (such as ropes, guides, sheaves, buffers, disconnect switches) are not considered in this
comparison.

3.3.23 Table 1 shows some of the safety rules for lift components or features (as applicable to
passenger lifts) which do not always take into account the case of car overload of 25 %.

Table 1 — Comparison of Components’ Ratings
(Percentage of Rated Load)

NOTE All data in this Table have been updated as per current standards listed in the Scope of this Segend |Edition.
Component EN 81-1:1998 A17.1-2000/ AS1735-1:2001 AS1735-2:2001 Japan
B44-00
Rope traction
Dynamic 100 % 125 % 100 % 125% 125 % *
(9.3) (2.24.2.3.1) (9.3) (2.14) [BSLJ-E(Q-129.8

2000 MOC Notice
No. 1429(1)(2)]

125 % *

Static 125 % 125 % 125 % No spec (BSLJ-E(-129.8

(9.3) (2.24.2.3.1) (9.3) 2000 MOC

Notices No. 1429
& No. 2000)

Zlechanical brake

lone

(') from rated 125 % No load 125 % 125 % 125 %

speed (12.4.2.1) (12.4.2.1) (7.10 h) (BSLJ-ED-129.8
2000 MOC
Notices No. 1429
& No. 2000)

(R) at rest 125 % 125% 125 % No spec 125 %

[2:24)8.3 a)]

(B) from governor No spec No load No spec No spec No spec

trip speed in up

direction

Yafety gear ** 100 % *** 125 % 100 % *** 100 % 100 %

(9.8.1.19) (2.17.3) (9.8.1.1) (33.4.1) [JIS A 4302

4.2.1(6)]

*I A 125 % loaded car shall not.descend more than 75 mm below floor level due to brake slip, rope slip or rope stretch of any other

puses.
According to CEN, the“safety gear is type-tested in free fall. According to ASME and CSA, it is tested on each new ingtallation at

overnor tripping speed.with 100 % of rated load.

* For progressive safety gear test, 125 % is required in EN 81-1:1998 (see D.2.j.2 i) at rated speed or lower speed.

* QO

*Q

w

4 Assumption 2 — failure of electrical safety devices

The /possibility of a failure of an electrical safety device complying with the requirement(s) of a [ift safety
sfandard is not taken into consideration.

Since national safety rules for lifts may be based on different assumptions (some are listed below),
universality of Assumption 2 may be questioned.

3.4.1 Rationale for Assumption 2
Reliability and safety performance of lift components designated as electric safety devices is assured if

designed in accordance with rules contained in a given lift safety standard. However, the design rules may be
based on different assumptions.

© 1SO 2004 - All rights reserved 5
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3.4.2 Assumption 2 as applied in current standards

Most methods of assuring performance reliability of electrical safety devices are similar in present standards.
There are, however, differences and inconsistencies, as detailed in section 12. Section 12.1.3 deals in
particular with discrepancies in assumptions implied in requirements for design of electrical safety devices.

3.5 As

sumption 3 — failure of mechanical devices

a) With the exception of items listed below, a mechanical device built and maintained according to good

e

prac
to th

NOTE

b) The
1)
2)

3)

c) The
take

d) The

devi¢e provided to ensure safeyoperation of a lift, should the first failure occur, is not taken in
conslideration.

351 R

3.5.1.1
standard

means fajlure, in particular wire ropes, exists.

3.5.1.2

accidentq, ‘Which indicate that the assumptions related to the reliability of certain mechanical componen

ice and the requirements of a standard comprising safety rules for lifts _is assumed not to deteriora
p point of creating hazards before the failure is detected.

National practices and safety rules may be different, e.g. as regards safety factors.
bossibility of the following mechanical failures shall be taken into consideration:
rupture of car suspension means;

Lincontrolled motion of the lift due to:

— loss of traction while the car, loaded in accordance with Assumption 1, is descending,
stationary;

— brake failure with car descending, ascending, or stationary;

— failure of machine components such as shafts, gearing and bearings with the car descendin
ascending, or stationary;

rupture and slackening of any connecting means such as safety related auxiliary ropes, chair
component is dependent on such connections\

possibility of a car or counterweight sttiking a buffer at a speed higher than the buffer’s rating is n
h into consideration.

possibility of a simultaneous_failure of a mechanical device listed above and another mechanic

ptionale for Assumption 3

Although #ecent accident records do not support the assumption in 3.5b) 1), most safe
5 (includingthose studied in the preparation of this report) still assume that the risk of suspensiqg

The list of possible mechanical failures in 3.5 b) 2) is compiled on the basis of records of rece

and belts where the safety of normal lift operation or the operation of a safety related standby

pr

gy

S

pt

ty
n

nt
Is

need continual review and revision where necessary. In addition, the list intends to resolve inconsistencies in

assumpti

3.51.3

352 A

3.5.21

ons used in existing standards.

With the assumption in 3.5 b) 3) it is recognized that the listed components could deteriorate to
the point of creating a direct or potential hazard (by making a safety related standby component inoperative)
before the deterioration is detected.

ssumption 3 as applied in current standards

CEN (9.8.1.1) clearly assumes failure of suspension means, while ASME and CSA rules imply
that safety gear must be able to stop, or at least slow down, a free falling car.
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3.5.2.2 All standards imply that protection in the case of loss of traction of a stationary or descending car
must be provided. CEN requires the safety gear to be rated for 100 % of rated load, while traction and the
brake are to be rated for 125 %.

3.5.2.3 No standard addresses a loss of traction while the car is ascending.
3.5.24 No standard assumes a failure of the brake while the car is ascending. ASME/CSA alone

assumes failure of mechanical components of a brake and requires redundancy for such components only
(see also 11.1.3).

3(5.2.5 No standard assumes a failure of any of the listed machine components while tbl\e car is
ascending.
NOTE EN 81-1:1998, ASME A17.1-2000, CSA B44-00 and AS1735:1-2001 and AS1735:2-2001 " now recpgnize the

ssibility of uncontrolled upward movement of the car.

°

5.2.6 Standards differ significantly in regard to the rupture or slackening 'ef connecting means. Only
EN seems to be consistent in adopting this assumption. Some standards ar€/inconsistent, e.g. ASME/CSA
.25.2.3.2)* anticipate failure of tapes, chains or ropes operating normal terminal stopping deviceqg but they
b not anticipate failure of an overspeed governor rope. Only CEN (919.)11.3) assumes the pogsibility of
bvernor rope failure.

Q@agzow

*

NOTE This reference has been updated as per ASME A17.1-2000 ahd CSA B44-00.

5.2.7 All standards have adopted the assumption that“the possibility of a car or counterweigiht striking
iffers at a speed higher than the buffer’s rating is not takeninto consideration.

o W

3/5.2.8 All standards have adopted the assumption that the possibility of a simultaneous fallure of a
echanical device mentioned in Assumption 3 and another mechanical device provided to engure safe
beration of a lift, should the first failure occur, isgnot taken into consideration.

o 3

w

6 Assumption 4 — imprudent acts‘by users

Aluser may in certain cases make gne\imprudent act, intentionally made to circumvent the safety function of a
ift component without using special tools. However, it is assumed that:

a) two imprudent acts by users will not take place simultaneously; and
b) an imprudent user’s_act and the failure of the backup component designed to prevent the safety hazard

resulting from_such imprudent acts will not take place simultaneously (e.g. a user manipylating an
interlock and-safety circuit failure).

3/6.1 Assumption 4 as applied in current standards

—

wouldappear that most existing codes are based on this assumption.

3.7 Assumption 5 —neutratization of safety devices during servicing

If a safety device, inaccessible to users, is deliberately neutralized in the course of servicing work, the safe
operation of the lift is no longer assured.

3.7.1 Rationale for Assumption 5

If a mechanic, while servicing a lift, neutralizes or circumvents a safety device (e.g. bypassing door interlocks
using a jumper cable or readjusting overspeed governor), safe lift operation cannot be assured.

While it is assumed that lifts will be designed to facilitate ease of servicing work and that service mechanics

will be equipped with adequate instructions, tools and expertise to safely service lifts, it is recognized that “fail-
safe” service work can never be assured solely by the design of a lift.

© 1SO 2004 - All rights reserved 7
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3.7.2 Assumption 5 as applied in existing standards

Most standards are based on this assumption.

3.8 As

sumption 6 — car speed linked to frequency of mains

An alternating current lift motor, connected directly to its mains having constant voltage and frequency, will not
allow the lift to reach a speed in excess of 115 % of its rated speed while the motor's connections with the

power su

3.81 R

pply are maintained.

Ltionale for Assumption 6

This assymption is based on the inherent feature of an AC squirrel cage motor whose speed is determined K
the number of poles of its winding and frequency of its supply. The rotating speed of the motor may vary up

+15 % fr

bm its synchronous speed, while it is operating as a motor or generator.

3.8.2 Apsumption 6 as applied in current standards

CEN use
at which

5 this assumption (9.9.11.1)*, permitting governor overspeed switches to-eperate at the same spee
he governor itself trips. CSA also uses this assumption (3.8.4.1.1)**, permitting governors without 3

overspeed switch on lifts powered by a squirrel cage motor. Other codes; héwever, do not consider th

assumpti
*NOTE 1

**NOTE 2

3.9 As

bn to be false.
This CEN rule applies to any type of drive but only for rated speeds up to 1 m/s.

CSA B44-00 has deleted this permissive rule.

sumption 7 — horizontal forces exerted by a‘person

One person can exert either of the following horizontal\forces at a surface perpendicular to the plane at whig
the persagn stands:

a) stati

force — 300 N;

b) forcq resulting from impact — 1 000 N.

Static forces of short time duration may be exerted by the simultaneous deliberate acts of several peop
located iqmediately adjacent to-each other at every 300 mm interval along the width of a surface.

391 R

It is assu
assumed
the width

ptionale for Assumption 7

med that a pefson leaning against a vertical surface will exert these forces at that surface. It is furth
that moré€ than one person can exert this force on a surface simultaneously. Only by relating force
of a surface on which it can be exerted, can a realistic design requirement be obtained.

y
o

is

h

1%
=

o
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See Table 2.
Table 2 — Assumption 7 as applied in standards
NOTE All data in this table have been updated as per current standards listed in the Scope.
Component EN 81-1:1998 A17.1-2000/ AS1735-1:2001 AS1735-2:2001 Japan
B44.00
Static force
Landing doors 300N 2500 N 300N 1200 N No spec
(7.2.3) (2.11.11.5.7) (7.2.3) (12.4.1)
Force over area 5 cm2at any 100 mm x 100 mm 5 cm2at any 0,°m? N¢ spec
point on the point on the
panel panel
Force per unit area 0,6 N/mm? 0,25 N/mm? 0,6 N/mm? 0,012 N/mm? N¢ spec
Car enclosure 300N 330N 300 N 330N No¢ spec
Force over area (8.3.2.1) (2.14.1.3) (843.21) (23.18) No spec
5 cm?2 No spec 5'cm?2 5 cm?2
Impact force
Impact on landing Pendulum* shock | 5 000 N on landing |\Pendulum* shock No spec No spec
doors test only when doors only test only when
glass is used (2.11) glass is used
(7.2.3.3) (7.2.3.3)
Impact on car Pendulum* shock No spec Pendulum* shock No spec No spec

enclosure

test only when
glass is used
(8.3.2.2)

test only when
glass is used
(8.3.2.2)

*  The pendulum shock tests — hard and soft'-irequired are described in Annex J of EN 81-1:1998.

w

gtardations.

—

w

[

10 Assumption 8 — retardation

10.1 Rationale for Assumption 8

Al person is capable of withstanding an average vertical retardation of 1g (9,81 m/s?), and higher

© 1SO 2004 - All rights reserved
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3.10.2 Assumption 8 as applied in current standards

See Table 3.
Table 3 — Assumption 8 as applied in current standards
NOTE All data in this table have been updated as per current standards listed in the Scope.
Assumption EN 81-1:1998 A17.1-2000/ AS1735-1:2001 | AS1735-2:2001 Japan
B44-00
Averag
retardation @
Safety gear for 0,2gto 1g 9 1gh 0,2gto 1g 9 1gh 1g & 0,50.9¢
downwarlds (9.8.4)° (217.8.2)° (9.8.4)° (BSL-EO"Art
direction 129.140'item 1
para. 1)
Buffers 1g© 1g¢ 1g© 1g 1¢ & 0,5¢ @
(10.4.3.3) (2.22.4.2) (10.4.3.3) (BSL-EO Art
129.10 item 1
para. 1)
Device fgr "up" <1g <1g <1g No spec No spec
overspeqd (9.10.3) [2.19.3.2 e)] (9.10.3)
protectiop
Maximu
retardat!gn
Safety ge¢ar No spec No spec No spec 2,5¢ for 0,04 s No spec
Device fgr "up” No spec No spec No spec No spec No spec
overspedd (9.10.3) (9.10.3)
protection
Buffer > 2,5¢ >2,5¢ >'2,5¢ > 2,5¢ >2,5¢
duration <0,04s <0,04s <0,04s <0,04s <0,04s
(10.4.3.3) (2.22.4.2) (10.4.3.3) (9.6.3) (JEAS 517)
@  Avergqge retardation levels exceeding 1g can occur with a lightly loaded car during safety or buffer application.
b For progressive safety gears only (applicable to CEN).
C At 115 % of nominal speed (applicable to CEN).
d 1g in|vertical direction, over 0,5¢ in horizontal direction. No spec for instantaneous gear or spring buffer (applicable to Japan).
€ Stopping distance for gradual-type safety is stipulated in JIS A 4302. The value is calculated based on the stopping distance an
the speed|of actuation of the safety gear (applicable to Japan).
f 1g=p81mis2
g Retatdation in free-fall situation.

Retatdation with counterweight attached.

4 Spaces and clearances

NOTE

the standgrds instead ef to the standards organizations.

4.1 HiTtorical background

Section 4.1.has been updated as per current standards listed in the Scope. References in this section are

to

411 The comparison of requirements in the current standards (see Scope) for spaces and clearances is in
Annex A, Table A.1. The following are comments on the discrepancies between the requirements.

41.2

Guided travel of car. While EN 81-1:1998 quantifies the length of “guided travel of car’ (see

Table A.1, item 1.1), other standards use performance language to specify that the car shoes shall not leave

their guides.

10
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4.1.3 Free height above car roof. Requirements for the free height above the car roof are expressed
differently in each standard, but the end results are similar. The A17.1-2000 and B44-00 codes use the phrase
“maximum upward travel” which includes the counterweight on its fully compressed buffer, plus any additional
movement to take into account the jump of the car upon counterweight buffer engagement. EN 81-1:1998
defines the distance from the position of the car with the counterweight on its fully compressed buffer, plus
0,035/2. After these distances are taken into account, A17.1-2000 and B44-00 codes require now an
additional 1,10 m and EN 81-1:1998 requires 1 m. All of these requirements apply only to a specific area of
the car roof intended to be used by persons performing maintenance or inspection.

5 ween the

sfandards (see Table A.1, item 1.3).

The top car clearances, according to EN 81-1:1998, are measured from the position of, the’ car fwhen the
cpunterweight is on its fully compressed buffer, while in A17.1-2000 and B44-00 the clearances are measured
th the car at the top car landing.

4114 Jump of car. Both EN 81-1:1998 and A17.1-2000/B44-00 allow a_reduction in the tqp of car
clearance where means are provided to limit the jump of the car upon counterweight buffer engagement [see
Thble A.1, item 1.5 b)]. EN 81-1:1998, however, requires that the clearance'bé increased by a valug equal to
tHe possible travel of the compensating sheave (tensioning pulley) plus \1/500 of the car travel (or at least
0|2 m) to take rope-stretch into account. A17.1-2000 and B44-00 do“not include this provision. The other
sfandards do not cover this situation.

4/1.5 Refuge space. There are major differences in the reguirements for the size and location of the refuge
space on the car top (see Table A.1, item 3). While A17.4-2000 and B44-00 require that one fage of the
rgctangular block be located on the car roof, EN 81-1:1998appears to permit the location of this imaginary
block anywhere above the car top equipment. An EN 84-1:1998 interpretation indicates that the prgjection of
tHe block on the car roof must include the working suiface specified in EN 81-1:1998 paragraph 8.13 2.

4/1.6 Bottom runby. There is no requirement for a bottom runby (Table A.1, item 4) in EN 81-1:1998%,
ile the maximum car and counterweight tunbys are specified in A17.1-2000 and B44-00, JAPAN and
AS1735 Standards. Bottom car runby is defined in A17.1/B44 as “the distance between the car buffer striker
plate and the striking surface of the car'buffer when the car floor is level with the bottom terminall landing”.
Bpttom counterweight runby is definediin A17.1/B44 as “the distance between the counterweight buffer striker
plate and the striking surface of the”counterweight buffer when the car floor is level with the top terminal

*NOTE EN 81-1:1998 requires the distance between the terminal landing and the buffer plate to be sufficignt to allow

Pit clearance: The minimum pit clearance (see Table A.1, item 5.1) varies from 0,5 m (EN 8[1-1:1998)
0,6 m (A17.1-2000/B44-00 and AS1735-1 and -2:2001).

4/1.8 Wellsto-entrance side clearances. For well-to-entrance car-side clearances (see Table A.1, item 6),
tHere are—=no major discrepancies between the standards, although there are minor differencgs. Some

EN8 111998 Mo tonger permits tars without doors.

4.1.9 Horizontal well clearances. Most standards specify various minimum horizontal well clearances (see
Table A.1, item 7) between the car counterweight, and well enclosure, recognizing the risk for passengers and
equipment if the running clearances are not maintained. EN 81-1:1998 has omitted most of the requirements
except for the car-to-counterweight (item 7.2) and the car-to-car (item 7.6) clearances.

NOTE EN 81-1:1998 now provides requirements depending on the distance between two cars or between
counterweights or balancing weights in the same well.

4.1.10 Machine room clearances. There are differences in the requirements for the machine room

clearances. Within each standard, the clearances also vary depending on the type of equipment that is
located in specific parts of the machine room.
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4.2 Observations and suggestions by individual experts

4.2.1 The requirements for spaces and clearances in the standards are significantly different in respect to
the concept and the quantity. This is an obvious result of the lack of basic assumptions in respect to the
acceptable clearances or spaces that should be based on specified minimum safety level for passengers
(clearances around the car entrance), lift mechanics (car top, well, pit, and machine room), or equipment and
indirectly passengers (e.g. well-roof-to-car-guide-shoe clearances).

4.2.2 The need for various horizontal well clearances (see Table A.1, item 7) should be re-examined. The
requirements could be replaced with a simple performance requirement that the movement of the car or
counterwgight shall not be obstructed considering their relative displacement caused by wear, tear, deflectign
expected|by elevator use, or by the design of their guiding means.

4.2.3 (One expert noted that all of the standards require enough space on the car top. 'to safely
accomma@date only one person. This assumption, however, is not stated.

4.2.4 \While there are differences in hoistway running clearances, refuge spaces, etc., between the variods
standards, there is no evidence to support any contention that these are deficient in providing safety. Further,

there would be no sound reason to propose a reduction to present numerical values without inviting resistange
by field employees and possible government intervention.

4.3 Pojnt agreed upon

4.3.1 Il reduction in the car top clearances is permitted on lifts with tie-down compensation, the possibility pf
the compensating pulley (sheave) movement and the rope stretch shoéuld be taken into account.

4.3.2 Hor consistency with car top refuge space requirements, all'standards should specify requirements fpr
pit refugg spaces (see Table A.1, item 5.3), that is presently covered only in CEN.

NOTE In addition to EN 81-1:1998, the standards A17.1-2000/B44-00 and AS1735-1 and -2:2001 now also require|a
pit refuge ppace.

4.3.3 Regardless of clearances specified, prudent designers must also consider construction toleranceg,
effects of|loading, and wear to assure that the thovement of the car and counterweight are not affected.

4.3.4 Refuge spaces are intended to,provide adequate space on top of or beneath the elevator car for|a
person when the car is at the extreme-limit of travel.

5 Dogr systems and.interlocks

NOTE This section didhnot need any updating. Only a few notes have been added pointing to changes in ASME/CSA
standards

5.1 Historical.background

5.1.1 General. Every safety standard recognizes that proper closing and locking of landing lift entrances [is
of paramount importance for the safety of lift users.

Rules are given for door locking devices, for door panels, and for the door-panel interconnecting means.
Comparison of requirements in present standards for horizontally sliding doors is in Annex A, Table A.2.

5.1.2 Door panels. Discrepancies in the requirements for the strength of door panels and their fastenings
are significant, ranging from 300 N (CEN) to 5 000 N (CSA/ASME) forces perpendicular to door panels.

The CSA requirements were introduced after a number of persons were fatally injured by falling into the
hoistway from a landing where the door panel was dislodged when typically two persons smashed into the

12 © 1SO 2004 — All rights reserved
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door while horse playing in the hallway. Following a series of tests with a soft body of 200 kg impacting in the
center of a typical elevator door panel at a speed of 10 km/h, reactions were recorded. The corresponding
static force of 5000 N in the door center was established as design criteria. A safety factor of 1,5 to 2 is
assured with that force.

Since a person would not normally exert a force perpendicular to the door panel, but rather at an angle, one
component of the force would tend to push the door inwards and the other to lift the door. For that reason, an
additional design criterion was added in CSA (Table A.2, item 3).

ent 1:1989

5/1.3 Locks and contacts. Electrical requirements are similar. Major differences: Some .standarfls do not
specify the minimum engagement of the locking pins (Table A.2, item 8) and the minimum strength of the
lgcking member, with a force applied in the direction of door opening (item 10). Electricalrchecking pf closing
uhlocked panels is required only in CEN.

5[1.4 Testing. Major differences are in the number of test cycles?) (Table A2,.items 20 and 21).|Also, not
all standards require testing of door assemblies including means used for<inierconnecting locked |and non-
Igcked panels.

Alsurvey carried out by an elevator company estimates the number of.ear stops per year at 100-200 thousand
in residential buildings, 300-400 thousand in office buildings and 600 000 in hotels. If the car stops af the main
flpor landing once in every 3 to 6 stops, the locking device at the main floor would be operated [I7 000 to
3B 000 times a year in a low-traffic apartment building, up to, 180 000 to 200 000 cycles a year in a hatel.

5|2 Observations and suggestions by individual experts

5/2.1 The door assemblies strength requirements in present standards should be re-examined| At least
Absumption 7 (see 3.9) should be taken into consideration.

2.2 The door lock should never be considered apart from the door even in the case of a single panel,
bcause the lock attachments to the doot~are important for the locking function. The “linkage” betwegn a door
nd its lock, as well as between two~door components should be specified in greater details. All linkages
nould be considered as parts of locking systems.

n O o0

2.3 Standards should specify minimum engagement of the lock pin before the electrical contact |s closed.
Lirther, the standards should prohibit wear of locking pins during operation (rubbing between mgving and
{ationary locking components).

T N

(2]

5]2.4 Locking systems should be tested for endurance through at least 1 million cycles.

NOTE Forwalues in current standards, see Table A.2, items 20 to 23.

(3]

2.5 «The number of cycles in the type test should vary based on the application, type of door system, and
requency of inspection.

=

5.3 Points agreed upon

5.3.1 The door assemblies strength requirements in most present standards should be re-examined. At
least Assumption 7 (see 3.9) should be taken into consideration.

5.3.2 The door lock should never be considered apart from the door even in the case of a single panel,
because the lock attachments to the door are important for the locking function. The performance of a lock
should be specified in more detail, however, it is not proposed that every possible combination of components
be type-tested.

1) Differences have been minimized with changes in the ASME/CSA codes.
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5.3.3

Further, even if wear occurs, the locking function should not be diminished.

5.3.4

Standards should specify minimum engagement of the lock pin before the electrical contact is closed.

It is agreed that the quality of interlocks must be verified through type testing, however there is no

agreement in regard to the number of cycles which should be required. The experience of countries which use
100 000 cycles does not justify an increase to 1 000 000 cycles.

For values in current standards, see Table A.2, items 20 to 23.

btic energy

d to 6.3.4.

Historical background

In preparation for the post-World-War-Il major revision to the A17.1 Code which was published

echnical Subcommittee on Power Door Operation was formed in 1952 to study the subject of pow
ing and to revise the code requirements as necessary. This Subcommittee carried out their stud
hg the following points:

the industry trend following World War Il was toward “operatorless” elévators;

enger reaction and behaviour really sets the human factor limits;

the impact of the moving door system is proportional to the kinétic energy of the moving masses;

the industry accident experience was relevant;

NOTE
6 Kin
NOTE
been adde
6.1
6.1.1
1955, a T
door clog
consideri
a)
b) pass
c)
d)
e) pres
f) insta
g) therd
h) cons
i) theV
j) from
field;
k) mark
cons
I)  durin

bnt practice should be considered;

htaneous kinetic energy values as highas 25 ft-lb were common on elevators having attendants;
should be a reduced value of the kinetic energy where there is no door;

deration should be given tothe development of rules to regulate the minimum door closing times;

elocity-time curves for'the door motion profile should be as flat as possible;

an enforcement_perspective, it was desirable to use verifiable criteria which could be checked in tf

igg pcllates which should specify the maximum door closing speed and kinetic energy should |
ered;

g-the course of the A17 study, a survey was made of subway train doors in the NYC Transit syste

No revisions have been made to this section, except that a note concerning instantaneous kinetic energy has

e

m

during which 1t was Tound that the subway doors had a 40 Tb stall force;

m) future development should not be impeded by unrealistic and/or unnecessary Code limits.

14
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6.1.2 The results of the three-year study by the A17 Technical Subcommittee on Power Door Operation
reaffirmed that two engineering parameters should continue to be used: kinetic energy, which addresses the
impact of the moving masses; and the stall force, which addresses the potential for crushing a passenger
between doors closing from opposite directions or between doors and the door jambs.

6.1.3 The numerical values of these parameters have been in the A17.1 Code since the 1955 edition.
These values have also served as the basis for regulating door systems within the US building industry on

power-operated doors unrelated to elevators, such as sliding or swinging glass doors.

61t ;
passenger elevators predating the period when limits were first set and continuing up to the present’g

rior to the 1931 version of the A17.1 Code, there were no requirements relating to power {door

nergy, recognizing that it was quite common to have power-closed car doors used in_conjunction wi
bistway doors.

0T T

30 Ib stall force limit was specified for the car doors, and a kinetic energy of/5-ft-Ib was allowed f
bor, however, if the car and hoistway doors were coupled, the allowable kinetic energy was increa

o=xa>

bening width was taken.

Table 4

NOTE This table has not been revised. For instantaneous KE; sée note to 6.3.4.

A17.1
Code

Stall force (Ib)
Cc C&H Cc H

Kinetic energy (ft-1b) Vavg

C&H Basis

]

fg

Q.

is

Q.

Pre-1931

1931

30,0

5,0

5,0

Full
opening

1955 to
present

30,0

7 (reduced to 2,5 when no reopening

device)

Code zone

Notation:

C = Car door only.

H = Hoistway door only.

C &H = Car and hoistway doors.

1.5 With theinclusion of the 1955 requirements in the A17.1 Code, the focus shifted to the hoistw
to both the-car and hoistway doors if they were coupled. There is an additional subtlety involving
r determining the average closing speed of the doors. Prior to the 1955 Code, it was based on
bor openihg width. In 1955, the average closing speed became based upon the “code zone distang
slightly less than the entire door opening. The A17.1 Technical Subcommittee on Power Door
pcided during their 1953 study that it was best to discount the slow door travel at the start of the ac

ration of
ay.

closing of

hssenger elevator doors. However, the 1931 Code did specify limits for the door stall force a:rd kinetic

h manual

br the car
sed 40 %

7 ft-Ib. In determining the kinetic energy, an average door closing speed (Vavg) across the entire door

ay doors,
the basis
he entire
e,” which
Dperation
celeration

p

points which could be marked on the sill would facilitate taking stopwatch readings.

asSe and at the enda oOr tne retaraation pnase. 1ne supcommittee Turtner conciuaed that naving 2 discrete

6.1.6 The basis for determining the value of 7 ft-Ib for the kinetic energy centered on a typical industry
standard entrance measuring 42 in wide and 84 in high. The surface area of the door panel including the
overlap at the door jambs was approximately 25,0 ft2. Based upon conventional door panel construction, i.e.
sheet with internal stiffeners, car door panels were assumed to weigh 5,0 Ib/ft2; hoistway doors assumed to
weigh 7,0 Ib/ft2. Car door hangers and hoistway door hangers were taken as 25,0 Ib per set of doors.
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The summary of weights were as follows:

125,0 Ib Car door

175,0 Ib Hoistway door

50,0 Ib Hangers & Rollers

(Car & Hoistway)

10,

D Ib Vanes & Hardware

360,

An avera
speed us

KE 5

Recogniz
operator
Thereforg
provided
device is
resultin t

6.1.7 V|
related tg
correlatioj
impact st
200 bong
position

Thresholdls of discomfort or pain attributable-te~door impact vary between different parts of the body and from

person to

6.1.8 T
ASME A1
of values

6.1.9 (
force ma
the accid
have with

6.1.10 T
summarij

D |b Total

ge door closing speed of 1,0 ft/sec (12,0 in/sec) was used since this was a typical door closing

ed in practice. Using the conventional kinetic energy equation:
2
T2 21 B0 _ 565
2 2 32,2

ing that the kinetic energy of the entire door system is affected by therotational kinetic energy of the
motor and transmission (pulley, chains, gearing, arms, etc.), an* additional 25 % was addef.
, the permissible amount of kinetic energy was established.for the case where the doors wefe
with a reopening device. In setting the reduced value of the /kinetic energy where no reopening
provided, a 40 % reduction to the average speed which.resulted in 7,0 ft-lb kinetic energy wou|d
he lower value of 2,5 ft-Ib.

Vhile the values for door stall force and kinetic energy*based upon the average closing speed can hje
the most common size doors used at the time, there is no documentation available that shows any
h to acceptable levels of impact to the human’body. The major problem in trying to establish an
andard is that there is no such thing as a_standard body. The human body contains approximatelly
s. The stability and strength of the human body to resist impact is dependent upon the relatiye
bf the muscular-skeletal structure at'any given time and the inherent elasticity of the bones.

person.

he force and kinetic energy design criteria in the other standards appear to have originated in the
7.1 standard. Minor variations between values in Annex A, Table A.3, are attributed to the rounding
when converting between Imperial and metric dimensional units.

uestions about.thé correctness of the current values in the codes for kinetic energy and door stall
be attributable'more to the absence of bio-engineering data used to document these values than fo
ent experience in the US industry and the public expectations. The A17.1 Code values appear fo
stood the.test of time over their 35-year history.

he/comparison of the kinetic energy and force limitations imposed in the major worldwide codes [is
red’in Annex A, Table A.3.

6.1.11 L

imits for forces necessary to prevent closing of horizontally sliding doors are almost identical. The

portion of door travel where the forces are measured is different.

6.1.12 L

imits for kinetic energy of automatic horizontally sliding doors are similar too. This is based on

average closing speed. Each standard gives two limits, the first if a reopening device is provided, the second if
no reopening device is provided (see Table A.3, item 2).

16
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6.1.13 When CEN was developed, in order to equip field lift experts with a usable measuring tool, the kinetic
energy was converted into the accumulated energy of a spring with the force of the spring F=Cx S (N),
where C = 25,000 N/m spring rate, and S (m) the stroke of the spring. The spring rate was established by
measuring the elasticity of the forearm of two persons. The measuring was done at 140N - 8 mm,
corresponding to kinetic energy of 0,4 J. The maximum kinetic energy of 10 J corresponds to a maximum
spring force of 707 N.

6.2 Observations and suggestions by individual experts

One expert serving in Working Group 4 studied the subject and indicated, amongst other things, the fpllowing:

a) The increasing importance of floor-to-floor time and its influence on lift capacity may lead te’the [decrease
in door time and the increase in kinetic energy, creating unsafe conditions for lift users. Eveny second
used for the door closing usually means decrease in lift capacity of 5 %. This might‘be an incgentive for
compromising safety. Even more, door operators could formally comply with fequirements in present
standards (based on average speed) but still create extremely high kinetic energy peaks.

b) With respect to 6.1.13, it must be noted that calculated kinetic energy.often gives considerably greater
values than measured kinetic energy, because of the elasticity of door-hangers and couplers. Therefore,
reliance on calculated rather than measured (by spring) values of kinetic energy often result$ in safer
doors.

c] “High-quality” doors require as rigid as possible links between the door operator, car and landipg doors,
that means as little elasticity as possible, which in turn will catse the increase in the door force.

d) Even with controlled door force and kinetic energy, the-risk of injuries still exists. The risk resultg from the
limited elasticity of the parts of human bodies. Based on variations in the strength of varioys human
bones (as reported in literature), it is possiblei\to prove that the tolerances of kinetic energy without
injuries can vary for the arm or the finger of -an old person from nearly 0 J to 10 J, but for a young adult
from 0,7 J to 100 J. Furthermore, while the‘skull of an adult can resist 45 J to 100 J, an energy of only
4,5 J may cause the skull of a child to crack.

e) A recent laboratory experiment established the following pain thresholds: 0,2 J (finger), 0,8 J (hand), 1 J
(head), 3 J (arm).

f)l Inlight of these values, one-may question the correctness of limitations in present lift safety stanglards.

g) Reopening devices should be such that the door changes its direction before it meets an obstacl

[

6/3 Points agreed upon

3.1  When_thé car and landing doors are coupled and closing together, and are in close proximity (see
able A.1,<¢tem 6.2.3 for maximum distances), the use of reopening devices on only one set off doors is
bnsideredhadequate and safe.

o qo

[=2)

3(2, * Providing reopening device does not guarantee that a person will not be struck by a door. The
approachingspeedanddirectiomof thepersomareatsofactors:

6.3.3 The kinetic energy requirements are based on average closing speeds. It is possible for
instantaneous kinetic energy values to be 2,5 times the average.

6.3.4 Safety standards should consider limiting the maximum instantaneous kinetic energy on the basis that
a person walking through the entrance could be impacted by the door system at a specific location where the
energy of the closing door system is at its maximum. Setting limitations of instantaneous kinetic energy at
specific points of the door's travel should also be considered, especially at a point where the doors approach
their closed positions.

NOTE A17.1-2000/B44-00, Rule 2.13.4.2.1 b)(1) now limits the instantaneous kinetic energy at any point to 23 J,
while the average remains 10 J.
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6.3.5 Consideration should be given in the standards to requiring the availability of data related to the
kinetic energy of the door system which will provide verifiable information to the enforcing authority. As an
example, such data could include the minimum door closing time with the given door masses and door
operator identification.

7 Traction calculations

NOTE This section has been updated as noted. See ISO/TR 11071-2 for a complete comparison of requirements for
suspension ropes.

7.1 Historical background
7.1.1  The comparison of requirements in lift safety standards as related to traction is in Annex A, Table A 4.
7.1.2 Al standards require traction to withstand the static force resulting from 125 % of ratedyload in the car.
NOTE This point has been editorially updated.
7.1.3 Requirements related to traction under dynamic conditions are less( clearly defined. However,
explicitly pr implicitly, all standards require positive traction (or traction with contralled slip) for 110 % or 125 Vb
of rated Ipad from any speed up to the speed at which overspeed switch is set;

7.1.4 QOnly CEN limits the specific pressure of ropes in grooves (see also 7.2.7).

NOTE EN 81-1:1998 no longer limits the specific pressure of ropes.in grooves. Those requirements have be¢n
superseddd by the equation in Appendix N of EN 81-1:1998 for calculation of a safety factor, which is based on:

a) the npmber of bends obtained by calculating an "equivalent number of sheaves/pulleys";

b) the materials traditionally used in the design of the rope.drives for elements such as steel/cast iron traction sheaves
c) the upe of steel wire ropes in accordance with Eufopean standards; and

d) a sufficient lifetime of the ropes, assuming regular maintenance and inspection.

7.1.5 Minimum drive-sheave to rope ratio is the same in all standards.

7.1.6 Ratio of car versus counterweight masses is not limited in any standard.

7.2 Ohbservations andsuggestions by individual experts

7.21 (ne expert believes that standards should be as specific in requirements for traction as they are jn
the case pf brakes;because a good braking system is of no use if traction fails.

7.2.2 (hecking of limits of traction at acceptance or any follow-up tests are not reliable, since the tractign
can detefiorate because of wear during lift operation. For that reason, the standards should specify limits and
require calculations of traction, as is the case with CEN.

Another expert, however, suggests that available traction could be established by measuring frequency of
oscillation of the car and/or counterweight masses. For that purpose, one mass must be locked in place (e.g.
counterweight), the drive sheave rotated in one and then in opposite direction, while the frequency of the
oscillations of another mass (the car in this example) is measured.
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7.2.3 CEN formulae, in the opinion of one expert, are not satisfactory in all cases, because they are based
on the mathematical approach which ignores: (i) the impact of variations in rope diameter and (ii) variations in
the traction factor when the rope is slipping. Another expert suggests that the acceleration factors (C¢) used in
CEN formulae are based on accelerations which are below those recorded in practice. Further, the formulae
cover only one lift design: 1:1 roping with the machine above the hoistway.

NOTE A new calculation method in EN 81-1:1998 covers other roping arrangements.

7.2.4 Variations in the rope diameter are tolerated by rope standards such as ISO 4344. In addition, rope
stretches d\.u;lly the—first-fewmonths—of U|JC|at;U|| (applu;\;lllatc:y 3,75 Y—of-ts :cnyth). UO;IIH an empirical
fgrmula, the expert states that the rope diameter may be reduced by up to 4,35 % because of-ropg stretch.
Change in rope diameter must be considered when the groove diameter is designed. The change’in|diameter
wpould affect the traction more in the case of half-round grooves than in the case of V-grooves.

7/2.5 A 10 % reduction in rope diameter is the industry standard rope replacement criteria in most of North
American and in some European jurisdictions.

~

2.6 CEN assumes a constant friction factor of 0,09. If the traction is properly/calculated for 125 % of rated,
Here will be no risk of rope slippage in normal operation. That is not the case for emergency stops.

—

pr that reason, an expert proposed an empirical formula for friction as-a function of speed. Another expert
bnsidered that variation in friction factors are minimal if the differeptial in speeds (of ropes and grooves) is
ken into consideration. The sliding speed is not equal to the running speed unless the traction is logt and the
neave stops instantly.

O a0 T

=z

DTE EN 81-1:1998 no longer uses a fixed value for thefriction factor, but a speed-related value. The traction
alculation in EN 81-1:1998 now considers:

Q

[V

car loading and emergency braking conditions;

O

car stalled conditions (counterweight resting on-the buffers and the machine rotating in the “up” direction); gnd

(¢

friction factors that depend on the grooye:type, the groove hardening process and the rope speed.

2.7 Commenting on CEN limitations on the specific pressure of the ropes in the grooves, ope expert
blieves that it is not a safety issue since the pressure is indirectly limited through other requirementg in safety
sfandards, such as high factors of safety and rope-to-sheave diameter ratio.

o ~N

NOTE See note to 7.174.
7/2.8 One expertsuggests these criteria for grooves:
a) they shall. accommodate 5 % oversized ropes without pinching;

b) V and~undercut grooves shall allow ropes to sink the equivalent of 75 % of the rope diameter before
reaching the groove bottom;

c)—thesheave shaftbe Te-grooved or reptaced and new ropes mstatiedif a rope sinks the equivatent of 50 %
of the rope diameter or 1 mm in relation to other ropes;

d) re-grooving shall not reduce the sheave strength below an acceptable limit.

Another expert agrees that reduction in sheave strength by re-grooving is a serious problem and suggests that
at least on new lifts the sheaves should be marked to show the amount of re-grooving allowed.

NOTE This is required by A17.1-2000/B44-00, Rule 2.25.2.4.
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7.3 Points agreed upon
7.3.1  There are certain inherent limitations in the formulae in the CEN code.
NOTE See note to 7.2.6.

7.3.2 Sheaves should be marked in order to show the maximum permissible amount of re-grooving.

8 Saf ear

8.1 Historical background

8.1.1  All existing lift safety standards require each electric lift to be provided with a device (“safety gear” jn
combinatjon with “overspeed governor”) that has to perform the following two functions:

a) to stpp a free-falling car or reduce its speed to the speed for which the buffers are designed, should ifs
suspension means fail (in most codes required implicitly); and

b) to stpp a car descending at a speed exceeding a specified speed, with suspension means intact, and
counterweight attached.

In additign, a component of this device (overspeed governor, except that CEN permits provision of anothg
device) must detect overspeeding in any direction and initiate car stopping through stopping means, e.g.
machine prake (see also section 9).

The comparison of present requirements for safety gears are shown in Annex A, Table A.5.

8.2 Ohmbservations and suggestions by individualiexperts
8.2.1 Qual functions, imposed by the standards, on,a single mechanical device, may be impractical.

8.2.2 Jafety gear, if set in accordance with.fequirements stipulated in some standards, may, under certajn
condition§, not be able to stop a free-falling(car.

8.2.3 A standard that requires typéttesting to prove functioning of the safety gear in free fall does npt
however hecessarily require sufficient-number of tests under all possible conditions to prove the reliability and
durability|of the device.

8.2.4 (Qther experts suggest that the protection against free fall need not be provided, considering the
reliability [of modern wirefope, high safety factors and redundancy (multiple ropes) required in all standards.

8.2.5 No standard, presently requires protection against the risk of car movement:

a) at uncontrolled overspeed upwards, in the case of a mechanical failure listed in 3.5 b 2) of this report pr
the failure in the car speed control system; or

b) at any speed in any direction, in the case of any similar mechanical or control failure, with the landing and
car doors open.

NOTE A17.1-2000/B44-00 and EN 81-1:1998 now require protection against the risk in a). In addition,
A17.1-2000/B44-00 also requires protection against the risk in b).

8.2.6 Present rules for safeties and governors are written in the form of design specifications, rather than in

performance language. This obstructs the possibility of implementation of new technologies, for example,
achieving the free fall and overspeed protection by separate devices.
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8.2.7 The 1990 edition of the CSA standard will require protection against all risks mentioned in 8.2.5
except that CSA assumes that the uncontrolled movement of the car with the doors open may be caused by
the brake or control failure only and not by the failure of any other machine components. ASME is also
studying the issue.

NOTE See note to 8.2.5 for updated information.
8.2.8 The new rules in the CSA standard, written in performance language, will also allow the possibility of

separating the free fall and overspeed protection, while still allowing the use of car/counterweight safeties and

gpvernors:

8|3 Points agreed upon

(o]

3.1 Protection should be provided to protect a car in case of free fall, however, it is not necessaty to stop
He car - only retard its speed so that the buffer can safely absorb the energy.

—

3.2 Protection should be provided for car overspeeding in both the up and down directions. [(Refer to
5.1.2 for the rationale.)

w

=]

3.3 Safety standards requirements should be performance oriented.

8/3.4 Standard should allow the possibility of separating free-fall and overspeed protection.

9| Overspeed governors

9|1 Historical background

9/1.1 The comparison of requirements in théJsafety standards as related to overspeed govermors is in
Ahnex A, Table A.6.

9/1.2 Each overspeed governor has-to-detect overspeed condition in the down direction and tfigger the
afety gear at a specified speed (see.item 1 in Table A.6) and for that reason it must generate a |minimum
grce in the governor rope (see item 7'in Table A.6). The requirements are similar in all standards.

=

©

1.3 In addition, the governor (or another device in the case of CEN) must detect a predetermined
erspeed in both directions)and trigger the lift braking system. There are exceptions in ASME and CSA for
ovision of this feature((see item 2.1 in Table A.6).

T O

NOTE All exceptions have been deleted in the 2000 edition of A17.1/B44.

9/1.4 Typeitesting of governors is required in CEN only (see Table A.6, item 10).

9|2 Observations and suggestions by individual experts

912 1 Since the overspeed switch friggprq the hmking system. which can stop the car nnly if tralction and

suspension means are available, there is no justification for location of the overspeed detecting means on the
governor only.

It may be more desirable to locate the detecting means directly at the machine, in particular if the means
check the speed continuously. This is not the case with most present governors where the switch can be
triggered only intermittently and therefore the car speed may reach a dangerous level (in the case of high
accelerations) before the switch is triggered.

9.2.2 Furthermore, a device for the continuous speed monitoring could be used for checking the levelling
and inspection speeds.
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9.2.3 As in the case of the switch, triggering of the safety gear may take place at speeds higher than it is
designed for, because most governors can be triggered only at given points of the circumference of the
governor sheave, e.g. every 60 degrees or 90 degrees or even 180 degrees. This is especially critical in the
case of free fall. Example: a governor with the sheave 200 mm in diameter and triggering possibility every
90 degrees, and which is set to trigger at 0,8 m/s. If during free fall one triggering point was just missed, the
car speed will reach 2,02 m/s by the time the governor is triggered. This corresponds to car travel (free fall) of
157 mm. According to the CEN standard, only 113 mm is assumed. This problem is less significant for high
speed lifts.

9.2.4 To facilitate matching governors from one source and safety gears from another, necessary markings
should bg required on both components.

9.2.5 (overnors should be type tested as required in CEN. In addition, the tests should be made, with gn
adequatg mass in free fall. The certificate should specify any possible “dead travel” and the minpimdm and
maximunj forces exerted by the governor.

9.2.6 (ne expert believes that the following three functions should be treated separatelyj\because they afe
not necesgsarily easy to combine in a single component: electrical checking of overspeed; application of safety
gear in the event of overspeed; and application of safety gear in the event of free fall,

9.2.7 (ne expert believes that, in addition to tests required in CEN, governors’ should be certified for|a
specific fumber of applications without adjustments.

9.3 Pojnts agreed upon
9.3.1 Rules for overspeed protection should be written in performance rather than design language.

9.3.2 Hlectrical overspeed detection should not be required”on lifts with certain types of machines (sge
Assumption 6 in 3.8) since no dangerous overspeeding can take place. Only CSA rules are written with this jn
mind.

NOTE With changes in B44-00, the statement relatedto CSA is no longer correct.

9.3.3 Tlhe overspeed device which activates 'the braking system (i.e. removes power from the driving
machine motor and brake) should not necessarily be required to be located on the governor. Other locations
could be [permitted as long as the speed is measured by the direct movement of the car and the accuracy pf
the speedl measurement does not relyion the maintenance of traction between the suspension ropes and the
drive shepve.

9.34 he response time ofthe’ overspeed governor before tripping should be sufficiently short so as not fo
permit a langerous speed to be reached before the moment of safety gear operation.

9.3.5 Tlhe compatibility of the governor, governor rope, safety, and releasing carrier, if used, should ke
verifiable

NOTE A1731-2000/B44-00 now requires data plates on safety gear and governors to facilitate checking pf
compatibillty-

10 Buffers

10.1 Historical background

NOTE EN 81-1:1998 specifies the requirements and test conditions for non-linear buffers of the energy accumulation
type.

10.1.1 A comparison of requirements in the present standards is in Annex A, Table A.7 for spring buffers and
Table A.8 for hydraulic buffers.

22 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=61765eab0efb6fcc70aafd943bf1c81b

ISO/TR 110711

10.1.2 In the case of spring buffers, the requirements relating to the stroke and forces vary.

:2004(E)

10.1.3 For hydraulic buffers, the requirements relating to the stroke and retardation are the same. The

requirements relating to load rating are similar.

10.2 Observations and suggestions by individual experts

10.2.1 One expert noted that the assumptions on which the rules for buffers are based are not clear in most
standards. Some rules seem to assume free fall (e.g. rules for type tests), others assume overspeed with the

cpunterweight attached. He suggests that:
a) when rating buffers, free fall of the car or counterweight should not be considered;

b) buffers should be expected to safely stop a car with 125 % of its rated load from thHe ‘speed at
overspeed switch is set to operate (see Annex A, Table A.6, item 3).

-

D.2.2 Another expert believes that 25 % overload need not be considered forperformance rating,
erload should be the basis for a strength test.

o

-

D.2.3 With respect to spring buffers, one expert recommends that all standards should require:

[)

stroke at least 2,4 times gravity stopping distance from 115 %.of'the rated speed;

O

spring force between 2 and 3 times the mass (with countepweight attached).

sfandards. For non-linear springs, a proper justification.should be required.

O =

hsed on time:
a) maximum — above 1g;
b) minimum — a reasonable fraction of gravity.

Ahother expert believes that. it 'does not make sense to limit maximum retardation since very shor

limit the minimum, since'it'is always zero when the energy dissipation is complete.

3 =

creased loads/on buffers which result from tie-down compensation.

g0

b reduced as follows:

which the

but 20 %

In addition, since all standards imply that the spring characteristic is linear, that should be clearly stated in the

D.2.4 One expert suggested that the standards-should introduce two limits for average deceleration, both

duration

pikes” always occur whenan impact takes place. Concerning the accuracy of instruments, the¢ level of
filtration would have to be regulated by standards if the maximum is to be limited. It does not make| sense to

D.2.5 Several €xperts suggest that all present standards are deficient in not taking into acg¢ount the

ne experiproposes that the maximum load rating for a buffer where tie-down compensation is us¢d should

Zhp
atp

Actual load rating x

where

dnp = maximum peak retardation produced by a given oil buffer when tie-down compensation is not used;

ayp = maximum peak retardation produced when struck by the same masses but with
compensation.

tie-down

10.2.6 One expert suggests that type testing of buffers might not be needed if acceptance tests include tests
with no load, rated load, and overload, and if no excessive slack rope is experienced during the tests.
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10.2.7 One expert noted that data in Table A.7 is applicable to “steel” springs. CEN, however, does not
prohibit springs made of other materials, but admits that different criteria should apply for polyurethane, etc.

NOTE
type.

10.3 Po

EN 81-1:1998 specifies the requirements and test conditions for non-linear buffers of the energy accumulation

ints agreed upon

Standards should take into account the increased loads on buffers which result from tie-down compensation.

11 Bra

NOTE

11.1 Historical background

11.1.1 A
implicitly

11.1.2 T
brakes al

a) tost
b) tost
c) tohd
d) tost
NOTE

11.1.3 C
redundary

the car w|

NOTE
emergenc
(See items

11.1.4 C

11.2 OB

11.2.1 T

king systems

This section has been revised as indicated in the notes.

Il existing electric lift safety standards require an electromechanical brake ‘and permit explicitly pr
that the brake may be assisted by other braking means (e.g. electric).

he standards, however, significantly differ in specifications of the capacity of the electromechanicgl
bne (unassisted by other means), requiring sufficient capacity (see Table A.9):

bp and hold 125 % of rated load (CEN and Japan) at rated speed,;
bp and hold an empty car at governor tripping speed in the)up direction only (A17.1-2000/B44-00);
Id (not to stop) 125 % of rated load (ASME and CSA);
bp from 5 %—10 % of rated speed (AS1735-2:2001).

Points a) through d) have been updated in this edition of this Technical Report.
nly CEN presently assumes that mechanical components of the brake can fail and requires stand-by
cy in the form of two sets of components, with each set having sufficient braking effort to slow down

th rated load.

ASME/CSA also assumes-failure of any component of the electromechanical brake and requires a stand-by
brake. CEN and SA require similar emergency brakes, but do not refer specifically to electromechanical failufe.
14 to 26 in Table A.9.)

ther differences.are shown in Annex A, Table A.9.

servations and suggestions by individual experts

he’braking system (as a whole) should be required to perform safe slow down and stopping, that is

a) initiated by any normal operating means, of any load up to 125 % of rated load from any speed up to
rated speed; and

b) initiated by any “electrical safety device”, of any load up to 125 % of rated load for any speed up to the
speed at which the governor (or any other) overspeed switch is set to initiate stopping, provided that the
braking system is designed in accordance with requirements for “electrical safety devices" (see also

11.2.

24
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11.2.2 The electromechanical brake alone should be required to stop 125 % of rated load from rated speed:
a) in the case of power failure; and

b) in the case of any other emergency operation if the braking system cannot be classified an “electrical
safety device” (see also 11.2.3).

11.2.3 If assumption 3 b) 2) is adopted by safety standards (see section 3.5), and if a stand-by device is
provided to safely stop the car in case of the failure of the electromechanical brake or braking system, or any
ofherfaiture fistedmassumption 3 b) (See atso section 8); i that tase:

a) contrary to 11.2.1 b), the braking system need not be designed as an “electrical safety device”; and

b) contrary to 11.2.2, the electromechanical brake alone should be designed only to,hold a statipnary car
loaded with 125 % of the rated load.
11.2.4 Deceleration should be limited (e.g. up to 1 m/s as specified in section 9 NOTE 1 of CEN), at least in

tHe case of normal operation, in order to ensure comfort for passengers and eliminate continuous sligpage.

-

1.2.5 The CSA requirement [see 11.1.2 b)] is based on the rationale that‘the failure of the braking system,
with a descending fully loaded car, is backed up by the car safeties.

NOTE The same now applies to A17.1-2000.

-—

1.3 Points agreed upon

1.3.1 Standards should clearly define the role of ‘braking systems” (incorporating an electromgchanical
ake and other braking means, e.g. electric) and the‘tole of the “electromechanical brake alone”.

O =

-

1.3.2 It is recognized that, even though the \miachine has been stopped, the required normal tragtion may
bt be maintained, which may permit continued movement of the car.

>

-

1.3.3 The brake alone should have (sufficient capacity to prevent the car with 125 % of rated load from
{riking the buffer above the design tating from the speed at which the governor overspeed switch is get.

n

=

2 Electrical devices

-_—

.1 Historical background

-

P.1.1 Electrical-safety and protective devices

here malfunctioning of an elevator component may create a serious hazard for lift users (e.g. door non-
psing);~the operation of such components is checked by an “electrical safety device”. An electrigal safety
bvicesmay be necessary to ensure safety of lift mechamcs (e. g. stop swﬂch on car top) Furthermo e, where

’ e device” is

mo_os

required.

The comparison of requirements in existing safety standards for provision of electrical safety devices and
protective devices is shown in items 1 to 31 of Table A.10 in Annex A.

12.1.2 Other electrical requirements

The comparison of requirements regarding electric socket outlets, lighting, signals and emergency alarm
devices is shown in items 32 to 35 of Table A.10.
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As indicated in item 36, most standards refer to other national standards for design and installation of
electrical components and features (such as insulation, voltage, over-current protection, etc.), which are not
covered by this comparison.

12.1.3 Design of electrical safety devices

12.1.31 Contacts with positive separation. Most standards assume that only a contact opened by
positive separation of its circuit-breaking devices (CEN) or a contact positively opened mechanically (CSA and
ASME) may be sufficiently reliable to be used as an electric safety device. CEN (14.1.2.2.1) requires such
contacts on all electric safety switches. ASME [209.3 a) and 210.2 e), @), h), i), j),. k) and v)] and CSA
(3.12.4.3) require such contacts only on certain switches.

NOTE ASME and CSA references in this paragraph have not been updated in this Second Edition. For current
ASME/CSHA data, see Table A.10.

12.1.3.2 Redundancy-type circuits. Most standards take into consideration the possibility, of a failure of|a
contacton] or relay to release [CEN in 14.1.1.1 g); ASME in 210.9c), 210.9d), and 210:9€); and CSA |n
3.12.9 ¢)] e) and f)], and imply that redundancy-type circuits are required wherever contactors or relays afe
used. CEN [14.1.2.3.3 a)] requires redundancy in every safety circuit.

NOTE EN 81-1:1998 includes safety circuits with electronic components, but not.safety circuits using software.
ISO/TC 118 Resolution 174/1999 proposed that a new standard be developed on programmable electronic systems |in
safety-reldted applications for lifts.

With a 1987 revision, ASME 210.9 c) introduced redundancy requirements for every circuit incorporating an
electrical|safety device.

CSA is apout to introduce a similar revision. Presently CSA requires redundancy only in circuits incorporating
terminal ljmits and door interlocks and contacts.

NOTE For current ASME/CSA data, see Table A.10.

12.1.3.3 Checking of redundancy. Only CEN assumes that a redundancy type circuit can fail by
subsequégnt failure of one component after another and therefore CEN requires continuous or cyclicgl
checking|of redundancy [14.1.2.3.3 a)]. CEN"does not consider the possibility of the second failure occurring
after the first and before the lift has been stopped by cyclical checking [14.1.2.3.3 a), 2nd paragraph], but CEN
does conkider the possibility of two failures occurring in more than one circuit arising from a single cause and
for that rgason requires measures to(minimize such risk [14.1.2.3.3 d)].

Contrary [to CEN, the ASME and) CSA standards assume (by omission of corresponding requirements) thpat
there is ho possibility for theJ)second failure occurring before the first is visually detected and manually
corrected (by service mechanics) and also that there is no risk of two simultaneous failures. Exceptions afe
ASME Rples 210.9 d)6).and 210.9 €) 6) and CSA Rules 3.12.9 e) vi) and 3.12.9 f) vi) where checking pf
redundaricy is required.

NOTE The above statements regarding CSA and ASME are no longer true. See Table A.10 for current ASME/CSA
data.

12.2 Observations and suggestions by individual experts

12.2.1 Standards should be specific in defining the role and performance of electrical safety versus
protective devices, including criteria for their design to achieve expected operational reliability (see Table A.10,
item 24).

12.2.2 One expert suggested that the “normal terminal stopping device” (required in ASME and CSA but not

in CEN) is required for reasons of convenience rather than safety, noting that it is the function of final limits to
stop the car safely, though away from terminal landings.
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Another expert, however, suggested that stopping beyond the landing is unsafe for passengers and suggests
that “normal terminal limits” should be required and designed as an electrical safety device (see Table A.10,
item 31.2).

12.2.3 One expert suggests that safety standards should neither request nor permit switches for overriding
landing door interlocks. Another expert suggests that the switch is a safer tool provided for use by mechanics
than a jumper on interlock contacts (see Table A.10, item 8).

12.2.4 One expert suggested that ASME and CSA should require a safety device to check extension of all
hydrauticbuffersasimCEN:

Ahother expert, however, suggested that every buffer, after engagement, has to be checked by a qualified
nlechanic including its proper extension, and therefore electrical checking is redundant <(see Table A.10,
ittm 19).

p.2.5 The limits of both the levelling zone and the levelling speed should be checked by an electrital safety
pvice, regardless of the type of drive (see Table A.10, item 26).

QO -

-

P.2.6 With the recent revision of ASME and the pending revision of CSA, the differences in requirements for
ovision of redundancy type circuits are being reduced. However, the differences in rules for checking of all
gdundancies are yet to be resolved.

e

NPOTE See Table A.10 for current ASME/CSA data in 2000 editions:

-_—

P.2.7 One expert suggested that all safety standards were deficient in not addressing the failure gf a door
gopening device since it is not considered an electrical safety device.

—

hother expert expressed concern on whether a door protective device can be made “fail safe” ffo satisfy
iteria for a safety device. Reopening cannot bg “fail safe” because it requires closing of a cfrcuit and
dlosing” is not considered “fail safe”.

o>

p.2.8 One expert suggested that safety<standards must require type testing and certification of|electrical
rcuits designed to incorporate electrical~safety devices, where conformance with applicable starldards (in
articular redundancy requirements)-cannot be easily verified either through the review of schematic |[diagrams
during a field inspection.

O T O =

-

p.2.9 In addition to requining* hoistway door interlocks, the safety standards should require a means to
ptect the presence of hoistway door panels in the closed position. The purpose of this is to ensurge that the
evator cannot run if a hoistway door panel is missing.

D Qo

-_—

.3 Points agreed upon

12.3.1 Electrical safety and protective devices should be mentioned twice in every lift safety standard: first, in
tHe rule dealing with the lift component or feature which needs checking by a safety or protective dgvice; and
tHen again in the sections dealing with electrical safety and protective devices.

12.3:2 Safety standards should require car door interlocks where the lift well is not fully enclased (e.g.
observation lifts) and where car-entrance-to-hoistway-wall clearances exceed a prescribed limit (see item 2 in
Table A.10).

12.3.3 Where an unlocked door panel is connected to a locked panel only by rope, chain, or similar means,
the closed position of the unlocked panel should be checked electrically (see Table A.10, item 6).

12.3.4 Where redundancy is required in an electrical circuit, the standards should require that the redundant
nature of the circuit be automatically verified either continuously or on a regular basis.

12.3.5 Detecting the failure of a door reopening device, with the intent of preventing doors from closing in an
unsafe manner, should be addressed by all lift safety standards.
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Annex A
(normative)

Tabulations

NOTE 1 All data in this annex have been updated as per current standards (see Scope).

NOTE 2 | For the title and edition of the standards compared, refer to section 1 of this report.
NOTE 3 Rules on which entries in the tabulations are based are indicated in parentheses.
Key:

No spec There is no rule covering the specific subject

> Greater than
< Less than
+ When attached to the clause reference (e.g. 5.7.3.3™)in the AS1735-1:2001 column, it indicates

that there may be differences in details when-¢c@mpared with EN 81-1:1998. AS1735-1:20Q1
allows use of EN 81-1:1998 with some modifieations to suit Australian conditions, which afe
made in Appendix A of AS1735-1:2001. Part1 of AS1735 is an alternative to AS1735-2:2001(1,
that is the latest version of the original Australian Code. Electric lifts installed in full compliange
with either code are acceptable in Australia.
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Figure A.1 — Overspeed governors
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Figure A.2 — Spring buffers
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