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Foreword

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

0.1

General

1:2019(E)

The content of this document was already published in EN 81-20:2014. This document contains only
editorial changes and update of references.

This

document is a type C standard as stated in ISO 12100.

The machinery concerned and the extent to which hazards, hazardous situations and hazardous events

are

overed are indicated in the scope of this document.

Whs
stan
stan
stan

0.2

0.2.
lifts
norr

0.2.
0.2.

a)

b)

d)
NOT

n provisions of this type C standard are different from those which are stated 'in1
dards, the provisions of this type C standard take precedence over the provisiens (¢
dards, for machines that have been designed and built according to the provisions off
dard.

General remarks

| The object of this document is to define safety rules related to{passenger and good
with a view to safeguarding persons and objects against the risk of accidents associaf]
hal use, maintenance and emergency operation of lifts.

P A study has been made of the various possible hazards with lifts, see Clause 4.
P.1 Persons to be safeguarded:

isers, including passengers and competent sand authorized persons, e.g. maintg
nspection personnel (see EN 13015);

persons in the surrounding area of the well, or any machine room and pulley room,
effected by the lift.

.2.2 Property to be safeguarded;

oads in car;
romponents of the lift installation;
building in which thelift is installed;

mmediate sugreunding area of the lift installation.

giveq additional requirements covering lifts in seismic conditions.

0.2.

B When the weight, size and/or shape of components prevent them from being mov

ype A or B
f the other
this type C

5 passenger
ed with the

bnance and

who can be

) EN 8171 gives additional requirements covering lifts resistant to acts of vandalism and EN 81-77

ed by hand,

theydre:

a)

fitted with attachments for lifting gear; or

b) designed so that they can be fitted with such attachments (e.g. by means of threaded holes); or

‘)
0.3

shaped in such a way that standard lifting gear can easily be attached.

Principles

0.3.1 General

In drawing up this document, the following principles have been used:

0.3.2 This document does not repeat all the general technical rules applicable to every electrical,
mechanical, or building construction including the protection of building elements against fire.

© IS0 2019 - All rights reserved
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However, it has been necessary to establish certain requirements for good construction, either because
they are peculiar to lift manufacture or because, in the case of lift utilization, the requirements can be
more stringent than elsewhere.

0.3.3 This document states minimum rules for the installation of lifts into buildings/constructions.
There can be regulations for the construction of buildings in some countries which cannot be ignored.

Typical clauses affected by this are those defining minimum values for the height of the machine and
pulley rooms and for the dimensions of their access doors.

0.3.4 As far as possible, this document sets out only the requirements that materials and equipment

should meepin-theinterests-ofsafe-operationoflifis:

0.3.5 Riskfanalysis, terminology and technical solutions have been considered, taking into ageoun the

methods of [[SO 12100, ISO 14798 and the IEC 61508 series of standards.

0.3.6 In order for this document to be a widely applicable standard, the average weight of a person has

been deterrhined to be 75 kg.

This document defines the maximum car area related to a specified design load in the car (rated lpad)

and the mirfimum car area to transport a corresponding number of persons, based on 75 kg per person,

in order to ¢letect and discourage overloading.

0.4 Assunjptions

0.4.1 Gengral

In drawing pp this document, the following assumptions have®een made:

0.4.2 Negptiations have been made between the customer and the supplier, and an agreement|was

reached abqut:

a) the intgnded use of the lift;

b) the type and mass of the handling devicesintended to be used to load and unload the car, i the
case of goods passenger lifts;

c) envirogmental conditions such astemperature, humidity, exposure to sun or wind, snow, corrgsive
atmosphere;

d) civil engineering problems (for example, building regulations);

e) other appects related€o,the place of installation;

f) the disgipation of heat from the components/equipment of the lift which would require ventilation
of the Well and for'the machinery space/location of equipment;

g) informatioh.about the aspects relating to noise and vibrations emitted by the equipment.

0.4.3 Relevant risks have been considered for each component that can be incorporated in a complete
lift installation and rules have been drawn up accordingly.

Components are:

a) designed in accordance with usual engineering practice (see ISO/TS 8100-21) and calculation
codes, taking into account all failure modes;

b) of sound mechanical and electrical construction;

c¢) made of materials with adequate strength and of suitable quality;

d) free of defects;

e) free from harmful materials, e.g. asbestos.
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0.4.4 Components are kept in good repair and working order, so that the required dimensions remain
fulfilled despite wear. All lift components are considered as requiring inspection to ensure safe

continued operation during use.

The operational clearances specified in the standard should be maintained not only
examination and tests before the lift is put into service, but also throughout the life of the li

NOTE
available for inspection.

0.4.5 Components are selected and installed so that foreseeable environmental influences

Wor‘lzing conditions do not affectthe safe operation of the lift

during the
ft.

Components not requiring maintenance (e.g. maintenance free, sealed for life) are still required to be

and special

0.4.
rang

By design of the load bearing elements, safe normal operation of the lift is assure
ing from 0 % to 100 % of the rated load, plus any designed overload capacity (s€e 5:12.

0.4.7
devi
docu

' The requirements in this document are such that the possibility of a failar¢ of an elg
ce (see 5.11.2) or a type tested safety component complying with allrthe requirem
ment and ISO 8100-2, does not need to be taken into consideration.

0.4.8 Users need to be safeguarded against their own negligence and unwitting careles
using the lift in the intended way.

0.4.9 A user can, in certain cases, make one imprudent act. The'possibility of two simultan|
imprudence and/or the abuse of instructions for use is not considered.

0.4.10 If in the course of maintenance work, a safety ‘device normally not accessible to
delierately neutralized, safe operation of the lift is nolonger assured, but compensatory m|
taken to ensure users’ safety, in conformity with mainitenance instructions.

It is pssumed that maintenance personnel are instructed and work according to the instruc

0.4.11 Horizontal forces and/or energies\to consider are indicated in the applicable cla
docyment. Typically, where not otherwise specified in this document, the energy exerted

bd for loads
[.2).

ctric safety
ents of this
sness when

eous acts of

the users is
easures are

rions.

uses of this
by a person

resullts in an equivalent static force df:

a) BOON;

b) [L 000 N where impact can occur.

0.4.12 With the exception of the items listed below, which have been given special condideration, a
mechanical device built according to good practice and the requirements of this documenit (including
uncdntrolled slipping of the ropes on the traction sheave) does not deteriorate to a point] of creating
hazgrd without,the possibility of detection, provided that all of the instructions giyen by the

manpufacturet have been duly applied:

a) preakage of the suspension;

b) breakage-andslackeningofaltinkagebyawdtaryropeschainsandbeks:

c) failure of one of the mechanical components of the electromechanical brake which take part in the
application of the braking action on the drum or disk;

d) failure of a component associated with the main drive elements and the traction sheave;

e) rupture in the hydraulic system (jack excluded);

f) small leakage in the hydraulic system (jack included, see 6.3.10).

0.4.13 The possibility of the safety gear not engaging should the car free fall from a stationary position,

at the lowest landing before the car strikes the buffer(s), is considered acceptable.

© IS0 2019 - All rights reserved
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0.4.14 When the speed of the car is linked to the electrical frequency of the mains, the speed is
assumed not to exceed 115 % of the rated speed or a corresponding lesser speed where specified in this
document for inspection control, levelling, etc.

0.4.15 Means of access are provided for the hoisting of heavy equipment [see 0.4.2 €)].

0.4.16 To ensure the correct functioning of the equipment in the well and machinery space(s), i.e.
taking into account the heat dissipated by the equipment, the ambient temperature in the well and the
machinery space(s) is assumed to be maintained between +5 °C and +40 °C.

NOTE See IEC 60364-5-51, Code AAS.

0.4.17 T
considerati
lift and the

tightness of

NOTE S

0.4.18 Acc

he well is suitably ventilated, according to national building regulation, takimg
bn the heat output as specified by the manufacturer, the environmental conditiens o
imits given in 0.4.16, e.g. ambient temperature, humidity, direct sunlight, air quality an
buildings due to energy saving requirements.

be 0.4.2 and E.3 for further guidance.

ess ways to the working areas are adequately lit (see 0.4.2).

0.4.19 Minlimum passageways, corridors, fire escapes, etc. are not obstructed by the open door/tr

the lift and
maintenand

or any protection means for working areas outside of the well, where fitted according t
e instructions (see 0.4.2).

0420 W

communica[ion between these persons is ensured.

0421 T
electrical o
maintenang
removed.

0.4.22 The

e fixing system of guards, used specifically to provide protection against mechar
any other hazards by means of a physical bartier, which need to be removed during reg
e and inspection, remains attached to theé\guard or to the equipment when the gua

fluids used for the operation of hydtaulic lifts are according to ISO 6743-4.

into
f the
d air

hp of
b the

here more than one person is working at the same time on a lift, an adequate means of

ical,
ular
rd is
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Lifts for the transport of persons and goods —

Part 1:
Safety rules for the construction and installation of

pa

ssenger and goods passenger lifts

1

1.1
pass
desi
and

1.2
cong
atm

1.3
a)

b)

d)

Scope

This document specifies the safety rules for permanently installed new-passengsg
enger lifts, with traction, positive or hydraulic drive, serving defined landing levels, K
bned for the transportation of persons or persons and goods, suspendéd by ropes, cha
moving between guide rails inclined not more than 15° to the verticall

In addition to the requirements of this document, supplementary requirements

sphere, extreme climate conditions, seismic conditions, transporting dangerous goods,

This document does not cover:
ifts with:
1) drive systems other than those stated in1.1;
D) rated speed less than or equal to 0715 m/s;
hydraulic lifts:
1) with arated speed exceeding 1 m/s;
D)  where the setting of the pressure relief valve (5.9.3.5.3) exceeds 50 MPa;

hew passenger or goeds passenger lifts in existing buildings!) where, in some circum
Lo limitations enforced by building constraints, some requirements of this document ca
hnd local requirements, e.g., EN 81-21 need to be considered;

ifting appliances, such as paternosters, mine lifts, theatrical lifts, appliances with auton|
Kkips, lifts/and hoists for building and public works sites, ships' hoists, platforms for ex
drilling at sea, construction and maintenance appliances or lifts in wind turbines;

r or goods
aving a car
ins or jacks

need to be

idered in special cases (use of lifts by persons with disabilities, in case of fire, potentiallly explosive

btC.).

stances due
nnot be met

atic caging,
bloration or

e)

f)

application;

safety during operations of transport, erection, repairs, and dismantling of lifts.

However, this document can usefully be taken as a basis.

mportant modifications (see Annex C) to a lift installed before this document is brought into

Noise and vibrations are not dealt with in this document as they are not found at levels which could be
considered harmful with regard to the safe use and maintenance of the lift (see also 0.4.2).

1.4 This document is not applicable to passenger and goods passenger lifts, which are installed before
the date of its publication.

1)

An existing building is a building which is used or was already used before the order for the lift was placed. A
building whose internal structure is completely renewed is considered a new building.
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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 1219-1, Fluid power systems and components — Graphical symbols and circuit diagrams — Part 1:

Graphical symbols for conventional use and data-processing applications

[SO 3008-2,
ISO 4344, S

Fire-resistance tests — Part 2: Lift landing door assemblies

ol viro ronec for liftc Minimiim reagirements
CerWHEeFOPEeSHo+H+S +HHAHHR SHEeRES

ISO 8100-2
Part 2: Desig

ISO/TS 810
not included

[SO 12100, |
[SO 13857:2

o
oty

2019, Safety rules for the construction and installation of lifts — Examinations and. tes
yn rules, calculations, examinations and tests of lift components

D-3, Requirements from Other Standards (ASME A17.1/CSA B44 and JIS A 4307-1/ JIS A 43
in ISO 8100-1 or 1SO 8100-2

bafety of machinery — General principles for design — Risk assessment dand risk reduction

008, Safety of machinery — Safety distances to prevent hazard Zenes being reached by y

g —

07-2)

pper

and lower limbs

ISO 22200,|Electromagnetic compatibility — Product family standdrd-for lifts, escalators and mqving
walks — Immunity

ISO 22199, |Electromagnetic compatibility — Product family Standard for lifts, escalators and mqving
walks — Enjission

ISO 29584:2015, Glass in building — Pendulum impact testing and classification of safety glass

IEC 60204-1:2006, Safety of machinery — Electricalequipment of machines — Part 1: General requirements
IEC 60227-6, Polyvinyl chloride insulated cableés:of rated voltages up to and including 450/750 V — Pqrt 6:
Lift cables apd cables for flexible connections

IEC 60245-%, Rubber insulated cables = Rated voltages up to and including 450/750 V — Part 5: Lift cables
IEC 60364-§-41:2005, Low voltage.electrical installations — Part 4-41: Protection for safety — Protegtion
against elecfric shock

IEC 60364-#-42:2010, Low voltage electrical installations — Part 4-42: Protection for safety — Prote¢tion

against ther
IEC 60364-
IEC 60417, 1

mal effects
h:2006, Low voltage electrical installations — Part 6: Verification

Database — Graphical symbols for use on equipment

IEC 60529, Degrees of protection provided by enclosures (IP Code]

IEC 60617, Graphical symbols for diagrams

IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests

IEC 60947-4-1:2009, Low-voltage switchgear and controlgear — Part 4: Contactors and motor —
starters - Section 1: Electromechanical contactors and motor-starters

IEC 60947-5-1:2003, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices and

switching el

ements — Electromechanical control circuit devices

IEC 60947-5-5, Low-voltage switchgear and controlgear — Part 5-5: Control circuit devices and switching

elements —

2

Electrical emergency stop device with mechanical latching function
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[EC 61310-3, Safety of machinery - Indication, marking and actuation — Requirements for the location and
operation of actuators

IEC 61800-5-2:2007, Adjustable speed electrical power drive systems — Part 2: Safety requirements.
Functional)

IEC 61810-1, Electromechanical elementary relays — Part 1: General requirements
EN 12385-5, Steel wire ropes — Safety — Stranded ropes for lifts

EN 81-28, Safety rulesfor the construction and installation of lifts — Lifts for the transport of persons and
goods — Pc : 110 1ng 1s pa i

EN 81-58, Safety rules for the construction and installation of lifts — Examinations and"tesgs - Part 58:
Landing door fire resistance test

EN 131-2:2010, Ladders — Requirements, testing, marking
EN 1993-1-1, Eurocode 3 — Design of steel structures — Part 1-1: General rules-and rules for byildings
EN 10305 (all parts), Steel tubes for precision applications — Technical delivery conditions
EN 13015, Maintenance for lifts and escalators — Rules for maintenance instructions

EN 13501-1, Fire classification of construction products and building elements — Part 1: (Jassification
using data from reaction to fire tests

EN 30214, Flat polyvinyl chloride sheathed flexible cables

EN $0274, Low-voltage switchgear and controlgear assemblies — Protection against electric shock —
Protpction against unintentional direct contact with*hazardous live parts

3 [Terms and definitions
For the purposes of this document, the/following terms and definitions apply.

ISO @and [EC maintain terminological databases for use in standardization at the following addresses:

— [SO Online browsing platform: available at https://www.iso.org/obp

— |EC Electropedia: available at http://www.electropedia.org/

31
apron
smopth vertiCal'part extending downwards from the sill of the landing or car entrance

3.2
authorized person
person With the permission of The maturat or legat person who nas the responsibiiity for the operation
and use of the lift, to access restricted areas (machinery spaces, pulley rooms and lift well) for
maintenance, inspection or rescue operations

Note 1 to entry: Authorized persons should be competent for the tasks they have been authorized for (see also 3.7).

3.3
available car area
area of the car, which is available for passengers or goods during operation of the lift

3.4
balancing weight
mass which saves energy by balancing all or part of the mass of the car
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3.5
buffer

resilient stop at the end of travel, and comprising a means of braking using fluids or springs (or other
similar means)

3.6

car

part of the lift which carries the passengers and/or other loads

3.7

competent person

person, suifably trained, quatified by kKnmowledge and practical eXperience, provided witit Tece
instructionf to safely carry out the required operations for maintaining or inspecting the lif]
rescuing usgrs

Note 1 to enffry: National regulations can require certification of competence.

3.8

counterwejght

mass which ensures traction

3.9

direct actipg lift

hydraulic lift where the ram or cylinder is directly attached to the cay'or its sling

3.10

down dire¢tion valve

electrically|controlled valve in a hydraulic circuit for controelling the descent of the car

3.11

drive control system

system controlling and monitoring the running of'the lift machine

3.12

electrical gnti-creep system

combinatioh of precautions for hydrauli¢lifts against the danger of creeping

3.13

electric safety chain

the total of|the electric safety(devices connected in such a way as to stop the lift when one of the
activated

3.14

full load pressure
static pressjure exerted on the piping, jack, valve block, etc., with the car and rated load being at reg
the highest|landing level

3.15

sary
t, or

m is

st at

goods passenger lift

lift mainly i

3.16
guide rails

ntended for the transport of goods, which are generally accompanied by persons

rigid components which provide guiding for the car, the counterweight or the balancing weight

3.17
headroom

part of the well between the highest landing served by the car and the ceiling of the well
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3.18

hydraulic lift

lift in which the lifting power is derived from an electrically driven pump transmitting hydraulic fluid
to ajack, acting directly or indirectly on the car (multiple motors, pumps and/or jacks may be used)

3.19

indirect acting lift

hydraulic lift where the ram or cylinder is connected to the car or the car sling by suspension means
(ropes, chains)

3.20

instplter
lega] or natural person taking responsibility to erect and commission the lift at its finallogation in the
buildling

3.2
instpntaneous safety gear
safety gear in which the full gripping action on the guide rails is almost immediate

3.22
jack
compination of a cylinder and a ram forming a hydraulic actuating Gnit

3.23
lamjnated glass
assembly of two or more glass layers, each of which istbonded together with one or morfe plastic or
liquid interlayers

3.24
leve]lling
opeifation which achieves the accuracy of stopping at landings

3.25
levelling accuracy
vert|cal distance between car sill andlanding sill during loading or unloading of the car

3.24
lift machine
unitwhich drives and stops the lift, including any motor, gear, brake, sheave/sprockets and dryim (traction
or p¢sitive drive lift) or comprising the pump, pump motor and control valves (hydraulic drivle lift)

3.27
machine room
fully] enclosed machinery space with ceiling, walls, floor and access door(s) in which madhinery as a
whole or in‘parts is placed

3.28
machinery

equipment such as: control cabinet(s) and drive system, lift machine, main switch(es), and means for
emergency operations

3.29

machinery space

volume(s) inside or outside of the well where the machinery as a whole or in parts is placed, including
the working areas associated with the machinery

Note 1 to entry: A machinery cabinet with its associated working area(s) is considered as a machinery space.
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3.30

maintenance
all the necessary operations to ensure the safe and intended functioning of the installation and its
components after the completion of the installation and throughout its life cycle

Note 1 to entry: Maintenance can include:

lubrication, cleaning, etc.;

rescue operations;

a)

b) checks;

<)

d) operatic

e) repairo
of the in

3.31

non return

valve which

3.32
one-way re
valve which

3.33

overspeed
device whi
causes the s

3.34
passenger
any person

3.35

pawl devic
mechanical
supports

3.36
pit
the part of {

3.37
positive dr
lift which ig

ns of setting and adjustment;

I changing of components which can occur due to wear or tear and do not affect the character
stallation.

valve
allows flow in one direction only

strictor
allows free flow in one direction and restricted flow in tlfe other direction

governor
h, when the lift attains a predetermined speed; causes the lift to stop, and if neces
afety gear to be applied

transported by a lift in the car

P
device for stopping involuntary descent of the car, and maintaining it stationary on f

he well situatéd)below the lowest landing served by the car

ive lift
directly driven (not reliant on friction) by drum and ropes or by sprockets and chains

stics

sary,

ixed

Note 1 to entlcy=dn this document the term "anifivr-\ drive lift” includes drum drive

3.38

preliminary operation
energizing of the machine and the brake/hydraulic valve as preparation to a normal run when the car is
in the door zone and doors are not closed and locked

3.39

pressure relief valve
valve which limits the pressure to a pre-determined value by exhausting fluid
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3.40

programmable electronic system in safety related applications for lifts

PESSRAL

system for control, protection or monitoring based on one or more programmable electronic devices,
including all elements of the system such as power supplies, sensors and other input devices, data
highways and other communication paths, and actuators and other output devices, used in safety-
related applications as listed in Table A.1

3.41

progressive safety gear
safety gear in which retardation is effected by a braking action on the guide rails and for which
spedial provisions are made so as to limit the forces on the car, counterweight or balancing weight to a
permissible value

3.42
pulley room
roorh not containing the machine, in which pulleys are located, and in which\the overspeg¢d governor
can flso be housed

3.43
rated load
load|which is intended to be carried in normal operation, which can‘include handling devices (see 0.4.2)

3.44
rated speed
v
spedd in metres per second of the car for which the eqiipment has been built

Note|1 to entry: For hydraulic drive lifts:

— P, is the rated speed upwards in metres per.second;

— Jqis therated speed downwards in metres per second;

— P, is the higher value of both rated spéeds v, and v4 in metres per second.

3.45
re-levelling
opertfation, after the lift has Stopped, to permit the stopping position to be corrected during loading or
unlofading

3.44
resdue operations
spedific actions\required to safely release persons entrapped in the car and well by competé¢nt persons

3.47
restrictor
valvedmwwhich the inlet and outlet are connected fhrm]gh arestricted passage way

3.48

rupture valve

valve designed to close automatically when the pressure drop across the valve, caused by the increased
flow in a pre-determined flow direction, exceeds a pre-set amount

3.49

safety circuit

circuit containing contacts and/or electronic components which is regarded to fulfil demands of an
electric safety device

3.50
safety component
component provided to fulfil a safety function when in use
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3.51

safety gear

mechanical device for stopping in the down direction, and maintaining stationary on the guide rails,
the lift car, counterweight or balancing weight in case of overspeeding or breaking of the suspension

3.52

safety integrity level

SIL

discreet level (one out of a possible three) for specifying the safety-integrity requirements of the safety
functions allocated to the programmable electronic safety-related system, where safety-integrity level
3 has the highest level of safety integrity and safety-integrity level 1 has the lowest

3.53

safety ropg
auxiliary rdpe attached to the car, the counterweight or balancing weight for the purpose oftripping a
safety gear fin case of suspension failure

3.54
shut-off valve
manually operated two-way valve which can permit or prevent flow in either. direction

3.55
single acting jack
jack in whidh displacement in one direction is by fluid action and in €lie‘other by influence of gravity

3.56
sling
metal framework carrying the car, counterweight or balancing weight, connected to the means of
suspension

Note 1 to enflry: This sling can be integral with the car enclosure.

3.57
special too]l
tool unique|to the equipment required in erder to keep the equipment in a safe operating conditign or
for rescue gperations

3.58
stopping a¢curacy
vertical disfance between carSill and landing sill at the moment when a car is stopped by the coptrol
system at itfs destination fleor’and the doors reach their fully open position

3.59
traction lifg
lift whose lifting.ropes are driven by friction in the grooves of the driving sheave of the machine

3.60
travelling cable
flexible electric cable containing multiple cores between the car and a fixed point

3.61

type examination certificate

document issued by an approved body carrying out a type-examination in which it certifies that the
product example under consideration complies with the provisions applicable to it

Note 1 to entry: For the process of type examination and definition of approved body, see ISO 8100-2.

3.62

unintended car movement

non-commanded movement of the car with doors open within the door zone away from the landing,
excluding movements resulting from loading/unloading operation
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3.63

unlocking zone

zone, extending above and below the landing level, in which the car floor has to be to enable the
corresponding landing door to be unlocked

3.64

user

person making use of the services of a lift installation which includes passengers, persons waiting at
the landings and authorized persons

3.65

well
spaclf in which the car, the counterweight or the balancing weight travels. This space is usuajly bounded
by the bottom of the pit, the walls and the ceiling of the well

4 List of significant hazards

This|clause contains all the significant hazards, hazardous situations and-events, as far as they are dealt
with in this document, identified by risk assessment as significant for thistype of machinery and which
reqyire action to eliminate or reduce the risk (see Table 1).

Table 1 — List of significanthazards

Ng. Hazards Relevant subclauges
as listed in ISO 12100:2010, Annex B
1| |Mechanical hazards due to
Acceleration, deceleration (kinetic energy) 5.2.5;5.3.6,5.5.3; 5.6.2; 5.6.3; 5.6.6;
Approach of a moving element to a fixed-part 5.2.5;5.2.6;5.5.8
Falling objects 5.2.5;5.2.6
Gravity (stored energy) 5.2.5
Height from the ground 5.3;5.4.7;5.5; 5.6
High pressure 5.4.2;5.9.3; See also 1.3
Moving elements 5.2;5.3;5.4;5.5;5.6; 5.7; 5.8
Rotating elements 5.5.7;5.6.2;59.1
Rough, slippepy sutface 5.2.1;5.2.2;5.4.7
Sharp edge$ Not addressed. See 5.1.1
Stability See 0.4.3
Strength See 0.4.3
€rushing hazard 5.2.5;5.3
Shearing hazard 5.3
Entanglement hazard 5.5.7,5.6.2;59.1
Drawing-in or trapping hazard 5.2.1;5.3.1;5.3.8; 5.4.11; 5.5.3; 5.5.7;
5.6.2;5.9.1;5.10.5; 5.12.1
Impact hazard 5.8
— Slip, trip and fall of persons (related to machinery) 5.2.1;5.2.2; 5.3.11; 5.4.7; 5.3; 5.5; 5.6
— Uncontrolled amplitude of movements 5.2.1;5.2.5;5.5.6; 5.8
— From insufficient mechanical strength of parts See 0.4.3
— From inadequate design of pulleys, drums 5.5.3
— Falling of person from person carrier 5.3;5.4.3;5.4.6;5.4.7
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Table 1 (continued)

No. Hazards Relevant subclauses
as listed in IS0 12100:2010, Annex B

2 |Electrical hazards
Arc 5.11.2
Live parts 5.2.6;5.11.2;5.12.1
Overload 5.10.4
Parts which have become live under faulty conditions 5.10.1; 5.10.2; 5.10.3; 5.11.2
Short-circuit 5103:5104 5111:5112
Thefmal radiation 5.10.1 ,\O,)

3 |Thermal hazards qg i
Flanpe 5.3.6 f\ i
Objdcts or materials with a high or low temperature 5.10.1 N
Radjation from heat sources 5.10.1 '\‘

4 |Hazprds generated by noise Not relevant &@_)

5 |Hazprds generated by vibration Not relevar@ﬂ@é’e 1.3)

6 |Hazprds generated by radiation 2 o
Low]frequency electromagnetic radiation 5.1;2&. )‘3
Radjo frequency electromagnetic radiation %!Kl.l.:%

7 |Hazpards generated by materials and substances 9\
Comppustible K 544
Dus & 521
Explosive \’\Q‘ Not addressed (See 1.2)
Fibrp \9 0.4.3
Flanhmable o 59.3
Fluifl N 0.4.22; 5.2.1

8 |Hazprds generated by neglecting fg(;mmic principles in
madhinery design as, e.g. hazar, m
Accdss QV 5.2.1;5.2.2; 5.2.4; 5.2.5; 5.2.6; 5.6.2;
Desiggn or location of in tors and visual displays units 5.2.6;5.39;5.12.1.1;5.12.4
De51|gn location or @ﬂﬁcatlon of control devices 5.4.8;5.10.5; 5.10.8; 5.10.10; 5.12.1.1}

5.12.1.5
Effoft Q\?“ 5.2.1;5.2.3;5.2.5; 5.2.6; 5.3.8; 5.3.12%
QDA 5.3.14;5.4.7,5.9.2
Locznig@r‘g 5.2.1; 5.2.2; 5.2.6; 5.3.10; 5.4.10; 5.10.1;
(%) 5.10.5; 5.10.7; 5.10.8
Repetitive activity 5121
Visibility 5.2.5;59.1;5.12.1
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No. Hazards Relevant subclauses

as listed in ISO 12100:2010, Annex B

Hazards associated with the environment in which the

machine is used

Dust and fog 5.2.1

Electromagnetic disturbance 5.10.1

Moisture 5.2.1,5.2.6

Temperature 5.2.1;5.2.6; 5.3.12; 59.3; 5.104

Water 5.2.1;5.2.6

Wind 5.7.2.3.1a) 2)

Failure of the power supply 5.2.1;5.2.3; 5.2.4; 5.2.5; 5.2.¢; 5.3.12;
5.4.3;5.4.6; 5.6.2;5.9.2; 5.9.3; 5.12.1;
5.12.3

Failure of the control circuit 5.6.7

Unexpected start-up, unexpected overrun/overspeed (or any |5.2.1; 5.2.6; 5.4.7; 5.6.2; 5.6.5; 5.6.6;

similar malfunction) from restoration of energy supply after |5.6.7)35<8; 5.10.5; 5.12.2
an interruption

5
5.1

5.1.
mea

by t
5.1.]
legil]
mate
lift i
5.2
5.2

5.2.

Safety requirements and/or protective measures
General

| Passenger and goods passenger lifts shalleomply with the safety requirements and/d
sures of the following clauses. In addition, the passenger and goods passenger lifts shall

accc;r‘ding to the principles of ISO 12100 for‘hazards relevant but not significant that are no

is document (e.g. sharp edges).

. All labels, notices, markings and operating instructions shall be permanently affixe]
le and readily understandable (if necessary aided by signs or symbols). They shall bg
rial, placed in a visible position, and written in the accepted language(s) of the countr
installed.

Well, machinfery spaces and pulley rooms

.1 Generalprovisions

1.1 . ‘Arrangement of lift equipment

I protective
be designed
t dealt with

d, indelible,
¢ of durable
y where the

5.2.]

1.1 All hitt equipment shall be located 1n the well or in machinery spaces or pulley rooms.

5.2.1.1.2 If parts of different lifts are present in one machine and/or pulley room each
identified with a number, letter or colour consistently used for all parts (machine, controller, overspeed

gove

rnor, switches, etc.).

© IS0 2019 - All rights reserved
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5.2.1.2 Exclusive use of the well, machine and pulley rooms

5.2.1.2.1 The well, machine and pulley rooms shall not be used for purposes other than lifts. They shall

not contain

ducts, cables or devices other than for the lift.

The lift well, machine and pulley rooms may, however, contain:

a)

equipment for air-conditioning or heating of these spaces, excluding steam heating and high-

pressure water heating. However, any control and adjustment devices of the heating apparatus
shall be located outside the well.

b)

When spripkler systems are used, activation of the sprinkler shall only be possible, when the

is stationa

switched offf by the fire or smoke detection system.

NOTE S

5.2.1.2.2

5.2.1.2.3

a)

b) beingw
are mig

inside t]

5.2.1.3 Vi

The well, m
than those |

Ventilation

from dust, harmful fumes and humidity:

NOTE S

5.2.1.4 Li

5.2.14.1
intensity of
in the well:

fire detlectors or extinguishers, with a high operating temperature (e.g. above 80° CJ, approp
for the glectrical equipment and suitably protected against accidental impact.

at a landing and the electrical supply of the lift and lighting circuits are_.automati

ch smoke, fire detection and sprinkler systems are the responsibility of the-building managem
Machine rooms may contain machines for other kinds of lifts, e.ggoods only lifts.

n the case of partially enclosed lift wells according to 5.2.5.2:3;) the well is regarded as the
he enclosure where enclosures are present;

ithin a horizontal distance of 1,50 m from movable‘components of the lift, where enclos
sing.

entilation of the well, machinery spaces and pulley rooms

achinery spaces and pulley rooms shall not be used to provide ventilation of rooms d
pelonging to the lift.

shall be such that the motors.ahd equipment, as well as electric cables, etc., are prote
be E.3 for further guidanee.
ghting

[he well shall be provided with permanently installed electric lighting, giving the follo}
illumination, even when all doors are closed, at any position of the car throughout its t

Fiate

p lift
cally

ent.

prea:

ures

ther

cted

ving
ravel

atleast

a)

504dux 1 0 m above the car roof within its vertical prnjnrfinn;

b)

the working areas;

c)

components.

atleast 50 lux, 1,0 m above the pit floor everywhere a person can stand, work and/or move between

at least 20 lux outside of the locations defined in a) and b), excluding shadows created by car or

To achieve this, sufficient number of lamps shall be fixed throughout the well and, where necessary,
additional lamp(s) may be fixed on the car roof as a part of the well’s lighting system.

Lighting elements shall be protected against mechanical damage.

12
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The supply for this lighting shall be in conformity with 5.10.7.1.

NOTE For specific tasks additional temporary lighting can be necessary, e.g. by hand lamp.

The light meter should be oriented towards the strongest light source when taking lux level readings.

5.2.1.4.2 Machinery spaces and pulley rooms shall be provided with permanently installed electric
lighting with an intensity of at least 200 lux at floor level everywhere a person needs to work, and 50 lux
at floor level to move between working areas. The supply for this lighting shall be in conformity with

NOTE This lighting can be part ol the lighting of the well.

5.2.1.5 Electric equipment in the pit and in machinery spaces and pulley rooms

5.2.1.5.1 There shall be in the pit:

a) ptopping device(s) visible and accessible on opening the door(s) to the pit, and from thq pit floor, in
conformity with the requirements of 5.12.1.11. The stopping device(s)/shall be located 3s follows:

1) For pits with depth less than or equal to 1,60 m, the stop switch shall be:

— withinavertical distance of minimum 0,40 m aboyé€ the lowestlanding floor andjp maximum
of 2,0 m from the pit floor;
— within a horizontal distance of maximum 0,725 m from the door frame inner edge.

D) For pits with depth greater than 1,60 m, two6-stop switches shall be provided:

— the upper switch within a verticahdistance of minimum 1,0 m above the lowest landing
floor and within a horizontal distance of maximum 0,75 m from the door frame|inner edge;

— the lower one within a maximum vertical distance of 1,20 m above pit floor oplerable from
arefuge space.

B) In the case of a pit aeccess door, other than landing doors, a single stop switdh, within a
horizontal distance of maximum 0,75 m from the access door frame inner edge, 4t 1,20 m in
height from the pit floor.

Where there arétwo landing doors at the same level giving access to the pit, then pne shall be
determinedad the pit access door, having the access equipment;
NOTE The stop switch can be combined with the inspection station required in b).

b) h permanéntly installed inspection control station according to 5.12.1.5, operable withjn 0,30 m of

h refuge space;

) 2;
d) means to switch the well lighting (see 5.2.1.4.1), positioned within a maximum horizontal distance

of 0,75 m from the pit access door frame inner edge and at a minimum height of 1,0 m above the
access floor level.

5.2.1.5.2 There shall be in machinery spaces and pulley rooms:

a) a switch accessible only to authorized persons and placed close to each access point, at an
appropriate height, controlling the lighting of the areas and spaces;
b) atleast one socket outlet (see 5.10.7.2) provided at an appropriate place for each working area;

© IS0 2019 - All rights reserved
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of access.

5.2.1.6 Emergency release

a stopping device, in conformity with 5.12.1.11, installed in the pulley room, close to each point

If no means to escape are provided for person(s) trapped in the well, alarm initiation devices to the
alarm system according to EN 81-28 shall be installed at places where the risk of trapping exists (see
5.2.1.5.1,5.2.6.4 and 5.4.7), operable from the refuge space(s).

If there is a risk of trapping in areas outside of the well, such risks should be discussed with the building

owner [see

5.2.1.7 H

One or morj
provided in|
to permit th

5.2.1.8 St

5.2.1.8.1

building reg
by the guid
action of the
the car; etc.

5.2.1.8.2
being evenl
angles to th

a) permar

b) elastic

5.2.1.8.3

They and tH
any point, f

5.2.1.8.4

rails, the foj
guide(s) an
sheave due
gear and an

0.4.2 €)].

Lndling of equipment

the machinery spaces and where necessary, at the top of the well, conveniently positi
e hoisting of heavy equipment (see 0.4.2 and 0.4.15).

rength of walls, floors and ceilings

[he structure of the well, machinery spaces and pulley roonis shall conform to natj
ulations and shall be able to support at least the loads whi¢h)can be applied by the mac}
e rails at the moment of safety gear operation, in the casef eccentric load in the car; by
 buffers; by those which can be applied by the anti-rebeund device; by loading and unloa
See also Annex E, E. 1.

[he walls of the well shall have a mechanicalistrength such that when a force of 1 0(
y distributed over an area of 0,30 m x 0,307 in round or square section, is applied at
e wall at any point on either face, they shall resist without:

ent deformation greater than 1 mu;

leformation greater than 15 mm:

Glass panels, plane or formed, shall be made of laminated glass.

eir fixings shall withstand 1 000 N horizontal static force on an area of 0,30 m x 0,30
‘om both inside and-outside the well, without permanent deformation.

[he floor of'the pit shall be able to support beneath each guide rail, except hanging

1 /or any~ddditional reaction, N, occurring during emergency stopping (e.g. load on tra
Lo cebound when machine on rails), plus the reaction at the moment of operation of the s
y push through force exerted by the guide rails clips (see 5.7.2.3.5).

uide
ce due tothe mass of the guide rails plus any load due to components fixed or linked ti the

e suspension point(s) with the indication of the safe working load, as appropriate, shall be

bned

onal
nine;
7 the
ding

ON,
right

m at

rtion

hfety

5.2.1.8.5 The floor of the pit shall be able to support beneath the car buffer supports, four times the
static load imposed by the mass of the fully loaded car, evenly distributed between the total number of
car buffers [see Formula (1)]:

F=4.g

where

14

n '<P+Q)

M
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is the total vertical force in newtons;
is the standard acceleration of free fall, [9,81 (m/s2)];

is the mass of the empty car and components supported by the car, i.e. part of the travelling
cable, compensating ropes/chains (if any), etc. in kilograms;

is the rated load (mass) in kilograms.

5.2.1.8.6 The floor of the pit shall be able to support beneath the counterweight buffer supports, four

timﬁt@@m&%mﬂwﬂmﬂﬂ@ﬂﬂmen the total
numper of counterweight buffers [see Formula (2)]:

L:':4.gn.(p+q.Q) (2)
whefe

f* is the total vertical force in newtons;

g, is the standard acceleration of free fall, [9,81 (m/s?)];

P is the mass of the empty car and components supportédby the car, i.e. part of the tgavelling

cable, compensating ropes/chains (if any), etc. in kilograms;
) is the rated load (mass) in kilograms;
7 is the balance factor indicating the amount of counterbalance of the rated load by the coun-

terweight.

5.2.1.8.7 For hydraulic lifts, the floor of thepit shall be able to support beneath each jack the loads and

forc¢s (in newtons) imposed to it.

5.2.1.8.8 For hydraulic lifts, the\total vertical force imposed on the fixed stops during opefation of the

paw] device can be evaluated approximately according to the following formulae:

a) Pawl devices provided\with energy accumulation type buffers [see Formula (3)]:

b) Pawl devices provided with energy dissipation type buffers [see Formula (4)]:

3-gn-(P+Q)

— (3)

n

L 2:9,(P+Q) @)
T
where
F  is the total vertical force in newtons on fixed stops imposed during operation of pawl device;
g, I1sthe standard acceleration of free fall, [9,81 (m/s?)];
n is the number of pawl devices;
P isthe mass of the empty car and components supported by the car, i.e. part of the travelling
cables, compensating ropes/chains (if any), etc. in kilograms;
Q istherated load (mass) in kilograms.
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5.2.1.9 Surfaces of walls, floors and ceilings

Surfaces of walls, floors and ceilings of wells, machine and pulley rooms shall be in durable material not
favouring the creation of dust, e.g. concrete, brick or blockwork.

The surface of the floor where a person needs to work or to move between working areas shall be of
non-slip material.

NOTE1 For guidance, see ISO 14122-2:2016, 4.2.4.6.

The floor of working areas shall be approximately level, except for any buffer and guide rail bases and
water drainage devices

After the Ruilding-in of guide rail fixings, buffers, any grids, etc., the pit shall be impertioys to
infiltration jof water.

For hydraulic lifts, the space in which the power unit is situated and the pit shall be designed in puch
a way that [it is impervious, so that all the fluid contained in the machinery placed\in these areps is
retained if it leaks out or escapes.

NOTE 2  Nptional regulations can require the protection of hydraulic pipe routed through the building.
5.2.2 Acdess to well and to machinery spaces and pulley rooms

5.2.2.1 The well, machinery spaces and pulley rooms and thé.associated working areas shall be
accessible. Provisions shall be made to allow access to spacésJother than the car interior only to
authorized persons. See also Annex D, Figure D.1.

5.2.2.2 The access way adjacent to any door/trap giviggaccess to the well or to machinery spaceq and
pulley roonis shall be lit by a permanently installed electric lighting with an intensity of at least 50 lyix.

NOTE Nptional regulations can require lightinglevel greater than 50 lux.

5.2.2.3 Ifhccess to the lift for maintenance and rescue purposes is via private premises, then permanent
access of authorized persons to the premises and relevant instructions shall be provided.

The manufacturer/installer should make the building designer/architect/owner aware of the agreement
regarding access, fire, entrapment and also problems of security associated with lifts serving dirgctly
into privatg premises (see 0.4.2))

NOTE Afcess via private premises can be subject to national regulations.

5.2.2.4 Ameans to-enter the pit shall be provided consisting of;

a) an accepss door where the pit depth exceeds 2,50 m;

b) either amaccess door or a ladder inside the well, easily accessible from the landing door, where the
pit depth is not exceeding 2,50 m.

Any pit access door shall comply with the requirements of 5.2.3.
Ladders shall comply with Annex F.

Where there is a risk of the ladder in its deployed position colliding with moving elements of the lift, the
ladder shall be provided with an electric safety device(s) in accordance with 5.11.2 to prevent the lift
from operating if the ladder is not in its stored position.

If the ladder is stored on the pit floor, all pit refuge spaces shall be maintained when the ladder is in its
stored position.
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5.2.2.5 A safe access for persons to machinery spaces and pulley rooms shall be provided. For
preference, this should be effected entirely by way of stairs. If it is not possible to install stairs, ladders
satisfying the following requirements shall be used:

a) the access to the machinery spaces and pulley rooms shall not be situated more than 4 m above the
level accessible by stairs. For access over 3 m in height by ladder, fall protection shall be provided;

b) ladders shall be fastened to the access permanently or at least by rope or chain in such a way that
they cannot be removed;

c) ladders exceeding 1,50 m in height shall, when in position for access, form an angle between 65°

d 700 o el o 1 H | d o1l elo l: L1 & 13 rs
ITU 779 LU LT 1IUT TZUIItAdl d11U S1IdIT TITUL UT 1T1IdUIT tU Dll}l Ul turiruverl,

d) the clear width of the ladder shall be at least 0,35 m, the depth of the steps shallnot be less than
P5 mm and in the case of vertical ladders the distance between the steps and the wall behind the
adder shall not be less than 0,15 m. The steps shall be designed for a load not less than |l 500 N;

e) pdjacent to the top end of the ladder there shall be at least one hand hold within easy refach;

f) pround aladder, within a horizontal distance of 1,50 m, the risk of falling by more than the height of
the ladder shall be prevented.

NOTE National building regulations can require access only by stairs:
5.2.3 Access and emergency doors — Access trap doors “— Inspection doors

5.2.3.1 When the distance between consecutive landing door sills exceeds 11 m, one of the following
conditions shall be fulfilled. There shall be:

a) |ntermediate emergency doors; or
b) hdjacent cars each fitted with an emergency door, provision for which is made in 5.4.6.4.

NOTE "Consecutive" is understoodsas.meaning two adjacent floors, with landing doors, regardless of open
throyigh or open adjacent configurations:

5.2.3.2 Access and emergency doors, access trap doors and inspection doors shall have the following
dime¢nsions:

a) pccess doors to machine rooms and access doors to the well shall have a minimum height of 2,0 m
and a minimum~width of 0,60 m;

b) hccess doofisto pulley rooms shall have a minimum height of 1,40 m and a minimum width of 0,60 m;

c) pccessstrap doors for persons to machine and pulley rooms shall give a clear passage of at least
0,88, m x 0,80 m, and shall be counterbalanced;

Q) & . . ’ . . 56

e) inspection doors shall have a maximum height of 0,50 m and a maximum width of 0,50 m and shall
have sufficient dimensions to carry out the required work through the door.

5.2.3.3 Access and emergency doors and inspection doors shall:
a) notopen towards the inside of the well or machine or pulley room;
b) be provided with a key-operated lock, capable of being reclosed and relocked without a key;

c) beopenable from inside the well, machine or pulley room without a key, even when locked;
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d)

be provided with an electric safety device in conformity with 5.11.2, checking the closed position;

An electric safety device is not required in the case of access door(s) to machine and pulley rooms
and in the case of access door(s) to the pit (5.2.2.4), if the pit door(s) does not give access to a
hazardous zone. This is regarded to be the case if the free vertical distance between the lowest
parts of car, counterweight or balancing weight including guide shoes, apron, etc. during normal
operation and the bottom of the pit is at least 2 m.

The presence of travelling cables, compensating ropes/chains and their equipment, tensioning

pulleys for the overspeed governor and similar installations is not regarded as being hazardous;

e)] be imperforate satistythesame requirementstormechanicalstrengthasthetandinadeoors; and
comply|with the regulations relevant to the fire protection for the building concerned;
f) have anechanical strength such that when a force of 1 000 N, being evenly distributed over anjarea
of O,BOTrln x 0,30 m in round or square section, is applied at right angles at any point from outside
the well, it shall resist without elastic deformation greater than 15 mm.
5.2.3.4 Agcess trap doors, when they are closed, shall be able to support 27000 N on an ar¢a of
0,20 m x 0,20 m at any position.
Trap doors phall not open downwards. Hinges, if any, shall be of a type which cannot be unhooked.
Trap doors pised only for access of material may be locked from the inside only.
When a trap door is in the open position, precautions shall be taken to prevent the fall of persons
(e.g. a guarfdrail) and prevent the trapdoor from closing such,as to cause a crushing hazard (e.g. by
counterbalgnce).
NOTE Nptional regulations can require a specific height(for such protection from falls.
5.2.4 Notices
5.2.4.1 Apotice bearing the following minimium inscription:
“Lift Machinery — Danger
Accessforbidden to unauthorized persons”
shall be fix¢d to the outside of-deors or trap-doors (excluding landing doors and doors of emergency
and test panels) giving accegs to'machine and pulley rooms.
In the case pf trap-doors,/a‘permanently visible notice shall indicate to those using the trap-door:
“Danger of falling — Reclose the trap-door”
5.2.4.2 O11tside of the well, near the access doors and emergency doors, if any, there shall be a nptice
stating:

"Lift well — Danger
Access forbidden to unauthorized persons”

5.2.5 Well
5.2.5.1 General provisions
5.2.5.1.1 The well may contain one or more lift cars.

5.2.5.1.2 The counterweight or the balancing weight of a lift shall be in the same well as the car.
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5.2.5.1.3 For hydraulic lifts jacks shall be in the same well as the car. They may extend into the ground
or other spaces.

5.2.5.2 Well enclosure

5.2.5.2.1 General

A lift shall be separated from the surroundings by:

a) walls, floor and ceiling; or

b)
5.2.

5.2.
The

5.2.!

cufficient space.

5.2.2 Totally enclosed well

5.2.2.1 The well shall be totally enclosed by imperforate walls, floor and,ceiling.

pnly permissible openings are:

bpenings for landing doors;

bpenings for access and emergency doors to the well and inspection doors;
vent openings for escape of gases and smoke in the event'of fire;

ventilation openings;

hecessary openings for the functioning of the lift between the well and the machine or p{illey rooms.

b.2.2.2  Any horizontal projection from a'wall into the well or horizontal beam greater

width, including separator beams, shall be protected from a person standing there, unle

prev
Prot]
a)
b)

5.2.!

ented by a car top balustrade in accordance with 5.4.7.4.
ection shall be such as:
the projection, where greater than 0,15 m, shall be chamfered to at least 45° to the hori

h deflector forming an inclined surface of minimum 45° to the horizontal, capable of
force of 300 N applied-at right angles to the deflector at any point, distributed evenly oV
pf 5 cm? in round-er square section, such that it shall resist:

— withoutpermanent deformation;

— without elastic deformation greater than 15 mm.

b.2.3" Partially enclosed well

than 0,15 m
5S access is

vontal; or

resisting a
er a surface

Where the well is required to be partially enclosed, e.g. observation lifts in connection with galleries or
atriums, tower buildings, etc., the following apply:

a) the height of the enclosure at places normally accessible to persons shall be sufficient to prevent
such persons from:

1) being endangered by moving parts of the lift; and

2) interfering with the safe operation of the lift by reaching lift equipment within the

directly or with hand-held objects;

b) the heightis assumed to be sufficient if it is in conformity with Figures 1 and 2. i.e.:

1) minimum 3,50 m at a landing door side;

© IS0 2019 - All rights reserved
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2) minimum 2,50 m at other sides and with a minimum horizontal distance of 0,50 m to moving
parts of the lift.

If the distance to moving parts exceeds 0,50 m, the value of 2,50 m can be reduced progressively to a
minimum height of 1,10 m in a distance of 2,0 m;

c) the enclosure shall be imperforate;

d) the enclosure shall be located within 0,15 m maximum of the edges of floors, stairs or platforms
(see Figure 1) or be protected in accordance with 5.2.5.2.2.2;

e) provisions shall be taken to prevent the interference with the operation of the lift by other
equipnient [see 5.2.1.2.3 b) and 7.2.2 c)];

f) special|precautions shall be taken for lifts exposed to weather (see 0.4.5), e.g. wall climbing|lifts
installgd against the exterior walls of a building.

Dimensions in millimetres

=
# g
<150
=
2 1
# l-m
D
o
(=)
L
) m
m Al
1% l— 7 /|
Key
1 car

D  distance to moving parts of the lift (see Figure 2)
H, height of the enclosure

Figure 1 — Partially enclosed well
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Dimensions in millimetres
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height of the enclosure
listance to moving parts of the lift

Figure 2 — Partially enclosed well — Distances

b.3  Construction of the walls of the well and landing doors facing a car entrance

b.3.1 The horizontal distance between the inner surface of the well and the sill, door {
r closing edge of car sliding.deors shall not exceed 0,15 m, over the full height of th
re 3).

distance given above:

may be extendedto:0,20 m over a height not exceeding 0,50 m. There shall not be more
such recesses inbetween two consecutive landing doors;

may be extended to 0,20 m throughout the travel on goods passenger lifts in which
Hoors arewertically sliding;

s not'limited if the car is provided with a mechanically locked door in accordance ¥
which can only be opened in the unlocking zone of a landing door.

rame of the

e well (See

than one of

the landing

vith 5.3.9.2,

The operation of the lift shall automatically depend on the locking of the corresponding car door except
in the cases covered in 5.12.1.4 and 5.12.1.8. This locking shall be proved by an electric safety device in
conformity with 5.11.2.
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<120

any point, being:evenly distributed over an area of 5 cm? in round or square section, it shall re

Figure 3 — Clearances betweéern car and wall facing the car entrance

Below each landing door sill; the wall of the well shall comply with the following requirem

form a vertical surfaee Which is directly connected to the landing door sill, whose heig
half the unlocking@ere plus 50 mm and whose width is at least the clear opening of th

and shall-be capable of withstanding a force of 300 N applied at a right angle to the wz

ents:

ht is
b car

rface shall be-continuous and be composed of smooth and hard elements, such as npetal

1] at
bist:

R [ 4
=150
<150 \
e
=150
/ =
[¥a)
Vi
=3]
7
<200
Key
1 lift well wall
2 landingdoor leading panel
car doot leading panel
5.2.5.3.2
a) itshall
at least]
access plus 25 mm on both sides;
b) this su
sheets,
1) witheut-permanent deformation;
2) without elastic deformation greater than 15 mm;
c)

any projections shall not exceed 5 mm. Projections exceeding 2 mm shall be chamfered at least 75°
to the horizontal. Furthermore, it shall be either:

1) connected to the lintel of the next door; or

2) extended downwards using a hard smooth chamfer whose angle to the horizontal plane shall be
at least 60°. The projection to this chamfer on the horizontal plane shall not be less than 20 mm.

5.2.5.4 Protection of any spaces located below the well

If accessible spaces do exist below the well, the base of the pit shall be designed for an imposed load of
atleast 5000 N/mZ, and the counterweight or the balancing weight shall be equipped with safety gear.

22
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5.2.5.5 Protection in the well

5.2.5.5.1 The travelling area of the counterweight or the balancing weight shall be guarded by means
of a screen, which comply with the following:

a) ifthis screen is perforate, ISO 13857:2008, 4.2.4.1 shall be respected;

b) this screen shall extend from the lowest point of the counterweight resting on its fully compressed
buffer(s) or balancing weight in its lowest position to a minimum height of 2,0 m from the pit floor;

c) inno case shall it be more than 0,30 m from the pit floor to the lowest part of the screen. For buffers
ravelling with the counterweight, see 5.8.1.1;

d) the width shall be at least equal to that of the counterweight or balancing weight;

e) |f the gap between the counterweight/balancing weight guide rails and_the* well wall exceeds
0,30 m then this area shall also be guarded in accordance with b) and c);

f) the screen may have slot(s) with the minimum width necessary te permit free|passage of
rompensation means or for the purpose of visual inspection;

g) thescreen shall have sufficient rigidity to ensure that when a force of 300 N being evenly|distributed
pver an area of 5 cm? in round or square section is applied atright angles at any point of the screen,
t shall not deflect to cause the counterweight or balancing.weight to collide with it;

h) fhecaranditsassociated components shall be at a distance of atleast 50 mm from the coynterweight
br balancing weight (if there is one) and its associated components.

5.2.5.5.2 Where the well contains several lifts there shall be a partition between the moving parts of
diffejrent lifts.

If ths partition is perforate, ISO 13857:2008;4.2.4.1 shall be respected.

The partition shall have sufficient rigidity to ensure that when a force of 300 N being evenly|distributed
overlan area of 5 cm? in round or squdre section, is applied at right angles at any point of the partition,
it shpll not deflect to cause the maving parts to collide with it.

5.2.5.5.2.1 This partition shall extend from within 0,30 m from the pit floor to a height of 2[{50 m above
the floor of the lowest landing.

The width shall besufficient as to prevent access from one pit to another.

Whdre the conditions of not giving access to a hazardous zone according to 5.2.3.3 d) are mdt, then such
a partition screen shall not be provided below the lowest point of travel of the car.

5.2.5.5.2:2 The partitio

n shall extend through the full height of the well if the horizonfal distance
s de-and-a-mevnsp ounterweight-orbalareing weight) of

w Cl '.‘O i " v wye T, waw = O oara

an adjacent lift is less than 0,50 m.

This partition shall be at least the width of the moving part and extend a further 0,10 m on each side
throughout the height of the well.
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5.2.5.6 Guided travel of car, counterweight and balancing weight

5.2.5.6.1 Extreme position of car, counterweight and balancing weight

5.2.5.6.1.1 The extreme positions of car, counterweight and balancing weight according to Table 2 shall
be considered for requirements on guided travel according to 5.2.5.6, and refuge spaces and clearances
according to 5.2.5.7 and 5.2.5.8.

Table 2 — Extreme positions of car, counterweight and balancing weight

Pofition Traction drives Positive drives Hydraulic drives
: Ram in its ultimate o-
. o Counterweight on fully Car on fully compressed sition achieved through
Highest ppsition of car compressed buffer buff h ¢ K
+0.035/2 2 upper buffer the means of ram strgke
’ limitatorf +0,035v, 2
. Car on fully compressed | Car on fully compressed | Car onfully compresged
Lowest ppsition of car buffer lower buffer buffer
cougégf'l\?vseti p}?:}g:gr(:(f:in Car on fully compressed | Car on fully compressed +-Car on fully compresged
w§ight 8 buffer +0,035v2 lower buffer buffer +0,035v42
Ram in its ultimate go-
Lowest posifion of counter-| Counterweight on fully Car on fully compressed sition achieved through
weight/balancing weight compressed buffer upper buffer the means of ram strgke
limitation +0,035v, |2
a  0,035v2 |represents half the gravity stopping distance correésponding to 115 % of the rated speed:
1 (1,15-v)?
—.————1=0,033 7-v?, rounded to 0,035v2.
2 2.9,
5.2.5.6.1.2| When for traction lifts the slowdewn of the machine is monitored, in accordance [with
5.12.1.3, th¢ value of 0,035v2, in Table 2 may béréduced taking into account the speed at which the car or
counterweight comes into contact with the buffer (see 5.8.2.2.2).
5.2.5.6.1.3 | For traction lifts which( are fitted with compensating ropes having a tensioning ptilley
equipped wjith an anti-rebound device (braking or lock-down device), the value of 0,035vZ in Table 2|may
be replaced| by a figure related to_the possible travel of that pulley (depending on the roping used)|plus
1/500 of the travel of the car,.with a minimum of 0,20 m to take account of the elasticity of the ropesd.
5.2.5.6.1.4| In the caséof direct acting hydraulic lifts, the value of 0,035v2 mentioned in Table 2 pneed
not be taken into aceouft.
5.2.5.6.2 [Inthe case of traction lifts

When the car or counterweight 1s at 1ts highest position according to 5.2.5.6.1, its guide rail lengths
shall be such as would accommodate a further guided travel of at least 0,10 m.

5.2.5.6.3

In the case of positive drive lifts

5.2.5.6.3.1 The guided travel of the car upwards from the top floor until it strikes the upper buffers
shall be at least 0,50 m. The car shall be guided to the limit of its buffer stroke.

5.2.5.6.3.2 When the balancing weight, if there is one, is at its highest position according to 5.2.5.6.1,

its guide rai

24

1 lengths shall be such as would accommodate a further guided travel of at least 0,30 m.
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5.2.5.6.4 In the case of hydraulic lifts

5.2.5.6.4.1 When the car is at its highest position according to 5.2.5.6.1, its guide rail lengths shall be
such as would accommodate a further guided travel of at least 0,10 m.

5.2.5.6.4.2 When the balancing weight, if there is one, is at its highest position according to 5.2.5.6.1,
its guide rail lengths shall be such as would accommodate a further guided travel of at least 0,10 m.

5.2.5.6.4.3 With the balancing weight, if there is one, at its lowest position according to 5.2.5.6.1, its
guided length shall be such as would accommodate a further guided travel of at least 0,10 m.

5.2.5.7 Refuge spaces on car roof and clearances in headroom

5.2.5.7.1 When the car is at its highest position according to 5.2.5.6.1, at leastcene clear afea where a
refuge space can be accommodated shall be provided on the car roof, selected from Table 3.

For type 2 refuge spaces, a reduction is allowed on one side at the lower-edge where the rgfuge space
touches the car roof. A reduction of 0,10 m wide by 0,30 m high may be ineltuded in order to accommodate
parts fixed on the car roof (see Figure 4).

If mgre than one person is necessary on the car roof for carrying.aut inspection and maintepance work,
an aflditional refuge space shall be provided for each additional‘person.

In the case of more than one refuge space, they shall beJof the same type and not interffering with
eacl other.

Dimensions in millimetres
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\
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Figure 4 — Maximum dimensions of a reduction in the refuge space
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A sign on the car roof readable from the landings giving access to the car roof shall clearly indicate
the allowed number of persons and the type of posture (Table 3) considered for the refuge space(s)
accommodation.

Where a counterweight is used a sign shall be placed on or near the counterweight screen (see 5.2.5.5.1)
stating the maximum allowed clearances between the counterweight and the counterweight buffer
when the car is at its upmost landing level in order to maintain the car headroom dimensions.

Table 3 — Dimensions of refuge spaces in headroom

Horizontal dimensions Height
Type Posture Pictogram of the refuge space of the refuge space
m m
1 Upright 0,40 x 0,50 2,00
2m
f——]
1
\
d
2 Crouching —ﬁr 0,50 % 0,70 1,00
b
NOTE The ofyerhead ohsStacle warning sign ISO 7010:2011, W020 is incorporated in these safety signs.
5.2.5.7.2 When'the car is at its highest position according to 5.2.5.6.1, the clear distance betyeen
the lowest pafrks of the ceiling of the well (including beams and parts situated under the ceiling)|(see

Figure 5) and:

a) the highest pieces of equipment fixed on the roof, except for those covered in b) and c) below, shall
be atleast 0,50 m in any vertical or inclined direction within the projection of the car;

b) the highest part of the guide shoes or rollers, of the rope terminations and of the header or parts of
vertically sliding doors, if any, shall be at least 0,10 m in any vertical direction within a horizontal
distance of 0,40 m within the projection of the car;

c) the highest part of the balustrade shall be at least:

1) 0,30 m within a horizontal distance of 0,40 m within the projection of the car and 0,10 m on the
outside of the balustrade;
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2) 0,50 min any inclined distance beyond 0,40 m within the projection of the car.

X

%
~

/

)

/

o7

Histance =0,50 m
Histance =0,50 m
Histance 20,50 m [5.2.5.7.2 c) 2)]
Histance 20,30 m [5.2.5.7.2 ¢) 1)]
Histance <0,40 m [5.2.5.7.2 c) 1)]
highest parts installed on the car roof

5.2.5.7.2 a)]

5.2.5.7.2 a)]

— — —

Car
refuge space(s)
height of refuge spaces'(Table 3)

Figure 5 — Minimum distances between parts fixed on car roof and lowest parts
ceiling of well

5.2.5.7:3_Y Any single continuous area on the car roof, or on equipment on the car roof, with
clear afea of 0,12 m? and the minimum dimension of the smallest side being greater tha
considered as a place where a person can stand. When the car is at its highest position according to
5.2.5.6.1, the vertical clearance above any such area and the lowest parts of the ceiling of the well
(including beams and parts situated under the ceiling), shall be the height of the relevant refuge space(s)
according to 5.2.5.7.1.

fixed to

a minimum

n 0,25 m, is

5.2.5.7.4 The free vertical distance between the lowest parts of the ceiling of the well and the highest
parts of an upward travelling ram-head assembly shall be at least 0,10 m.
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5.2.5.8 Refuge spaces and clearances in the pit

5.2.5.8.1 When the car is at its lowest position according to 5.2.5.6.1, at least one clear area where a
refuge space can be accommodated shall be provided on the pit floor, selected from Table 4.

If more than one person is necessary in the pit to carry out inspection and maintenance work, an
additional refuge space shall be provided for each additional person.

In the case of more than one refuge space, they shall be of the same type and not interfering with
each other.

A sign in th§ pit readable from the entrance(s] shall clearly indicate the allowed number of persong and
the type of posture (Table 4) considered for the refuge spaces(s) accommodation.
Table 4 — Dimensions of refuge spaces in the pit
Horizontal dimensions Height
Type Posture Pictogram of the refuge space of the refuge spade
m m
1 Upright 0,40 x 0,50 2,00
2m
===
®
1 {4
AN
A
ﬁ
|
2 Lrouching 0,50 x 0,70 1,00
1m
—=
NOTE The overhead obstacle warning sign ISO 7010:2011, W020 is incorporated in these safety signs.
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Type

Horizontal dimensions

of the refuge space

Posture Pictogram

m

Height
of the refuge space

m

Laying 0,70 x 1,00 0,5

0,5m

=\

NOT

. The overhead obstacle warning sign ISO 7010:2011, W020 is incorporated n‘these safety signs.

5.2.]
satis

a)

b)

d)

b.8.2  When the car is at the lowest position according to 5:2:5.6.1, the following conditions shall be

fied:

Lhe free vertical distance between the bottom of thelpit and the lowest parts of the ca
east 0,50 m. This distance may be reduced:

1) for any part of the apron or parts of the ¥ertically sliding car door(s) to a minimu
within a horizontal distance of 0,15 m to-the adjacent wall(s);

for car frame parts, safety gears,“guiide shoes, pawl devices, within a maximun
distance from the guide rails according to Figures 6 and 7;

Lhe free vertical distance between'the highest parts fixed in the pit, for instance a tensig
for compensation ropes being'in its highest position, jack supports, pipes and other fitti
owest parts of the car, except for items detailed in 5.2.5.8.2 a) 1) and 2), shall be at leas

the free vertical distance between the bottom of the pit or the top of equipment installd
the lowest parts_efthe downwards-travelling ram-head assembly of an inverted jacK
east 0,50 m.

 shall be at

m of 0,10 m

horizontal

ning device
hgs, and the
t 0,30 m;

d there and
shall be at

However, if it is impossible to gain involuntary access under the ram head assemply (e.g. by

providing screens in accordance with 5.2.5.5.1), this vertical distance may be reduced f
to 0,10 minimum;

rom 0,50 m

Llie-free vertical distance between the bottom of the pit and the lowest guiding yoke of

a telescopic

tirecar of adirect acu“g tiftshattbeatteast O,5U IT1.
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Key
Iy horizonfal distance around guide rail
Figure 6 — Horizontal distance around guide rail
Iy

0,50

0,30

0,10

0,15 0,30 0,50 Iy
Key
Iy minimum verticakdistance
Iy horizonfal distance Xy [m]
Figure 7 Minimum-vertical-distancesforearframe par ts; oafct_y gear; 5u;dc shoes-and

pawl devices

5.2.6 Machinery spaces and pulley rooms

5.2.6.1 General provisions

The spaces and the associated working areas for maintenance/inspection work and emergency
operation shall be suitably protected against environmental influences. See 0.3.3, 0.4.2 and 0.4.5.
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5.2.6.2 Notices and instructions

5.2.6.2.1 Notices shall be provided to permit easy identification of the main switch(es) and the light
switch(es).

5.2.6.2.2 If, after release of a main switch, some parts remain live (interconnection between lifts,
lighting, etc.) notice (s) shall indicate this.

5.2.6.2.3 In the machine room (5.2.6.3), the machinery cabinet (5.2.6.5.1) or at the emergency and
tests panel(s) (5.2.6.6), there shall be detailed instructions [see 7.2.2 g), h) and i)] to be followed in
the ¢vent of lift breakdown, particularly concerning the use of the device for rescue operations and the
emefgency unlocking key for landing doors.

5.2.6.3 Machinery in a machine room

5.2.6.3.1 Traction sheave in the well
The fraction sheave may be installed in the well, provided that:

a) he examinations and the tests and the maintenance operations_are able to be carried qut from the
machine room;

b) the openings between the machine room and the well are*as small as possible.
5.2.6.3.2 Dimensions

5.2.6.3.2.1 The dimensions of machine rooms@hall be sufficient to permit easy and safe [working on
equipment.

A clgar height of at least 2,10 m at working-areas shall be provided, and:
a) pclear horizontal area in front of the control panels and cabinets. This area is defined as follows:
1) depth, measured from-the external surface of the enclosures, at least 0,70 m;
D) width, the greater ofthe following values: 0,50 m or the full width of the cabinet or|panel;

b) pclear horizontal'area of at least 0,50 m x 0,60 m for maintenance and inspection of moving parts
ht points where-this is necessary and, if need be, manual emergency operation (5.9.2.3.1).

5.2.6.3.2.2 _Fhe clear height for movement shall not be less than 1,80 m.

The pccess-ways to the clear spaces mentioned in 5.2.6.3.2.1 shall have a width of at least (,50 m. This
valup may be reduced to 0,40 m where there are no moving parts or hot surfaces, as defined lln 5.10.1.1.6.

This clear height for movement is taken to the underside of the lowest striking point and measured
from the floor of the access area.

5.2.6.3.2.3 There shall be a clear vertical distance of at least 0,30 m above unprotected rotating parts
of the machine.

5.2.6.3.2.4 When the machine room floor comprises a number of levels differing by more than 0,50 m,
fixed ladders according to 5.2.2.5 or stairways and guardrails shall be provided.
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5.2.6.3.2.5 When the floor of the machine rooms has any recesses with a depth of more than 0,05 m
and a width between 0,05 m and 0,50 m wide, or any ducts, they shall be covered. This applies only to
areas where a person may work or move between different working areas.

Recesses with a width of more than 0,50 m shall be considered as different levels, see 5.2.6.3.2.4.

5.2.6.3.3 Other openings
The dimension of holes in the slab and room floor shall be reduced to a minimum for their purpose.

With the aim of removing the danger of objects falling through openings situated above the well,
including tHose Tor electric cables, Terrules shall be used, which project at least 50U mm above the slab or
finished flopr.

5.2.6.4 Machinery inside the well
5.2.6.4.1 [(General provisions

5.2.6.4.1.1 | In the case of wells partially enclosed at the exterior of buildingsjthe machinery shall be
suitably prdtected against environmental influences.

5.2.6.4.1.2 | The clear height for moving inside the well from one wogking area to another one shall not
be less than| 1,80 m.

5.2.6.4.1.3 | In the case of:
— aretraqtable platform (5.2.6.4.5) and/or movable stops [5.2.6.4.5.2 b)]; or
— manually operated mechanical device (5.2.6.4.3.1,5.2.6.4.4.1),

a clear notife(s) giving all the necessary instructions for operation shall be affixed at an appropriate
place(s) in the well.

5.2.6.4.2 |[Dimensions of working areas inside the well

5.2.6.4.2.1| The dimensions of(Working areas at the machinery shall be sufficient to permit easy| and
safe working on equipment.

a)

WS:

b) aclear horizontal area of at least 0,50 m x 0,60 m for maintenance and inspection of parts at points
where this is necessary.

5.2.6.4.2.2 There shall be a clear vertical distance of at least 0,30 m above unprotected rotating parts
of the machine.

5.2.6.4.3 Working areas in the car or on the car roof

5.2.6.4.3.1 Where maintenance/inspection work on the machinery is to be carried out from inside the
car or from the car roof, and if any kind of uncontrolled or unexpected car movement resulting from
maintenance/inspection can be dangerous to persons, the following applies:
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any dangerous movement of the car shall be prevented by a mechanical device;
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b) all movement of the car shall be prevented by means of an electric safety device in conformity with

)

Inst

5.11.2 unless the mechanical device is in its inactive position;

when this mechanical device is in its active position and cannot be disengaged due to forces exerted

on it; it shall be possible to leave the well:

1) via the landing door by a clear opening of at least 0,50 m x 0,70 m above the car door header/

door drive;

2) via the car by access through an emergency trap door in the car roof according to

5.4.6. Steps,

ladder and/or hand hold(s) shall be provided to allow a safe descent into the car;r
B) via an emergency door as described in 5.2.3.

ructions regarding the escape procedure shall be given in the lift documentation.

5.2.6.4.3.2 The necessary devices for emergency operation and for dynamic tests shall be

that

they can be carried out from outside of the well in accordance with 5:2.6.6.

5.2.6.4.3.3 Ifinspection doors are located in the walls of the car, they shall:

a)
b)

‘)
d)
e)
f)

5.2.

Comply with 5.2.3.2 e);

n the case of inspection doors with a width of mote’than 0,30 m, be provided with
hvoid falling into the well;

hot open towards the outside of the car;
be provided with a key-operated lock, capable of being reclosed and relocked without a|
be provided with an electric safety dévice in conformity with 5.11.2, checking the locke

Gatisfy the same requirements as the walls of the car.

b.4.3.4 Where it is necessary to move the car from inside with an open inspectig

following applies:

a)
b)

Lhis inspectiofi ¢ontrol station shall be accessible only to authorized persons, e.g. b
behind the_inSpection door, and arranged so that it is not possible to use it to drive t}
standingotnithe car roof;

arranged so

h barrier to

key;

d position;

n door, the

hn inspection contrel station according to 5.12.1.5 shall be available near the inspectiof door;

y placing it
le car when

5.2.6.4.4 Working areas in the pit

Lhe outside edge of the opening in the car wall and equipment installed in the well in front of that

f thesmaller dimension of the opening exceeds 0,20 m the clear horizontal distanre between

5.2.6.4.4.1 Where machinery is to be maintained or inspected from the pit, and if any kind of
uncontrolled or unexpected car movement resulting from maintenance/inspection can be dangerous to
persons, the following applies:

a)

a permanently installed device shall be provided to mechanically stop the car with any load up to

rated load and from any speed up to rated speed to create a free distance of at least 2
the floor of the working area and the lowest parts of the car, excluding those mentioned
a) 1) and 2). The retardation of the car by mechanical devices other than safety gea
exceed that produced by the buffers (see 5.8.2);
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b) the mechanical device shall be able to maintain the car stopped;

c) the mechanical device can be operated manually or automatically;

d) the opening by the use of a key of any door providing access to the pit shall be checked by an electric
safety device according to 5.11.2, which prevents all further movement of the lift. Movement shall
only be possible under the requirements given in f) below;

e) all movement of the car shall be prevented by means of an electric safety device in conformity with
5.11.2 unless the mechanical device is in its inactive position;

f) when the mechanical device isinits a e position as checked by means of an electric safety device
in confprmity with 5.11.2, electrically driven movement of the car shall only be possible from the
inspectfion control station(s);

g) the retpirn of the lift to normal operation shall only be made by operation of an electrical reset
device placed outside of the well and accessible to authorized persons only, e. glinside a lofked
cabinet

5.2.6.4.4.2 When the car is in the position according to 5.2.6.4.4.1 a), it shall.be possible to leav¢ the

pit either:

a) through a vertical gap from the landing door level to the lowest edge of the car apron of at |east
0,50 mjor

b) through an access door to the pit.

5.2.6.4.4.3 | The necessary devices for emergency operatiohcand for dynamic tests shall be arranggd so

that they cap be carried out from outside of the well in aceordance with 5.2.6.6.

5.2.6.4.5 |Working areas on a platform

5.2.6.4.5.1  Where machinery is to be maintained or inspected from a platform, it shall be:

a) permariently installed; and

b) retractpble if it is in the travel path of the car or counterweight/balancing weight.

5.2.6.4.5.2 [ Where machinery-is to be maintained or inspected from a platform positioned intq the

travel path ¢f the car, the counterweight or the balancing weight:

a) the carjshall be stationary by using a mechanical device in conformity with 5.2.6.4.3.1 a) and b)); or

b) where the car\needs to be moved, the travel path of the car shall be limited by movable stops in
such a yay‘that the car is stopped:

1) atleastZm above the platform if the car runs down with rated speed towards the platiorm;

2) below the platform in compliance with 5.2.5.7.2, if the car runs up with rated speed towards
the platform.

5.2.6.4.5.3 The platform shall be:

a) able to support at any position the mass of two persons, each counting for 1 000 N over an area of
0,20 m x 0,20 m without permanent deformation. If the platform is intended to be used for handling
heavy equipment, the dimensions shall be considered accordingly, and the platform shall have a
mechanical strength to withstand the loads and forces to which it is intended to be subjected (see
5.2.1.7). The maximum permissible load shall be indicated on the platform;

b) provided with a balustrade in conformity with 5.4.7.4;
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c) equipped with means ensuring that:
1) the steprise between the floor of the platform and the level of the access does not exceed 0,50 m;

2) it shall not be possible to pass a ball with a diameter of 0,15 m through any gap between the
platform and the sill of the access door.

5.2.6.4.5.4 In addition to 5.2.6.4.5.3, any retractable platform shall be provided with:

a) an electric safety device in conformity with 5.11.2, checking the fully retracted position;

b) meansforptttingitinto-orremovingitfromthe-workingposition—This-operationshathbe possible
from the pit or by means located outside of the well and accessible only to authorized’/persons. The
manual effort for operation of the platform shall not exceed 250 N;

c) |f the access to the platform is not through a landing door, the opening of the acces$ door shall
be impossible when the platform is not in the working position, or alternatively, megns shall be
provided to prevent persons from falling into the well.

5.2.6.4.5.5 In the case of 5.2.6.4.5.2 b), movable stops shall be adtomatically operatel when the
platform is lowered. They shall be provided with:

a) puffers in conformity with 5.8;

b) hn electric safety device in conformity with 5.11.2, which only allows car movement if the stops are
n their fully retracted position;

c) pnelectric safety device in conformity with 5.112,'which only allows car movement with a lowered
platform if the stops are in their fully extended‘position.

5.2.6.4.5.6 Where it is necessary to move the car from the platform, an inspection cortrol station
accojrding to 5.12.1.5 shall be available forfuse on the platform.

Whdn the movable stop(s) is(are) in.its active position, electrically driven movement of the car shall
only|be possible from the inspection control station(s).

5.2.6.4.5.7 The necessary devices for emergency operation and dynamic tests shall be arrapged so that
they|can be carried out from outside of the well in conformity with 5.2.6.6.

5.2.6.4.5.8 The maximum permissible load shall be indicated on the platform.

5.2.6.4.6 Working areas outside of the well

Wh of the well,
the workin .2 may be provided outside|of the well.
Accesste sossible-by-aninspee or-door-ireconformity-with-52.3.

5.2.6.5 Machinery outside of the well
5.2.6.5.1 Machinery cabinet

5.2.6.5.1.1 The machinery of a lift shall be located inside a cabinet which shall not be used for purposes
other than the lift. It shall not contain ducts, cables or devices other than for the lift.

© IS0 2019 - All rights reserved 35


https://standardsiso.com/api/?name=3e374c21acfeee0c5b4150d97aa091af

ISO 8100-

5.2.6.5.1.2

The only pe

1:2019(E)

The machinery cabinet shall consist of imperforate walls, floor, roof and door(s).

rmissible openings are:

a) ventilation openings;

b) necessary openings for the functioning of the lift between the well and the machinery cabinet;

c) ventop

enings for escape of gases and smoke in the event of fire.

These openings when accessible to non-authorized persons shall comply with the following
requirements:

protect]

degree

5.2.6.5.1.3
a) have sy
b) notope
c) beproy
5.2.6.5.2

The workin
5.2.6.4.2.

5.2.6.6 D

5.2.6.6.1
test operati

emergency pperations and dynamic tests, of the lift such as tests of traction, safety gear, buffer, ascen|
car overspged protection means, unintended car movement protection, rupture valve, restrictor,
device, cuslioned stop and pressure- The panel(s) shall be accessible to authorized persons only.

If the emergency and test deviees.are not protected inside a machinery cabinet, they shall be encl
with a suitgble cover, which;

a) doesng
b)
5.2.6.6.2
a)

interco
b) control

is provided with.a@ key-operated lock, capable of being reclosed and relocked without a key:.

ion according to ISO 13857:2008, Table 5 against contact with danger zones; and

of protection of at least [P2XD to IEC 60529 against contact with electrical equipmient.

The door(s) shall:
fficient dimensions to carry out the required work through the open door;
n towards the inside of the cabinet;

ided with a key-operated lock, capable of being reclosed anddelocked without a key.

Working area

g area in front of a machinery cabinet shall coniply with the requirements accordiy

evices for emergency and test operations

n the case of 5.2.6.4.3, 5.2.6.4.4 and 5.2.6.4.5, the necessary devices for emergency
ns shall be provided on a pangel(s) suitable for carrying out from outside of the we

t open towardsthe inside of the well;

hé panel(s) shall provide the following:

g to

and
Il all
ding
bawl

psed

m system in conformity with 5.12.3.2;

equipment which enables dynamic tests to be carried out;

c) direct observation of the lift machine or display device(s), which gives indication of:

the direction of movements of the car;

— the reaching of an unlocking zone; and

— the speed of the car.

36
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5.2.6.6.3 The devices on the panel(s) shall be lit by a permanently installed electric lighting with an
intensity of at least 200 lux measured at the device.

A switch placed on, or close to, the panel shall control lighting of the panel(s).

The electrical supply for this lighting shall be in conformity with 5.10.7.1.

5.2.6.6.4 There shall be working areas according to 5.2.6.3.2.1 in front of emergency and test panels.

5.2.6.7 Construction and equipment of pulley rooms

5.2.}).7.1 Dimensions

5.2.6.7.1.1 Pulley room dimensions shall be sufficient to provide easy and safe acc€ss for

pers|
In p:
a)

b)

5.2.6.7.1.2 There shall be a clear vertical distance of at least 0,30 m high above unprotecte

5.2.6.7.2 Openings

The
purg
Wit}
incly
finis

5.3

5.3.

pns to all the equipment.
irticular:
the clear height for movement shall not be less than 1,50 m.

This clear height for movement is taken to the underside of the lowest striking point an
from the floor of the access area;

pf moving parts at points where it is necessary.

The access ways to these areas shall have a width of at least 0,50 m. This value may bg
0,40 m where there are no moving parts or hot'surfaces, as defined in 5.10.1.1.6.

dimensions of holes in the slab and pulley room floor shall be reduced to a minimy
ose.

the aim of removing :the danger of objects falling through openings situated ov
ding those for electric’cables, ferrules shall be used which project at least 50 mm abovy{
hed floor.

Landing doors and car doors

| _General provisions

authorized

d measured

h clear horizontal area shall be provided, of at least 0,50:m*x 0,60 m, for maintenance and inspection

reduced to

1 pulleys.

m for their

br the well,
b the slab or

5.3.1

1 The openings i the well giving normadl access to the car shall be provided with Ia

and the access to the car shall be through a car door.

5.3.1.2 The doors shall be imperforate.

nding doors

5.3.1.3 When closed, the landing and car doors shall, apart from the necessary clearances, completely
close the landing and car entrances.

5.3.1.4 When closed, the clearance between door panels, or between panels and uprights, lintels or
sills, shall not exceed 6 mm. This value, due to wear, may reach 10 mm, with the exception of doors made
from glass [see 5.3.6.2.2.1 i) 3]. These clearances are measured at the back of recesses, if present.
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5.3.1.5

5.3.2 Hei

ght and width of entrances

5.3.2.1 Height

Landing doors and car doors shall be such that a minimum clear height of the entrance is 2 m.

5.3.2.2 Width

In the case of hinged car doors, they shall strike stops to prevent them swinging outside the car.

The clear er
entrance or

5.3.3 Sill

5.3.3.1 Sills

Every landi
the passags

NOTE Al
sprinklers, e

5332 G

5.3.3.2.1
mechanical

5.3.3.2.2

5.3.3.2.3

5.3.3.3 Swuispension of vertically sliding doors

5.3.3.3.1
elements.

5.3.3.3.2

5.3.3.3.3

5.3.3.3.4

£l 1 1. h 1 11 hl h | =0 . LI I | 1 hl h | h |
LI dIICE OI' LIIC 1d1IUlITg A0S SIIaIT TIOU EXLCIIU HTTOTE U4 Il oU THHIT T WIULIT DEY OIIA LIIC CIcd

both sides.

5, guides, door suspension

hg and car entrance shall incorporate a sill of sufficient strength (see.5.7.2.3.6) to withs
of loads being introduced into the car.

slight counter slope provided in front of each landing sill helps to avoid water from was
fc., draining into the well.

nides

jamming, or displacement.
Horizontally sliding landing and car dooks shall be guided top and bottom.

Vertically sliding landing and can{d¢ors shall be guided at both sides.

Panels of vertically sliding landing and car doors shall be fixed to two independent susper]

Suspension f@pes, chains, belts shall be designed with a safety factor of at least 8.
[he pitchrdiameter of suspension rope pulleys shall be at least 25 times the rope diamet

Suspension ropes and chains shall be guarded against leaving the pulley grooves or sproc

car

tand

hing,

.anding and car doors shall be designed to prevent, during normal operation, derailment,

sion

1.

ets.

5.3.4 Horizontal door clearances

5.3.4.1 The horizontal distance between the sill of the car and sill of the landing doors shall not exceed

35 mm (see

Figure 3).

5.3.4.2 The horizontal distance giving access to the well between the leading edges of the car door and
the landing doors during the whole of their normal operation shall not exceed 0,12 m (see Figure 3).

Where additional building doors are added in front of the landing door, the trapping of persons in the
space between should be avoided (see also 5.2.2.1 and 5.2.2.3).
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5.3.4.3 In the case of the combination of:

— ahinged landing door and a folding car door (see Figure 8);

— ahinged landing door and a horizontal sliding car door (see Figure 9);

— horizontal sliding car and landing doors, which are not mechanically coupled (see Figure 10);

it shall not be possible to place a ball with a diameter of 0,15 m according to Figure 8, Figure 9 or
Figure 10 respectively in any gap between the closed doors.

Dimensions in millimetres

$=<150

Figure 8 — Hinged landing door and folding car door

Dimensions ih millimetres

N\
120

VAN N

$<150

Figure 9 — Hinged landing door and horizontal sliding car door
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Dimensions in millimetres

120

Fig
NOTE
5.3.5 Str

53.51 G

Component
under the e

5.3.5.2 B

Landing dd
concerned.

5353 M

5.3.5.3.1

that in the l
a) when 3
section

=150

ure 10 — Horizontal sliding car and landing doors, not megchanically coupled

gure 10 is also applicable for the “car door closed and landing.door open” situation.
ength of landings and car doors

pneral

5 shall be made of material that maintains the strength property over their intended life
hvironmental conditions.

phaviour under fire conditions

N 81-58 or ISO 3008-2shall be applied for the testing and certification of such doors.
echanical strength

Complete landing doors, with their locks, and car doors shall have a mechanical strength
bcked posifien of landing doors and closed position of car doors:

staticforce of 300 N, being evenly distributed over an area of 5 cm? in round or sq
is“applied at right angles to the panel/frame at any point on either face, they shall r

without:

time

ors shall comply with thétregulations relevant to the fire protection for the building

such

pare
psist

1) permanent deformation greater than 1 mm;

2) elastic deformation greater than 15 mm;

After such a test, the safety function of the door shall not be affected.

b)

when a static force of 1 000 N, being evenly distributed over an area of 100 cm? in round or square

section, is applied at right angles at any point of the panel or frame from the landing side for landing
doors, or from the inside of the car for car doors, they shall resist without significant permanent
deformation affecting functionality and safety [see 5.3.1.4 (maximum clearance 10 mm) and

5.3.9.1].
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For glass doors, see 5.3.6.2.2.1 i) 3).

NOTE

the door coating.

1:2019(E)

For a) and b), the probe surface used to apply the test forces can be of soft material to avoid damage to

5.3.5.3.2 Horizontal sliding landing and car doors shall be provided with devices for retaining the door
panel(s) in position should the guiding element fixed to the door panel fail. All door panels with these
devices installed in their complete door assembly shall withstand a pendulum shock test as specified
in 5.3.5.3.4 a) at striking points according to Table 5 and Figure 11 under the worst possible failure
conditions of the normal guiding elements.

Retdiner should be understood as a mechanical means preventing the door panels from.[

gui

5.3.!

landjng door panel(s) of horizontally sliding doors and folding doors, at the mostunfavourab

clear

a)
b)

5.3.1

the following shall be fulfilled (see Figure 11);

Where additional panels to the side ofithe door frame are used to enclose the well, the
condidered as side frames.

a)

b)

s which may be either an additional component or part of the panel/hanger.

b.3.3 Under the application of a manual force of 150 N in the direction of the opening of

ances defined in 5.3.1 may exceed 6 mm, but they shall not exceed:
30 mm for side opening doors;

15 mm in total for centre opening doors.

b.3.4 In addition, for:
anding doors with glass panels;
ar doors with glass panels, and;

kide frames of landing doors that are wider than 150 mm;

when an impact energy equivalent to a falling height of 800 mm of the soft pendulum s
[ISO 8100-2:2019, 5.14).is_striking the glass panels or side frames in the middle of 4

Car, the following shallbe satisfied:
1) they may have permanent deformation;

D) there shall be no loss of integrity of the door assembly. The door assembly shall renj
with\no' gaps greater than 0,12 m into the well;

B) Aafter the pendulum test, the doors do not need to be able to operate;

baving their

the leading

le point, the

y should be

hock device
he panel or

frame width, at striking-points according to Table 5, from the landing side or from the inside of the

ain in place

Y

£ 1 1 + +1 1111 1
1) 101" 51455 CTICTIITIILS, LIICT T SIIdIT DC ITIU LT AdLRKS,

when an impact energy equivalent to a falling height of 500 mm of the hard pendulum s
(ISO 8100-2:2019, 5.14) is applied on glass panels bigger than stated in 5.3.7.2.1 a), str

hock device
iking in the

middle of the door panels or glass panels in frames at striking points from the landing side or from

the inside of the car according to Table 5, there shall be:
1) no cracks;

2) no damage on the surface of the glass except chips of 2 mm maximum in diameter.

NOTE In the case of multiple glass panels, the weakest configuration of the panels can be taken into

account.

© IS0 2019 - All rights reserved
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Table 5 — Striking points

Pendulum shock test Soft pendulum
800 mm 800 mm

1,0m+0,10 m Centre of glass

Hard pendulum
500 mm 500 mm
1,0m 0,10 m Centre of glass

Dropping height

Striking point height

Door without glass panel
(Figure 11 a)
Door with small glass panel
(Figure 11 by

X

X X X

Door with more than one glass

Tests on wh
rese

panel

[Figure 11 c)

ichever glass panel rep-
ht the worst case

Door with

big glass panel or full
glass

Figure 11 d)

X
(Impact on glass)

X
(Impact on glass)

ending

at about 1 m height
[Figure 11 f)

Door with|glass panel starting or
endingfat about 1 m height X
[Figure 11 €)
Door with|glass panel starting or X X

(Impact on glass)

(Impact on glass)

Side

frames >150 mm

Figure 11 g) X
Door|with vision panel X

(5.3.7.2)
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Dimensions in millimetres

@
@ @ @
b= S @ b=
a) Door panel b) Door panel c¢) Door panel with
without glass panel with glass panel more than'ene glass panel
@

® S ©

d) Door panel with e) Door panel with f) Door panel with
glass panel or full glass glass panel'above 1,0 m glass panel above 1,0 m

1000

>150

g) Complete landing door with door panels and side frames
[example according to a) and b)]

Key
e striking point for soft pendulum shock test
o striking point for hard pendulum shock test

NOTE1 Figures 11 e) and f) are alternative solutions.

NOTE 2  For striking points defined by 1 m, the tolerance is 0,10 m.
Figure 11 — Door panels — Pendulum shock tests — Striking points

The worst case shall be tested. If it is not possible to determine the worst case, both or all variants shall
be tested.
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5.3.5.3.5 Doors/frames with glass shall use laminated glass.

5.3.5.3.6 The fixing of the glass in doors shall ensure that the glass cannot slip out of the fixings, even
when sinking.

5.3.5.3.7 The glass panels shall have markings giving the following information:

a) name of the supplier and trade mark;

b) type of

glass;

c) thickng

5.3.6 Pra

53.6.1 G

The doors 3
due to jamn

To avoid the
the landing
these shall

Exception t
5.3.6.2 P

5.3.6.2.1

In the case
valid for thg

5.3.6.2.2

5.3.6.2.2.1
The followi

a) the kin

connec
The ave

1) 25

ss (e.g- 8/8/0,76 mm).
tection in relation to door operation

eneral

nd their surrounds shall be designed in such a way as to minimize pisk of damage or in
1ing of a part of a person, clothing or other object.

risk of shearing during operation, the face of automatic powerfoperated sliding doors,
and from inside the car shall not have recesses or projections.exceeding 3 mm. The edg
be chamfered in the opening direction of movement.

pwer-operated doors

General

joint door mechanism.
Horizontally sliding doors

Automatic power-opeérated doors
g applies:

etic energy of-the landing and/or car door and the mechanical elements which are rig
fed to it, calculated or measured at the average closing speed shall not exceed 10 J.

rageselosing speed of a sliding door is calculated over its whole travel, less:

i at each end of the travel in the case of centrally closing doors;

of coupled car and landing doors operated simultaneously, the following requirements

jury

‘rom
es of

b these requirements is also made for the access to thexinlocking triangle defined in 5.3.9.3.

are

ridly

2) 50 mm at each end of the travel in the case of side closing doors;

a protective device shall automatically initiate re-opening of the door(s) in the event of a person

crossing the entrance during the closing movement. The protective device may be rendered
inoperative in the last 20 mm of door closing gap;

least 25 mm and 1 600 mm above the car door sill;

b)
1
2)
3)
act
44

ivated after a predetermined time;

© ISO 2019 - All rights res
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the protective device shall be capable of detecting obstacles with a minimum diameter of 50 mm;
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)

g)

h)

Recd

radi

5.3.6.2.2.2 Non-automatic power-operated doors

ISO 8100-

4) in case of failure, or deactivation of the protective device, the kinetic energy of the

be limited to 4 ], if the lift is kept in operation, and an acoustic signal shall operate
the door(s) is (are) closing.
NOTE The protective device of the car door and the landing doors can be the same.

the effort needed to prevent the door from closing shall not exceed 150 N, excluding th
of the travel of the door;

the prevention of the door closing shall initiate a re-opening of the door;

e-opening does not imply that the door shall open fully, but some reopening shall oc

1:2019(E)

doors shall
at any time

e first third

ur to allow

hn obstacle to be removed.

the effort needed to prevent a folding door from opening shall not exceed 150 N.(This m
chall be made with the door collapsed such that the adjacent outer edges of'the foldg
pquivalent, e.g. door frame, are at a distance of 100 mm;

fa folding car door is going into a recess, the distance between any outer edge of the d
the recess shall be at least 15 mm;

f labyrinths or chicanes are used (for e.g. limitation of fire transmission) on the frq
eading door panels, or on the combination of leading doer edge and fixed jamb, r¢
protrusions shall not exceed 25 mm;

n the case of glass doors, the thickness of the front edge of the leading panel(s) shall
than 20 mm. The edges of the glass shall be ground if'order not to cause injury.

Hoors made from glass, with the exception of vision panels to 5.3.7.2.1 a), shall be pr
eans to limit the opening force to 150 N and-to stop the door in the event of an obstru

fo avoid dragging of children hands, automatic power-operated horizontally sliding
pf glass of dimensions greater than stated in 5.3.7.2 shall be provided with means to mj
risk, by:

1) making the glass opaque on the side exposed to the user by the use of either fros
the application of frosted\material to a height of minimum 1,10 m, or

sensing the presence of fingers at least up to 1,60 m above sill and stopping the doo
in opening direction, or

B) limiting the‘gap between door panels and frame to maximum 4 mm, at least up to
of 1,60 mabove sill. This value due to wear may reach 5 mm.

sses (framgd glass, etc.) shall not exceed 1 mm and shall be included in the 4 mm gap. Th
1s on_the*outer edge of the frame adjacent to the door panel shall not be more than 4 m

pasurement
d panels or

bor fold and

nt edges of
bcesses and

not be less
vided with
ction.

Hoors made
inimize the
ted glass or
r movement

a minimum

maximum

When the closing of the door is carried out under the continuous control and supervision of the user,
by continuous pressure on a button or similar (hold-to-run control), the average closing speed of the
fastest panel shall be limited to 0,30 m/s, when the kinetic energy, calculated or measured as stated in
5.3.6.2.2.1 a), exceeds 10 J.

5.3.6.2.2.3 Vertically sliding doors
This type of sliding door shall only be used for goods passenger lifts.
Power closing shall only be used if the following five conditions are fulfilled at the same time:

a) the closingis carried out under the continuous control and supervision of the users, e.g. hold-to-run
operation;
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b)

c) thecar
d) thecar
e) thedoo
5.3.6.2.3

the average closing speed of the panels is limited to 0,30 m/s;

door is of construction as provided for in 5.3.1.2;
door is at least two-thirds closed before the landing door begins to close;

r mechanism is protected against unintentional access.

Other types of doors

When using other types of doors, e.g. hinged doors, with power operation, where there is a risk of

striking pe
sliding doot
5.3.6.3 R

If car doors
doors when

NOTE T

5.3.7 Loc

53.71 L

The natural
floor level, s
if the car lig

NOTE T

5.3.7.2 "(

5.3.7.2.1

there or not.

To this effe
a)
1)

me
peq

det]

one or more transparentvision panels conforming to the following four conditions at the same {

s shall be taken.

pversal of closing movement

are automatic power-operated a control button inside the car shall allow to reoper
the car is at the landing.

his is normally referred to as a “door re-open button”.
al landing lighting and “car here” signal lights

pcal landing lighting

or artificial lighting of the landings in the vicinity of landing doors shall be at least 50 1
uch that a user can see ahead when they are opéfing the landing door to enter the lift,
ht has failed (see 0.4.2).

his can be subject to national building regulations.
[ar here" indication

n the case of landing doors with manual opening, the user needs to know whether the ¢

t, one of the following.solutions shall be installed:

chanical strength as specified in 5.3.5.3, breaking or damaging the glass during the
idulum shock test per 5.3.5.3.4 a) is not considered as test failure. The glass panel shal
ach fronithe door;

2) la

indted glass of minimum thickness of 3/3/0,76 mm and marked with:

ated

the

1X at
Even

ar is

ime:

door

[ not

i)
ii)
3)
4)

the name oI the supplier and trade mark;

the thickness (e.g. 3/3/0,76 mm);

than 80 mm shall be at least 1 m above floor level,

b)

minimum glazed area per landing door of 0,015 m2 with a minimum of 0,01 m2 per vision panel;

width of at least 60 mm, and at most 150 mm. The lower edge of vision panels which are wider

an illuminated “car here” signal which shall light up when the car is about to stop or has stopped

at the particular landing. This signal may be switched off when the car is parked and the doors are
closed, but shall light again when the call button of the landing where the car is parked is activated.
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5.3.7.2.2 The car door shall be fitted with a vision panel(s) if the landing door has a vision panel(s)
as in 5.3.7.2.1 a), unless the car door is automatic and remains in the open position when the car is
stationary at the level of a landing.

When a vision panel(s) is fitted, it shall satisfy the requirements of 5.3.7.2.1 a) and be positioned in the
car door such that it is in visual alignment with the landing door vision panel(s) when the car is at the
level of the landing.

5.3.8 Locking and closed landing door check

5.3.9-3Preteetionagainsttheriskoffalling—————————

It sh
a mu
that

The

In the case, however, of mechanically operated car and landing doors ‘operating simultat

unlo

5.3.8.2 Protection against shearing

With
ifal

5.3.9 Locking and emergency unlocking of landing and car doors
5.3.9.1 Landing door locking devices

5.3.9.1.1 General

Each
devi

With
posi
in cg

5.3.9.1.2 The eleetric safety device shall not be activated unless the locking elements are e

least

all not be possible in normal operation to open a landing door (or any of the panelsin
Iti-panel door) unless the car has stopped, or is on the point of stopping, in the unloc}
door.

unlocking zone shall not extend more than 0,20 m above and below the landing level.

cking zone may extend to a maximum of 0,35 m above and below the landing level.

the exception of 5.12.1.4 and 5.12.1.8, it shall not be possible to start the lift, nor keep
hnding door, or any of the panels in the case of a multi<panel door, is open.

landing door shall be provided with a locking device satisfying the conditions of §
ce shall be protected against.deliberate misuse.

the exception of 5.12114 and 5.12.1.8, the effective locking of the landing door in
fion shall precede the movement of the car. The locking shall be proved by an electric s
nformity with 5.1422.

7 mm (see\Figure 12).

Dimensions i

the case of
king zone of

heously, the

t in motion,

.3.8.1. This

the closed
hfety device

1gaged by at

h millimetres

\ /

E——

>7

Figure 12 — Examples of locking elements
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5.3.9.1.3 The element of the electric safety device proving the locked condition of the door panel(s)

shall be pos

itively operated without any intermediate mechanism by the locking element.

Specific case: In the case of locking devices used in installations requiring special protection against
risks of humidity or explosion, the connection may be only positive, provided the link between the
mechanical lock and the element of the electric safety device proving the locked condition, can only be
interrupted by deliberately destroying the locking device.

5.3.9.1.4 For hinged doors, locking shall be effected as near as possible to the vertical closing edge(s)
of the doors, and maintained even in the case of panels sagging.

5.3.9.1.5
material th
conditions.

NOTE S

5.3.9.1.6

[he locking elements and their fixings shall be resistant to shock, and made of,duy
ht maintains the strength property over their intended lifetime, under the envifonimg

hock requirements can be found in ISO 8100-2:2019, 5.2.

[he engagement of the locking elements shall be achieved in such a way that a force of 3

in the opening direction of the door does not diminish the effectiveness of locking.

5.3.9.1.7
affect safety

[he lock shall resist, without permanent deformation or bteakage which could adve
during the test laid down in ISO 8100-2:2019, 5.2, a minimum force at the level of the

and in the direction of opening of the door of:

a) 1000 N
b) 3000 N

5.3.9.1.8
magnets, or
moment of

In the event
unlocking.

in the case of sliding doors;

on the locking pin, in the case of hinged doors:

[he locking action shall be effected and maintained by the action of gravity, perm
springs. The springs shall act by compression, be guided and of such dimensions that, a
inlocking, the coils are not compressed solid.

of the permanent magnet (or spring) no longer fulfilling its function, gravity shall not ¢

If the lockipg element is maintainéd)in position by the action of a permanent magnet, it shall nd

possible to

5.3.9.1.9
hinder its p

5.3.9.1.10

5.3.9.1.11

heutralize its effect by simple means (e.g. heat or shock).

[he locking deyice’shall be protected against the risk of an accumulation of dust, which g
Foper functiening.

nspection of the working parts shall be easy; for example, by using a transparent cover.

able
bntal

DO N

rsely
lock

ent
the

puse

t be

ould

n'the case where the lock contacts are in a box, the fixing screws for the cover shall be of the

captive type, so that they remain in the holes in the cover or box when opening the cover.

5.3.9.1.12 The locking device is regarded as a safety component and shall be verified according to the

requiremen

tsin ISO 8100-2:2019, 5.2.

5.3.9.1.13 On locking devices, a data plate shall be fixed indicating:

a) the name of the manufacturer of the locking device;

b) the type examination certificate number;

<)

48

the type of locking device.
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5.3.9.2 Car door locking devices

If the car door needs to be locked [see 5.2.5.3.1 c)], the locking device shall be designed to meet the
requirements given in 5.3.9.1.

This device shall be protected against deliberate misuse.

Thelocking device is regarded as a safety component and shall be verified according to the requirements
in ISO 8100-2:2019, 5.2.

5.3.9.3 Emergency unlocking

5.3.'1).3.1 Each of the landing doors shall be capable of being unlocked from the outside'with the aid of
an emergency unlocking key, which will fit the unlocking triangle, as defined in Figure13.

Dirhensions ih millimetres
=3

7

0
0
+0,5

99,5 £0,1

865 0,2
8

14 ‘i

Z

Figure 13 — Unlocking triangle

5.3.9.3.2 The position of\thie unlocking triangle can be on the door panel or frame. When |in a vertical
plang, on the door panelertframe, the position of the unlocking triangle shall not exceed 2,00/ m in height
above the landing.

If the unlocking“triangle is on the frame and the key hole downwards in the horizontal plane, the
maxjimum heigtlit of the unlocking triangle hole from the landing floor shall be 2,70 m. The length of the
emefgencysunlocking key shall be at least equal to the height of the door minus 2,0 m.

Whdre the emergency unlocking key is of a length greater than 0,20 m, it is regarded as a|special tool
and shal-be-availableattheinstallationsite:

5.3.9.3.3 After an emergency unlocking, the locking device shall not be able to remain in the unlocked
position with the landing door closed.

5.3.9.3.4 In the case of landing doors driven by the car door, if the landing door becomes open for
whatever reason when the car is outside the unlocking zone, a device (either weight or springs) shall
ensure closing and locking of the landing door.

5.3.9.3.5 If there is no access door to the pit, other than the landing door, the door lock shall be
reachable safely within a height of 1,80 m and a maximum horizontal distance of 0,80 m from the pit
ladder according to 5.2.2.4 b), or a permanently installed device shall allow a person in the pit to unlock
the door.
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5.3.9.4 Electric safety device for proving the landing door closed

5.3.9.4.1 Each landing door shall be provided with an electric safety device in conformity with 5.11.2

for proving

5.3.9.4.2

the closed position, so that the requirements of 5.3.8.2 are satisfied.

In the case of horizontally sliding landing doors, coupled with car doors, this device may

be in common with the device for proving the locked condition, provided that it is dependent upon the

effective clo

5.3.9.4.3

In the case of hinged landing doors, this device shall be placed adjacent to the closing ed

sing of the landing door.

ge of

the door or

5.3.10 Rec
condition d

5.3.10.1 It
landing doo

5.3.10.2 The means used to prove the position of a locking element shall have positive operation.

5.3.11 Slic

5.3.11.1 If

a) placeth

b) lock on

hookin

A back fold
panel when|
are conside
or 5.3.9.4.2
Simultaneo
Compliance
design over]

NOTE T
5.3.11.2 If
chain), it is

other panel

I open or unlocked, after one single action not forming part of the normal operating sequsg

on the mechanical device proving the closed condition of the door.

Juirements common to devices for proving the locked condition and the closed
f the landing door

shall not be possible, from positions normally accessible to persons, to éperate the lift w

ling landing doors with multiple, mechanically linked panels

b sliding landing door comprises several directly mechanically linked panels, it is permitte

e device required in 5.3.9.4.1 or 5.3.9.4.2, on a single panel; and

y one panel, provided that this single locking prevents the opening of the other panel(]
b the panels in the closed position in casgyof telescopic doors.

of the sheet of each panel of a teleéscopic door and hooking of the fast panel to the
the door is in the closed positidn,or hooks on the hanger plate realizing the same lin}
red as a direct mechanical linkage, and therefore does not require a device as per 5.3
on all panels. The linkagetshall be ensured even in case of rupture of guiding me

with the strength requirements of 5.3.11.3 shall be verified with the minimum pos
lapping of the hooking’elements of the panels.

he hanger platedsyot considered as part of the guiding means.

a sliding{dpor comprises several indirectly mechanically linked panels (e.g. by rope, bd

s),/and that these are not fitted with a handle.

ith a
brCe.

d to:

5) by

slow
rage,
D.4.1
ans.

1s rupture of upper and lewer guiding means needs not to be taken into consideraltion.

sible

It or

bermjtted to lock only one panel, provided that this single locking prevents the opening df the

The closed

LI £l 1 1L 1 1 1.1 1 1 h 1 . 1 111 1.1 1
POSILIOIT O UIIE OUICT PAIICI(S ), IOUIOCKCU Dy LIIC 1OCKIITEZ UCVICC, SI1all DC Provea Dy 4all €I

safety device in conformity with 5.11.2.

tric

5.3.11.3 The devices providing direct mechanical linkage between panels according to 5.3.11.1, or
indirect mechanical linkage according to 5.3.11.2, are considered as forming part of the locking device.

They shall be capable of resisting the force of 1 000 N as per 5.3.9.1.7 a), even if the force of 300 N
mentioned in 5.3.5.3.1 is acting simultaneously.
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5.3.12 Closing of automatically operated landing doors

In the case of lift landing doors participating to the fire protection of the building, they shall be closed
in normal operation, after the necessary period of time, which may be defined according to the usage of
the lift, in the absence of a command for the movement of the car.

NOTE For the requirements for fire-fighting lifts and the behaviour of lifts in the event of a fire, further
guidance can be found in EN 81-72 and EN 81-73 or in national requirements.

5.3.13 Electric safety device for proving the car doors closed

5.3.}3.1 With the exception of 5.12.1.4 and 5.12.1.8, it shall not be possible to start the lift; npr keep itin
motijon, if a car door, or any of the panels in the case of a multi-panel door, is open.

5.3.13.2 Each car door shall be provided with an electric safety device for proving the closed position in
confprmity with 5.11.2, so that the conditions imposed by 5.3.13.1 are satisfied

5.3.14 Sliding or folding car doors with multiple, mechanically linkéd)panels

5.3.14.1 If a sliding or folding car door comprises several directly*mechanically linked panels, it is
permitted:

a) fo place the device required in 5.3.13.2;
1) either on a single panel (the leading panel in the case of telescopic doors); or

P) on the door driving element, if the mechanical connection between this element and the panel
is direct; and

b) |n the case and conditions laid down in.532.5.3.1 c), to lock only one panel, provided thaf this single
ocking prevents the opening of the‘ather panel(s) by hooking the panels in the closed position in
rase of telescopic or folding doors:

A bark fold of the sheet of each panel of a telescopic door and hooking of the fast panel to th¢ slow panel
wheh the door is in the closed-position, or hooks on the hanger plate realizing the same [linkage are
congidered as a direct mechgnieal linkage, and therefore does not require device as required in 5.3.13.2
on a]l panels. The linkage-shall be ensured even in case of rupture of guiding means. Compliance with
the §trength requireménts of 5.3.11.3 shall be verified with the minimum possible design pverlapping
of the hooking elements of the panels.

NOTE The hahger plate is not considered as part of the guiding means.

5.3.14.2 Ifasliding door comprises several indirectly mechanically linked panels (e.g. by 1ope, belt or
chaip), it is permitted to place the device (5.3.13.2) on a single panel, provided that:

a) [tisTotthe driven panet; and

b) the driven panel is directly mechanically linked to the door driving element.
5.3.15 Opening the car door

5.3.15.1 If the lift stops for any reason in the unlocking zone (5.3.8.1), it shall be possible with a force
not greater than 300 N, to open the car and landing door by hand from:

a) the landing, after the landing door has been unlocked with the emergency unlocking key or being
unlocked by the car door;

b) within the car.
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5.3.15.2 In order to restrict the opening of the car door by persons inside the car, a means shall be
provided such that:

a)
b)

when the car is moving, the opening of the car door shall require a force of more than 50 N; and

when the car is outside of the zone defined in 5.3.8.1, it shall not be possible to open the car door
more than 50 mm with a force of 1 000 N at the restrictor mechanism, nor shall the door open
under automatic power operation.

5.3.15.3 Itshall be possible, at least where the car is stopped within the distance defined in 5.6.7.5, once
the corresponding landing door has been opened, to open the car door from the landing without tools,
other than the emergency unlocking key or tools being permanently available on site. This also applis to
car doors fitted with locking devices as 5.3.9.2.

5.3.15.4 In shall

be possible

the case of lifts covered by 5.2.5.3.1 c), the opening of the car door from inside‘the car
only when the car is in the unlocking zone.

5.4 Car, ¢ounterweight and balancing weight

5.4.1 Height of car

The interioy clear height of the car shall be at least 2 m.

5.4.2 Avdilable car area, rated load, number of passengers

5.4.2.1 Gpneral case

5.4.2.1.1 |General

To prevent pverloading of the car by persons, thetavailable area of the car shall be limited.

To this effe

5.4.2.1.2

height 1 m firom the floor.

5.4.2.1.3
or not by s

t the relationship between rated-load and maximum available area is given in Table 6.

[he car area shall be mea$ured inside the car body, from wall to wall, excluding finishes

Recesses and extehsions in the car walls, even of height less than 1 m, whether protg
bparating doors,)are only permitted if their area is taken into account in the calculatig

ata

cted
n of

maximum ajvailable car area.

extensiohs above the car floor level, which cannot accommodate a person due to equipment
em.need not be taken into account for the calculation of the maximum available car jarea
fortip-up seats, recesses for intercoms).

Recesses o1
placed in th
(e.g. niches

Where there is an available area between the entrance frame uprights when the doors are closed, the
following applies:

a) where the area is less than or equal to 100 mm deep up to any door panel (including fast and slow
doors in the case of multi-panel doors), then it shall be excluded from the floor area;

b) where the area is greater than 100 mm deep, the total available area shall be included in the
floor area.

52 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=3e374c21acfeee0c5b4150d97aa091af

IS0 8100-1:2019(E)

Table 6 — Rated load and maximum available car area

Rated load, Maximum available car Rated load, Maximum available car
mass area mass area
kg m? kg m?
1004 0,37 900 2,20
180P 0,58 975 2,35
225 0,70 1000 2,40
300 0,90 1050 2,50
375 1,10 1125 2,65
400 1,17 1200 2,80
450 1,30 1250 2,9(
525 1,45 1275 2,95
600 1,60 1350 3,1
630 1,66 1425 3,2%
675 1,75 1500 3,4
750 1,90 1600 3,56
800 2,00 2000 4,2
825 2,05 2500¢ 5,0

For i

Minimum for 1 person lift.

Minimum for 2 persons lift.

Beyond 2 500 kg, add 0,16 m? for each extra 100 kg.

htermediate loads, the area is determined by linear interpolation.

5.4.]
5.4.]

5.4.
cong

a)
b)

P.2  Goods passenger lifts

P.2.1 For goods passenger lifts, the requirements of 5.4.2.1 shall be applied under t}
itions, either:

the weight of handlingdevices are included in the rated load; or

the weight of handling devices shall be considered separately from the rated load
following conditions:

1) handling devices are used only for loading and unloading of the car and are not int]
transported with the load;

D)~ _for traction and positive drive lifts, the design of the car, the car sling, the car

2.1.4 Overloading of the car shall be monitored by means of a device according to 5.12/1.2.

le following

under the

ended to be

safety gear,

the gnidn rqi]c’ the machine }‘\Y:ll(ﬂ’ the traction and the unintended car movemen

[ protection

means shall be based on the total load of rated load plus the weight of handling dev

3) for hydraulic lifts the design of the car, the car sling, the connection between the
ram (cylinder), the car safety gear, the rupture valve, the restrictor/one-way restrictor, the
pawl device, the guide rails and the unintended movements protection means shall be based on

4)

the total load of rated load plus the weight of handling devices;

ices;

car and the

if the stroke of the car due to loading and un-loading exceeds the maximum levelling accuracy,

a mechanical device shall limit any downward movement of the car, which complies with the

following:
i) thelevelling accuracy shall not exceed 20 mm;

ii) the mechanical device shall be activated before the doors open;
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iii) the mechanical device shall have a sufficient strength to hold the car even if the machine
brake is not engaged or the down valve on a hydraulic lift is opened;

iv) re-levelling movements shall be prevented by an electric safety device in conformity with
5.11.2 if the mechanical device is not in the active position;

v) normal operation of the lift shall be prevented by an electric safety device in conformity
with 5.11.2 if the mechanical device is not in the inactive position;

5) the maximum weight of handling devices shall be indicated at the landings according to

Figure 14.

9

;

NOTE The Forklift symbol per ISO 7010:2011,W014, and the Mass symbol per ISO 7000:2014, 1321H

incorporated in these pictograms.

5.4.2.2.2 For goods passenger lifts, hydraulically driven, the available area of the car may be grg
than the value determined.from Table 6, but shall not exceed the value determined from Table 7 fo

correspondjng rated load.

Table 7 - Rated load and maximum available car area (for hydraulic goods passenger lift

B ..

Figure 14 — Pictogramm at landings for loading by handling devices

, are

ater
r the

s)

Ratd¢d-1oad, Maximum available Rated load, Maximum available

mass car area mass car area

kg m? kg m?

400 1,68 975 3,52

450 1,84 1000 3,60

525 2,08 1050 3,72

600 2,32 1125 3,90

630 2,42 1200 4,08

675 2,56 1250 4,20

750 2,80 1275 4,26

a  Beyond 1600 kg, add 0,40 m2 for each 100 kg extra.

For intermediate loads, the area is determined by linear interpolation.
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Table 7 (continued)
Rated load, Maximum available Rated load, Maximum available
mass car area mass car area

kg m?2 kg m?
800 2,96 1350 4,44
825 3,04 1425 4,62
900 3,28 1500 4,80

16002 5,04

a  Beyond 1 600 kg, add 0,40 m? for each 100 kg extra.

For i

htermediate loads, the area is determined by linear interpolation.

NOT

A hy
5,60

a)

The
b)

Accd
shal

5.4.]
weig
1,44

5.4.]
conyj
car §

) Example of calculations:

m deep by 3,40 m wide (i.e. 19,04 m? car area).
Che maximum car area to transport a load of 6 000 kg, using Table 7:

[ 1600kg=5,04m%

L therefore, the total maximum car area for rated load is: 5{04'm? + 17,60 m?2 = 22,64 m?.
hosen car size of 19,04 m? is acceptable to transport 6 000.Kg since it is less than the maximun{

Calculation according to Table 6, the equivalent loadte area full with passengers is:

—  5m?2=2500Kkg;

— therefore, the total maximum loadfor the maximum areais 2 500 kg + 8 800 kg =11 300 k

be carried out for a load of:11300 kg.

imes the pressure-that the jack and the piping are designed for.

ection between the car and the ram (cylinder), the suspension means (of indirect actin

the

ated load given in Table 7.

5.4.2.3 Number of passengers

o

Hraulic goods passenger lift is required to carry a rated load of 6 000 kg and has@imensions hot less than

— according to footnote 2 of Table 7: 6 000 kg - 1 600 kg =4 400 Kg /100 = 44, then 44 x 0,40 n}2 = 17,60 m?;

allowed.

— according to footnote € of Table 6, 19,04m?2 - 5 m2 = 14,0 m2 / 0,16 m2 = 88, then 88 x 100 Kg = 8 800 kg;

rding to 5.4.2.2.4, the calculation of lift components as listed, e.g. car sling and safetly gear, etc.,

.2.3 For goods passenger lifts, hydraulically driven, the available car area of a lift with balancing
ht shall be such that'a’'load in the car resulting from Table 6 shall not cause a pressure exceeding

P.2.4 Forggoods passenger lifts, hydraulically driven, the design of the car, the cdr sling, the

g lifts), the

afety.gear, the rupture valve, the restrictor/one-way restrictor, the pawl device, the guide rails and
the :|>uffers shall be based on a load resulting from Table 6. The cylinder can be calculated gccording to

5.4.2.3.1 The number of passengers shall be obtained from the smaller value of the following:

a) either, the result of Formula (5) rounded down to the nearest whole number:

Q

75

where Q is the rated load; or

b) Table 8.

© IS0 2019 - All rights reserved

(5)

55


https://standardsiso.com/api/?name=3e374c21acfeee0c5b4150d97aa091af

ISO 8100-1:2019(E)

Table 8 — Number of passengers and minimum car available area

Minimum available Minimum available
Number of passen- Number of passen-
car area car area
gers 2 gers 2
m m
1 0,28 11 1,87
2 0,49 12 2,01
3 0,60 13 2,15
4 0,79 14 2,29
5 0,98 15 2,43
b 1,17 16 2,57
/ 1,31 17 2,71
B 1,45 18 2,85
D 1,59 19 2,99
10 1,73 202 3,13
Beyond 20 passengers, add 0,115 m2 for each extra passenger.

5.4.2.3.2 [n the car, the following shall be displayed:

a) the manufacturer/installer's name;

b) the installation serial number;

c) the year of construction;

d) the raté¢d load of the lift in kilograms;

e) the number of persons, in accordance with 5.4.2.3:1.

The notice ghall be made as follows: "... kg ... PERS." or by using symbols for weight and persons.

EXAMPLE: For persons: [ ~] and for load: r il

L _|
NOTE 1 Pjctografiis'’can be before or after the number, above or below each other, and in any order.

NOTE 2  PgrSen'symbol per ISO 7000:2014, 5840. Mass symbol per ISO 7000:2014, 1321B.

The minimum height of the characters and pictograms used for the notice shall be:
— 10 mm for capital letters and numbers and pictograms;

— 7 mm for small letters.

5.4.2.3.3 For goods passenger lifts, a sign visible from the landing loading area at all times shall display
the rated load.
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5.4.3 Walls, floor and roof of the car

1:2019(E)

5.4.3.1 The car shall be completely enclosed by walls, floor and roof. The only permissible openings
are as follows:

a) entrances for the normal access of users;

b) emergency trap doors and doors;

c) ventilation apertures.

haved mechanical strength to resist the forces which are applied in normal lift operation and th

of s

5.4.]
disty

5.4
a)

b)

NOT
oper

5.4.]

Whe
(ISO
soft
the f
follo

a)
b)

5.4.5.2 The assembly comprising the sling, guide shoes, walls, floor, ceiling and roof ofy4

fety devices.

B.2.1 When safety devices are operated, the floor of the car, with or witheut the loa
ibuted, shall not incline more than 5 % from its normal position.

.3.2.2 Each wall of the car shall have a mechanical strength such that:

iwhen a force of 300 N, being evenly distributed over an areaof'5 cm? in round or squan
hpplied at right angles to the wall at any point from the inside'of the car towards the out]
Fesist without:

— any permanent deformation greater than 1 mm;
— elastic deformation greater than 15 mm.

ivhen a force of 1 000 N, being evenly distribiited over an area of 100 cm? in round or squ

chall resist without permanent deformation greater than 1 mm.

L

) These forces can be applied on the “structural” wall, excluding mirrors, decorativd
hting panel(s), etc.

.2.3 Car walls made of-glass or partly glass shall be laminated.

n an impacting energylequivalent to a falling height of 500 mm of the hard pendulum s

8100-2:2019, 5.14.211) and an impacting energy equivalent to a falling height of 700
pendulum shack-device (ISO 8100-2:2019, 5.14.2.2) is striking the glass wall at a poin
loor on the ¢entre line of the panel or for partial glass walls at the centre of the glass ¢
wing shall be satisfied:

theresshall be no cracks on the wall element;

Lhére shall be no damage on the surface of the glass except chips of 2 mm maximum in

he car shall
e operation

d uniformly

e section, is
side, it shall

are section,

s applied at right angles to the wall at any point from the inside of the car towards the outside, it

panels, car

hock device

mm of the
t 1 m above
lement, the

liameter;

c) there shall be no loss of integrity.

These tests are not needed if car wall elements made of flat glass, according to Table 9, are framed on
all sides.

The above tests shall be carried out on the inside face of the car wall.
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Table 9 — Flat glass panels to be used in walls of the car

Type of glass

Minimum thickness

Diameter of inscribed circle of
1 m maximum

mm

Diameter of inscribed circle of
2 m maximum

Laminated toughened

8 10
or
laminated tempered (4+4+0,76) (5+5+0,76)
. 10 12
Laminated (5+5+076) (6+6+076)

5.4.3.2.4

[he fixing of the glass in the wall shall ensure that the glass cannot slip out of_the fifings

during all ghock conditions encountered in both directions of travel, inclusive of operatior of safety

devices.

5.4.3.2.5

a) name of the supplier and trademark;

b) type ofjglass;

c) thickngss (e.g. 8/8/0,76 mm).

5.4.3.2.6

[he car roof shall satisfy the requirements of 5.4.7.

[he glass panels shall have markings giving the following information:

5.4.3.3 Cqr walls with glass placed lower than 1,10 m from the floor shall have a handrail at a h¢ight

between 0,90 m and 1,10 m. This handrail shall be fastened independently from the glass.

5.4.4 Car|door, floor, wall, ceiling and decorative materials

The supporting structure of the car body shall'‘be made of non-flammable materials.

The materigls selected for car floor, wall'and ceiling finishes shall meet the requirements of EN 13501-1

as listed:
— flooring: Cg-s2;
— wall: C{s2, d1;

— ceiling:{C-s2, dO.

Paint finishles, laminates up to 0,30 mm on the walls and fixtures such as operating devices, lighting
and indicatgrs areexcluded from the above requirements.

Mirrors or ¢

ISO 29584:2015, Annex E, if broken.

ing to

In countries where EN 13501-1 is not adopted, relevant national requirements for reaction to fire

should apply.

5.4.5 Apron

5.4.5.1 Each car sill shall be fitted with an apron, which extends at least to the full width of the clear
landing entrance, which it faces. This vertical section shall be extended downwards by a chamfer whose
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angle with the horizontal plane shall be at least 60°. The projection of this chamfer of the horizontal
plane shall be not less than 20 mm.

Any projections on the face of the apron, such as fixings, shall not exceed 5 mm. Projections exceeding
2 mm shall be chamfered at least 75° to the horizontal.

5.4.5.2 The height of the vertical portion shall be at least 0,75 m.

5.4.5.3 When a force of 300 N, being evenly distributed over an area of 5 cm? in round or square
section, is applied at right angles from the landing side to the apron at any point along the lower edge of

th ekl 1 3 +la = Loll o P el £
e CItItdl SCULIVUII, UIIT Cll}l Ull S1IdIT ITCTOIOU VWILIIUUL.

a) permanent deformation greater than 1 mm;

b) Elastic deformation greater than 35 mm.
5.4.¢ Emergency trap doors and emergency doors

5.4.6.1 Where an emergency trap door is fitted to the car roof (see 0.4:2), it shall have minimum clear
opening dimensions of 0,40 m x 0,50 m.

NOTE When space allows, a trap door of 0,50 m x 0,70 m is preferable.

5.4.6.2 Emergency doors may be used in the case ef“adjacent cars, provided, howevgr, that the
horizontal distance between cars does not exceed 1 m (see 5.2.3.3).

In tHis case, each car shall be provided with a means of determining the position of the adjpacent car to
whigh persons can be rescued in order to allow ifto be brought to a level where rescue can take place.

In the event of rescue, where the distance(between car emergency doors is greater thap 0,35 m, a
port@ble/movable bridge or a bridge integrated into the car, with handrails and a minimym width of
0,50|m but with sufficient clearance to-fit'in the opening of the emergency door, shall be prgvided.

The pridge shall be designed to support a minimum force of 2 500 N.

If the bridge is portable/moyable it shall be stored in the building where the rescue is to take place. The
use ¢f the bridge shall be described in the instruction manual.

If enpergency doors exist; they shall measure at least 1,80 m high and 0,40 m wide.
5.4.¢.3 If emergency trap doors or doors are installed, they shall conform to the following:

5.4.6.3.1 . Emergency trap doors and doors shall be provided with a means for manual lock|ng.

5.4.6 g ]
the car with a key suited to t

o doors shall be opened from outside the car without a key andifrom inside
he triangle defined in 5.3.9.3.
Emergency trap doors shall not open towards the inside of the car.

Emergency trap doors in the open position shall not project beyond the edge of the car.

5.4.6.3.1.2 Emergency doors shall be opened from outside the car without a key and from inside the
car using a key suited to the triangle defined in 5.3.9.3.

Emergency doors shall not open towards the outside of the car.

Emergency doors shall not be located in the path of a counterweight or a balancing weight or in front
of a fixed obstacle (except for beams separating the cars) preventing passage from one car to another.
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5.4.6.3.2 The locking called for in 5.4.6.3.1 shall be proved by means of an electric safety device in
conformity with 5.11.2.

In case of emergency doors, this device shall also stop the adjacent lift when unlocked.

Restoring the lift to service shall only be possible after deliberate relocking.

5.4.7 Carroof

54.71 In

addition to 5.4.3, the car roof shall fulfil the following requirements:

a) thecar
in 5.2.5

Howevz¢
0,30 m

b) the sur
non-slij

NOTE F

roof shall have sufficient strength to support the maximum number of persons, as indid

1, the car roof shall resist a minimum force of 2 000 N at any position on dn arg
x 0,30 m without permanent deformation.

face of the car roof where a person needs to work or move between working areas sha
D.

br guidance, see 1SO 14122-2:2016, 4.2.4.6.

5.4.7.2 The following protection shall be provided:

roof shall be provided with a toe board a minimum of 9,10 m high, positioned either:
the outer edge of the car roof; or

ween the outer edge and the position of th&*balustrade, where a balustrade (5.4.7.
vided;

he free distance in a horizontal plane,"beyond and perpendicular to the outer edge o

car rO(;f to the wall of the well exceeds 0,30'm, a balustrade shall be provided to the dimeng
i

a) thecar
1) on
2) Dbet
pra
b) where
given
The free dis
width or he

5.4.7.4.

tances shall be measured te.the wall of the well, allowing a larger distance in recesses
jght of which is less than.0,30 m.

5.4.7.3 Where lift component{s}1ocated between the outer edge of the car roof and the wall of the

can prevent

the risk of falling (sée Figures 15 and 16), the protection shall fulfil the following condit

simultaneoyssly:

a) where the distancg’between the outer edge of the car roof and the well wall is greater than 0,3
it shall hot be poassible to place a horizontal circle with a diameter greater than 0,30 m between the
outer eflge of the car roof and the relevant component(s), between components or between thg
of the blalustrade and the component(s);

ated

a of

1l be

1) is

f the
ions

, the

well
ions

0m,

end

b) when a force of 300 N is applied horizontally at right angles to any point to the component, it shall

not cau

se the component to deflect to a point where a) is no longer fulfilled;

c) the component shall extend in height above the car roof to form the same level of protection as
defined in 5.4.7.4 throughout the travel of the car.
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Dimensions in millimetres
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Key
1 lift well wall
2 lift car roof edge
3 Fopes, belts
4 puide rails
5 palustrade
Figure 15 — Example of components providing protection from falling (Electridlifts)
Dimensions ih millimetres
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1 lift well wall
2 lift carroof edge
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4’ _f,uidc ldi}b
5 Dbalustrade

Figure 16 — Example of components providing protection from falling (Hydraulic lifts)

5.4.7.4 Balustrades shall fulfil the following requirements:
a) they shall consist of a handrail and an intermediate bar at half the height of the balustrade;

b) considering the free distance in a horizontal plane beyond the inner edge of the handrail of the
balustrade and the well wall (see Figure 17), its height shall be at least:

1) 0,70 m where the distance is up to 0,50 m;
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2) 1,10 m where the distance exceeds 0,50 m;
c) the balustrade shall be located at a maximum distance of 0,15 m from the edges of the car roof;

d) the horizontal distance between the outer edge of the handrail and any part in the well
(counterweight or balancing weight, switches, rails, brackets, etc.) shall be at least 0,10 m.

When a force of 1 000 N is applied horizontally at right angles to any point at the top of the balustrade,
it shall resist without elastic deformation greater than 50 mm.

Dimensions in millimetres

<300

2100

a) No balustrade required but a toe-board 100 mm minimum high

<500

>700
|

NS

2100

<150 -300

b) Balustrade required, 700 mm minimum height and a toe-board 100 mm minimum height
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>500

21 100

2100

<150 ~300

c) Balustrade required, 1 100 mm minimum height and a toe-board 100 mm minimym height

Figure 17 — Car roof balustrade~ Height

5.4.7.5 Any glass used for the car roof shall be laminated.
5.4.7.6 Pulleys and/or sprockets fixed to the car shall have protection according to 5.5.7.

5.4.83 Equipment on top of the car
The following shall be installed on top:of the car:

a) rontrol device in conformity with 5.12.1.5 (inspection operation) operable within 0,30 m
horizontally from a refuge space (5.2.5.7.1);

b) ptopping device in conformity with 5.12.1.11, in an easily accessible position and no mgre than 1 m
from the entry pointforinspection or maintenance personnel.

This device may-be the one located next to the inspection operation control if this ig not placed
more than 1,mfrom the access point;

c) pocket outlet in conformity with 5.10.7.2.

5.4.1? Ventilation

5.4.9.1 Cars shall be provided with ventilation apertures in the upper and lower parts of the car.

5.4.9.2 The effective area of ventilation apertures situated in the upper part of the car shall be at least
1 % of the available car area, and the same also applies for the apertures in the lower part of the car.

The gaps round the car doors may be taken into account in the calculation of the area of ventilation
holes, up to 50 % of the required effective area.

5.4.9.3 Ventilation apertures shall be built or arranged in such a way that it is not possible to pass a
straight rigid rod 10 mm in diameter through the car walls from the inside.
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5.4.10 Lighting

5.4.10.1 The car shall be provided with electrical lighting that is permanently installed ensuring a light
intensity of at least 100 lux on the control devices and at 1 m above the floor at any point not less than

100 mm fro

NOTE
be ignored.

m any wall.

Depending on the configuration of the car, the handrail, tip-up seat, etc., can generate shadow that can

The light meter should be oriented towards the strongest light source when taking lux level readings.

5.4.10.2 THere shall be at least two lamps connected in parallel.

NOTE Iy

this context, lamp is understood to mean the individual light source, e.g. bulb, fluorescénttube

5.4.10.3 The car shall be continuously illuminated except when the car is parked and the-doors are cl

5.4.10.4 There shall be emergency lights with an automatically rechargeable emergency supply, W

is capable o
a)
b)
<)

at each
in the ¢

in the ¢

f ensuring a lighting intensity of at least 5 lux for 1 h:
alarm initiation device in the car and on the car roof;
entre of the car, 1 m above the floor;

entre of the car roof, 1 m above the floor.

This lighting shall come on automatically upon failure of thé@iormal lighting supply.

5.4.11 Cou

54111 G

The use of 3

5.4.11.2 If
shall be tak
within it.

nterweight and balancing weight

pneral

balancing weight is defined in 5.912.1.1.

the counterweight or the(balancing weight incorporates filler weights, necessary meag
en to prevent their displacement. To this effect, they shall be mounted in a frame and sec

5.4.11.3 Pylleys and/or spreckets fixed to the counterweight or to the balancing weight shall

protection &

5.5 Susp

ccording to §5.7.

ension-means, compensation means and related protection means

5.5.1 Suspénsion means

, etc.

sed.

hich

ures
ured

have

5.5.1.1 Cars, counterweights or balancing weights shall be suspended from steel wire ropes, or steel

chains with

parallel links (Galle type) or roller chains.

5.5.1.2 The ropes shall correspond to the following requirements:

a)

the nominal diameter of the ropes shall be at least 8 mm;

b) the tensile strength of the wires and the other characteristics (construction, extension, ovality,
flexibility, tests, etc.) shall be as specified in EN 12385-5 or ISO 4344.
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5.5.1.3 The minimum number of ropes or chains shall be two.

For hydraulic lifts this shall be a minimum of two per indirect acting jack, and two for the connection
between car and any balancing weight.

NOTE Where reeving is used, the number to take into account is that of the ropes or chains, and not the falls.
5.5.1.4 Ropes or chains shall be independent.

5.5.2 Sheave, pulley, drum and rope diameter ratios, rope/chain terminations

5.5.2.1 The ratio between the pitch diameter of sheaves, pulleys or drums and the nomjnal|diameter of
the quspension ropes shall be at least 40, regardless of the number of strands of the suspension ropes.

5.5.2.2 The safety factor of the suspension means shall not be less than:
a) [12inthe case of traction drive with three ropes or more;

b) [L6in the case of traction drive with two ropes;

c) [2in the case of drum drive and hydraulic lifts with ropes;

d) [10 in the case of chains.

In adldition, the safety factor of suspension ropes for traction lifts shall not be less than thalt calculated
according to ISO 8100-2:2019, 5.12.

The [safety factor is the ratio between the minimuni breaking load of one rope, in newtdns, and the
maximum force in this rope, in newtons, whewthe car is stationary at the lowest landihg, with its
ratefl load.

For [positive and hydraulic drives, thesafety factor of balancing weight ropes or chains shall be
calcyilated as above, in relation to the-rope/chain force due to the weight of the balancing weight.

5.5.2.3 The junction between the rope and the rope termination, according to 5.5.2.3.1, shdll be able to

5.5.2.3.1 The ends of.the ropes shall be fixed to the car, counterweight or balancing weight, or
suspension points ofithe dead parts of reeved ropes by means of self-tightening wedge type Jockets, (e.g.
according to EN 134171-6 or EN 13411-7), ferrule secured eyes (e.g. according to EN 13411-3), or swage

be assumed

ith wedges,

5.5.2.4 The ends of each chain shall be fixed to the car, counterweight or balancing weight, or
suspension points of the dead parts of reeved chains. The junction between the chain and the chain
termination shall be able to resist at least 80 % of the minimum breaking load of the chain.

5.5.3 Rope traction
NOTE Examples of design considerations are given in ISO 8100-2:2019, 5.11.
Rope traction shall be such that the following three conditions are fulfilled:

a) the car shall be maintained at floor level without slip when loaded to 125 %, as per 5.4.2.1 or 5.4.2.2;
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b) itshall be ensured that any emergency braking causes the car, whether empty or with rated load, to
decelerate to a speed which is lower than or equal to the speed for which the buffers are designed,
including reduced stroke buffer;

c) itshall notbe possible to raise the empty car, or the counterweight, to a dangerous position if either
the car or the counterweight is stalled; either:

1) theropes shall slip on the traction sheave; or
2) the machine shall be stopped by an electric safety device in conformity with 5.11.2.
NOTE Some lifting of the car or counterweight is acceptable, provided there is no risk of crushing at the

extremes of fravel, or falling back of the car, or counterweight causing impact forces on the means of suspersion,
and excessive retardation of the car.

5.5.4 Winding up of ropes for positive drive lifts

5.5.4.1 Tme drum, which can be used in the conditions laid down in 5.9.2.1.1 &), shall be helically
grooved andl the grooves shall be suited to the ropes used.

5.5.4.2 When the car rests on its fully compressed buffers, one and a halfturns of rope shall remalin in
the grooves|of the drum.

5.5.4.3 There shall only be one layer of rope wound on the drums
5.5.4.4 The angle of deflection (fleet angle) of the ropes inwelation to the grooves shall not exceed|4.
5.5.5 Disfribution of load between the ropes or thé chains

5.5.5.1 An automatic device shall be provided for eéqualizing the tension of suspension ropes or chpins,
at least at one of their ends.

5.5.5.1.1 For chains engaging with sprockets, the ends fixed to the car as well as the ends fixed t¢ the
balancing weight shall be provided with such equalization devices.

5.5.5.1.2 For chains in the case-of multiple return sprockets on the same shaft, these sprockets shdll be
able to rotate independently:

5.5.5.2 Ifpprings areiSed to equalize the tension, they shall work in compression.

5.5.5.3 Pijotection in the case of abnormal extension, slack rope or slack chain shall be providgd as
follows:

a) inthe case of two rope or two chain suspension of the car, an electric safety device in conformity with
5.11.2 shall cause the machine to stop in case of abnormal relative extension of one rope or chain;

b) for positive drive lifts and hydraulic lifts, if the risk of slack rope (or chain) exists, an electric safety
device in conformity with 5.11.2 shall cause the machine to stop when slack occurs.

After stopping, normal operation shall be prevented.

For hydraulic lifts with two or more jacks, this requirement applies for each suspension set.

5.5.5.4 The devices for adjusting the length of ropes or chains shall be made in such a way that these
devices cannot work themselves loose after adjustment.
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5.5.6.1 Compensation for the weight of the suspension ropes in order to ensure adequate traction or

hois

ting motor power shall be provided in accordance with the following conditions:

a) forrated speeds not exceeding 3,0 m/s, means such as chains, ropes or belts may be used;

b)

for rated speeds exceeding 3,0 m/s, compensation ropes shall be provided;

c) forlifts whose rated speed exceeds 3,5 m/s there shall be, in addition, an anti-rebound device;

d)

5.5.6.2 Whenever compensation ropes are used, the following shall apply:

a)
b)

c)

d)
e)
f)

5.5.6.3 Compensation means, e.g. ropes; chains, belts and their terminations, shall be]
withistanding, with a safety factor of 5; any static forces to which the means is subjected.

The
trav

5.5.]

5.5.7.1 For sheaves, pulleys and sprockets, overspeed governors, tension weight pulleys

shal
a)
b)
)

anh} b £l b 1 PR A | - 1 11 . e de 41 4= . £l A VN | -
1 1ICT UPTIAUIUIL U LHIT dIIUIFTTOUUIIU UTVILT SIAIT HITIAUT LT STUP Pl S U LT IITU HHI4UHITTIT

hn electric safety device in conformity with 5.11.2;

for rated speeds exceeding 1,75 m/s, compensation means without tensioning shall 4
Lhe vicinity of the loop.

Compensating ropes shall be as specified in EN 12385-5 or ISO 4344;
fensioning pulleys shall be used;

the ratio between the pitch diameter of the tensioningpulleys and the nominal dian
rompensating ropes shall be at least 30;

fensioning pulleys shall have protection accordingto 5.5.7;

the tension shall be provided by gravity;

the tension shall be checked by an electricsafety device in conformity with 5.11.2.

b1, and one-half total weightyof tension sheave assembly, where used, shall be included.

Protection for sheaves, pulleys and sprockets

be made according to Table 10 to avoid:
body injury;

Lhe ropes/chains leaving the pulleys/sprockets, if slack;

by means of

e guided at

neter of the

capable of

maximum suspended weight\of compensation means, with car or counterweight at the top of its

provisions

the introduction of objects between ropes/chains and pulleys/sprockets.
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Table 10 — Protection for sheaves, pulleys and sprockets

. Risk according to 5.5.7.1
Location of sheaves, pulleys and sprockets b
a C
on the roof X X X
At the car
under the floor X X
On the counterweight/balancing weight X X
In machine and pulley rooms x3 X xP
above car X X
Headroom
pbeside car X X
In the well -
Between pit and headroom X xb
Pit X X X
Extending upwards x3 X
Jack Extending downwards X xP
With mechanical synchronizing means X X X
x The risk shall be taken into account.
a | Protection shall be nip guards as a minimum, preventing accidental access‘to dreas where ropes/
chdlins enter or leave the sheaves, pulleys or sprockets (See Figure 18).
b | Required only if the ropes/chains are entering the traction sh€ayé or the pulley/sprocket
horfizontally or at any angle above the horizontal, up to a maximum of 90°.

1
{3
/ :
Key
1 pulley
2 rope, belt
3 nip guard

Figure 18 — Example of nip guard

5.5.7.2 The devices used shall be constructed so that the rotating parts are visible, and do not
hinder examination and maintenance operation. If they are perforated, the gaps shall comply with
[SO 13857:2008, Table 4.

The dismantling shall be necessary only in the following cases:
a) replacement of a rope/chain;
b) replacement of a pulley/sprocket;

c) re-cutting of the grooves.
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The devices for preventing the ropes from leaving the grooves of pulleys shall include one retainer near
the points where the ropes enter and leave the pulleys, and at least one intermediate retainer if more
than 60° of the angle of wrap is arranged below the horizontal axis of the pulley and the total angle of
wrap is more than 120° (see Figure 19).

CoOQQO

1 in conformance with 5.5.7.2

Key

2 nptin conformance with 5.5.7.2

Figure 19 — Examples of arrangements of rope retainers

5.5.8 Traction sheaves, pulleys and sprockets in the well

Traction sheaves, pulleys and sprockets may be installed in the well above the lowest landing level
und¢r the following conditions:

a) fhere shall be retaining devices to prevent diverter pulleys/sprockets from falling in the event of
h mechanical failure. These devices shall be able to support the weight of the pulley/sprockets and
the suspended loads;

b) |ftraction sheaves, pulleys/sprockets are placed in the vertical projection of the car, then clearances
n the headroom shall be according to 5.2.5.%

5.6 | Precautions against free fall, excéssive speed, unintended car movement and
cre¢ping of the car

5.6.1 General provisions

5.6.1.1 Devices, or combinations of devices and their actuation shall be provided to prevent the car from:
a) free fall;

b) pxcessive speed;either downwards, or up and down in the case of traction lifts;
c) pnintended movement, with open doors;

d) |nthecase of hydraulic lifts, creeping from a landing level.

5.6.1.2 For traction and positive drive lifts, the protection means in Table 11 shall be provided.

Table 11 — Protection means for traction and positive drive lifts

Hazardous situation Protection means Tripping means
Free fall and excessive speed in down Safety gear Overspeed governor (5.6.2.2.1)
direction of car (5.6.2.1)
Free fall of counterweight or balancing Safety gear Overspeed governor (5.6.2.2.1), or for
weight in the case of 5.2.5.4 (5.6.2.1) rated speeds not exceeding 1 m/s:

— tripping by breakage of suspension
means (5.6.2.2.2); or

— tripping by safety rope (5.6.2.2.3).
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Table 11 (continued)

Hazardous situation Protection means Tripping means
Excessive speed in up direction Ascending car overspeed |Included in 5.6.6
(traction lifts only) protection means
(5.6.6)
Unintended car movement with open Protection against unin- |Included in 5.6.7
doors tended car movement
(5.6.7)
5.6.1.3 Fqrhydrauliclifts devices or comhinations of devices and their actnation shall he pravided in
accordancefwith Table 12. In addition, protection against unintended movement according to 5.6(7 ghall
be provided.
Table 12 — Protection means for hydraulic lifts
Precautions against creeping
in addition to re-levelling (5.12.1.1.4)
Tripping of safety
Type of Alternative combinations gear Electrical
lifts to be selected (5.6.2.1) Pawl device anti-credp
by downward
movement of the (5.6.5) system
o (5.12.1.1p)
(5.6.2.224)
Safety gear (5.6.2.1),
Direct tripped by overspeed governor X X X
§ (5.6.2.2.1)
acting
lifts Rupture valve (5.6.3) X X
Restrictor (5.6.4) X
. Safety gear (5.6.2.1),
Precal-ltlons tripped by overspeed governor X X X
against (5.6.2.2.1)
free fall or
descent with Rupture valve (5.6:3)
excessive ) . plus safety geai(5.6.2.1) .
speed Indlrect tripped by breakage of suspension X X X
acting means (5:6.2.2.2)
lifts or by safetyTope (5.6.2.2.3)
Restrictor (5.6.4)
plus safety gear (5.6.2.1)
tripped by breakage of suspension X X
means (5.6.2.2.2)
or by safety rope (5.6.2.2.3)
5.6.2 Safety gear and its tripping means
5.6.2.1 Safety gear
5.6.2.1.1 General provisions
5.6.2.1.1.1 The safety gear shall be capable of operating in the downward direction and stopping

a car carrying the rated load, or a counterweight or balancing weight at the tripping speed of the
overspeed governor, or if the suspension devices break, by gripping the guide rails, and of holding the car,
counterweight or balancing weight there.

A safety gear which has the additional function of operating in the upward direction may be used in
accordance with 5.6.6.
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5.6.2.1.1.2 The safety gear is regarded as a safety component and shall be verified according to the

requirements in [SO 8100-2:2019, 5.3.

5.6.2.1.1.3 A data plate shall be fixed on safety gear, indicating:
a) the name of the manufacturer of the safety gear;
b) the type examination certificate number;

c) thetype of safety gear;

d) fcldj ustablethe aclfct_y gear shattbemarked-with:
1) the permissible load range; or

P) the adjustment parameter, if the relationship with the load range "is* speci
instruction manual.

5.6.2.1.2 Conditions of use for different types of safety gear

5.6.2.1.2.1 The car safety gear:

a) Fhall be of the progressive type; or

b) may be of the instantaneous type, if the rated speed of'the lift does not exceed 0,63 m/d.

For hydraulic lifts, instantaneous type safety gears otlier than of the captive roller type (w

tripped by an overspeed governor) shall only be uséd-if the tripping speed of the rupture v

maxjmum speed of the restrictor (or one-way resttictor), does not exceed 0,80 m/s.

5.6.2.1.2.2 Ifthe car or counterweight or balancing weight carries several safety gears, the}
of thle progressive type.

5.6.2.1.2.3 The safety gear of the counterweight or balancing weight shall be of the progre
the fated speed exceeds 1 m/s. Qtherwise, the safety gear may be of the instantaneous type.

5.6.2.1.3 Retardation

For
the

rogressive safety gear, the average retardation in the case of free fall of the car with r4g
ounterweightr the balancing weight, shall lie between 0,2 g, and 1 g,,.

5.6.2.1.4 Release

5.6.2.174.1 The release and automatic reset of a safety gear on the car, counterweight d
weightshall only be possible by raising the car, counterweight or balancing weight.

fied in the

hich are not
alve, or the

y shall all be

bsive type, if

ted load, or

r balancing

5.6.2.1.4.2 The release of the safety gear shall be possible at all load conditions up to the rated load:

a) by means defined for emergency operations (5.9.2.3 or 5.9.3.9); or

b) in application of procedures available on site (7.2.2).

5.6.2.1.4.3 After release of the safety gear, it shall require the intervention of a competent maintenance

person to return the lift to service.

NOTE The activation of the main switch is not sufficient by itself to allow the lift to be returned
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Electrical checking

When the car safety gear is engaged, an electric safety device in conformity with 5.11.2, mounted on
the car, shall initiate the stopping of the machine before or at the moment of safety gear operation.

5.6.2.1.6
5.6.2.1.6.1

5.6.2.1.6.2
adjustment

5.6.2.1.6.3
clearance td

5.6.2.1.6.4

pneumatically.

5.6.2.1.6.5
rope, it shal
an appropri

5.6.2.2 M
5.6.2.2.1

5.6.2.2.1.1
The followi

a) trippin
of ther

1) 0,8

2) 1 np/s for safety gearsqof-the captive roller type; or

3) 1,5
4) for

1,25-v

Constructional conditions

Jaws or blocks of safety gears shall not be used as guide shoes.

If the safety gear is adjustable, the final setting shall be sealed in such a way to prevent re-

without breaking the seal.

Accidental tripping of the safety gear shall be prevented as far as possible, e.g. by suffi
guide rails to allow horizontal movements of guide shoes.

Safety gears shall not be tripped by devices, which operate electrically, hydraulical

When a safety gear is tripped, either by the breakage of the suspension means orby as
I be assumed that the safety gear is tripped at a speed correspending to the tripping spe
ate overspeed governor.

eans of tripping the safety gear
Tripping by overspeed governor

General provisions
g shall be satisfied:

b of the overspeed governor for the safety gear shall occur at a speed at least equal to 1]
hted speed, and less than:

m/s for instantaneous gafety gears, except for the captive roller type; or

D m/s for progressive safety gear used for rated speeds not exceeding 1,0 m/s; or

progressiversafety gear for rated speeds exceeding 1,0 m/s [see Formula (6)]:

0,25
y

.I_

rient

y or

hfety
bd of

5 %

(6)

where v is expressed in metres per second.

For lifts where the rated speed exceeds 1 m/s, it is recommended to choose a tripping speed as
close as possible to the value required in 4).

For lifts with low rated speed, it is recommended to choose a tripping speed as close as possible to
the lower limit indicated in a);

b) overspeed governors using only traction to produce the tripping force shall have grooves which:

— have been submitted to an additional hardening process; or

72

have an undercut in accordance with ISO 8100-2:2019, 5.11.2.3.1;
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the direction of rotation, corresponding to the operation of the safety gear, shall be marked on the

overspeed governor;

the tensile force in the overspeed governor rope produced by the governor, when tripped, shall be

at least the greater of the following two values:
— twice that necessary to engage the safety gear; or

— 300N.

5.6.2.2.1.2 Response time

In o
(see

l‘der to ensure tripping of the overspeed governor before a dangerous speed can
[SO 8100-2:2019, 5.3.2.3.1), the maximum distance between tripping points on the goy

not ¢xceed 250 mm related to the movement of the governor rope.

5.6.2.2.1.3 Overspeed governor ropes

The

a)
b)

)

g)

rope of an overspeed governor shall satisfy the following conditions¢
Lhe overspeed governor shall be driven by a wire rope as specifiedin EN 12385-5 or IS(

the minimum breaking load of the rope shall be related by ,asafety factor of at least 8 t
force produced in the rope of the overspeed governor whew tripped, taking into accou
factor ., equal to 0,2 for traction type overspeed goverhor;

the ratio between the pitch diameter of the pulleys for the overspeed governor rd
hominal rope diameter shall be at least 30;

ts tensioning weight shall be guided;

the overspeed governor may be a part-of the tensioning device provided that its trippin
hot altered by the movement of the'tensioning device;

during the engagement of the safety gear, the overspeed governor rope and its termin|
Femain intact, even in the/case of a braking distance greater than normal;

Lhe overspeed governor rope shall be easily detachable from the safety gear.

5.6.2.2.1.4 Accessibility

The
a)
b)
‘)

pverspeed governor shall meet the following conditions:

flocated in the well, the overspeed governor shall be accessible and reachable from outs

be reached
yernor shall

4344,

the tensile
nt a friction

pe and the

Lhe overspeed governor rope shall be tensipfied by a pulley with a tensioning weight. This pulley or

o values are

ations shall

Lhe overspeed governor shall be accessible and reachable for inspection and maintenance;

de the well;

the requirement in b) does not apply if the following three conditions are fulfilled:

1) the tripping of the overspeed governor according to 5.6.2.2.1.5 is effected by means

of aremote

control, except cableless, from outside the well, whereby an involuntary tripping is not effected

and the actuation device is not accessible to unauthorized persons;

2) the overspeed governor is accessible from the roof of the car or from the pit for inspection and

maintenance; and

3) the overspeed governor returns after tripping automatically into the normal position, as the

car, counterweight or balancing weight is moved in the upward direction.

However, the electrical parts may return into the normal position by remote control from the outside of
the well. This shall not influence the normal function of the overspeed governor.
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5.6.2.2.1.5

Possibility of tripping the overspeed governor

During checks or tests, it shall be possible to operate the safety gear at a lower speed than that indicated
in 5.6.2.2.1.1 a), by tripping the overspeed governor in a safe way.

If the overspeed governor is adjustable, the final setting shall be sealed in such a way to prevent re-

adjustment

5.6.2.2.1.6

without breaking the seal.

Electrical checking

The following shall be met:

a) theove
with 5.1
the trip

Howevz

rspeed governor or another device shall, by means of an electric safety device in confer
| 1.2, initiate the stopping of the lift machine before the car speed, either up or down)rea
ping speed of the governor.

when the tripping speed of the governor is reached;

mity
ches

b1, for rated speeds not exceeding 1 m/s, this device may operate at the latest-at the mognent

b) if, afterjrelease of the safety gear (5.6.2.1.4), the overspeed governor does net automatically feset
itself, ah electric safety device in conformity with 5.11.2 shall prevent the'starting of the lift while
the ovefspeed governor is not in the reset position. This device shall, however, be made inoperative
in the cpse provided for in 5.12.1.6.1 d) 2);

c) the brepkage or excessive rope stretch of the governor rope shall-cause the motor to stop by mpans
of an elpctric safety device in conformity with 5.11.2.

5.6.2.2.1.7 | The overspeed governor is regarded as a safety~component and shall be verified accoirlding

to the requirements in ISO 8100-2:2019, 5.4.

5.6.2.2.1.8 | A data plate shall be fixed on the overspéed governor, indicating:

a) the name of the manufacturer of the overspéed governor;

b) the typp examination certificate number;

c) the typg of the overspeed governer;

d) the acttial tripping speed fer.which it has been adjusted.

5.6.2.2.2 [Tripping by breakage of suspension means

When the safety gear-i§ tripped by the breakage of the suspension means, the following applies:

a) the tenfile farce exerted by the actuating mechanism shall be at least the greater of the folloying
two Vallues:

1) twice that necessary to engage the safety gear; or

2) 300N;

b) when springs are used for the tripping of the safety gear, they shall be of the guided compression

type;

c) itshall be possible for a test of the safety gear, and its actuating mechanism, to be made without the
need to enter the well during the test;

To this end, a means shall be provided so that it is possible, while the car is descending (under

normal

operation), to activate the safety gear by a loss of tension in the suspension rope.

Where the means provided is mechanical, the force required to operate it shall not exceed 400 N.
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After these tests, it shall be checked that no distortion or deterioration which could impair the use
of the lift has occurred.

NOTE Itis acceptable for the means to be stored within the well and moved outside when a test is performed.

5.6.2.2.3 Tripping by safety rope
When the safety gear is tripped by a safety rope, the following applies:
a) the tensile force exerted by the safety rope shall be at least the greater of the following two values:

1) doazion ot s A oo ooy fo anaoon thha cofotyy ono 3
LJ CLVVILU LIIdU llb\/\,JJClA_y LU \/116(]5\/ LIIC OdIT L)’ 6\4(]1’ Ul

P) 300 N;
b) the safety rope shall be in conformity with 5.6.2.2.1.3;
c) therope shall be tensioned by gravity or by springs that do not affect the.safe function,|if broken;

d) Huring the engagement of the safety gear, the safety rope and its tegminations shall renain intact,
bven in the case of a braking distance greater than normal;

e) Lhe breakage or slackening of the safety rope shall cause the machine to stop by means df an electric
cafety device (5.11.2);

f) pulleys used for carrying the safety rope shall be meunted independently of any shaft or pulley
hssembly that carries the suspension ropes or chains;

g) protection devices shall be provided in accordance with 5.5.7.1.
5.6.2.2.4 Tripping by downward movementof the car

5.6.2.2.4.1 Tripping by rope
Tripping by rope of the safety gear shall be actuated under the following conditions:

a) pfter a normal stop, a rope-which satisfies 5.6.2.2.1.3, attached to the safety gear, shall be blocked
with a force defined in 5:6:2.2.3 a) (for example, the overspeed governor rope);

b) the rope blocking meehanism shall be released during normal movement of the car;
c) fthe rope blocking-mechanism shall be actuated by guided compression spring(s) and/o1f by gravity;
d) rescue opetration shall be possible in all circumstances;

e) pn electric device as per 5.11.2, associated with the rope blocking mechanism shall cause stopping
bf the'machine at the latest at the moment of blocking of the rope, and shall prevent pny further
normal downward movement of the car;

f) precautions shall be taken to avoid involuntary tripping of the safety gear by the rope in case of
disconnection of the electric power supply during a downward movement of the car;

g) the design of the system of rope and rope blocking mechanism shall be such that no damage is
possible during the engagement of the safety gear;

h) the design of the system of rope and rope blocking mechanism shall be such that no damage is
possible by an upward movement of the car.
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5.6.2.2.4.2

Tripping by

Tripping by lever

lever of the safety gear shall be actuated under the following conditions:

a) after the normal stopping of the car, a lever attached to the safety gear shall be extended into a
position to engage with fixed stops, which are located at each landing;

b) the lever shall be retracted during the normal movement of the car;

c) the movement of the lever to the extended position shall be effected by guided compression
spring(s) and/or by gravity;

d) emergency operation shall be possible in all circumstances;

e) precaut
the disq

f) thedes
1) dul
2) by

g) anelect
extends
of oper

h) an elec
the car

5.6.3 Rupture valve

ions shall be taken to avoid involuntary tripping of the safety gear by the lever;in ca
onnection of the electric power supply during a downward movement of the car;

gn of the lever and stops system shall be such that no damage is possible:

ing the engagement of the safety gear, even in the case of longer braking'distances;
hn upward movement of the car;

ric device shall prevent any normal movement of the car when the tripping lever is not 1
htion;

[ric safety device, in conformity with 5.11.2, shall-prevent any normal down moveme
when the tripping lever is not in the retracted poSition.

e of

n its

bd position after normal stopping, the car doors shall be closed and the lift shall be taken out

nt of

5.6.3.1 The rupture valve shall be capable of. stopping the car in downward movement, and of

maintaining
equal to rat

The ruptursg
Retardatior

The averagg

az—Qm
6-A

where

it stationary. The rupture valve shall’be tripped at the latest when the speed reaches a
pd speed downwards, v, plus 0,30/m/s.

 valve shall be selected so-that the average retardation, g, lies between 0,2 g, and 1 g,,.
of more than 2,5 g, shalt'not last longer than 0,04 s.
 retardation, a, can-be evaluated by Formula (7):

bhx 7

n'td

alue

(7)

A isthe area of Jack where pressure 1s acting, expressed 1n square centimetres;

n is the number of parallel acting jacks with one rupture valve;

Qmax 1s the maximum flow, expressed in litres per minute;

r is the reeving factor;

tq is the braking time, expressed in seconds.

5.6.3.2 The rupture valve shall be accessible for adjustment and inspection directly from the car roof,

or from the
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pit.
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5.6.3.3 The rupture valve shall be:
a) integral with the cylinder;
b) directly and rigidly flange-mounted;

c) placed close to the cylinder and connected to it by means of short rigid pipes, hav
flanged or threaded connections; or

d) connected directly to the cylinder by threading.

1:2019(E)

ing welded,

The rupture valve shall be provided with a thread ending with a shoulder. The shoulder shall butt up

agaipst the cylinder.

Othgr types of connections, such as compression fittings or flared fittings, are not permitted between

the ¢ylinder and the rupture valve.

5.6.3.4 On lifts with several jacks, operating in parallel, one common rupture valve m
Othgrwise, the rupture valves shall be interconnected to cause simultanegustclosing, in orde
the floor of the car from inclining by more than 5 % from its normal position.

5.6.3.5 The rupture valve shall be calculated as the cylinder.

5.6.3.6 If the closing speed of the rupture valve is controlléd by a restricting device, a fi
located as near as possible before this device.

5.6.3.7 There shall be, in the machinery space, a mie€ahs which can be manually operated f
of tHe well, allowing to reach the tripping flow ofithe rupture valve without overloading
meahs shall be safeguarded against unintentional operation. It shall not neutralize the sa
adjafent to the jack.

5.6.3.8 The rupture valve is regarded-as a safety component and shall be verified accot
requirements in [SO 8100-2:2019, 5.9

5.6.3.9 A data plate shall be'fixed on the rupture valve, indicating:
he name of the mantfacturer of the rupture valve;
he type examination certificate number;

he tripping flow for which it has been adjusted.
Restrictors

ay be used.

I to prevent

ter shall be

rfom outside
the car. The
fety devices

'ding to the

5.6.4

he speed of

the car with rated load in downward movement exceeding the rated speed downwards, v4, by more than

0,30 m/s.

5.6.4.2 The restrictor shall be accessible for inspection directly from the car roof or from the pit.

5.6.4.3 The restrictor shall be:
a) integral with the cylinder;

b) directly and rigidly flange-mounted;

c) placed close to the cylinder and connected to it by means of short rigid pipes, having welded,

flanged or threaded connections; or

© IS0 2019 - All rights reserved
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d)

connected directly to the cylinder by threading.

The restrictor shall be provided with a thread ending with a shoulder. This shall butt up against the

cylinder.

Other types of connections such as compression fittings or flared fittings are not permitted between
the cylinder and the restrictor.

5.6.4.4 The restrictor shall be calculated as the cylinder.

5.6.4.5 I

the machinery space, there shall be a means which can be manually operated from outsi

e of

the well, all
safeguarded
the jack.

bwing to reach the tripping flow of restrictor without overloading the car. The means shd
| against unintentional operation. In no case shall it neutralize the safety devices adjace

5.6.4.6 Only the one-way restrictor where mechanical moving parts are used is regarded as a s

component

5.6.4.7 A
(5.6.4.6), in

a)
b) thetyp
c)

the nan

the trip

and shall be verified according to the requirements in ISO 8100-2:2019¢5.9.

data plate shall be fixed on the one-way restrictor where mechanical moving parts are
licating:

ne of the manufacturer of the one-way restrictor;
b examination certificate number;

ping flow for which it has been adjusted.

5.6.5 Pawl device

5.6.5.1 The pawl device shall operate only in the’"downward direction, and be capable of stoppin

car,with al
a) for liftg

b) foralld

5.6.5.2 At
stop the doy

5.6.5.3 Fa
a) toprev

b) tostop

bad according to Table 6 (5.4.2.1), and'maintaining it stationary on fixed stops:
provided with a restrictor or ene=way restrictor: from a speed of vy + 0,30 m/s; or

ther lifts: from a speed equal to 115 % of the downwards rated speed, v.

least one electrically.retractable pawl shall be provided, designed in its extended positi
vnward moving cdr.against fixed supports.

r each landing@; supports shall be provided and arranged at two levels:
ent thecar from sinking below the landing level by more than 0,12 m; and

the car at the lower end of the unlocking zone.

1l be
nt to

hfety

used

r the

n to

5.6.5.4 The movement of the pawl(s) to the extended position shall be effected by guided compression
spring(s) and/or gravity.

5.6.5.5 The supply to the electric retraction device shall be interrupted when the machine is stopped.

5.6.5.6 The design of the pawl(s) and supports shall be such that, whatever the position of the pawl,
the car cannot be stopped or any damage caused during the upward movement.
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5.6.5.7 A buffering system shall be incorporated in the pawl device (or in the fixed supports).

5.6.5.7.1 Buffers shall be of the following types:

a) energy accumulation; or

b) energy dissipation.

5.6.5.7.2 The requirements of 5.8.2 apply by analogy.

In addition, the buffer shall maintain the car stationary at a distance not exceeding 0,12 m below any

load
5.6.!

ont
dow|

5.6.]
dow]

5.6.}

5.6.6 Ascending car overspeed protection means

.5.9.2

.5.10 If energy dissipation‘buffers [5.6.5.7.1 b)] are used, an electric safety device in conf]
2 shall immediately initiate stopping of the machine if the car is travelling downwards

ng level when carrying the rated load.

5.8 When several pawls are provided, precautions shall be taken to ensure thatall p4
1eir respective supports, even in the case of disconnection of the electrical power supj
hward movement of the car.

b.9  An electric safety device which complies with the requiremeints of 5.11.2 shall
hward movement of the car when a pawl is not in the retracted position.

b.9.1 The pawl device shall be checked electrically in the extended position when the ¢

If the pawl device is not in the extended position:

hn electric device, which complies with the requjréments of 5.11.2.2, shall prevent thg
the doors and any normal movement of the car;

Lhe pawl device shall be fully retracted and&he car shall be sent to the lowest level se
ift; and

the doors shall open to allow personsto leave the car and the lift shall be taken out of o

rn to normal operation shall require the intervention of a competent maintenance pers

ing of the machine inndownward motion, when the buffer is not in its normal extended p
er supply shall be-interrupted according to 5.9.3.4.3.

5.6

of thle aSeending car (see 5.6.6.10) and cause the car to stop, or at least reduce its speed to th
the qounterweight buffer is designed. The means shall be active in:

ﬂi.l The means, comprising speed monitoring and speed reducing elements, shall deteq

wwls engage
bly during a

brevent any

hr stops.

opening of
rved by the
peration.
on.
prmity with

hnd prevent
osition. The

t overspeed
ht for which

a) normal operation;

b) manual rescue operation, unless there is a direct visual observation of the machine or the speed is
limited by other means to less than 115 % of the rated speed.

5.6.6.2 The means shall be capable of performing as required in 5.6.6.1 without assistance from any
lift component that controls the speed or retardation, or stops the car during normal operation, unless
there is built-in redundancy and correct operation is self-monitored.

In the case of using the machine brake, self-monitoring can include verification of correct lifting or
dropping of the mechanism or verification of the braking force. If a failure is detected, the next normal
start of the lift shall be prevented.
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Self-monitoring is subject to type examination.

A mechanical linkage to the car, whether or not such linkage is used for any other purpose, may be used
to assist in this performance.

5.6.6.3 The means shall not allow a retardation of the empty car in excess of 1 g, during the
stopping phase.

5.6.6.4 The means shall act on:

a) the car;

b) the couLterweight;
c) theropg system (suspension or compensating);
d) the tra¢tion sheave; or

e) the sarhe shaft as the traction sheave, provided that the shaft is only statically supportgd in
two pojnts.

5.6.6.5 The means shall operate an electric safety device in conformity/with 5.11.2 if it is engaged
5.6.6.6 The release of the means shall not require access to the well:

5.6.6.7 Axer the release of the means, the return of the_lift to normal operation shall requirg the
intervention of a competent maintenance person.

5.6.6.8 Affter its release, the means shall be in a condition to operate.

5.6.6.9 Ifjthe means requires external energy to operate, the absence of energy shall cause the ljft to
stop and kegp it stopped. This does not apply for guided compression springs.

5.6.6.10 The speed monitoring elementof the lift, which causes the ascending car overspeed prote¢tion
means to adtuate, shall be, either:

a) an overspeed governor conforming to the requirements of 5.6.2.2.1; or
b) adevicg conforming to;

1) 5.6{2.2.1.1 a).0¥5.6.2.2.1.6 regarding the tripping speed;

2) 5.6]12.2.1.2regarding the response time;
3) 5.612:2.1.4 regarding accessibility;

4) 5.6.2.2.1.5 regarding the possibility of tripping;
5) 5.6.2.2.1.6 b) regarding the electrical checking;

and where equivalence to 5.6.2.2.1.3 a), 5.6.2.2.1.3 b), 5.6.2.2.1.3 e}, 5.6.2.2.1.5 (for sealing) and
5.6.2.2.1.6 ¢) regarding those aspects is assured at the same time.

5.6.6.11 The ascending car overspeed protection means is regarded as a safety component and shall be
verified according to the requirements in ISO 8100-2:2019, 5.7.

5.6.6.12 A data plate shall be fixed on the ascending car overspeed protection means, indicating:

a) the name of the manufacturer;
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b) the type examination certificate number;

c) the actual tripping speed for which it has been adjusted;

d) the type of ascending car overspeed protection means.

5.6.7 Protection against unintended car movement

1:2019(E)

5.6.7.1 Lifts shall be provided with a means to prevent or stop unintended car movement away from
the landing, with the landing door not in the locked position and the car door not in the closed position,

asa

esult of any single fajlure of the lift machine or drive control system on which the safe

ovement of

the ¢
Excl
i)
2)
3)
4)
5)

ar depends.

1ded are failures of the:

suspension ropes or chains;

Lhe traction sheave, drum, or sprockets of the machine;
flexible hoses;

steel piping; and

cylinder.

No
and
brak

Any

A f:lleure of the traction sheave includes a sudden loss of traction.

tection of the unintended car movement needs to-be provided in lifts without levelling,
preliminary operations with doors open according to 5.12.1.4, if the stopping element i
e complying with 5.6.7.3 and 5.6.7.4.

sSlip due to the traction conditions at unifitended movement stopping shall be taken into|

calcyilation and or verification of the stopping distance.

5.6.]
stop

5.6.]
com
oper

NOT

/.2 The means shall detect unintended movement of the car, cause the car to stop,
ped.

7.3 The means shall be capable of performing as required without assistance fr
bonent that , controls-the speed or retardation, stops the car or keeps it stopped du
ation, unless there'isbuilt-in redundancy and correct operation is self-monitored.

) Machine’brakes according to 5.9.2.2.2 is considered to have built-in redundancy.

In the case «Of using the machine brake, self-monitoring can include verification of corre

droq

In th

pingwefithe mechanism or verification of the braking force.

re-levelling
5 a machine

account for

and keep it

bm any lift
'ing normal

ct lifting or

e-Case of using two electrically commanded hydraulic valves operating in series for §

lowing and

stopping in normal operation, self-monitoring implies separate verification of correct opening or
closing of each valve under the empty car static pressure.

If a failure is detected, car and landing doors shall be closed and the normal start of the lift shall be
prevented.

Self-monitoring is subject to type examination.

5.6.7.4 The stopping element of the means shall act on:

a) the car;

b) the counterweight;
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f)

the rope system (suspension or compensating);

the traction sheave;

the same shaft as the traction sheave, provided that the shaft is only statically supported in two

points;

or

the hydraulic system (including the motor/pump in up direction by isolation of the electrical

supply)

The stopping element of the means, or the means keeping the car stopped may be the same as those
used for:

The stoppiy

preven

preven

ing overspeed in down direction;
ing ascending car overspeed (5.6.6).

g elements of the means may be different for the downward direction andyfor the upy

vard

not

rt of

p car

direction.

5.6.7.5 The means shall stop the car in a distance under the following conditiéns (see Figure 20):

a) the stopping distance shall not exceed 1,20 m from the landing wheré the unintended car movement
has bedn detected;

b) the vertical distance between the landing sill and the lowest part of the car apron shall
exceed|200 mm;

c) in caselof enclosures according to 5.2.5.2.3, the distance-between the car sill and the lowest pa
the well wall facing the car entrance shall not exceed-200 mm;

d) the verfical distance from the car sill to the landing door lintel, or from the landing sill to thg
door lintel shall not be less than 1,0 m.

These valug
from a stan

82

s shall be obtained with any load in the car, up to 100 % of the rated load, moving 4
(still position at landing level.

way
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Dimensions in millimetres
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Figure 20 — Unintended car movement — Downwards and upwards movement

5.6.7.6 During the stopping phase, the stopping element of the means shall not allow a refardation of
the dar in excess of:

— [L g, for unintehded movements in the upward direction with an empty car;

— the valuéstaccepted for devices protecting against free fall in the downward direction.

5.6.7.7”\.The unintended movement of the car shall be detected by an electric safety device if] conformity
with{ 52V1.2 at the latest when the car leaves the unlocking zone (5.3.8.1).

5.6.7.8 The means shall operate an electric safety device in conformity with 5.11.2 if it is engaged.

NOTE This can be common to the switching device of 5.6.7.7.
5.6.7.9 When the means has been activated or the self-monitoring has indicated a failure of the
stopping element of the means, its release, or the reset of the lift, shall require the intervention of a

competent maintenance person.

5.6.7.10 The release of the means shall not require access to the car or the counterweight or
balancing weight.
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5.6.7.11 After its release, the means shall be in condition to operate.

5.6.7.12 If the means requires external energy to operate, the absence of energy shall cause the lift to
stop and keep it stopped. This does not apply for guided compression springs.

5.6.7.13 The unintended car movement with open doors protection means is regarded as a safety
component and shall be verified according to the requirements in ISO 8100-2:2019, 5.8.

5.6.7.14 A data plate shall be fixed on the unintended movement protection means, either for the
complete system or subsystems in accordance with ISO 8100-2:2019, 5.8.1, indicating:

a) the name of the manufacturer of the unintended movement protection means;
b) the typp examination certificate number;

c) the typg of unintended movement protection means.
5.7 Guidp rails
5.7.1 Guiding of the car, counterweight or balancing weight

5.7.1.1 The car, counterweight or balancing weight shall each be guided by at least two rigid pteel
guide rails.

5.7.1.2 The guide rails shall be made of drawn steel, or the'\fubbing surfaces shall be machined.

5.7.1.3 Guide rails for counterweights or balancing weights without safety gear may be made of forjmed
metal sheet] They shall be protected against corrosion.

5.7.1.4 The fixing of the guide rails to their:brackets and to the building shall permit compensaftion,
either autorpatically or by simple adjustment;.of effects due to normal settling of the building or shrinkage
of concrete.

A rotation (f the attachments by which'the guide rails can be released shall be prevented.

5.7.1.5 Fdr guide rail fixings-Containing non-metallic elements, the failure of these elements shdll be
taken into account for calculation of permissible deflections.

5.7.2 Pernmissible-stresses and deflections

5.7.2.1 General provisions

5.7.2.1.1 The guide rails, their joints and attachments shall withstand the loads and forces imposed on
them in order to ensure a safe operation of the lift.

The aspects of safe operation of the lift concerning guide rails are:
a) guidance of the car, counterweight or balancing weight shall be assured;
b) deflections shall be limited to such an extent that, due to them:

1) unintended unlocking of the doors shall not occur;

2) operation of the safety devices shall not be affected; and

3) collision of moving parts with other parts shall not be possible.
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5.7.2.1.2 The combination of deflections of guide rails and deflections of brackets, play in the guide
shoes and straightness of the guide rails shall be taken into account in order to ensure safe operation of
the lift.

5.7.2.2 Load cases
The following load cases shall be considered:
— normal operation — running;

— normal operation — loading and unloading;

— pafety device operation.
NOTE1 For each load case, a combination of forces can act on the guide rails (see 5.7.2.3.1)|

NOTE2 Depending on the fixation of the guide rails (standing or hanging), the-worst case i considered
releyant for the safety device providing the force to the rail.

5.7.2.3 Forces on guide rails

5.7.2.3.1 The following forces on guide rails shall be taken intoraceount for calculation of jpermissible
stregses and deflections of guide rails:

a) horizontal forces from guide shoes due to:

1) masses of the car and its rated load, compénsation means, travelling cables, [etc. or the
counterweight/balancing weight, taking into consideration their suspension |points and
dynamic impact factors; and

)  wind loads in case of lifts outside a building with partially enclosed well;
b) yertical forces from:

1) braking forces of safety gears‘and pawl devices fixed on guide rails;

P) auxiliary parts fixed gnythe guide rail;

B) weight of guide rail,-and

1) push through forces of rail clips;

c) forques duedo-auxiliary equipment including dynamic impact factors.

5.7.2.3.2 <Th¢ acting point, P, of the masses of the empty car and components supported by the car,
suchl as«ram, part of travelling cable, compensating ropes/chains (if any) shall be the maps centre of
gravjtg-of them.

5.7.2.3.3 The guiding forces of a counterweight, M
taking into account:

«wt» Or balancing weight, My, shall be evaluated

— the acting point of the mass;
— the suspension; and
— the forces due to compensating ropes/chains (if any), tensioned or not.

On a counterweight or balancing weight, centrally guided and suspended, an eccentricity of the acting
point of the mass from the centre of gravity of the horizontal cross area of the counterweight or
balancing weight of at least 5 % of the width and 10 % of the depth shall be taken into consideration.
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5.7.2.3.4 Inload cases “normal use” and “safety device operation”, the rated load, @, of the car shall be
evenly distributed over those three quarters of the car area being in the most unfavourable position.

However, if different load distribution conditions are intended after negotiations (0.4.2), additional
calculations shall be made on the basis of this condition, and the worst case shall be considered.

The braking force of safety devices shall be equally distributed on guide rails.

NOTE It is assumed that the safety devices operate simultaneously on the guide rails.

5.7.2.3.5 The vertical force, F,, of the car, counterweight or balancing weight resulting in compression

or tension fprce shall be evaiuated accordingty by USing Formuiae (8] to (12]:

F, =ﬁ'g"r.l($(‘?)+(Mg-gn)+Fp for the car (8)

F, =ﬁ'g"n.ﬂ+(Mg “In )+Fp for the counterweight 9

F, = ﬁg"n—MbWt + (Mg “In )+Fp for the balancing weight (10)

F, =nyF, in case of guide rails supported on the pit or hanging (fixed at the top of the well) |(11)

F, = %”b -F.. in case of freely hanging guide rails (no fixing point) (12)
where

F, is the push through forces of all brackets at one guide rail (due to normal settling of the bujild-
ing|or shrinkage of concrete), in newtons;

is the push through force of alhelips per bracket, in newtons;
g, isthe standard acceleration of free fall (9,81 m/s?);

k; is the impact factor@ac¢eording to Table 14 (k; = 0 in the case of no safety device acting on
guide rail);

M, is the mass of\0ne line of guide rails, in kilograms;

n is the puimber of guide rails;

ny, is thesnumber of brackets for a gnidn r:\i];

P are the masses of the empty car and components supported by the car, i.e. part of the travel-
ling cable, compensating ropes/chains (if any), etc., in kilograms;

Q istheratedload, in kilograms.
NOTE F,, depends on the way the guide rail is supported, the number of fixations, brackets and clip design.
For small travels, the effect of the settling of the building (not made of timber) is small and can be absorbed by

the elasticity of the brackets. In this case, the use of non-sliding clips is common practice.

For travel heights not exceeding 40 m the force, F,, may be ignored in the formula. The design shall
allow for adequate clearances above and/or below tfle guide rails depending on the fixation to allow for
the shrinkage of the building.
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5.7.2.3.6 While loading or unloading a car, a vertical force on the sill, F, is assumed to act

1:2019(E)

centrally on

the sill of the car entrance. The amount of the force applied on the sill shall be as Formulae (13) to (15):

Fg=0,4-g, -Q for passenger lifts

F3=0,6-g, -Q for goods passenger lifts

Fs=0,85-g,-Q

ifthe wpighf of the device is notincluded in the rated load

for goods passenger lifts in the

(13)

(14)

case of heavy handling devices,

(15)

NOTE
expefrience — is not bigger than half the rated load: 0,6 + 0,5 - 0,5 = 0,85.

Whd
entr

n applying the force on the sill, the car shall be regarded as empty. For €ars with mo
hnce, the force on the sill needs to be applied at the most unfavourable entrance only.

Whe

5.7.]
shal
equi

be considered, except for overspeed governors and their’associated parts, switches or
pment.

If th
Tabl

e machine or rope suspensions are fixed to the.guide rails, additional load cases acco
p 13 shall be considered.

5.7.%
encl

.3.8
psure, and determined by negotiation with the building designer (0.4.2).

0,85 is based on the assumption of 0,6 - Q and half of the weight of the forklift truck) wh

n the car is at the landing and the guide shoes (top and bottom ofcar) are positioned v
of thle distance between the vertical guide rail brackets, the bendingidue€ to sill forces may b

2.3.7 Forces and torques per guide rail due to auxiliary¢équipment fixed to the guid

ich — due to

re than one

vithin 10 %
e ignored.

e rail, M,

positioning

"ding to the

Windloads, WL, shall be considered with lifts outside a building with incomplete well

5.7.3 Combination of loads and forces
The Joads and forces and the load\cases to be taken into consideration are shown in Table 1.
Table 13 — Loads and forces to be taken into consideration in the different load|cases
Load cases /| \Loads and P Q M./ | Fs F, My | M, WL
forces bwt
Running X X X xa X X X
Normal -
operation Loading + X X %A X X X
unloading
Safety device X X X X3 X X
@peration
a  Seeb5.7.2.3.5.
NOTE Load and forces may not act simultaneously.
5.7.4 Impact factors

5.7.4.1 Safety device operation

The impact factor due to safety device operation, k4, (see Table 14) depends on the type of safety device.
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5.7.4.2 Normal operation

In the load case “normal operation, running”, the vertical moving masses of the car, P + Q, and
counterweight/balancing weight, M..,./M,,,, shall be multiplied by the impact factor, k,, (see Table 14)
to take into consideration hard braking due to electric safety device actuation or by an accidental
interruption of the power supply.

5.7.4.3 Auxiliary parts fixed to the guide rail and/or other operational scenarios

The forces applied to the guide rails of the car, counterweight or balancing weight shall be multiplied
with the impact factor, k,, (see Table 14) to take into account the possible car, counterweight or

balancing weight bounce when the car, counterweight/balancing weight is stopped by a safety deyjce.
5.7.4.4 Values of impact factors
The values pf the impact factors are given in Table 14.
Table 14 — Impact factors
Impact at Igiperct Value
factor
Qperation of instantaneous safety gear, not of the captive roller type 5
peration of instantaneous safety gear, of the captive roller typé
of pawl device with energy accumulation type buffer or energy 3
afcumulation type buffer k,
peration of progressive safety gear or pawl device with energy 2
djissipation type buffer or energy dissipation type buffer
Rlupture valve 2
Running k, 1,2
Auxiliary parts fixed to the guide rail and-other operational k ()2
sgenarios 3
2| The value is determined by the manufacturer depending on the actual installation.
5.7.4.5 Permissible stresses
The permisfible stresses shall be determined by Formula (16):
R
O perm 7 S_m (16)
t
where
Operm 1§ the permissible stress, in newtons per square millimetre;
R,  isthe tensile strength, in newtons per square millimetre;
S is the safety factor.
The safety factor shall be taken from Table 15.
Table 15 — Safety factors for guide rails
Load cases Elongation (4;) Safety factor
) i i As>12% 2,25
Normal operation and loading/unloading
8%<A:<12% 3,75
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Table 15 (continued)

Load cases Elongation (4;) Safety factor
. . As>12% 1,8
Safety device operation
8%<A5<12% 3,0

The strength values shall be taken from the manufacturer.

Materials with elongations less than 8 % are regarded as too brittle and shall not be used.

5.7.4.6 _Permissible deflections

For [T-profile guide rails and their fixings (brackets, separation beams), the maximun] calculated

permissible deflections, 6, are:

a) Pperm = 5 mm in both directions for car, counterweight or balancing weight/guide rails on which
cafety gears are operating;

b)  Pperm = 10 mm in both directions for guide rails of counterweight gr balancing weight without
safety gears.

Any |deflection of building structure shall be taken into account.in‘respect of guide rail difplacement.

See (.4.2 negotiations and E.2.

5.7.4.7 Calculation

Guide rails shall be calculated according to:

a) [SO 8100-2:2019, 5.10;

b) EN 1993-1-1. In countries where EN 1993-1-1 is not adopted, relevant national requiregments shall
hpply; or

c) Finite Element Method (FEM).

5.8 | Buffers

5.8.1 Car and counterweight buffers

5.8.1.1 Lifts shall’beprovided with buffers at the bottom limit of travel of the car and counterweight.

In tHe case of buffer(s) fixed to the car or the counterweight, the impact area(s) of the buffer(s) on the

pit floor shall'\be made obvious by an obstacle(s) (pedestal) of a height not less than 300 mnj.

An obstacle is not required for buffer(s) fixed to the counterweight where a screen according to 5.2.5.5.1

is extended to not more than 50 mm above the pit floor.

5.8.1.2 In addition to the requirements of 5.8.1.1, positive drive lifts shall be provided with buffers on

the car top to function at the upper limit of travel.

5.8.1.3 For hydraulic lifts, when the buffer(s) of a pawl device is (are) used to limit the travel of the car
at the bottom, the pedestal according to 5.8.1.1 is also required, unless the fixed stops of the pawl device
are mounted on the car guide rails, and the car is not able to pass with pawl(s) retracted.
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5.8.1.4 For hydraulic lifts, when buffers are fully compressed, the ram shall not hit the base of the

cylinder.

This does not apply to devices ensuring re-synchronisation of telescopic cylinders, where at least one
stage shall not hit its down travel mechanical limit.

5.8.1.5 Energy accumulation type buffers, with linear and non-linear characteristics, shall only be used
if the rated speed of the lift does not exceed 1 m/s.

5.8.1.6 Energy dissipation type buffers can be used regardless of the rated speed of the lift.

5.8.1.7 T]Ile energy accumulation type buffers with non-linear characteristics and energy dissi

type buffers
ISO 8100-2

are regarded as safety components and shall be verified according to the requireme
2019, 5.5.

5.8.1.8 On the buffers other than those with linear characteristics (5.8.2.1.1), there shall be a data |

showing:
a)
b) thetyp
c)
d) thetyp

the nan

the typ

5.8.2 Str
5.8.2.1 E
5.8.2.1.1

5.8.2.1.1.1
distance cot

However, th

5.8.2.1.1.2
between 2}
counterwei

5.8.2.1.2

e of the manufacturer of the buffer;
b examination certificate number;
b of the buffer;

e and designation of the liquid, in the case of hydraulicbuffers.
bke of car and counterweight buffers
hergy accumulation type buffers

Buffers with linear characteristics

responding to 115 % of thie)rated speed: (0,135 v2)2). The stroke is expressed in metres.

e stroke shall not bedéss than 65 mm.

Buffers shallbe-designed to cover the stroke defined in 5.8.2.1.1.1 under a static log
b times and 4.times the sum of the mass of the car and its rated load (or the mass o
bht).

Buffers with non-linear characteristics

!

pation

s in

blate

The total possible stroke ofithe buffers shall be at least equal to twice the gravity stopping

1d of
f the

5.8.2.1.2.1 Energy accumulation type buffers with non-linear characteristics shall fulfil the following
requirements when hitting the buffer(s) with the mass of the car and its rated load or of the counterweight,
in case of free fall with a speed of 115 % of the rated speed:

a) theretardation according to ISO 8100-2:2019, 5.5.3.2.6.1 a) shall not be more than 1 g,;

b) the retardation of more than 2,5 g, shall not be longer than 0,04 s;

<)

the return speed of the car or the counterweight shall not exceed 1 m/s;

d) there shall be no permanent deformation after actuation;

2)

2-(1,15v)*

=0,1348-v%, rounded to: 0,135 - v2.

2-g,

90
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e) the maximum peak retardation shall not exceed 6 g,,.

1:2019(E)

5.8.2.1.2.2 The term “fully compressed”, mentioned in Table 2 means a compression of 90 % of
the installed buffer height, without considering fixation elements of the buffer, which can limit the
compression to a lower value.

5.8.2.2 Energy dissipation type buffers

5.8.2.2.1 The total possible stroke of the buffers shall be at least equal to the gravity stopping distance
corresponding to 115 % of the rated speed: 0,067 4 v2. The stroke is expressed in metres.

5.8.]
rate
the &
to 5.

5.8.]
a)

b)
‘)

5.8.]
exte
conf]

5.8.]
5.9
5.9.
5.9.]

5.9.
a)

P.2.2  When the slowdown of lift at the ends of its travel is monitored according, to |
I speeds above 2,50 m/s, the speed at which the car (or the counterweight) comes into ¢
uffers may be used instead of 115 % of the rated speed, when calculating the buffer stroK
B.2.2.1. However, the stroke shall not be less than 0,42 m.

.2.3 Energy dissipation type buffers shall fulfil the following requirements:

115 % of the rated speed or the reduced speed according to 5.8:2.2.2, the average retar
hot be more than 1 g,,

retardation of more than 2,5 g, shall not be longer than:0,04 s;

there shall be no permanent deformation after actwation.

P.2.4 The normal operation of the lift shall:depend on the return of the buffers to t
nded position after operation. The device\for checking this shall be an electric safef
brmity with 5.11.2.

.2.5 Bulffers, if hydraulic, shallbe€onstructed so that the fluid level can easily be chec}

Lift machinery and asSociated equipment

1 General provision

[.1 Each lift shall have at least one machine of its own.

|.2  Effective protection shall be provided for accessible rotating parts of machinery, in

keys and screws in the shafts;

b)

b.12.1.3, for
ontact with
e according

hitting the buffer with the mass of the car with its rated load, in ‘case of free fall with a speed of

dation shall

heir normal
ly device in

ked.

particular:

apes chains helts:

c) gears, sprockets and pulleys;

d) projecting motor shafts.

Exception is made for traction sheaves with protections according to 5.5.7, hand winding wheels, brake
drums and any similar smooth, round parts. Such parts shall be painted yellow, at least in part.
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5.9.2 Lift machine for traction lifts and positive drive lifts

5.9.2.1 General provisions

5.9.2.1.1 The following two methods of drive are permissible by:

a)
b)

traction (use of sheaves and ropes);

positive drive, i.e. either:

1) useofadrum and ropes; or

2) usq

The rated 9
weight is peg

The calcula
the car rest

5.9.2.1.2
electro-med

59.22 B
5.9.2.2.1

5.9.2.2.1.1
of loss of:

a) the mai

b) the sup

5.9.2.2.1.2
addition, ha

5.9.2.2.2

5.9.2.2.2.1
downward 4
of the car sh

All the med

of sprockets and chains.

peed shall not exceed 0,63 m/s. Counterweights shall not be used. The use of*a*balan
rmitted.

Lions of the driving elements shall take into account the possibility of the‘counterweig
ing on its buffers.

hanical brake (5.9.2.2.1.2) operates. In this case, a minimum ¢f two belts shall be used.
raking system
General provisions

The lift shall be provided with a braking system which operates automatically in the ¢
n power supply;
ply to control circuits.

The braking system shallyhave an electro-mechanical brake (friction type), but ma
ve other braking means\(¢e.g. electric).

Electro-mechanical’ brake

This brake on its own shall be capable of stopping the machine when the car is travd
t the rated'speed and with the rated load plus 25 %. In these conditions, the average retard:
all not'exceed that resulting from operation of the safety gear or stopping on the buffer.

hanical components of the brake which take part in the application of the braking a

cing

Nt or

[Jse may be made of belts for coupling the motor or motors to the component on which the

vent

y, in

lling
ntion

tion

on the brakKimgsurface shatt be Instattedat teastim two sets- if one of the brake Sets 15 ot Wo

king

due to failure of a component, a sufficient braking effort to decelerate, stop and hold the car travelling
downwards at the rated speed and with the rated load in the car, and upwards with an empty car, shall

continue to

Any solenoi

be exercised.

d plunger is considered to be a mechanical part, any solenoid coil is not.

5.9.2.2.2.2 The component on which the brake operates shall be coupled to the traction sheave or
drum or sprocket by direct and positive mechanical means.
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5.9.2.2.2.3 To hold off, the brake shall require a continuous flow of current, except as permitted by
5.9.2.2.2.7.

The following shall be met:

a) the interruption of this current, initiated by an electric safety device as required in 5.11.2.4, shall
be made by one of the following means:

1) two independent electromechanical devices according to 5.10.3.1, whether or not integral with
those which cause interruption of the current feeding the lift machine;

If while the lift is stationary one of the electromechanical devices has not opene the brake

circuit, any further movement of the car shall be prevented. Stuck-at failure of this|monitoring
function shall have the same result;

D) electrical circuit satisfying 5.11.2.3.

This means is regarded as a safety component and shall be verified according to the
requirements in ISO 8100-2:2019, 5.6;

b) when the motor of the lift is likely to function as a generator, it shallnot be possible for|the electric
Hevice operating the brake to be fed directly by the motor;

c) praking shall become effective without supplementary delay after opening of the brjake release
Circuit;

NOTE A passive acting electrical component that reduees sparking (e.g. diode, capacitor o1 varistors) is
hot considered as a means of delay.

d) pperation of an overload and/or over currentprotective device (if any) for the electrofmechanical
brake shall initiate the simultaneous de-ene¥gization of the machine;

e) fpurrent shall not be applied to the brake-until the motor has been powered.
5.9.2.2.2.4 The brake shoe or pad pressure shall be exerted by guided compression springq or weights.
5.9.2.2.2.5 Band brakes shallmet be used.

5.9.2.2.2.6 Brake linings shall be incombustible.

5.9.2.2.2.7 The machine shall be capable of having the brake released by a continupus manual
opetfation. The_operation can be mechanical (e.g. lever) or electrical, powered by an aytomatically
rechprgeableentergency supply.

The emergency supply shall be sufficient to move the car to a landing, taking into considertation other
equiFment connected to this supply and the time taken to respond to emergency situations

A failure of the release of the manual operation shall not cause a failure of the braking function.

It shall be possible to test each brake set independently from outside of the well.

5.9.2.2.2.8 Information for use and corresponding warnings, particularly for reduced stroke buffer,
shall be fixed on, or near, means to operate the machine brake manually.

5.9.2.2.2.9 With the brake manually released and the car loaded within the limits of Formulae (17)
and (18):

(@-01)@Q (17)
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(@+01)Q

where

(18)

q is the balance factor indicating the amount of counterbalance of the rated load by the coun-

ter

weight;

Q istherated load.

It shall be possible to move the car to an adjacent floor by either:

a) natural movement due to gravity; or

b) manual operation consisting of:

1) me

2) ele
5.9.2.3 E
5.9.2.3.1

a) amech

1) ift

spgkeless wheel;

2) ift

spdce. It shall be suitably marked if there is.any risk of confusion as to the machine for wh

isi

3) ift

chanical means, present on site; or

Ctrical means, powered by supply independent from the mains, presenton'site.
mergency operation

Where a means of emergency operation is required [see 5.9.2.2¢2.9 b)], it shall consist of ei

he means for moving the car can be driven by:the lift moving, then it shall be a sm

he means is removable, it shall be located in an easily accessible place in the machi

htended;

he means is removable or can be.disengaged from the machine, an electric safety devi

ther:

hnical means, where the manual effort to move the car to a landing does not exceed 150 N,
which domplies with the following:

oth,

hery
chit

Ce in

corjfformity with 5.11.2 shall betactuated, at the latest when the means is about to be coupled

with the machine; or

b) anelec

rical means which cemplies with the following:

1) thepower supply shall'be able to move the car with any load to an adjacent landing within 1 h

aft
2) the

5.9.2.3.2

5.9.2.3.3

br a breakdown;

speed shallbe not greater than 0,30 m/s.

t shall’be possible to check easily whether the car is in an unlocking zone. See also 5.2.6.6

2 c).

f the manual effort to move the car in the upwards direction with its rated load is greater

than 400 N, or if no mechanical means defined in 5.9.2.3.1 a) is provided, a means of emergency electrical
operation shall be provided in accordance with 5.12.1.6.

5.9.2.3.4 The means to actuate the emergency operation shall be located:

— in the machine room (5.2.6.3);

— in the machinery cabinet (5.2.6.5.1); or

— on the emergency and tests panel(s) (5.2.6.6).
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5.9.2.3.5 If a hand winding wheel is provided for emergency operation, the direction of movement of
the car shall be clearly indicated on the machine, close to the hand winding wheel.

If the wheel is not removable, the indication may be on the wheel itself.

5.9.2.4 Speed

The speed of the car, half loaded, in upwards and downwards motion, in mid-travel, excluding all
acceleration and retardation periods, shall not exceed the rated speed by more than 5 %, when the
supply is at its rated frequency, and the motor voltage is equal to the rated voltage of the equipment.

NOTE [tis good practice that, in the above conditions, the speed is not lower than a value 8 P4 below the
rated speed.

This|tolerance is also applicable for the speed in the case of:

a) |evelling [5.12.1.4 c)];

b) fe-levelling [5.12.1.4 d)];
c) [nspection operation [5.12.1.5.2.1 €) and 5.12.1.5.2.1 f)];

d) pmergency electrical operation [5.12.1.6.1 f)].
5.9.2.5 Removing the power which can cause rotation.ofthe motor

5.9.2.5.1 General

The [removal of power which can cause rotation of‘the motor, initiated by an electric safety device, as
reqyired by 5.11.2.4, shall be controlled as detailed below.

5.9.2.5.2 Motors supplied directly frem A.C. or D.C. mains by contactors

The supply shall be interrupted by two independent contactors, the contacts of which shall[be in series
in the supply circuit. If, while the' lift is stationary, one of the contactors has not opengd the main
contpcts, further movement of the'car shall be prevented at the latest at the next change in the direction
of mption.

Stuck-at failure of this monitoring function shall have the same result.
5.9.2.5.3 Drivefising a “Ward-Leonard” system

5.9.2.5.3.1 (Excitation of the generator supplied by classical elements

Twolindependent contactors shall interrupt:

a) the motor generator loop;
b) the excitation of the generator; or
c) one the loop and the other the excitation of the generator.

If, while the lift is stationary, one of the contactors has not opened the main contacts, further movement
of the car shall be prevented, at the latest at the next change in direction of motion. Stuck-at failure of
this monitoring function shall have the same result.

In cases b) and c), effective precautions shall be taken to prevent the rotation of the motor in the case of
aresidual field, if any, in the generator (e.g. suicide circuit).
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5.9.2.5.3.2

Excitation of the generator supplied and controlled by static elements

One of the following methods shall be used:

a)

the same methods as specified in 5.9.2.5.3.1;

b) asystem consisting of:

1) acontactor interrupting the excitation of the generator or the motor generator loop.

The coil of the contactor shall be released at least before each change in direction of motion.
If the contactor does not release, any further movement of the lift shall be prevented. Stuck-at

failure of this monitoring function shall have the same result;

2) ac
3) an

If, during a
device shall

ntrol device blocking the flow of energy in the static elements; and
onitoring device to verify the blocking of the flow of energy each time the liftis station|

normal stopping period, the blocking by the static elements is not effegtive, the monitq
cause the contactor to release and any further movement of the lift shall be prevented,

ecautions shall be taken to prevent the rotation of the motor in the.case of a residual fig
enerator (e.g. suicide circuit).

A.C. or D.C. motor supplied and controlled by static elenrents
bllowing methods shall be used:
ependent contactors interrupting the current té.the motor.

e the lift is stationary, one of the contactorsdias not opened the main contacts, any fu

nt shall be prevented, at the latest at the next change in direction of motion. Stuck-at fa
onitoring function shall have the sameresult;

consisting of:
ntactor interrupting the current at all poles.

b coil of the contactor Shall be released at least before each change in direction. I
tactor does not release, any further movement of the lift shall be prevented. Stuck-at fa
his monitoring function shall have the same result;

pntrol device blocking the flow of energy in the static elements; and
onitoring-déevice to verify the blocking of the flow of energy each time the lift is station|

normal stopping period, the blocking of the flow of energy by the static elements is
e menitoring device shall cause the contactor to release and any further movement o

ary.

ring

1d, if

ther
lure

[ the
lure

ary.

not
f the

prevented;

electrical circuit satisfying 5.11.2.3.

This means is regarded as a safety component and shall be verified according to the requirements
in ISO 8100-2:2019, 5.6;

Effective pr
any, in the g
5.9.2.54
One of the f
a) twoind
If, whil
movem|
of this
b) asyste
1) ac
Th
cor
of 1
2) ac
3) an
If, during a
effective, th
lift shall be
c)
d)

an adjustable speed electrical power drive system with a safe torque off (STO) function according

to IEC 61800-5-2:2007, 4.2.2.2 fulfilling SIL3 requirements, with a hardware fault tolerance of at

least 1.

5.9.2.6 Control devices and monitoring devices

Control devices according to 5.9.2.5.3.2 b) 2) or 5.9.2.5.4 b) 2), and monitoring devices according to
5.9.2.5.3.2 b) 3) or 5.9.2.5.4 b) 3) need not be safety circuits according to 5.11.2.3.
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These devices shall only be used provided that the requirements of 5.11.1 are met to achieve
comparability to 5.9.2.5.4 a).

5.9.2.7 Motor run time limiter

5.9.2.7.1 Traction drive lifts shall have a motor run time limiter causing the de-energizing of the
machine, and keep it de-energized, if:
a) the machine does not rotate when a start is initiated;

b) s the ropes

o slip on the traction sheave.

5.9.2.7.2 The motor run time limiter shall function in a time which does not exceed the smaller of the

b) time for travelling the full travel in normal operation, plus 10 s, with-a minimum of 20 s if the full
fravel time is less than 10 s.

5.9.2.7.3 The return to normal operation shall only be possible by manual resetting by 4 competent
maintenance person. On restoration of the power after a supply disconnection, maintaining the machine
in thie stopped position is not necessary.

5.9.2.7.4 The motor run time limiter shall not affect the movement of the car under either the
insppction operation or the emergency electrical operation.

5.9.3 Lift machine for hydraulic lifts
5.9.3.1 General provision

5.9.3.1.1 The two following methods of drive are permissible:
a) irectacting;

b) [Indirectacting.

5.9.3.1.2 In the'tase of multiple jacks, all the jacks shall be hydraulically connected in parallel so that
theylall are lifting-with the same pressure.

The |strueture of the car, car sling, guide rails and car guide shoes/rollers shall keep the car floor
orientation and synchronize the movement of the rams, in any of the applicable loading conditions
mentioned in 5.7.2.2.

In order to equalize pressure within the cylinders, the pipe work from the manifold to each jack should
be approximately equal in length and have similar characteristics, such as the number and type of
bends in the pipe work.

5.9.3.1.3 The mass of the balancing weight, if any, shall be calculated such that in case of rupture of the
suspension gear (car/balancing weight), the pressure in the hydraulic system does not exceed two times
the full load pressure.

In the case of several balancing weights, the rupture of only one suspension gear shall be taken into
consideration for the calculation.
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5.9.3.2 Jack
5.9.3.2.1 Calculations of cylinder and ram

5.9.3.2.1.1 Pressure calculations
The following shall be satisfied:

a) the cylinder and the ram shall be designed such that, under the forces resulting from a pressure
equal to 2,3 times the full load pressure, a safety factor of at least 1,7, referred to the proof stress,
RPO 2 isassured;

b) for the|calculation of the elements of telescopic jacks with hydraulic synchronizing means| the
full loagl pressure shall be replaced by the highest pressure which occurs in an element)due t¢ the
hydraulic synchronizing means.

It shall pe taken into account that abnormally high pressure conditions can arise duwring installaftion,
due to incorrect adjustment of the hydraulic synchronizing means;

c) inthe thickness calculations, a value shall be added of 1,0 mm for cylinder*walls and cylinder bases,
and 0,5|mm for walls of hollow rams for single and telescopic jacks.

The dimensions and tolerances of the tubes used for the manufacture of the jack shall be according
to the applicable standard of the EN 10305 series;

d) the calqulations shall be carried out according to ISO 8100-2:2019, 5.13.

5.9.3.2.1.2 Buckling calculations
Jacks under|compressive loads shall fulfil the following requirements:

a) they shall be designed such that, in their fully extended position and under the forces resufting
from a pressure equal to 1,4 times full load'pressure, a safety factor of at least two against buckling
is assufed;

b) the caldqulations shall be carried out-according to ISO 8100-2:2019, 5.13;

c) asadeyiation from 5.9.3.2.1.2 b), more complex calculation methods may be used provided thiat at
least the same safety factor isassured.

5.9.3.2.1.3 | Tensile stress)calculations

Jacks under| tensile leads shall be designed such that, under the forces resulting from a pressure equal
to 1,4 time$ the fullload pressure, a safety factor of at least 2, referred to the proof stress, Rp([,, is
assured.

5.9.3.2.2 Connection car/ram (Cylinder)

5.9.3.2.2.1 In case of a direct acting lift, the connection between the car and the ram (cylinder) shall be
flexible.

5.9.3.2.2.2 The connection between the car and the ram (cylinder) shall be constructed to support the
weight of the ram (cylinder) and the additional dynamic forces. The connection means shall be secured.

5.9.3.2.2.3 In case of a ram made with more than one section, the connections between the sections shall
be constructed to support the weight of the suspended ram sections and the additional dynamic forces.
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5.9.3.2.2.4 In the case of indirect acting lifts, the head of the ram (cylinder) shall be guided

1:2019(E)

This requirement does not apply for pulling jacks, provided that the pulling arrangement prevents
bending forces on the ram.

5.9.3.2.2.5

incorporated within the vertical projection of the car roof.

5.9.3.2.3 Limitation of the ram stroke

In the case of indirect acting lifts, no parts of the ram head guiding system shall be

5.9.]
requ

5.9.

a)
b)

5.9.]

5.9.

b)
5.9.:

exce

5.9.
the 1

.3.7.2 are also satisfied.

5.9.]
end.

3.2.3.2 This limitation of stroke shall be either:

3.2.4.1 This stop shall either:

3.2.4.2 The design of the cushionéd'stop shall be such that the average retardation of the

3.2.4.3 In cases 5.9.3.2.322)b) and 5.9.3.2.4.1 b), a stop shall be provided inside the jac

.3.2.5 Means of protection

.2.3.T Means shall be provided to stop the ram with buffered effect in such a posit
irements of 5.2.5.7.1 and 5.2.5.7.2 can be satisfied.

by means of a cushioned stop; or

on that the

effected by shutting off the hydraulic supply to the jack by means of(@a mechanical linkdge between

the jack and a hydraulic valve: breakage or stretch of such a'linkage shall not rg
Fetardation of the car exceeding the value specified in 5.9.3.2.4.2;

8.2.4 Cushioned stop

be an integral part of the jack; or

consist of one or more devices external to thé€’jack situated outside the car projection, t}
force of which is exerted on the centre line of the jack.

bd 1 g, and that, in case of an indirect acting lift, the retardation does not result in slack roy

am from leaving the cylinder.

le case of 5.9.3.2.3:2)b), this stop shall be positioned such that the requirements of §

.2,5.1 If ajack extends into the ground, it shall be installed in a protective tube, sealed g
[fit extends into other spaces, it shall be suitably protected.

esult in the

he resultant

car does not
e or chain.

K to prevent

.2.5.7.1 and

tits bottom

5.9.3.2.5.2 Leak and scrape fluid from the cylinder head shall be collected.

5.9.3.2.5.3 The jack shall be provided with an air venting device.

5.9.3.2.6 Telescopic jacks

The following requirements apply additionally:

5.9.3.2.6.1 Stops shall be provided between successive sections to prevent the rams from leaving their
respective cylinders.
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5.9.3.2.6.2

1:2019(E)

In the case of a jack below the car of a direct acting lift, when the car rests on its

compressed buffers, the clear distance:

a) betwee

n the successive guiding yokes shall be at least 0,30 m; and

fully

b) between the highest guiding yoke and the lowest parts of the car, within a horizontal distance of
0,30 m from the vertical projection of the yoke [parts mentioned in 5.2.5.8.2 b) excluded] shall be at
least 0,30 m.

NOTE

See als0 5.2.5.8.2 d).

5.9.3.2.6.3
be at least 2

5.9.3.2.6.4

The fength of the bearing of each Section Of a telesSCOPIC jaCk WIthoUt externat guidance
times the diameter of the respective ram.

These jacks shall be provided with mechanical or hydraulic synchronizing means.

shall

5.9.3.2.6.5| When jacks with hydraulic synchronizing means are used, an elegtric device shall be
provided to prevent a start for a normal journey when the pressure exceeds the\full load pressuie by
more than 20 %.
5.9.3.2.6.6 | When ropes or chains are used as synchronizing means, the’folfowing requirements agply:
a) there shall be at least two independent ropes or chains;
b) the reqpirements of 5.5.7.1 apply;
c) the safgty factor shall be at least:
1) 12 forropes;
2) 10 for chains.
Th¢ safety factor is the ratio betweenthe minimum breaking load in newtons of one ropg (or
chgin) and the maximum force in this'rope (or chain).
Fo1f the calculation of the maxitium force, the following shall be taken into consideration:
— | the force resulting frenrthe full load pressure;
— | the number of repes (or chains).
A device shpll be providéd which prevents the speed of the car in downward movement exceeding the
rated speed downward;v,, by more than 0,30 m/s in the event of failure of the synchronizing mears.
5.9.3.3 Pjping
5.9.3.3.1 General
5.9.3.3.1.1 Piping and fittings which are subject to pressure (connections, valves, etc.) shall be:
a) appropriate to the hydraulic fluid used;
b) designed and installed in such a way as to avoid any abnormal stress due to fixing, torsion or
vibration;
c) protected against damage, in particular of mechanical origin.
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5.9.3.3.1.2 Pipes and fittings shall be appropriately fixed and accessible for inspection.

1:2019(E)

If pipes (either rigid or flexible) pass through walls or floor, they shall be protected by means of ferrules,
the dimensions of which allow the dismantling of the pipes for inspection, if necessary.

No c

NOTE

oupling shall be sited inside a ferrule.

the building.

5.9.3.3.2 Rigid pipes

5.9.]
shal
pres

The
The

according to the applicable standard of the EN 10305 series.

In cq
shal

In th
and

5.9.3.3.2.2 When telescopic jacks with more than“2 stages and hydraulic synchronizing
, an additional safety factor of 1,3 shall be taken into account for the calculation of thle pipes and
fittings between the rupture valve and the non-teturn valve or the down direction valve(s).

used

Pipes and fittings, if any, between the cylinder and the rupture valve shall be calculated ¢

pres

5.9.

5.9.!
sele

5.9.]
dire

shal

5.9.]

3.3.3 Flexible hoses

National regulations can require identification and fire protection of hydraulic piping routed through

8.3.2.1 Rigid pipes and fittings between cylinder and non-return valve or down direct]
be designed such that, under the forces resulting from a pressure equal to 2,3ctimies {
sure, a safety factor of at least 1,7 referred to the proof stress, Rp ,, is assured.

calculations shall be carried out according to ISO 8100-2:2019, 5.13.1.1.

dimensions and tolerances of the tubes used for the manufactureyof the rigid pip

untries where the EN 10305 series of standards are not adepted, relevant national re
apply.

e thickness calculations, a value shall be added of 1,0 tnm for the connection between {
the rupture valve, if any, and 0,5 mm for the other rigid pipes.

sure basis as the cylinder.

B.3.3.1 The flexible hose between cylinder and non-return valve or down direction v
ted with a safety facter of at least 8, relating full load pressure and bursting pressure.

8.3.3.2 The flexible hose and its couplings between cylinder and non-return valy

be carried out by the manufacturer of the hose assembly.

8.3:3.3 The flexible hose shall be marked in an indelible manner with:

ion valve(s)
he full load

es shall be

quirements

he cylinder

means are

n the same

Ive shall be

re or down

rtion valve shall withstand without damage a pressure of five times the full load pressufe. This test

a) the name of the manufacturer or the trademark;

b) the test pressure;

c) the date of the test.

5.9.3.3.3.4 The flexible hose shall be fixed with a bending radius not less than that indicated by the
hose manufacturer.
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5.9.3.4 Stopping the machine and checking its stopped condition

5.9.3.4.1 General

A stop of the machine initiated by an electric safety device, as required by 5.11.2.4, shall be controlled
as detailed below.

5.9.3.4.2 Upwards motion

For upwards motion, either:

a) the supply to the electric motor shall be interrupted by at least two independent contactess, the
main c@ntacts of which shall be in series in the motor supply circuit;

b) the supply to the electric motor shall be interrupted by one contactor, and the supply td the
bypass|valves (in accordance with 5.9.3.5.4.2) shall be interrupted by at least tw¢ indepenident
electromechanical devices connected in series in the supply circuit of these valves;

In this|case, the temperature monitoring device of the motor and/or thé pil (5.9.3.11, 5.10.4.3,
5.10.4.4) needs to act on a switching device other than this contactor in order to stop the machjine;

c) the eledtric motor shall be stopped by an electrical circuit satisfying 5.1%2.3. This means is regayded
as a safety component and shall be verified according to the requirements in ISO 8100-2:2019, 5J6; or

d) the ele¢tric motor shall be stopped by an adjustable speed electrical power drive system wjth a
safe torjque off (STO) function according to IEC 61800-5-2:2007, 4.2.2.2, fulfilling SIL3 requirements
with a hardware fault tolerance of at least 1.

5.9.3.4.3 |Downwards motion

For downwprds motion, the supply to the down direction valve(s) shall be interrupted by one of the
following means:

a) by atlepst two independent electromechanical devices according to 5.10.3.1, connected in serigs;

b) directly by the electric safety devige,provided it is suitable rated electrically; or

c) electridal circuit satisfying 5.112.3.

This m¢ans is regarded as@safety component and shall be verified according to the requirements
in ISO §100-2:2019, 5.6.

5.9.3.4.4 [Checking.ofthe stopped condition

If, while thq lift is;stationary, one of the contactors [5.9.3.4.2 a) or 5.9.3.4.2 b)] has not opened the fnain
contacts orfif.one of the electromechanical devices [5.9.3.4.2 b) or 5.9.3.4.3 a)] has not opened, a fusjther
start shall be prpvpnfpd at the latest at the next r'h:mgp in the direction of motion. A stuck-at ofl this

monitoring function shall have the same result.

5.9.3.5 Hydraulic control and safety devices
5.9.3.5.1 Shut-off valve

5.9.3.5.1.1 A shut-off valve shall be provided. It shall be installed in the circuit which connects the
cylinder(s) to the non-return valve and the down direction valve(s).

5.9.3.5.1.2 It shall be located close to the other valves on the lift machine.
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5.9.3.5.2 Non-return valve

5.9.3.5.2.1 Anon-return valve shall be provided. It shall be installed in the circuit between the pump(s)

and the shut-off valve.

5.9.3.5.2.2 The non-return valve shall be capable of holding the car with the rated load at any point

when the supply pressure drops below the minimum operating pressure.

5.9.3.5.2.3 The closing of the non-return valve shall be effected by the hydraulic pressure from the jack

and by at least one guided compression spring and/or by gravity.

5.9.3.5.3 Pressure relief valve

5.9.3.5.3.1 A pressure relief valve shall be provided. It shall be connected to the circuit &
(s) and the non-return valve. It shall not be possible to bypass the pressure relief va
exclfision of the hand pump(s). The hydraulic fluid shall be returned to the tank:

5.9.3.5.3.2 The pressure relief valve shall be adjusted to limit the pressure to 140 % of {
prespure.

5.9.3.5.3.3 If necessary, due to high internal losses (head’loss, friction), the pressure
may|be set to a greater value but not exceeding 170 % aofithe full load pressure. In this ¢
calcyllations of the hydraulic equipment (including jack),a fictitious full load pressure sh

equdl to Formula (19):

Ps
1,4

where pq is the selected pressure setting.

In the buckling calculation, the_over pressure factor of 1,4 shall then be replaced
corrpsponding to the increased-setting of the pressure relief valve.

5.9.3.5.4 Direction valves

5.9.3.5.4.1 Dowmndirection valves

Dowln directionsvalves shall be held open electrically. Their closing shall be effected by th
pressure from.the jack and by at least one guided compression spring per valve.

5.9.3.5.4:2 Up direction valves

etween the
ve with the

he full load

relief valve
ase, for the
all be used,

(19)

by a factor

e hydraulic

If the stopping of the machine is effected in accordance with 5.9.3.4.2 b), only bypass valves shall be

used for this. They shall be closed electrically. Their opening shall be effected by the hydrau
from the jack and by at least one guided compression spring per valve.

5.9.3.5.5 Filters
Filters or similar devices shall be installed in the circuit between:
a) the tank and the pump(s); and

b) the shut-off valve, the non-return valve(s) and the down direction valve(s).
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The filter, or similar device, between the shut-off valve, the non-return valve(s) and the down direction
valve shall be accessible for inspection and maintenance.

5.9.3.6 Checking the pressure

5.9.3.6.1 A pressure gauge shall be provided for indication of system pressure. It shall be connected to
the circuit between the non-return valve or the down direction valve(s) and the shut-off valve.

5.9.3.6.2 A gauge shut-off valve shall be provided between the main circuit and the connection for the
pressure gauge.

5.9.3.6.3

5.9.3.7

The tank sh

to chec

a)
b) tofilla

The charact

[he connection shall be provided with an internal thread of either M 20 x 1,5 or G 1/2%.

Tank

all be designed and constructed so that it is easy:
k the level of the hydraulic fluid in the tank;
nd drain.

eristics of the hydraulic fluid shall be indicated on the tank.

5.9.3.8 Speed

5.9.3.8.1

5.9.3.8.2

8 %. The sp
more than §

For a journg

Che speed of the empty car upwards shall not exceed the rated speed upwards by more
eed of the car with rated load downwards shall not exceed the rated speed downwarg
%. In each case, this relates to the normal operating temperature of the hydraulic fluid.

motor voltage is equal to the rated voltage of the equipment.

5.9.39 E

5.9.3.9.1

5.9.3.9.1.1

car to be loy
shall be loc4

mergency operation
[Moving the cardewnwards

The lift shall be provided with a manually operated emergency lowering valve allowin
vered tela Jevel where the passengers can leave the car, even in the case of a power failu
ted in.the relevant machinery space:

— machine‘room (5.2.6.3);

[he rated speed upwards, v, and downwards, vy, shall not be greater than 1,0 m/s [see 1.3

b)].

than
s by

y in the upward direction, it is assumed that the supply is at its rated frequency and that the

b the
re. It

— machinery cabinet (5.2.6.5.1);

5.9.3.9.1.2

5.9.3.9.1.3

5.9.3.9.1.4

104

on the emergency and tests panel(s) (5.2.6.6).

The speed of the car shall not exceed 0,30 m/s.
The operation of this valve shall require a continual manual force.

This valve shall be protected against involuntary action.
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5.9.3.9.1.5 The emergency lowering valve shall not cause further sinking of the ram when the pressure
falls below a value predetermined by the manufacturer.

In the case of indirect acting lifts where slack rope/chain can occur, manual operation of the valve shall
not cause the sinking of the ram beyond that causing the slack rope/chain.

5.9.3.9.1.6 There shall be a plate near the manually operated valve for emergency downward
movement, stating: "Caution — Emergency lowering".

5.9.3.9.2 Moving the car upwards

5.9.3.9.2.1 A hand pump which causes the car to move in the upwards direction shall bejermanently
available for every hydraulic lift.

The hand pump shall be stored in the building where the lift is installed and shall’be accesgible only to
authjorized persons. Provisions for the connection of the pump shall be available at every lift machine.

Whdre not permanently installed, clear indications on where the hand-pump is located pnd how to
progerly connect it shall be available to maintenance and rescue operatess.

5.9.3.9.2.2 The hand pump shall be connected to the circuit between the non-return valve or down
dire¢tion valve(s) and the shut-off valve.

5.9.3.9.2.3 The hand pump shall be equipped with a¢pressure relief valve limiting the |pressure to
2,3 imes the full load pressure.

5.9.3.9.2.4 There shall be a plate near the hand pump for emergency upward movement, stating:
“Caytion — Emergency lifting”.

5.9.3.9.3 Checking of the car position

If the lift serves more than two levels; it shall be possible to check whether the car is in ah unlocking
zong by a means independent of the power supply, from the relevant machinery space:

a) the machine room (5.2.6.3);

b) the machinery cabifiet(5.2.6.5.1); or

c) fthe emergency and test panel(s) (5.2.6.6) where the devices for emergency operatiorls are fitted
(5.9.3.9.1 and/5:9.3.9.2).

This|requirement is not applicable to lifts which are fitted with a mechanical anti-creep deyice.

5.9.3.20 *“Motor run time limiter

5.9.3.10.1 Hydraulic lifts shall have a motor run time limiter causing the de-energizing of the motor and
keeping it de-energized if the motor does not rotate when a start is initiated, or the car does not move.

5.9.3.10.2 The motor run time limiter shall function in a time which does not exceed the smaller of the
following two values:

a) 45s;

b) the time for travelling the full travel in normal operation with rated load, plus 10 s, with a minimum
of 20 s if the full travel time is less than 10 s.
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5.9.3.10.3 The return-to-normal operation shall only be possible by manual resetting. On restoration of
the power after a supply disconnection, maintaining the machine in the stopped position is not necessary.

5.9.3.10.4 The motor run time limiter, even if tripped, shall not prevent the inspection operation
(5.12.1.5) and the electrical anti-creep system (5.12.1.10).

5.9.3.11 Protection against overheating of the hydraulic fluid

A temperature detecting device shall be provided. This device shall stop the machine and keep it
stopped in accordance with 5.10.4.4.

5.10 Electlric installations and appliances

5.10.1 General provisions

5.10.1.1 Li

5.10.1.1.1
component

a)

the mai

the wel

c)

The lift shd
equipment.

NOTE T
the switches

5.10.1.1.2
referenced

When no pr
a)
b)
c)

suitabld
in conf

applied,

5.10.1.1.3
[SO 22200.

b) the swi[

mits of application

[he requirements of this document relating to the installation and the constif]
5 of the electrical equipment apply to:

n switch of the power circuit and dependent circuits;

ch for the car lighting circuit and dependent circuits;

lighting and dependent circuits.

Il be considered as a whole, in the same way as a machine, with its built-in elect

he national requirements relating to electricity supply circuits apply as far as the input termin
They apply to the whole lighting and secket outlet circuits of the machine room and the pulley 1

[he electrical equipment of the.lift shall comply with the requirements of IEC 60204-
n Clause 5.

ecise information is given, the electrical components and devices shall be:
 for their intended use;
rmity with pelevant I[EC standards;

in accordance with the supplier’s instructions.

[hetelectromagnetic compatibility shall comply with the requirements of 1ISO 22199

uent

rical

hls of
oom.

1, as

and

Control equipment according to 5.9.2.2.2.3 a) 2), 59.2.5.4 c¢), 5.9.2.5.4 d), 5.9.3.4.2 ¢), 5.9.3.4.2 d) and
5.9.3.4.3 c¢) shall comply with the safety circuit immunity requirements of ISO 22200.

5.10.1.1.4 Electrical actuators shall be selected, mounted, and identified in accordance with IEC 61310-3.

5.10.1.1.5 All control gear (see IEC 60204-1:2006, 3.10) shall be mounted so as to facilitate its operation
and maintenance from the front. Where access is required for regular maintenance or adjustment, the
relevant devices shall be located between 0,40 m and 2,0 m above the working area. It is recommended
that terminals be at least 0,20 m above the working area and be placed so that conductors and cables can
easily be connected to them. These requirements are not applicable to control gear on the car roof.
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5.10.1.1.6 Heat-emitting components (for example heat sinks, power resistors) shall be located so that
the temperature of each component in the vicinity remains within the permitted limit.

Under normal operation, the temperature of directly accessible equipment shall not exceed the limits
given in IEC 60364-4-42:2010, Table 42.1.

5.10.1.2 Protection against electric shock

5.10.1.2.1 General

The protective measures shall r‘nmp]y with the prnvicinnc defined hy IEC 60364.-4.-41

Enclpsures that do not otherwise clearly show that they contain electrical equipment that'dan give rise
to a risk of electric shock, shall be marked with graphical symbol IEC 60417-5036, Dangerouys voltage:

The warning sign shall be plainly visible on the enclosure door or cover.

5.10.1.2.2 Basic protection (protection against direct contact)
In addition to the requirements of 5.10.1:2.1, the following applies:

a) |n the lift well, machinery spaces_and pulley rooms, protection of the electrical equipnpent against
Hirect contact shall be provided by means of casings providing a degree of protection of at least IP2X;

b) pwhen equipment is accessible to non-authorized persons, a minimum degree of protection against
Hirect contact corresponding to IP2XD (IEC 60529) shall be applied;

c) Wwhen enclosures-‘eontaining hazardous live parts are opened for rescue operationg, access to
hazardous voltage’shall be prevented by minimum degree of protection of IPXXB (IEC §0529);

d) for other enelosures containing hazardous live parts, EN 50274 applies. In countrief where EN
0274 isnet adopted, relevant national requirements shall apply.

5.10.1:2.3 Additional protection

Additional protection by means of a residual current protective device (RCD) with a rated residual
operating current not exceeding 30 mA shall be provided for:

a) socket outlets depending on the circuit(s) according to 5.10.1.1.1 b) and 5.10.1.1.1 c);

b) control circuits for landing controls and indicators and the safety chain with voltage higher than
50 VAC; and

c) circuits on the lift car with voltage higher than 50 V AC.

5.10.1.2.4 Protection against residual voltages

The provisions of IEC 60204-1:2006, 6.2.4 apply.
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5.10.1.3 Insulation resistance of the electrical installation (IEC 60364-6)

5.10.1.3.1 The insulation resistance shall be measured between all live conductor and earth except for
PELV and SELV circuits rated 100 VA or less.

Minimum values of insulation resistance shall be taken from Table 16.

Table 16 — Insulation resistance

5.10.1.3.2
between co
circuits.

5.10.2 Inc

The provisi
5.10.3 Cor
5.10.3.1 C

5.10.3.1.1

comply witlh IEC 60947-4-1 and §hall be selected according the appropriate utilization category.

lnductors, or between conductors and earth, shall not\exceed 250 V for control and s

Nominal circuit voltage Test voltage (D.C.) Insulation resistance
v v MO
SELV2 and PELVP 250 2Erreur! Signet non
>100 VA défini.0,5
inclu;i%oFEch 500 >1,0
>500 1000 >1,0

SELV: safety extra-low voltage.

PELV: protective extra-low voltage.

FELV: functional extra-low voltage.

[he mean value (in direct current) or the rm.s. value (infalternating current) of the vo

pming supply conductor terminations

bns of [EC 60204-1:2006, 5.1 and 5.2 apply:
tactors, contactor relays, components of safety circuits
bntactors and contactor relays

[he main contactors, i.el those necessary to stop the machine as per 5.9.2.5 and 5.9.3.4,

The main
coordinati

Main conta
made as in

These cont
ensure the

a) and b) and 5.9.3.4.3 a), i.e. detect the non-opening of a main contact.

contactors with-their associated short-circuit protective devices shall have typd
in accordancevith IEC 60947-4-1:2009, 8.2.5.1.

tors directly controlling motors shall, in addition, allow 10 % of starting operations
ing/jegging, i.e. 90 % AC-3 + 10 % AC-4.

tage
hfety

shall

¢tors shall have mirror contact(s) according to IEC 60947-4-1:2009, Annex F, in ord¢

5.10.3.1.2 If contactor relays are used to operate the main contactors, those contactor relays shall
comply with IEC 60947-5-1.

If relays are used to operate the main contactors, those relays shall comply with IEC 61810-1.

They shall be selected according to the following utilisation categories:

a) AC-15 for controlling A.C. contactors;

b) DC-13 for controlling D.C. contactors.
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5.10.3.1.3 For the main contactors referred to in 5.10.3.1.1, the contactor relays and relays referred to
in 5.10.3.1.2 and the electrical devices interrupting the current to the brake according 5.9.2.2.2.3, it is
necessary for the measures taken to comply with 5.11.1.2 f), g), h), i), that:

a) auxiliary contacts of main contactors are mechanically linked contact elements according to
IEC 60947-5-1:2003, Annex L;

b) contactor relays comply with [EC 60947-5-1:2003, Annex L;

c) relays comply with IEC 61810-3, in order to ensure that any make contact(s) and any break
contact(s) cannot be in closed position simultaneously.

5.10.3.2 Components of safety circuits
5.10.3.2.1 When contactor relays or relays as per 5.10.3.1.2 are used, the requirements-of 5.1(.3.1.3 apply.

5.10.3.2.2 Devices used in safety circuits or connected after electric safety- devices with regard to
creepage distances and clearances with respect to the nominal voltage of the circuit where they are used
(see[lEC 60664-1), shall meet the requirements of:

a) pollution degree 3;
b) pvervoltage category III.
If the protection of the device is IP5X (IEC 60529) or better;pollution degree 2 may be used

For the electrical separation of other circuits, IEC:60664-1 applies in the same way as |above with
resplect to the r.m.s. working voltage between adjagert circuits.

For printed circuit boards, requirements as-imentioned in ISO 8100-2:2019, 5.15, Table |3 (3.6) are
appljcable.

5.10.4 Protection of electrical equipment
5.10.4.1 For the protection of electrical equipment, IEC 60204-1:2006, 7.1 to 7.4 applies.

5.10.4.2 Protection of motors against overheating shall be provided for each motor.

NOTE According toIEC 60204-1:2006, 7.3.1, motors below 0,5 kW does not need to be pinovided with
overheat protection{This exception, however, does not apply in this document.

5.10.4.3 If the 'design temperature of electrical equipment provided with temperature [monitoring
devifes is_exceeded, then the car shall stop at a landing so that the passengers can leave|the car. An
autolmatic return-to-normal operation of the lift shall only occur after sufficient cooling dowT.

5.10.4.4 If the design temperature of the hydraulic machine motor and/or oil provided with a
temperature monitoring device is exceeded, then the car shall stop directly and return to the bottom
landing so that the passengers can leave the car. An automatic return-to-normal operation of the lift shall
only occur after sufficient cooling down.
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5.10.5 Main switches

5.10.5.1 For each lift, a main switch capable of breaking the supply to the lift on all the live conductors
shall be provided. This switch shall comply with the requirements of IEC 60204-1:2006, 5.3.2 a) to d)

and 5.3.3.

5.10.5.1.1 This switch shall not cut the circuits feeding:

s lighting and ventilation;

ot outlet on the car rnnf;

a) thecar’
b) the soc
c)

d) thesoc
e)
5.10.5.1.2
a) inthen

the lighting of machinery spaces and pulley rooms;

ket outlet in the machinery spaces, pulley rooms and in the pit;

the lighting of the well.

This switch shall be located:

hachine room, where it exists;

b) where mo machine room exists, in the control cabinet, except if thiscabinet is mounted in the we

c) atthee
emerge
If the main

lift maching

5.10.5.2 T
to the mac
switches sh

mergency and tests panel(s) (5.2.6.6) when the controleabinet is mounted in the well. |
ncy panel is separate from the test panel, the switch*shall be at the emergency panel.

kwitch is not directly accessible from the controlicabinet(s), the drive control system o
, device(s) according to [EC 60204-1:2006, 5,55shall be provided at these locations.

e control mechanism for the main switch shall be directly accessible from the entran
ine room. If the machine room is common to several lifts, the control mechanism of the 1
hl] allow the lift concerned to be jdentified easily.

If the machinery space has several points.ofaccess, or if the same lift has several machinery spaces

with its ow
— asafety

a devic
contact

The contac
when stalle

The re-engi
device whid

n point(s) of access, a contactor may be used, which shall be controlled by:

contact, in conformijty with 5.11.2; or

e according to IE€'60204-1:2006, 5.5 and 5.6, inserted in the supply circuit to the coil o
or.

or shall have a breaking capacity sufficient to interrupt the current of the largest mj
d together/with the sum of the normal running currents of all other motors and/or load

getment of the contactor shall not be carried out or made possible except by means o
hCaused its release. The contactor shall be used in conjunction with a manually contr

11, or

ff the

r the

re(s)

main

each

f the

otor
S.

f the
blled

isolating switch according to IEC 60204-1:2006, 5.5 and 5.6.

5.10.5.3 Each incoming source of supply to the lift shall have a supply disconnecting device according to
[EC 60204-1:2006, 5.3 located close to the main switch.

In the case of a group of lifts, if, after the opening of the main switch for one lift, parts of the operating
circuits remain live, these circuits shall be capable of being separately isolated without breaking the
supply to all the lifts in the group. This requirement does not apply to PELV and SELV circuits.
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5.10.5.4 Any capacitors to correct the power factor shall be connected before the main switch of the
power circuit.

If there is a risk of over-voltage, when, for example, the motors are connected by very long cables, the
switch of the power circuit shall also interrupt the connection to the capacitors.

5.10.5.5 While the main switch has disconnected the supply to the lift, any automatic operated
movement of the lift (e.g. automatic battery powered operation) shall be prevented.

5.10.6 Electric wiring

5.10.6.1 Conductors and cables
Condluctors and cables shall be selected according to IEC 60204-1:2006, 12.1, 12.2,,12!3 and|12.4.

Travlelling cables shall be in conformity with EN 50214, [EC 60227-6 or(lEC 60245-3, excluding
insujation material type requirements. In countries where EN 50214 is notjadopted, relevant national
requirements shall apply.

5.10.6.2 Cross-sectional area of conductors

To epsure adequate mechanical strength, the cross-sectional area of conductors shall not be less than
as shown in IEC 60204-1:2006, Table 5.

5.10.6.3 Wiring practices

5.10.6.3.1 General
The general requirements of IEC 60204-1:2006, 13.1.1, 13.1.2 and 13.1.3 apply.

5.10.6.3.2 Conductors and cables shallibe installed in conduits or trunkings or equivalent|mechanical
protgction.

Double insulated conductors alid cables can be installed without conduits or trunkings|if they are
locafed as to avoid accidental damage, e.g. by moving parts.

5.10.6.3.3 The requirehrent of 5.10.6.3.2 need not apply to:
a) ronductors oreables not connected to electric safety devices, provided that:
1) theycaré not subject to a rated output of more than 100 VA; and

D) they are part of SELV or PELV circuits;

b) theiwiring of operating or distribution devices in cabinets or on panels between, either

1) different pieces of electric equipment, or

2) these pieces of equipment and the connection terminals.

5.10.6.3.4 If connections, connection terminals and connectors are not located in protective enclosure,
their IP2X (IEC 60529) protection shall be maintained when connected and disconnected, and they shall
be properly fixed to prevent unintended disconnection.

5.10.6.3.5 If, after opening of the main switch or switches of a lift, some connection terminals remain live,
and if the voltage exceeds 25 VAC or 60 VDC, a permanent warning label according to IEC 60204-1:2006,
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Clause 16, shall be appropriately placed in proximity to the main switch or switches, and a corresponding
statement shall be included in the maintenance manual.

Furthermore, for circuits connected to such live terminals, the requirements of labelling, separation or
identification by colour shall be fulfilled as given in [EC 60204-1:2006, 5.3.5.

5.10.6.3.6 Connection terminals whose accidental interconnection could lead to a dangerous
malfunction of the lift shall be clearly separated, unless their method of construction obviates this risk.

5.10.6.3.7 In order to ensure continuity of mechanical protection, the protective sheathing of conductors
and cables shalt fuu_y enter—the bao;usa ofswitches—and ayyhaubco, or—shal—terminate—t—a—stui ably

constructed gland.

However, if|there is a risk of mechanical damage due to movement of parts or sharp edges of the fjame
itself, the cqnductors connected to the electric safety device shall be protected mechanically.

NOTE Ehclosed frames of landing and car doors are regarded as appliance casings.

5.10.6.4 Connectors

Plug socket] combinations shall comply with the requirements of IEC 60204-1:2006, 13.4.5, except c),
d) and i).

Connectors|and devices of the plug-in type placed in the circuits of electric safety devices shal]l be
designed sq that it shall not be possible to insert them in a positignwhich leads to a dangerous situalion.

5.10.7 Lighting and socket outlets

5.10.7.1 The electric lighting supplies to the car, “well, machinery spaces and pulley rooms,|and
emergency And test panel(s) (5.2.6.6), shall be independent of the supply to the machine, either through
another cirduit, or through connection to the machine supply circuit on the supply side of the main switch
(or switches) laid down in 5.10.5.

5.10.7.2 The supply to socket outlets required on the car roof, in the machinery spaces, in pulley rqoms
and in the piit, shall be taken from the'circuits referred to in 5.10.7.1.

These sockegt outlets shall be of-type 2 P + PE, supplied directly.

The use of the above socket.outlets does not imply that the supply cable has a cross-sectional area
correspondfng to the ratedCurrent of the socket outlet. The cross-sectional area of the conductors|may
be smaller, provided thatthe conductors are correctly protected against excess currents.

5.10.8 Control of-the supply for lighting and socket outlets

5.10.8.1 A switch shall control the supply to the circuit for lighting and socKet outlets of the car. If the
machine room contains several lift machines, it is necessary to have one switch per car. This switch shall
be located close to the corresponding main power switch.

5.10.8.2 In the machinery spaces, other than those in the well, a switch controlling the supply for
lighting shall be located near its access(es). See also 5.2.1.4.2.

Well lighting switches (or equivalent) shall be located both in the pit and close to the main switch, so
that the well light can be operated from either location.

In case additional lamps are installed on the car roof, they shall be connected to the car light circuit and
switched from the car roof. The switch(es) shall be in an easily accessible position, not more than 1 m
from the entry point(s), for inspection or maintenance personnel.
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5.10.8.3 Each circuit controlled by the switches laid down in 5.10.8.1 and 5.10.8.2 shall have its own
over current protection devices.

5.10.9 Protective earthing

The requirements of IEC 60364-4-41:2007,411.3.1.1 apply.

5.10.10Electrical identification

All control devices, and electrical components shall be plainly identified with the same reference
designation as shown in the electrical r‘]ingramc

The necessary fuse specifications, such as value and type, shall be marked on the fuse or pn/near the
fusefholders.

In the case of the use of multiple wire connectors, only the connector, and 1ot the wirgs, needs to
be njarked.

5.11 Protection against electric faults; failure analysis; electric;safety devices

5.11[.1 Protection against electric faults; failure analysis

5.11.1.1 General

If anfy single faultlisted in 5.11.1.2 in the electric equipment of a lift cannot be excluded under conditions
desdribed in 5.11.1.3 and/or ISO 8100-2:2019, 5.15, itshall not, on its own, be the cause of 3 dangerous
malffunction of the lift.

—

For §afety circuits, see 5.11.2.3.

5.11[.1.2 Faults envisaged:

a) pbsence of voltage;

b) poltage drop;

c) loss of continuity of aconductor;

d) [nsulation fault intelation to the metalwork or the earth;

e) Fphort circuit/ér“open circuit, change of value or function in an electrical component, ¢.g. resistor,
Capacitor-transistor, lamp, etc.;

f) pon-attraction or incomplete attraction of the moving armature of a contactor or relay;

g) hon+separation of the moving armature of a contactor or relay;

h) non-opening of a contact;
i) non-closing of a contact;

j) phase reversal.

5.11.1.3 The non-opening of a contact need not be considered in the case of safety contacts conforming
to the requirements of 5.11.2.2.

5.11.1.4 An earth fault in a circuit in which there is an electric safety device, or in a circuit controlling
the brake according to 5.9.2.2.2.3, or in a circuit controlling the down valve according to 5.9.3.4.3, shall:

a) either cause the immediate stopping of the machine; or
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b) prevent restarting of the machine after the first normal stop, if the first earth fault alone is not
dangerous.

Return to service shall only be possible by manual resetting.

5.11.2 Electric safety devices

5.11.2.1 General provisions

5.11.2.1.1 During the operation of one of the electric safety devices, as listed in Annex A, the movement

of the machjne shall be prevented, or 1t shall be caused to stop immediately, as indicated imn 5.1 1.2.4.

The electric

1) either one or more safety contacts satisfying 5.11.2.2;

a) eitherd

b) safety ¢
2) cor
3) con
4) pra

5.11.2.1.2

5.12.1.8), n¢ electric equipment shall be connected in parallet with an electric safety device.

Connection
The devices
and 5.11.2.

5.11.2.1.3
safety devig

5.11.2.1.4
signal emar
in a danger

5.11.2.1.5
required fol

5.11.2.1.6

safety devices shall consist of:

ne or more safety contacts satisfying 5.11.2.2; or

ircuits satisfying 5.11.2.3, consisting of one, or a combination, of the following:

tacts not satisfying the requirements of 5.11.2.2;
hponents in accordance with 1ISO 8100-2:2019, 5.15;

grammable electronic systems in safety related applications in accordance with 5.11.2

Apart from exceptions permitted in this documeént (see 5.12.1.4, 5.12.1.5, 5.12.1.6

used for that purpose shall fulfil the requirements for safety circuits according to 5.11.
.3.

[Che effects of internal or external induction or capacity shall not cause failure of ele
es in accordance with 1SO 22200.

An output signal emanating from an electric safety device shall not be altered by an extran
ating from anotherelectric device placed further down the same circuit, which would r
us condition.

n safety circliits comprising two or more parallel channels, all information other than
parity checks shall be taken from one channel only.

6.

and

5 to different points of the electric safety chain are only permitted for gathering informaftion.

p.3.2

ctric

PouS
psult

that

Circtiits which record, or delay, signals shall not, even in event of fault, prevent or apprec

delay the st

shall occur in the shortest time compatible with the system.

opping of the machine through the functioning of an electric safety device ie the stopping

5.11.2.1.7 The construction and arrangement of the internal power supply units shall be such as to
prevent the appearance of false signals at outputs of electric safety devices due to the effects of switching.

5.11.2.2 Safety contacts

5.11.2.2.1

General

Safety contacts shall comply with the requirements of IEC 60947-5-1:2003, Annex K, with a minimum
protection degree of IP4X (IEC 60529) and a mechanical durability suitable for its purpose (at least 106
operating cycles). Alternatively, they shall fulfil the following requirements:
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5.11.2.2.2 The operation of a safety contact shall be by positive separation of the circuit-breaking
devices. This separation shall occur even if the contacts have welded together.

The design of a safety contact shall be such as to minimize the risk of a short-circuit resulting from
component failure.

NOTE Positive opening is achieved when all the contact-breaking elements are brought to their open position
and when, for a significant part of the travel, there are no resilient members (e.g. springs) between the moving
contacts and the part of the actuator to which the actuating force is applied.

5.11.2.2.3 The safety contacts shall be provided for a rated insulation voltage of 250 V if the enclosure
proviides a degree of protection of at least IPAX (IEC 60529]J, or 500 V 1f the degree of protdction of the
enclpsure is less than IP4X (IEC 60529).

The pafety contacts shall belong to the following categories as defined in IEC 60947-5+1:2003:
a) AC-15 for safety contacts in A.C. circuits;

b) PC-13 for safety contacts in D.C. circuits.

5.11.2.2.4 If the degree of protection is equal or less than IP4X (IEG.60529), the clearanceg shall be at
leasf 3 mm, the creepage distances at least 4 mm and the distances‘for breaking contacts at{least 4 mm
after separation. If the protection is better than IP4X (IEC 60529);'the creepage distance may| be reduced
to 3 mm.

5.11.2.2.5 In the case of multiple breaks, the distance after separation between the contacts shall be at
least 2 mm.

5.11.2.2.6 Abrasion of conductive material shalknot lead to short-circuiting of contacts.
5.11[.2.3 Safety circuits

5.11.2.3.1 General

Faulf analysis of safety circuits)shall take into account failures in the whole safety circult, including
sensors, signal transmission.paths, power supplies, safety logic and safety output.

5.11.2.3.2 Safety cireuits’shall comply with the requirements of 5.11.1 regarding the appearar]ce of a fault.

5.11.2.3.3 Furthérmore, as illustrated by Figure 21, the following requirements shall apply:

a) |f one fault combined with a second fault can lead to a dangerous situation, the lift shal] be stopped
ht thedatest at the next operating sequence in which the first faulty element should participate.

+thic ule
tHS Tt

IEfuetbhar opnaration oftbho 1ifr chall o tvnaccibla ac long oc
Yt e - O p e atio - Ot Sttt O e HR PO SSIBea5ToRE S

The possibility of the second fault occurring after the first, and before the lift has been stopped by
the sequence mentioned above, is not considered;

b) if two faults, which by themselves do not lead to a dangerous situation, can lead to a dangerous
situation when combined with a third fault, the lift shall be stopped at the latest at the next
operating sequence in which one of the faulty elements should participate.

The possibility of the third fault leading to a dangerous situation before the lift has been stopped by
the sequence mentioned above is not considered;
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if a combination of more than three faults is possible, then the safety circuit shall be designed with
multiple channels and a monitoring circuit checking the equal status of the channels.

If a different status is detected, the lift shall be stopped.

In case of two channels, the function of the monitoring circuit shall be checked at the latest prior to
are-start of the lift and, in case of failure, re-starting shall not be possible;

on restoration of the power supply after it has been disconnected, maintenance of the lift in the
stopped position is not necessary, provided that during the next sequence stopping is re-imposed
in the cases covered by 5.11.2.3.3 a), b) and c);

in redupndancy-type circuits, measures shall be taken to limit as far as possible the risk of defects
occurring simultaneously in more than one circuit, arising from a single cause.
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hble

Fault 1
YES
Dangerous?
NO
YES
Q’V
Fault 2 NO
YES
Dangerous?
YES
Fault 3
YES
Dangerous?
YES
More than 3 faults
Built-up
NO according to YES
§ 5.11.2.3.3 ¢)?
Not
acceptable ] ( Accept
J |

Figure 21 — Diagram for assessing safety circuits

5.11.2.3.4 Safety circuits containing electronic components are regarded as safety components and

shall be verified according to the requirements in ISO 8100-2:2019, 5.6.

5.11.2.3.5 A data plate shall be fixed on safety circuits containing electronic components, indicating:

a) the name of the manufacturer of the safety component;

b) the type examination certificate number;
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<)

the type of electric safety device.

5.11.2.4 Operation of electric safety devices

An electric safety device, when operated, shall immediately initiate the stopping of the machine and
prevent it from setting into motion.

The electric safety devices shall act directly on the equipment controlling the supply to the machine, in
accordance with the requirements of 5.9.2.2.2.3 a), 5.9.2.5 and 5.9.3.4.

If relays or contactor relays according to 5.10.3.1.3 are used to control the equipment controlling the
supply to tlie machine, the monitoring of these relays or contactor relays shall be done as defingd in
59.2.2.2.3d),5.9.2.5 and 5.9.3.4.4.

5.11.2.5 Agtuation of electric safety devices

The compo
properly ul
failures wh

Examples o
a)
b) breaka
c)

If the devicg
to persons,
simple mea

slip on

smoke,

NOTE A

In the casg

nents actuating the electric safety devices shall be built so that they are.able to fung
1der the mechanical stresses resulting from continuous normal operation. Mecha
ch can impact the safety function shall be considered.

[ such failures are:

fraction or friction, on a system used for car speed or position sensing;

be or slack in tape, chain, rope or similar, on a system used for car speed or position sen
dirt or similar, on a system used for car speed or position sensing.

s for actuating electric safety devices are, throtigh the nature of their installation, acces
they shall be built so that these electric saféty devices cannot be rendered inoperativ
ns.

magnet or a bridge piece is not considered a simple means.

of redundancy-type safety circuits, it shall be ensured by mechanical or geom

arrangemeints of the transmitter elements that a mechanical fault shall not cause loss of redundangd

For transm

5.11.2.6 P
Table A.1 gi

Safety circy
the require

PESSRAL s

tter elements of safety cireuits, the requirements of ISO 8100-2:2019, 5.6.3.1.1 apply.

rogrammable electronic systems in safety related applications (PESSRAL)
ves the minimum safety integrity level for each electric safety device.

its, includinig programmable electronic systems designed in accordance with 5.11.2.6,
ments of511.2.3.3.

hall ‘comply with the design rules for relevant safety integrity levels (SIL) as listg

tion
hical

5ing;

sible
e by

btric
y.

over

d in

[SO 8100-2:26+

oL O

To avoid unsafe modification, measures to prevent unauthorized access to the program code and safety-
related data of PESSRAL shall be provided, e.g. using EPROM, access code, etc.

If a PESSRAL and a non-safety-related system share the same printed circuit board (PCB), the
requirements of 5.10.3.2 shall apply for the separation of the two systems.

If a PESSRAL and a non-safety-related system share the same hardware, the requirements for PESSRAL
shall be met.

It shall be possible to identify the failure state of the PESSRAL, either by a built-in system or by an
external tool. If this external tool is a special tool, it shall be available on the site.
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5.12 Controls — Final limit switches — Priorities
5.12.1 Control of lift operations
5.12.1.1 Control of normal operation

5.12.1.1.1 This control shall be carried out through buttons or similar devices, such as touch control,
magnetic cards, etc. These shall be placed in boxes, such that no live parts are accessible to the user.

The colour yellow shall not be used for other control devices than the alarm initiation device.

5.12.1.1.2 The control devices shall be clearly identified by reference to their function;seelalso EN 81-
70:2003, 5.4 or ISO 4190-5.

5.12.1.1.3 Visible notices or signals shall enable persons in the car to know at Which landing the lift has
stopped.

5.12.1.1.4 The stopping accuracy of the car shall be +10 mm. If, duringléading and unloading phases for
example, the levelling accuracy of #20 mm is exceeded, it shall be cortected to +10 mm.

5.12.1.2 Load control

5.12.1.2.1 The lift shall be fitted with a device to preventnormal starting, including re-lev¢lling, in the
everlt of overload in the car. In the case of hydraulic lifts{the device shall not prevent re-levelling.

5.12.1.2.2 The overload shall be detected at thedatest when the rated load is exceeded by 10 %, with a
minimum of 75 kg.

5.12.1.2.3 In the event of overload:

a) psers shall be informed by an audible and a visible signal in the car;

b) putomatic power-operated doors shall be brought into the fully open position;
c¢) manually operated doors shall remain unlocked;

d) pny preliminaryfeperation in accordance with 5.12.1.4 shall be nullified.

5.12.1.3 Monitering the normal slowdown of the machine in case of reduced buffer stroke

In tHe case of'5.8.2.2.2, electric safety devices in conformity with 5.11.2 shall check that thg slowdown
is effective before arrival at terminal landings.

If the sTowdown 1s not effective, the machine brake shall cause the car speed to be reduced in such a
way that if the car or the counterweight comes into contact with the buffers, the striking speed shall
not exceed that for which the buffers were designed.

5.12.1.4 Control of levelling, re-levelling and preliminary operation with doors not closed
and locked

Movement of the car with landing and car doors not closed and locked is permitted for levelling, re-
levelling and preliminary operation on condition that:

a) the movement is limited to the unlocking zone (5.3.8.1) by an electric safety device in conformity
with 5.11.2. During preliminary operations, the car shall be kept within 20 mm from the landing
(see 5.12.1.1.4 and 5.4.2.2.1);
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b) during levelling operations, the means for making the electric safety devices of doors inoperative
shall only function after the stopping signal for this landing has been given;

c) the speed of levelling does not exceed 0,80 m/s. In addition, on lifts with manually controlled
landing doors, it shall be checked that:
1) for machines whose maximum speed of rotation is determined by the fixed frequency of the

supply, only the control circuit for the low speed movement has been energized;
2) for other machines, the speed at the moment the unlocking zone is reached does not exceed
0,80 m/s;

d) the spegd of re-levelling does not exceed 0,30 m/s.

5.12.1.5 Control of inspection operation

5.12.1.5.1 [Design requirements

5.12.1.5.1.1 To facilitate inspection and maintenance, a readily operable inspeetion control station ghall

be permangntly installed:

a) onthe ¢ar roof (5.4.8 a);

b) in the git (5.2.1.5.1 b);

c) inthe cprin the case of 5.2.6.4.3.4;

d) on apldtform in the case of 5.2.6.4.5.6.

5.12.1.5.1.2 The inspection control station shall consist of:

a) a switdh (inspection operation switch) which shall satisfy the requirements for electric safety
deviceq (5.11.2).
This switch, which shall be bi-stable;shall be protected against involuntary operation;

b) direction push buttons “UP” and “DOWN” protected against accidental operation with the dire¢tion
of movgment clearly indicated;

c) apush putton "RUN" proteeted against accidental operation;

d) astoppjng device infeonformity with 5.12.1.11.

The control stationdnay also incorporate special switches, protected against accidental operatior, for

controlling the mechanism of doors from the car roof.

5.12.1.5.1. XXD

(EN 60529).

Rotary control switches shall have a means of prevention of rotation of the stationary member. Friction
alone shall not be considered sufficient.

5.12.1.5.2

Functional requirements:

5.12.1.5.2.1 Inspection operation switch

The inspection operation switch, when in the inspection position, shall satisfy the following conditions
for functioning simultaneously:

a) neutral

120

ize the normal operation controls;
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b) neutralize emergency electrical operation (5.12.1.6);

c) levelling and re-levelling (5.12.1.4) shall be disabled;

d) any automatic movement of power-operated doors shall be prevented. Power-operated closing of
the door(s) shall depend on:

1) the operation of a direction push button for car movement; or

2) additional switches protected against accidental operation for controlling the mechanism
of doors.

e) the car speed shall not exceed 0,63 m/s;

f) fthe car speed shall not exceed 0,30 m/s when the vertical distance above any standing|area on car
Foof (see 5.2.5.7.3) or in pit is 2,0 m or less;

g) the limits of normal car travel shall not be overrun, i.e. not exceed the stopping positiorns in normal
Dperation;

h) fhe operation of the lift shall remain dependent on the safety devicgs;

i) |f more than one inspection control station is switched to “INSPECTION", it shall not bg possible to
nove the car from any of them, unless the same push buttons{n the inspection control ptations are
pperated simultaneously;

j) Incase of 5.2.6.4.3.4, the inspection operation switch.in'the car shall render inoperative|the electric
safety device according to 5.2.6.4.3.3 e).

5.12.1.5.2.2 Return-to-normal operation of thelift

The [return-to-normal operation of the lift shall only be effected by switching the inspection operation
switch(es) back to normal.

Add{tionally, return-to-normal operation of the lift from the pit inspection station shall ofly be made
undé¢r the following conditions:

a) fhelanding doors giving dcgess to the pit are closed and locked;

b) pll the stopping devices in the pit are inactive;

c) the electrical reset'device outside the well is operated and located:
1) in conjuhCtion with emergency unlocking means of the door giving access to the pit; or

P) in.aplace accessible to authorized persons only, e.g. inside a locked cabinet locafed in close
preximity to the door giving access to the pit.

0 prevent all involun movement of the in the event of one of the

ring in the circuit(s) involved in the inspection operation.

faults isted in 5.11.1.2 appea

5.12.1.5.2.3 Push buttons

The movement of the car in inspection operation shall solely depend on constant pressure on a direction
push button, and the "RUN" push button.

It shall be possible to operate the "RUN" button and a direction button with one hand simultaneously.
The inspection operation electric safety device shall be bypassed by one of the following solutions:
a) aseries connection of a direction and the "RUN" push button.

These push buttons shall belong to the following categories, as defined in IEC 60947-5-1:2003:
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— AC-15 for contacts in A.C. circuits;
— DC-13 for contacts in D.C. circuits.

The durability shall be at least 1 000 000 mechanical and electrical operating cycles related to the
applied load.

b) an electric safety device in accordance with 5.11.2 which is monitoring the correct operation of the
direction and "RUN" push buttons.

5.12.1.5.2.4 Inspection control station(s)

The followihg information shall be given on the inspection control station(s) (see Figure 22):
a) the woryds “NORMAL” and “INSPECTION” on or near the inspection operation switch;

b) the dir¢ction of motion identified by colours, as in Table 17.

Table 17 — Inspection control station — Button designatiens

Control Colour of button Colour of symbol Symbol reference Symbdl
r n
UP White Black [EG®60417-5022 T
L .
r n
DOWN Black White IEC 60417-5022 l
L .
r n
RUN Blue White IEC 60417-5023 I
L .
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