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Foreword

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

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

0.1 General

The content of this document was already published in EN 115-1:2017. This document contains only editorial
changes and update of references.

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

This document is of relevance, in particular, for the following stakeholder groups representing the market
players with regard to machinery safety:

— machinemanufacturers (an]], medium and ]:\rgp pnfprpricpc);

— health and safety bodies (regulators, accident prevention organizations, market surveillance,

Others cam be affected by the level of machinery safety achieved with the means of the docum
above-mentioned stakeholder groups:

servic

consu

The above
process of]

The machi
covered af

When req
standards
standards
standard.

0.2 Gene

The contents of this document are based on the assumption that persons using escalators and moy

are able to
escalators

Some indi
not able tg
by a comp
persons, W

machipe users/employers (small, medium and large enterprises);

machine users/employees (e. g. trade unions, organizations for people withspecial needs);

e providers, e. g. for maintenance (small, medium and large entérprises);

mers (in the case of machinery intended for use by consunters).

etc.).

ent by the

-mentioned stakeholder groups have been given the possibility to participate at thle drafting

this document.

nery concerned and the extent to which hazards, hazardous situations or hazardous
e indicated in the Scope of this document.

hirements of this type-C standard are.different from those which are stated in type-A
the requirements of this type-C standard take precedence over the requirements o
for machines that have been designed and built according to the requirements of t

ral remarks

do so unaided. Howeyver, physical and sensory abilities in a population can vary over a
and moving walks\are also likely to be used by persons with a range of other disabilitig

Fiduals, in particular older people, might have more than one impairment. Some indiy
use an esgalator or moving walk independently and rely on assistance/support bein
hnion. Furthermore, some individuals can be encumbered by objects or be responsibl

events are

or type-B
[ the other
his type-C

ing walks
ide range,
S.

iduals are
b provided
b for other

hich‘can affect their mobility. The extent to which an individual is incapacitated by imjpairments

and encurrrbrances often depends on the usability of products, facilities and the environment.

The use of wheelchairs on escalators and moving walks can lead to dangerous situations which cannot be
mitigated by machine designs and therefore should not be permitted.

The use of lifts is the preferred method of vertical travel for most people with disabilities and in particular
wheelchair users and persons with guide dogs.

Additional signs should be provided to indicate the location of other facilities, these facilities should be in
close proximity to the escalators and moving walks and easy to find.

The risks arising from the configuration of escalators and moving walks within a building (e.g. obstructions
or voids adjacent to escalators) should be risk assessed according to methodology of the ISO 14798 by the
building designer/owner at the building design stage and measures identified to eliminate hazards or reduce
risk to an acceptable level.

© IS0 2024 - All rights reserved
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It is assumed that negotiations have been made for each contract between the customer and the supplier/
installer (see also Annex A) about:

a) intended use of the escalator or moving walk;

b) environmental conditions;

c) civil engineering problems;

d) other aspects related to the place of installation.

Planning of traffic flows and evacuation/rescue purposes are under the responsibility of the building
designer/owner.

If escalatofs or moving walks are intended to be operated under special conditions, such as diregct]y exposed
to the wepther or explosive atmosphere, or in exceptional cases serve as emergency exi{s, appropriate
design criteria, components, materials and instructions for use should be used that satisfythe [particular
conditiong.

An Interpfetation Committee has been established to clarify, if necessary, the spirit in which the clauses
of the standard have been drafted and to specify the requirements appropriate to particylar cases.
Interpretation Requests can be sent to the National Standard Bodies which'will contact the responsible
Technical Lommittee ISO/TC 178. The formats of an interpretation requestand the interpretation are given

in the Infgrmation Note - System of ISO/TC 178 series of standards, Interpretations and Freque

Questions

(FAQ) procedures.

ntly Asked

© IS0 2024 - All rights reserved
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onal Standard ISO 8103-1:
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Escalators and moving walks —

Part 1:

Safety requirements

1 Scop

This document is applicable for new escalators and moving walks (pallet or belt type) as defined i

This docu
and movir

foreseeable by the manufacturer (see Clause 4).

This docus

of its publication. It is, however, recommended that existing installations be adapted to this docur

-

ment deals with all significant hazards, hazardous situations, and events relevant to
g walks when they are used as intended and under conditions of misuseswhich are 1

ment is not applicable to escalators and moving walks which were-mmanhufactured befoj

2 NOI‘::]I
The followling documents are referred to in the text in such a waythat some or all of their content ¢

requireme
the latest ¢

EN 1929-2
a child car

EN 1929-4
carrying fq

EN 1990:2
EN 1993-1

EN 1998-1
actions an

EN 10025

EN 10025
structural

EN 10025-

ative references

nts of this document. For dated references, only the edition cited applies. For undated 1
edition of the referenced document (including any amendments) applies.

2004, Basket trolleys — Part 2: Requirementsytests and inspection for basket trolleys with
rying facility, intended to be used on passenger conveyors

:2005, Basket trolleys — Part 4: Reguirements and tests for basket trolleys with additi
cility(ies), with or without a child carrying facility, intended to be used on passenger conve

0021, Eurocode — Basis of structural design
1:2005, Eurocode 3: Design-of steel structures — Part 1-1: General rules and rules for buil

:2004, Eurocode 8:/Design of structures for earthquake resistance — Part 1: General ru
| rules for buildings

1:2004, Hot rolled products of structural steels — Part 1: General technical delivery condit

2:2004, Hot rolled products of structural steels — Part 2: Technical delivery conditions fo|
steels.

32004, Hot rolled products of structural steels — Part 3: Technical delivery conditions for n

n Clause 3.
escalators

easonably

e the date
nent.

onstitutes
eferences,

or without

bnal goods
yors

lings

es, seismic

ions

I non-alloy

brmalized/

normalized Tolled weldable Jine grain structural steels

EN 10025-4:2004, Hot rolled products of structural steels — Part 4: Technical delivery conditions for
thermomechanical rolled weldable fine grain structural steels

EN 10025-5:2004, Hot rolled products of structural steels — Part 5: Technical delivery conditions for structural

steels with

improved atmospheric corrosion resistance

EN 10025-6:2004+AMD1:2009, Hot rolled products of structural steels — Part 6: Technical delivery conditions
for flat products of high yield strength structural steels in the quenched and tempered condition — Amendment 1

EN 10083-1:2006, Steels for quenching and tempering — Part 1: General technical delivery conditions

1) This standard is currently impacted by the amendment EN 1990:2002/A1:2005.

© IS0 2024 - All rights reserved
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EN 10083-2:2006, Steels for quenching and tempering — Part 2: Technical delivery conditions for non alloy steels

EN 10083-3:2006, Steels for quenching and tempering — Part 3: Technical delivery conditions for alloy steels

EN 12015:2014, Electromagnetic compatibility — Product family standard for lifts, escalators and moving
walks — Emission

EN 12016:2013, Electromagnetic compatibility — Product family standard for lifts, escalators and moving
walks — Immunity

EN 13501-1:2007+AMD1:2009, Fire classification of construction products and building elements — Part 1:

Classification using data from reaction to fire tests — Amendment 1

EN 60068=2-6:2008  Environmental facfing — Part 2-6: Tests — Test Fc: Vibration (inusoida[]
(IEC 60068-2-6:2007)

EN 60068-2-14:2009, Environmental testing — Part 2-14: Tests — Test N: Changé)of tdmperature

(IEC 60068-2-14:2009)

EN 60068-2-27:2009, Environmental testing — Part 2-27: Tests — Test Ea>and guidance: Shock
(IEC 60068-2-27:2008)

EN 6020411:2006, Safety of machinery — Electrical equipment of machines<=>Part 1: General requirements
(IEC 60204-1:2006, modified)

EN 60529:[1991, Degrees of protection provided by enclosures (IP Code) {{EC 60529:1989)

EN 60664t1:2007, Insulation coordination for equipment within-low-voltage systems — Part 1:|Principles,
requiremefits and tests (IEC 60664-1:2007)

EN 60947{4-1:20102), Low-voltage switchgear and controlgear — Part 4-1: Contactors and motor-ftarters —
Electromeghanical contactors and motor-starters (IEC 60947-4-1:2009)

EN 60947-
elements —

EN 61249

EN 62061
programm

EN 623264

ISO 868:2
hardness)

[SO 12100
[SO 13850
ISO 13857

- Electromechanical control circuit devices (IEC 60947-5-1:2004)
(all parts), Materials for printed boards and other interconnecting structures (IEC 61249, {

:2005%), Safety of machinery, — Functional safety of safety-related electrical, elec
pble electronic control systems (IEC 62061:2005)

1:2002, Printed boards\— Part 1: Generic specification (IEC 62326-1:2002)

03, Plastics andcebonite — Determination of indentation hardness by means of a durom

2010, Safety of machinery — General principles for design — Risk assessment and risk req
2015;.Safety of machinery — Emergency stop function — Principles for design

2019, Safety of machinery — Safety distances to prevent hazard zones being reached by

5-1:20043), Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices angl switching

i1l parts)

tronic and

bter (Shore

uction

upper and

lower limbs

[SO 3864-1:2011, Graphical symbols — Safety colours and safety signs — Part 1: Design principles for safety
signs and safety markings

[SO 3864-3:2012, Graphical symbols — Safety colours and safety signs — Part 3: Design principles for graphical
symbols for use in safety signs

2) This standard is currently impacted by the amendment EN 60947-4-1:2010/A1:2012.
3) This standard is currently impacted by the amendment EN 60947-5-1:2004/A1:2009.
4) This standard is currently impacted by the amendment EN 62061:2005/A1:2013.

© IS0 2024 - All rights reserved
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HD 60364-4-41:2007, Low-voltage electrical installations — Part 4-41: Protection for safety — Protection
against electric shock

3 Terms, definitions, symbols and abbreviations

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12100:2010 and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

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

IEC El

3.11

ectropedia: available at https://www.electropedia.org/

angle of inclination

maximum

3.1.2

authorize
suitably ty
machinery
maintenar

angle to the horizontal in which the steps, the pallets or the belt move

d person

ained person with authorization to access restricted areas of éscalators and moving
spaces, separate machine rooms) and to work there for the purpose of inspection, t
ce

Note 1 to enptry: Authorized persons should be competent for the tasks:they have been authorized for (see

3.1.3

balustrade

part of thg

escalator/moving walk which ensures the user's safety by providing stability, prote

moving pajrts and supporting the handrail

3.14

balustrade decking

transversg
cover of th

3.1.5
brake loa
load on the

3.1.6
comb
pronged s¢

3.1.7

member of the balustrade which meets the handrail guidance profile and which for}
e balustrade

il
e step/pallet/belt which the brake system is designed to stop the escalator/moving wal

pction at eachlanding that meshes with the grooves

comb pla
platform

e

walks (e.g.
psting and

lso 3.1.8).

Cting from

ms the top

—

each landing to which the combs are attached

3.1.8

competent person
person who is in possession of the necessary technical knowledge, skills, qualification and experience to

perform a

work or task

Note 1 to entry: National Regulation may require certification of competence.

© IS0 2024 - All rights reserved
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escalator
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power-driven, inclined, continuous moving stairway used for raising or lowering persons in which the user

carryings

urface (e.g. steps) remains horizontal

Note 1 to entry: Escalators are machines - even when they are out of operation - and cannot be considered as fixed

staircases.

3.1.10

exterior panel
part of the exterior side of the enclosure of an escalator or moving walk

3.1.11
failsafe c
safety rel

3.1.12
handrail
power-dri

3.1.13

interior p
panel loc
balustrad

3.1.14
lower inn

profile that connects the skirting with the interior panel when‘they do not meet at a common poiy

3.1.15
lower out

!

cuit
ed electrical and/or electronic system with defined failure mode behaviour

yen moving rail for persons to grip while using the escalator or moving walk

pnel
ited between the skirting or lower inner decking and the ‘handrail guidance
e decking

pr decking

pr decking

profile that connects the exterior panels with the interior panel

3.1.16
machiner

escalator ¢

3.1.17
machiner

space(s) in

3.1.18

y
r moving walk machine(s) mechanisms and associated equipment

y spaces
side or outside of the truss where the machinery as a whole or in parts is placed

maximunj capacity

maximum

3.1.19

moving w

power-dri

to its dired

flow of persoiis,that can be achieved under operational conditions

alk
yendnstallation for the conveyance of persons in which the user carrying surface remai
tioem of motion and is uninterrupted (e.g. pallets, belt)

profile or

It

|ns parallel

Note 1 to entry: Moving walks are machines - even when they are out of operation - and should not be used as a fixed access.

3.1.20
newel

end of balustrade

3.1.21

nominal speed
speed in the direction of the moving steps, pallets or the belt stated by the manufacturer for which the
escalator or moving walk has been designed, without load on the steps/pallets/belt at nominal frequency
and nominal voltage

© IS0 2024 - All rights reserved
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3.1.22
rise

ISO 8103-1:2024(en)

vertical distance between the upper and lower finished floor levels

3.1.23

safety circuit

part of the
3.1.24

electric safety system consisting of electrical safety devices

safety devices
part of a safety circuit consisting of safety switches and/or failsafe circuits and/or E/E/PE, used to carry out
safety functions

3.1.25
safety int
SIL
discrete lg
the E/E/P

Note 1 to e
make use o

3.1.26

safety rel
system fof
electronic
devices, d

safety related applications as listed in Table 8 and Table 9

3.1.27
safety sy
safety rel

3.1.28
skirting
vertical p3

3.1.29
skirt defl
device to 1

3.1.30

structural rated load

load which

3.2 Sym
The follow

zIed part of the electrical control system as anvarrangement of safety circuits and monitor

pority level

vel for specifying the safety integrity requirements of the safety functions.te’be al
3

htry: In this document, SIL 1 is representing the lowest level and SIL 3 the highest, even when
F SIL 3.

hted electrical, electronic and programmable electronic devices (E/E/PE)
control, protection or monitoring based on one or more_eléctrical, electronic or prog
devices, including all elements of the system such as power supplies, sensors and ¢
hta highways and other communication paths, and actuators and other output devicg

em

rt of the balustrade interfacing (vith the steps, pallets or belt

pctor
hinimize the risk of trapping between the step and the skirting

the structurejs designed for

bols and’abbreviations

ing symbols and corresponding units of measurement of the following Table 1 are u

located to

it does not

rammable
ther input
bs, used in

ng devices

sed in this

document

© IS0 2024 - All rights reserved
5


https://standardsiso.com/api/?name=f0ec0bb3c25f4ef05c609d57c822f103

ISO 8103-1:2024(en)

Table 1 — Symbols and corresponding units of measurement used in this document

Symbol Designation Unit Figures
dgr Peak ground acceleration (reference peak ground acceleration on type 2 —
m/s

A ground)

by Distance between the handrail centre lines m Figure 6

b, Width of the handrail mm Figure 6

b, Horizontal distance between skirting and interior panel mm Figure 6

b, Width of the horizontal part of the lower inner decking that directly mm Figure 6
joins the interior panel

bs Horizontal distance between the inner edge of the handrail and the mm Figure 6
topedgeof threinteriorpanet

b, bg” | |Horizontal distance between the handrail profile and guide or cover mm Figure 6

profiles

b, Width of the grooves mm Figure 5

bg Web width mm Figure 5

bq Horizontal distance between the outer edge of the handrail and a mm Figure A.1
non-continuous obstruction, e.g. roof intersection, column

by, Horizontal distance between the outer edge of the handrail and a mm Clawse 5,
continuous obstruction, e.g. wall Figure A.1

by Horizontal distance between the handrails of adjacent escalatofs/ mm Figure A.1
moving walks

by Perpendicular distance between the lower edge of the hafidrail and mm Figure 6
the balustrade decking

by Width of the lower outer decking mm Figure 7

bis Horizontal distance between the outer edges of intérior panels on mm Figure 7
adjacent escalators or moving walks

bis Horizontal distance between the building structure (wall) and the mm Figure 7
centreline of the handrail

big Horizontal distance between the cenfrelines of the handrails of adja- mm Figure 7
cent escalators/moving walks

by; Horizontal distance of the anti-slide device to the outer edge of the mm Figure 7
handrail

big Perpendicular distance(between the lower edge of the handrail and mm Figure 6
the point where the handrail stand is connected to the balustrade

hy Vertical distancebétween the top of the handrail and step nose or m Figyres 5, 6
pallet surface orbelt surface

h, Perpendiculardistance between top edge of skirting or bottom edge mm Figure 6
of cover joints and the line of the step nose or the tread surface of the
palletsar’belt

hs Distance between the entry of handrail into the newel and the floor m Figyres 5,6

hy Free helght above any p01nt of step surfaces, pallets or belt over the m Figufes 5,A.1
dlI'cd UCLWCCII UULll OULCI ngt‘b Ul LIIC lldllul dllb 1uuuu1ug LllC dl'€d L0
the end of the newel and the unrestricted area at all points

hs Height of the deflector m Figures 5,7

hg Clearance between the upper edge of the tread surface and the root of mm Figure 5
the comb teeth

h, Depth of the grooves mm Figure 5

hg Mesh depth of the comb into the grooves of the tread mm Figure 5

hqg Vertical distance between floor and lower end of the anti-climbing mm Figure 7
device

hyo Vertical distance between lower edge of the handrail and upper end of mm Figure 7

the access restriction device

© IS0 2024 - All rights reserved
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Table 1 (continued)

Symbol Designation Unit Figures
hy4 Height of the anti-slide device mm Figure 7
hi, Height of the upper edge of the free space outside the handrail mm Figure A.1
hqs Vertical distance between the upper and lower finished floor levels m Figure 5
Ly Root of the comb teeth — Figure 5
4 Horizontal distance between supports m Figure 5
L, Comb intersection line — Figure 5
Iy Distance between the furthest point reached by the handrail and the m Figure 5

comb intersection line measured parallel to the tread surface
I3 Length of the straight portion of the handrail in the direction of land- m FEigure 5
ing measured from the comb intersection line
Iy Distance between the furthest point reached by the handrail and the m Figure 5
point of entry into the newel measured parallel to the tread surface
Is Length of anti-climbing device on the lower outer decking min Figure 7
Qs Seismic step load Kg/step —
1% Nominal speed m/s —
Xq Step height m Figure 8
V1 Step depth m Figure 8
zq Nominal width for the load carrying area (step, pallet or belt) m Figyres 6,8
z, Horizontal distance between skirting m Figure 6
Z3 Transverse distance between the supporting rollers mm Figure 11
a Angle of inclination of the escalator or moving walk °(degree) Figure 5
J Design angle of the teeth of the comb °(degree) Figure 5
Yy Cross-sectional angle of inclination of the lower inner decking °(degree) Figure 6
u Friction coefficient — —
V) Load factor (seismic) — —

4 List gf significant hazards

4.1 Genleral

This clausg contains all thesigriificant hazards, hazardous situations and events, as far as they are|dealt with
in this dogument, identified’by risk assessment as significant for escalators and moving walks pnd which
require acfion to elimifiate or reduce the risk. These significant hazards are based upon ISO 12100:2010.

4.2 Medhanical*hazards

Mechanicqldazards on escalators and moving walks and in their immediate vicinity can occur pecause of
the designof thie Tmachie 0T access to it

These include:

— contact with moving machinery parts (e.g. driving unit, handrail drive) normally not accessible to the
public (see 5.2.1.1,5.2.1.2,5.2.1.3,5.2.1.5,5.2.1.6, 5.2.3,5.2.4,5.8.1,5.12.2.7.17,5.12.3.13, A.3.2, A.3.3);

— crushing and shearing of fingers between handrail and balustrade and between balustrades (see
5.5.2.5,5.6.2);

— cutting hazard caused by adjacent cover profile parts (see 5.5.2.4);

— impact on bodies caused by collision with building structures (wall, roof, criss-cross arrangement), or
with persons on adjacent escalators/moving walks (see A.2.1, A.2.2, A.2.3, A.2.4);

© IS0 2024 - All rights reserved
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drawing-in at handrail entry into the balustrade (see 5.6.4.3, 5.6.5);

trapping between skirting and steps, between comb and step/pallet (see 5.3.4, 5.3.5, 5.5.3, 5.5.5, 5.7.2.5,

5.7.3, Fig. G.1);

trappi

trappi

ng between the floor/fixed devices and the handrail (see 5.6.4.1, 5.6.4.2, A.5);

ng between step and step or pallet and pallet (see 5.3.2).

4.3 Electric hazards

Electric hazardous situations can occur due to:

conta

indire

wrong
electr

exteri]

T Of persons wWith 1ive parts (Se€ 5.8.3.3, o.11.1.3J;

ct contact (see 5.11.1.4, A.6);

inadequate emergency stops (see 5.12.3.8);

assembly of electric components (see 5.11.4.4);
bstatic phenomena (see 5.12.1.5);

al influences on electric equipment (see 5.12.2.4, 5.12.2.6.1.3).

4.4 Radliation hazards

44.1 El

bctromagnetic radiation generated by the machine

Electromajgnetic radiation can be emitted by the escalator or moving walk during normal opel

5.11.1.2.3,

5.12.2.4).

442 El

Electrom
received b

4.5 Fire

Fire hazan
material fq

4.6 Haz

Hazardous

negled
5.6.2,

bctromagnetic radiation received fromoutside

netic radiation, like low frequenc¢y-tadiation, radio frequency radiation and microwaj
the escalator or moving walk duting normal operation (see 5.11.1.2.3, 5.12.2.4).

hazard

ds can be generated(by ‘accumulation of combustible material inside the truss, by the
r cables and overlodding of drives (see 5.2.1.4, 5.9).

ards generated by neglecting ergonomic principles in machinery design
situatien.can occur because of:

ting.ergonomic dimensions for the users (e.g. height of balustrade, width of handrail) (3
b.6.3);

[ation (see

fes, can be

insulation

ee5.5.2.1,

4.7 Haz

insufficient space in working places (see 5.8.2.1, 5.8.2.2, 5.8.2.3, A.3.5, A.3.6, A.3.7);

missing lifting equipment for heavy loads (see 5.8.2.2, 5.10).

ard generated by failure of control circuit

Hazardous situation can occur because of:

— no stopping in case of dangerous situations (see 5.11.2,5.12.1.2);

© IS0 2024 - All rights reserved
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unexp

unexp

4.8 Haz
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short circuit of electric wiring (see 5.11.1.4, 5.11.1.6, 5.11.4);

overload of electric wiring (see 5.12.1.3,5.11.4,5.12.1.2, 5.12.3);

ected start of machine after an interruption (see 5.12.3,5.12.3.5.1);

ected reversal of drive (see 5.4.2.3, 5.12.1.2);

excessive speed (see 5.4.2.3,5.12.1.2);

excessive deceleration during stopping (see 5.12.1.2).

ards generated by break-up during operation

Even if the
hazards w

— greatq
loads
loads

loads

hich can occur due to

r than specified user and structural loads on the truss (see 5.2.5);

breater than specified onto the balustrade (see 5.5.2.3, 5.5.2.4);

breater than specified on the steps/pallets by unforeseeable misuse (see 5.3.3);

breater than specified on the drive unit (see 5.4.1.3, 5.4.3, 5.4.4).

4.9 Slipping, tripping and falling hazards

Most of th
persons.

These incl
falling
falling

falling
5.7.2.2

p dangerous situations on escalators and moving walks are caused by the slipping an

hde:

slipping on steps/pallets/belt, on the comb plate'and floor plate (see 5.3.1, 5.5.4, 5.7.1);

caused by handrail speed deviation.(incl. standstill) (see 5.6.1, Figure G.2);

caused by change of the directionjof movement (see 5.4.2.3);

caused by increased acceleration/deceleration (see 5.2.2, 5.4.1.1, 5.4.1.2, 5.4.2.1, 5.4.4

design of an escalator or moving walks follows the requirements of EN 115-1, there alre specific

] falling of

.2, 5.7.2.1,

,5.7.2.3,5.7.2.4);

falling
falling

4.10 Haz

Many hazd

caused by unexpected start/stopping or excessive speed of the machine (see 5.12.3.5.1

caused by inadéquate lighting at the landings (see A.2.8, A.2.9).

ards specific for this type of machine

rds axesspecific for that type of machine. These include:

missir

g-steps or pallets (see 5.3.6);

trappi

ng by hand winding device (see 5.4.1.4);

74.1d), A4, AnnexI);

climbi

climbi

ng on the outside of the balustrade (see 5.5.2.2);

sliding between balustrades (see 5.5.2.2);

ng over the balustrade (see 5.5.2.6);

surfing on the handrail (see 5.5.2.2);

© IS0 2024 - All rights reserved
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walks

distur

escala

NOTE

ISO 8103-1:2024(en)

storage of merchandise adjacent to the balustrade (see 7.4.1 d));

(see A.2.5,A.2.6);

bance of the person flow in connected escalators/moving walks (see A.2.5, A.2.6);

tor/moving walk (see A.2.7).

For the actual type of machinery, noise is not considered as a significant nor relevant hazard.

4.11 Significant hazards due to seismic events

Dama

Crush

5 Safet

creation of traffic jam at blocked landings or intermediate exits of consecutive escalators or moving

lifting by the handrail at the newel ends and falling over adjacent fixed barrier or the balustrade of the

be to equipment (see M.2, M.3, M.5);

ng by displacement of equipment (see M.4).

y requirements and/or protective measures

5.1 Genleral

Escalators
measures

and moving walks shall comply with the safety requirements-and/or protective/risk
pf this clause.

In addition, escalators and moving walks shall be designed according to the principles of ISO 1]

6.2, for rel

Certain es
these case

5.2 Sup
5.2.1 Gg¢g

5.2.1.1 4
imperfora

pvant but not significant hazards, which are not dealtwith by this document.

calators and moving walks are subject to special operational and environmental cond
5 some additional recommendations are definéd (see H.2 and Annex M).

porting structure (truss) and enclgsure
neral

\1l mechanically moving patts of the escalator or moving walk shall be completely enclo
e panels or walls. Exempt-from this are the accessible steps, the accessible pallets, the

belt and that part of the handrail.available for the user. Apertures for ventilation are permitte

5.2.1.5).

5.2.1.2 A
The exteri
2500 mm
the enclos

5.2.1.3

1

\ny gaps or openings are restricted to 4 mm where there is a risk of contact with moy
pr panels shall withstand a force of 250 N at any point at right angles on a round or squ

withoutbreakage. The fixing shall be designed in that way to carry at least twice the d
ire.

reduction

£100:2010,

itions. For

sed within
accessible
1 (see also

ing parts.
hre area of
pad load of

S Bermisst XL mnnnA BarEs if ni—l«
tSH-6+

aFeasyE
FHSSHre—+to-ohittah—enaostHe-ottthRe-ecaaicary-eveapattsHotrer ¥

¥&s (such as

rooms with locked doors accessible to authorized personnel only) make a hazard to the public impossible.

5.2.1.4 Accumulation of materials (e.g. grease, oil, dust, paper) represents a fire risk. Therefore it shall be
possible to clean the inner part of the escalator/moving walk.

5.2.1.5 Ventilation apertures shall be built or arranged in such a way to comply with ISO 13857:2019,
Table 5. However, it shall not be possible to pass a straight rigid rod 10 mm in diameter through the enclosure
and to touch any moving part through a ventilation aperture.

5.2.1.6 Any exterior panels which are designed to be opened (e.g. for cleaning purposes) shall be provided
with a safety device according to 5.12.2.7.14.

© IS0 2024 - All rights reserved
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5.2.2 Angle of inclination

The angle of inclination a of the escalator shall not exceed 30°, but for rises h;3 not exceeding 6 m and a
nominal speed not exceeding 0,50 m/s the angle of inclination is permitted to be increased up to 35° (see «

in Figure 5).

The angle of inclination of moving walks shall not exceed 12°.

5.2.3 Access to the interior

Machinery spaces inside the truss shall only be accessible to authorized persons (e.g. by key, access control).

5.2.4 In

“ﬂl‘fin“ CcOoOVers
PP eTectrorcover

Inspection

It shall on
balustradd

considered to be inspection covers.

If the insp
opened fiy
overlappin]

If roomsb
key or a to

Inspection
for the loc

NOTE

covers applly.

5.2.5 St

The supparting structure shall be designed_in a way that it can support the dead weight of the e
1k plus a structural rated load of 5 000 N/m2. It shall be calculated in accordance witl EN 1993-

moving w
1-1:2005.

NOTE
between th

Based on t
of the dist

Based on

covers shall be provided with a safety device according to 5.12.2.7.14.

y be possible to open inspection covers by a key or a tool suited for that purpose. P
(e.g. deckings, panels) which are required to be removed for maintenance’ purposes s

pction cover consists of more than one part, one safety device shall(be provided on th¢
st. For the consecutive ones either removal shall be prevented, €:g! by mechanical in
g or each single part shall be provided with a safety device.

chind inspection covers can be entered, it shall be possible o open them from the insidg
ol even when locked.

covers shall be imperforate. Inspection covers shall\conform to the same conditions a
htion (e.g. the balustrade, the cladding, the floor plate) where they are installed.

Floor plates can have the functionality of an inspegtion cover. In this case the same conditions fo

ructural design

.oad carrying area = (nominal width z; (see Figure 6) of the escalator or moving walk) x
e supports) (see Figure-5).

he structural rated load, the maximum calculated or measured deflection shall not exd
hince [; betwéénthe supports.

exceed 4

5.3 Ste

hrts of the
hall not be

b one to be
rerlocking,

without a

s required

inspection

bcalator or

[distance I;

eed 1/750

the structural rated load for the comb plate and floor plate the maximum deflectiop shall not

m and the meshing of the combs shall be ensured.

challatc halt

Iy PAITC Ty OTTT

5.3.1 General

In the user carrying area of the escalator, the step treads shall be horizontal with a tolerance of +1° in the
direction of travel.

NOTE 1
5.7.2.1.

Tread surfaces for escalators and moving walks shall provide a secure foothold.

NOTE 2

For definition of materials and test methods, see Annex|.

© IS0 2024 - All rights reserved
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5.3.2 Dimensions

5.3.2.1 General

For escalators and moving walks the nominal width z; shall be not less than 0,58 m and not exceed 1,10 m.

For movin

g walks with an angle of inclination up to 6° widths up to 1,65 m are permitted.

5.3.2.2 Step treads and pallets (see Figure 5, detail X and Figure 8)

measured

red at the

5.3.2.2.1 The step height x; shall not exceed 0,24 m.

5.3.2.2.2 | The step depth y; shall be not less than 0,38 m.

5.3.2.2.3 | The surface of the step treads and pallets shall have grooves in the direction ofimovement with
which the teeth of the combs mesh.

5.3.2.2.4 | The step risers shall be cleated, and the surface of the cleat shall be sthooth. The ends jof the step
tread shall mesh with the cleating of the next step riser.

5.3.2.2.5 | The width b, of the grooves shall be at least 5 mm and not excéed 7 mm.

5.3.2.2.6 | The depth h; of the grooves shall be not less than 10 mm

5.3.2.2.7 | The web width bg shall be at least 2,5 mm and notexceed 5 mm.

5.3.2.2.8 | The step treads and step risers or pallets shall not finish with a groove at their side edges.
5.3.2.2.9 | The edge between the surface of the step tread and the riser shall have any sharpnessjrelieved.
5.3.2.3 Belts (see Figure 5, detail X)

5.3.2.3.1 | The belts shall have grogves'in the direction of travel with which the teeth of the comlp mesh.
5.3.2.3.2 | The width b, of the @hooves shall be at least 4,5 mm and not exceed 7 mm and shall be

at the tread surface of the belt:

5.3.2.3.3 | The depth Kz-0f the grooves shall be not less than 5 mm.

5.3.2.3.4 | The web“width bg shall be at least 4,5 mm and not exceed 8 mm and shall be measy

tread surfaceofithe belt.

5.3.2.3.5

The belt shall not finish with a groove at the side edge of the belt.

Splicing of the treadway belt shall be such as to provide a continuous unbroken treadway surface.

5.3.3 Structural design

5.3.3.1 General

The materials shall retain their strength characteristics during their specified life cycle taking into account

the enviro

nmental conditions, e.g. temperature, ultraviolet radiation, humidity, corrosion.

© IS0 2024 - All rights reserved
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The steps, pallets and the belt shall be designed to withstand all possible loading and distortion effects,
which may be imposed by the tracking, guiding and driving system during normal operation and shall be
designed to support an equally distributed load corresponding to 6 000 N/m?2.

NOTE 6 000 N/ m?2 is derived from a structural rated load of 5 000 N/m? (see 5.2.5) plus an impact factor of 1,2.

To establish the dimensions of the belt and its supporting system, an area of effective width x 1,0 m length
shall be taken as a basis for this corresponding load (in addition the requirements of 5.3.3.2.4 shall be
complied with).

Assembled steps and pallets shall be designed such that all component parts e.g. inserts are securely
attached and do not become loose during their life cycle. The inserts and fixings shall withstand the reaction

force of op

erating the comb/comb plate safety device (5.12.2.7.7).

[

5.3.3.2

5.3.3.2.1

The step s
perpendic
centre of
edge of thg

During thi
permanen

The step 5
a horizont
step shall

For all inc
the install
necessary.

The tread
subjected
of 2500 m
on the tre
The area o
be fixed v
permanen

5.3.3.2.2

The riser
perpendic
minimum

$tatic test

Steps

hall be tested for deflection with a single force of 3 000 N (including weight of the pla
1lar to the tread surface on a steel plate 0,20 m x 0,30 m in size and-atdeast 25 mm t}
he tread surface. The edge of the plate being 0,20 m long shall be-arranged parallel t

step, the edge of the plate being 0,30 m long at right angles to the\front edge of the stej

5 test, the deflection measured at the tread surface shall be net more than 4 mm. There
[ deformation (initial setting tolerances are permitted).

hall be tested as a whole together with rollers (not&otating), axles or stub shafts (if ¢
bl position (horizontal support) and at the maximum'inclination (inclined support) for
be applied.

inations smaller than the maximum inclination permitted, a new test is not requireq
bd step, i.e. together with the guide rails and the supporting structure of the escalator,

surface on the side of the skirting:shall not deflect in any position by more than 4
fo a single load of 1 500 N applied‘perpendicular to the tread surface at the beginning,
m2, using a square steel plate, minimum thickness 25 mm. See Figure 1. In case of inse
nd surface the load shall beyapplied only on the insert/fixings itself, when assembled 4
f the load shall be 50 mm by the width of the insert/fixings. See Figure 2. The applied fg
ertically. The direction of the applied force shall not change during the test. There g
I deformation.

Step riser

shall net.deflect by more than 4 mm, when subjected to a single load of 1 500
ilar to.the surface at the beginning, on an area of 2 500 mm?, using a square or round
thickness 25 mm, shaped to fit the risers curvature. This load shall be applied in the

te) applied
lick, in the
b the front
.

shall be no

xisting) in
which the

l. A test of
is also not

mm, when
on an area
rts/fixings
o the step.
rce should
hall be no

N applied
steel plate,
middle of

the full he

ght of the step riser in three positions across its width in the middle and at both end

5 of a fully

assembled step. The applied force should be fixed and the direction of the applied force shall not change
during the test. The step shall be tested in a fixed position with axles or stub shafts (if existing). There shall
be no permanent deformation (initial setting tolerances are permitted).
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F, 3000N
F, 1500N
a; 50 mmn
b 50 mnj

In case of|inserts/fixings on a step riser an-additional test shall be undertaken on a fully asser
with a loagl applied on the riser insert/fixings, in the middle of the full height of the step riser, to

ISO 8103-1:2024(en)

F

Figure 1.5~ Step test

50 mm by [the width of the insert/fixings:

nbled step
an area of
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3000
1500
width

50 mnj

5.3.3.2.3

The pallet
(including
0,30 mx 0
being 0,45

For pallet
whereby ff
3000 N (i
not less th

ISO 8103-1:2024(en)

bf the inserts/fixings

Figure 2 — Step test with-inserts/fixings

Pallets

shall be tested for deflection with-a-single force which, for a pallet area of 1 m?2, shall |
weight of the plate). The force shall be applied perpendicular to the tread surface on a
45 m in size and at least 25 mm thick, in the centre of the tread surface, and the edge ¢
m long shall be arranged parallel to the lateral edge of the pallet.

b with smaller or larger-areas, the force and the loading area shall be changed prop
br the loading area“the ratio of edge length shall be 1:1,5; however, the force shall no
cluding weight efthe plate), the size of the plate not smaller than 0,20 m x 0,30 m and it{
hn 25 mm.

For pallets
be the dep

During thik tést the deflection measured at the tread surface shall be not more than 4 mm. There
permanen deformation (inifiql setting tolerances are pm‘miffpd)

with a depth smaller than 0,30 m the plate width shall be 0,20 m and the length of the
h of theypallet.

be 7 500 N
steel plate
f the plate

ortionally,
[t be below
thickness

plate shall

shall be no

The pallet shall be tested as a whole together with rollers (not rotating), axles or stub shafts (if existing)
in a horizontal position. A test of the installed pallet, i.e. together with the guide rails and the supporting
structure of the moving walk, is not required.

5.3.3.2.4

Belts

With the belt tensioned to suit operational conditions, a single force of 750 N (including weight of the plate)
shall be applied on a steel plate 0,15 m x 0,25 m x 0,025 m in size. The plate shall be placed centrally between
the edge supporting rollers in such a way that its longitudinal axis is parallel to the longitudinal axis of the
belt. The deflection at the centre shall not exceed 0,01 z; where z; is the transverse distance between the
supporting rollers (see z3 in Figure 11).
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5.3.3.3 Dynamic tests

5.3.3.3.1

Steps

5.3.3.3.1.1 Load test

The step shall be tested at the maximum inclination (inclined support) for which it shall be applied,
together with rollers (not rotating), axles or stub shafts (if existing). It shall be subjected to a load pulsating
between 500 N and 3 000 N at one frequency between 5 Hz and 20 Hz for at least 5 x 10° cycles whereby an
undisturbed sinusoidal force flow shall be achieved. The load shall be applied perpendicular to the tread
surface on a steel plate 0,20 m x 0,30 m in size and at least 25 mm thick, arranged as specified in 5.3.3.2.1, in

the centre

of the tread surface.

After the t

Permanen

componenk parts, e.g. inserts or fixings, shall be securely attached and not become loose:

If rollers a

5.3.3.3.1.7

The step design shall be such that the structure can accommodate torsional loading equivalent t

displacem
displacem
maintaine

The dynan
the test. It
undisturb

After the t

Permanen

componenk parts, e.g. inserts or fixings, shall'\be securely attached and not become loose.

5.3.3.3.2

5.3.3.3.2.1

The pallet
axles or st
frequency
shall be ag
size and at

For palletq

est the step shall show no indication of crack initiation.

I deformation shall not be greater than 4 mm, measured at the tread surfaces Stej

e damaged during the test, it is permissible to replace them.

Torsional test

ent of the trailer wheel centre, moving in an arc whose centre is the chain wheel centre. ]
bnt is a relative to a trailer wheel to chain wheel centre_distance of 400 mm. This rat
H, when the 400 mm dimension is varied (see Annex Ffor test examples).

hic test shall be adjustable to ensure that the specified deflections above are achieved t
shall be applied with one frequency between 5 Hz and 20 Hz for at least 5 x 10° cycles W
bd sinusoidal force flow shall be achieved.

est the step shall show no indication of ¢rack initiation.

[ deformation shall not be greater-than 4 mm, measured at the tread surface. Stef

Pallets

Load test

irrespective of ifs)size, shall be tested in a horizontal position together with rollers (no
ub shafts (if existing). It shall be subjected to a load pulsating between 500 N and 3 0(
between 5:Hz and 20 Hz for at least 5 x 10° cycles whereby an undisturbed sinusoidal
hieved. If shall be applied perpendicular to the tread surface on a steel plate 0,20 m x
least 25" mm thick, in the centre of the tread surface.

with a smaller length than 0,30 m the plate width shall be 0,20 m and the length of the

s or their

D a2 mm
'he +2 mm
io shall be

hroughout

rhereby an

s or their

rotating),
0 N at one
force flow
0,30 m in

plate shall

be the lengtirof thepatiet:

After the test, the pallet shall show no indication of crack initiation.

Permanent deformation shall not be greater than 4 mm, measured at the tread surface. Pallets or their
component parts, e.g. inserts or fixings, shall be securely attached and not become loose.

If rollers are damaged during the test, it is permissible to replace them.

5.3.3.3.2.2 Torsional test

A torsional test is only required if the pallets are fitted with trailer rollers.
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The pallet design shall be such that the structure can accommodate torsional loading equivalent to a #2 mm
displacement of the trailer wheel centre, moving in an arc whose centre is the chain wheel centre. The #2 mm
displacement is related to a trailer wheel to chain wheel centre distance of 400 mm. This ratio shall be

maintaine

d, when the 400 mm dimension is varied (see Annex F for test examples).

The dynamic load shall be adjusted to achieve a deflection with a tolerance of - 5 % during the test. It shall
be applied with one frequency between 5 Hz and 20 Hz for at least 5 x 10 cycles whereby an undisturbed

sinusoidal

force flow shall be achieved.

For pallets with a smaller length than 0,30 m, the plate width shall be 0,20 m and the length of the plate shall
be the length of the pallet.

After the t

est, the pallet shall show no indication of crack initiation.

Permanen

I deformation shall not be greater than 4 mm, measured at the tread surface. Ralle

componenk parts, e.g. inserts or fixings, shall be securely attached and not become loose.

534 Gy

The latera
side and 7

liding of steps, pallets and belt

| displacement of the steps or pallets out of their guiding system shall@mot exceed 4 mI:l?
mm for the sum of clearances measured at both sides and the vefrtical displaceme

exceed 4 mm for steps and pallets and 6 mm for belts.

This requi

Treadway
treadway.
treadway

53.5

rement applies only to the usable area of the steps, pallets orbelt.

supports for belts shall be provided at intervals not exCeeding 2 m along the centre

when it is loaded under the conditions required by 5:8:3.2.4.

barance between steps or pallets

The clear

ce between two consecutive steps or palléts in any usable position measured at the tre
shall not gxceed 6 mm (see Figure 5, details Y, Z(Figure 9, detail S and Figure 10, detail U). Foi

measuremnjent shall be carried out as the dimefsions of the gaps are indicated in Figure 5. For
measurements shall be done according to Eigures 9 and 10.

Demarcat
the steps.

In the area:

this clearance is permitted tobe-increased to 8 mm (see Figure 10, detail V).

536 M

ssing step or pallet device

The oper

ion of the escalator/moving walk is only permitted with a complete step/pallet ban

step/pallef shall berdetected by a safety device or function in accordance with 5.12.2.7.11.

5.4 Driveunit

[s or their

These supports shall be located at a level not more.than 50 mm below the unders

on (e.g. groove in the step tread) shall be provided to highlight at the landings the re

| of the transition curves’of moving walks with meshed front edges and rear edges of {

at either
shall not

line of the
ide of the

ad surface
' steps the
ballets the

ar edge of

he pallets,

d. Missing

5.4.1 Driving machine

5.4.1.1 General

A drive un

it shall not operate more than one escalator or moving walk.

5.4.1.2 Speed

5.4.1.2.1 The speed of an unloaded escalator shall not deviate by more than +5 % from the nominal speed
at nominal frequency and nominal voltage.
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The nominal speed of the escalator shall not exceed:

0,75 m/s for an escalator with an angle of inclination o up to 30°;

0,50 m/s for an escalator with an angle of inclination a of more than 30° up to 35°.

The nominal speed of moving walks shall be not higher than 0,75 m/s.

Deviating from the above a nominal speed up to 0,90 m/s is permitted provided the width of the pallets or
the belt does not exceed 1,10 m, and at the landings, the pallets or the belt move horizontally for a length of
atleast 1,60 m before entering the combs.

The before mentioned requirements do not apply to moving walks with acceleration paths or moving walk

systems w

54.1.3 |

5.4.1.3.1
friction dn

chains. Where friction elements are used such as trapezoidal belts (flat belts age'not permitted) a

ith direct transition to moving walks travelling at different speeds.
Link between operational brake and step, pallet or belt drive

For the link between the operational brake and the step, pallet or belt drive, prefe
iving elements should be used such as shafts, gear wheels, multiplex chains, two or n

rably non-
lore single
h auxiliary

brake in a¢cordance with 5.4.2.2 shall be used.

5.4.1.3.2 | The design of all driving elements shall be of nominal infinite fatigue life.

Safety factjors of all driving elements shall be at least 5 for static caleulations. In the case of trapezgpidal belts,
at least 3 helts shall be applied.

This safety factor is determined as the ratio between the-breaking force of the driving elemept and the
static force to which the driving element is subjected when the escalator or inclined moving walk ¢arries the
structurallrated load according to 5.2.5 together with the tension force of the tensioning device.

For horizgntal moving walks the dynamic forces(according to 5.4.2.1.3.3 respectfully 5.4.2.1.3.4 together
with the t¢nsion force of the tensioning device'shall be used to determine the safety factor.

NOTE Driving elements are the parts which'are moving and hence dynamically loaded, e.g. shaft, gear wheels,
multiplex chains. The fixation of these parts in the truss has to be done according to the specific requiremejnts of these
componentf (e.g. Eurocode for the truss, welding and screws according to the relevant standards).

5.4.1.4 Hand winding device

If a hand winding device is-provided it shall be easily accessible and safe to operate (see 7.2.1.3 and 7.4.1 g)
for instrudtions).

If the hand winding.device is removable a safety device or function according to 5.12.2.7.16 shall b¢ provided.
Crank hangdles ex-perforate hand wheels are not permitted.

5.4.2 Brakingsystem

5.4.2.1 Operational brake

5.4.2.1.1

General

5.4.2.1.1.1 Escalators and moving walks shall have an operational braking system by which they:

a)
b)

can be brought to rest with an uniform deceleration;

can be maintained stationary.
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See also 5.12.3.5.

5.4.2.1.1.2 Operational braking by electro-mechanical brake.

For operat

ional braking by electro-mechanical brake the requirements of 5.4.2.1.2 apply.

5.4.2.1.1.3 Operational braking by electrical braking.

For electrical braking (e.g. electrical braking with inverter) the requirements according 5.4.2.1.1 a) shall be

fulfilled.

An electro-mechanical brake according to 5.4.2.1.2 is required and also to be initiated under the conditions

of 5.12.3.5

54.2.1.1.4

Where the
be provide

5.4.2.1.1.5
keep them

5.4.2.1.2

The norm
braking oy

The brake
the brake

5.4.2.1.3

5.4.2.1.3.1
Table 2 sh

The numb
step riser’

e

Operational braking by other means.

operational brake is effected by other means an auxiliary brake in accordanee with 5.
d.

Brakes that can be released by hand shall require continuous application of manual g
open.

Electro-mechanical brake

eration shall be effective immediately after the electri¢'brake circuit is opened.

force shall be generated by guided compression:spring(s). Electrically generated self-e
releasing device shall be impossible.

Brake load and stopping distances for operational brake

Determination of the brake load for escalators

1l be applied for the determination of the brake load for escalators.

Table 2 &~ Determination of brake load for escalators

Nominal width z; Brake load per step
up to 0,60 m 60 kg
more than 0,60 m up to 0,80 m 90 kg
more than 0,80 mup to 1,10 m 120 kg

er of Steps to be considered is determined by “rise h;; divided by maximum visible he
(seex, in Figure 8).

4.2.2 shall

ressure to

1 lifting of the electro-mechanical brake shall be by.a ¢ontinuous flow of electric culrrent. The

citation of

ight of the

For the purpose of a test, the total brake load is permitted to be distributed over two-thirds of the number of

steps thus

obtained.

5.4.2.1.3.2 Stopping distances for the escalator

The stopping distances for unloaded upwards, unloaded downwards and loaded downward moving

escalators

(see 5.4.2.1.3.1) shall be as given in Table 3.
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Table 3 — Stopping distances for escalators

Nominal speed v Stopping distance between
0,50 m/s 0,20 mand 1,00 m
0,65 m/s 0,30 mand 1,30 m
0,75m/s 0,40 mand 1,50 m

For intermediate nominal speeds the stopping distances shall be interpolated.
The stopping distances shall be measured from the time the electric stopping device is actuated.

The deceleration, measured on a downward moving escalator, in the direction of travel shall not exceed 1 m/
s? during the-operation-of the braking system-Eor measuring purposes, the raw decelerationsignal shall be
band-limitled using a 4,0 Hz low-pass two-pole Butterworth filter.

It is recommended to achieve the shortest possible stopping distance within the given decéleration limit.

5.4.2.1.3.3 Determination of the brake load for moving walks

Table 4 shall be applied for the determination of the brake load for moving walks.

Table 4 — Determination of brake load for moving walks

Nominal width z; Brake load per. 0,4 m length
up to 0,60 m 50 kg
more than 0,60 m up to 0,80 m 75 kg
more than 0,80 mup to 1,10 m 100 kg
more than 1,10 m up to 1,40 m 125 kg
more than 1,40 m up to 1,65 m 150 kg

To deternpine the brake load for moving walks) which in their length overcome several injclinations
(differencgs in level), only the downward moving sections shall be considered.

5.4.2.1.3.4 Stopping distances for moving walks

The stopping distances for unloaded upwards, unloaded downwards and loaded downward moving inclined
moving wplks (see 5.4.2.1.3.3) shall be as given in Table 5. This applies also for unloaded and loaded
horizontall moving walks in both directions.

Table 5 — Stopping distances for moving walks

Nominal speed, v Stopping distance between
0,50 m/s 0,20 mand 1,00 m
0,65 m/s 0,30 mand 1,30 m
0,75 m/s 0,40 mand 1,50 m
0,90 m/s 0,55mand 1,70 m

For intermediate nominal speeds the stopping distances shall be interpolated.
The stopping distances shall be measured from the time the electric device for stopping is actuated.

The deceleration, measured on a downward moving or horizontal moving walk, in the direction of travel
shall not exceed 1 m/s? during the operation of the braking system. For measuring purposes, the raw
deceleration signal shall be band-limited using a 4,0 Hz low-pass two-pole Butterworth filter.

[t is recommended to achieve the shortest possible stopping distance within the given deceleration limit. For
moving walks a brake test under no load will be sufficient.
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For loaded moving walks, the manufacturer shall prove the stopping distances by calculation [see 6.2 c)].

5.4.2.2 Auxiliary brake

5.4.2.2.1
a)

Escalators and inclined moving walks shall be equipped with auxiliary brake(s) if:

the connection between the operational brake (see 5.4.2.1) and the driving sprockets of the steps/

pallets or the drum of the belt is not accomplished by shafts, gear wheels, multiplex chains, or more than
one single chain, or

b)
)

The conne
the belt sh
not permis

the op

5.4.2.2.2
walks tray
stationary

The decele
purposes,

Upon opel
operationz

5.4.2.2.3

5.4.2.2.4

the ris

erational brake has not an electro-mechanical brake according to 5.4.2.1.2, or

Al

=T

all be accomplished by shafts, gear wheels, multiplex chains or more than onefsingle
sible for the connection to comprise friction drives, i.e. clutches.

The auxiliary braking system shall be dimensioned in such a way that escalators a
relling with brake load downward are brought to rest by effectivesretardation and n

ration of 1 m/s2 downward shall not be exceeded under all opérating conditions. For
he raw deceleration signal shall be band-limited using a 4,0 Hzlow-pass two-pole Butterw

ration of auxiliary brakes it is not necessary to keep_ the stopping distances defin
| brake (see 5.4.2.1.3).

Auxiliary brakes shall be of the mechanical (friction) type.

Auxiliary brakes shall stop according to 5:12.3.5.3.

The activation of the auxiliary brake shall be detected by electrical safety device or function ac

5.12.2.7.4.

5.4.2.2.5

of power f
5.4.2.1.3.4
is only per

54.23 1

A safety d¢

5.4.3 St

Auxiliary brake(s) are permitted to operate together with the operational brake wh
hilure or of an interruption of a safety circuit the stopping conditions according to 5.4.]
are kept; otherwise a simultaneous operation of the auxiliary and the operational brak
mitted under the cenditions of 5.4.2.2.4.

bvice or fun€tion according to 5.12.2.7.2 and 5.12.2.7.3 shall be provided.

ppsand pallets drive

ction between the auxiliary brake and the driving sprockets of the steps/ pallets-or-the drum of

chain. It is

hd moving
haintained

measuring
vorth filter.

ed for the

cording to

en in case
P.1.3.2 and
ng system

Protection against risks of excessive speed and unintentional reversal of the direction of travel

5.4.3.1 The steps of escalators shall be driven by at least two chains of which at least one shall be located
on each side of the step.

The pallets of moving walks are permitted to be driven by only one chain if the parallel movement of the
pallets in the usable area is ensured by other mechanical measures.

A safety device or function according to 5.12.2.7.5 shall be provided to detect breakage or undue elongation
of the step/pallet chains.
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5.4.3.2 The step/pallet chain design shall be of nominal infinite fatigue life.

The safety factor against breaking of each chain shall be at least 5 (see 5.4.1.3.2) with respect to structural
steel according to EN 10025-1:2004 in combination with EN 10025-2:2004, EN 10025-3:2004, EN 10025-
4:2004, EN 10025-5:2004 and EN 10025-6:2004+A1:2009 and with respect to quenched and tempered steel
according to EN 10083-1:2006 in combination with EN 10083-2:2006 and EN 10083-3:2006. The chain shall
be subject to a tensile test.

When more than one chain is used it is assumed that the load is equally distributed over the chains.

5.4.3.3 The chains shall be tensioned continuously. A safety device or function according to 5.12.2.7.6
shall be provided to detect movement of the tensioning device. Springs working in tension are not permitted
for the ten sioning device When ‘Mnighfc are used for tensioning H‘\ny shall he c:\ﬁa]y retained should their

suspension break.

5.4.4 Bgltdrive

5.4.4.1 The factor of safety of the belt including splicing shall be at least 5 (see 5:4:1.3.2) for thie dynamic
forces accgrding to 5.4.2.1.3.3 respectively 5.4.2.1.3.4. The calculation shall be carried out for the yorst case.

5.4.4.2 The belt shall be driven by drums and be tensioned continuously and automatically. A safety device
or function according to 5.12.2.7.6 shall be provided to detect movement'of the tensioning devige. Springs
working i} tension are not permitted for the tensioning device. When Wweights are used for tensipning they
shall be salfely retained should their suspension break.

5.5 Balustrade

5.5.1 Gedneral

Balustradgs shall be installed on each side of the escalator or moving walk.
5.5.2 Dimensions of balustrade

5.5.2.1 Ip the inclined section the veftical height h; from step nose or pallet surface or belt surface to top
of the hanglrail shall be not less than 0,90 m and not exceed 1,10 m (see Figures 5 and 6).

5.5.2.2 The balustrades shall\have no parts on which a person would normally stand.

Appropriafe measures shallbe taken to discourage people from climbing on the outsides of the balustrade if
there is a danger of pegple‘falling from them.

To ensure|this, on'escalators and moving walks devices (see 1 in Figure 7) shall be provided on the lower
outer decling at.a.point (1 000 + 50) mm above the floor level (see hqg in Figure 7) where the botitom of the
device int¢rséets with the balustrade decking and shall extend to a length I5 of at least 1 000 mm parallel
with the bplustrade decking where no stepping is possible. The device shall extend to at least a hejght in line
with the top of the handrail not conflicting with the requirements of by, and by ,.

Where escalators or moving walks are located adjacent to walls, devices (see 2 in Figure 7) to restrict access
to the balustrade decking shall be provided at the top and bottom ends of these walls when the lower outer
decking width b;; exceeds 125 mm. On adjacent parallel arrangements, this protection shall be provided
when the combined balustrade decking width by, exceeds 125 mm. The device shall extend to the height hy,,.

All exposed fastener heads for the devices shall be of the vandal resistant type.

Where handrail level balustrade decking are provided between escalators/inclined moving walks and
adjacent walls, anti-slide devices (see 3 in Figure 7) shall be provided on the balustrade decking when the
distance b;5 between the structure of the building (wall) and the centreline of the handrail is greater than
300 mm. These devices shall consist of objects fastened to the balustrade decking, no closer than 100 mm
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to the handrail (see b;;) and spaced no greater than 1 800 mm apart. The height h;; shall be not less than
20 mm. The devices shall have no sharp corners or edges.

The above mentioned also applies to adjacent escalators/inclined moving walks when the distance b;q4
between the centrelines of the handrails is greater than 400 mm.

5.5.2.3 Balustrades shall be designed to resist the simultaneous application of a static lateral force of
600 N and a vertical force of 730 N, both equally distributed over a length of 1 m and acting on the top of the
handrail guiding system in the same place.

5.5.2.4 The parts of the balustrade facing the steps, pallets or belt shall be smooth and flush. Covers not
in the direction of travel shall not project more than 3 mm. They shall be rigid and have rounded or bevelled
edges. Covlers of such nature are not permitted at the sKirting.

Cover joinfs in the direction of travel (in particular between the skirting and the interiof\pang
arranged 3nd formed in such a manner as to eliminate any risk of harm caused by trapping,

1) shall be

Gaps bet

en the interior panels of the balustrade shall be not wider than 4 mm. The’edges shall i

off or bevdlled.

When a f
surface ov|
deformati

If glass is {
to single Iz
glass, the 1

5.5.2.5 1]
panel atlo

5.5.2.6 1]

ce of 500 N is applied to the interior panel at any point of the panelling at right an
br a square or round area of 2 500 mm?, there shall be no gap greater'than 4 mm and no |
n.

ised for the interior panel it shall be toughened glass. Thesminimum thickness of 6 mm
yer balustrades. When multi-layer glass balustrades are used, they shall be laminated
hickness of at least one layer shall also be not less than6 mm.

'he horizontal distance (measured at right angles to the direction of travel) between t
wer points shall be equal to or less than the horizontal distance measured at points hig

'he lower inner decking and the interiex’panel shall have an angle of inclination y of g

e rounded

bles to the
bermanent

shall apply
toughened

he interior
her up.

t least 25°

to the hor|zontal (see Figure 6). This does not'apply to the horizontal part of the lower inner dgcking that
directly jojns the interior panel (see b, in Figure 6).

5.5.2.6.1 | The horizontal part b, up-fo'the interior panel shall be less than 30 mm.

5.5.2.6.2 | The width b3, measuted horizontally, of each lower inner decking inclined at an angle qf less than
45° to the horizontal shall beless than 0,12 m (see Figure 6).

5.5.3 SKirting

5.5.3.1 The skisting shall be vertical, plain, and butt-jointed

NOTE However, special arrangements instead of butt-jointing (e.g. sliding joints) will possibly be ngcessary for
long movinksralks at the points where fhny passover hni]ding expansionjoints

5.5.3.2 The perpendicular (i.e. 90°) distance h, between top edge of skirting or bottom edge of projecting
cover joints or the lower edge of the rigid part of skirt deflectors and the line of the step nose or the tread
surface of the pallets or belt shall be not less than 25 mm (see Figure 6).

5.5.3.3 The skirting including lighting and other devices shall yield not more than 4 mm under a single
force of 1 500 N acting at the most unfavourable point at right angles to the surface over a square or round
area of 2 500 mm2. No permanent deformation shall result from this. This shall be met up to a height of
25 mm above the line of the step nose or the tread surface of the pallets or belt. Above the height of 25 mm
the force requirements of the balustrade of 500 N (see 5.5.2.4) shall be fulfilled. See Figure 5 detail R.
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5.5.3.4 On escalators, the possibility of trapping between skirting and steps shall be minimized.

For this purpose, the following four conditions shall be fulfilled:

a)
b)

9

d)

suffici

ent rigidity of the skirting according to 5.5.3.3;

clearances to be in accordance with 5.5.5.1;

installation of skirt deflectors which fulfil the following requirements:

They shall consist of a rigid and a flexible part (e.g. brushes, rubber profiles).

They shall have a minimum projection of 33 mm and a maximum of 50 mm from the vertical face of the

skirt

anels.

They 1
arect
or per

defin
15 m

A dist
the rig

The di
of any

The lo|
be bey

Deviaf
width
slope.

part (|
If ther]

10 mnp and on the bottom a width.<'5 mm is permitted (Figure 3 c).

The d

extend into the path of travel.

The tg
piece
inters

If the

attached.ér'an integral part of the skirting, 5.5.3.1 applies.

hall withstand a force of 900 N uniformly distributed on the projected area of the rigic
hingular area of 600 mm? vertically to the line of attachment of the rigid part witheut d
manent deformation.

d strength requirements. The horizontal projection of the flexible partshall have a
and a maximum of 30 mm.

id part and perpendicular to the line of the step nose, throughout the inclined portion

stance between the lowest part of the underside of the rigid‘part of the skirt deflector 3
step cleat in the transition and horizontal areas shall be.between 25 mm and 55 mm.

wer surface of the rigid part shall be bevelled not l€ss than 25° upward and the upper su
elled not less than 25° downward from skirt panel.

ing from Figure 3 a), it is permitted to ptovide a flat surface perpendicular to the s
< 5 mm that is followed by an increasing downward (on the top)/upward (on the botta
The shape shall reach an inclination of'25° at least in half of the horizontal projection

n

Figure 3 b).
e is a flat surface perpendicular to the skirt followed by straight slope (=25°) on the toy

eflectors shall be desighed with rounded edges. Fastening heads and joint connection|

rminal end piec¢esshall be tapered to give a flush interface with the skirting. The ter
bf any deflector/device shall end not less than 50 mm and maximum 150 mm prior tqg
pction line.

skirt deflector is an extension of the lower inner decking, 5.5.2.6.2 applies. If the skirt g

| part over
etachment

inimum of

The rigid parts shall have a horizontal projection of between 18 mm and 25 mm and wiﬂl\stand the

hnce of between 25 mm and 30 mm shall be provided between the lowest part of the underside of

ftravel.

nd the top

rface shall

kirt with a
m) convex

bf the rigid

a width <

s shall not

minal end
the comb

eflector is

use o

realal i | ibkalala it £ 1aoos | lail] do£1 i | H H |
SUILAUIT III4ALTT I4d1S Ul SUItdUIT Ly PpT UT TS UITUTTIITAUT THT UTTICTTTUT UTVILT I UTUTT

to achieve

a coefficient of friction for rubber with a testing lubricant less than 0,45. This rubber is defined as SBR-
rubber consisting of SBR caoutchouc, mineral fillings, processing additives, crosslinking agents with a
density of (1,23 £ 0,2) g/cm3, and a Shore D-hardness 50 * 3 according to ISO 868:2003. Testing lubricant
is defined as a solution composed of sodium dodecyl sulfate (pureness = 99 %) de-ionized or distilled

water

(for information on test methods, see Annex K).
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ransition and horizontal areas.

['his figure has not been drawn to seale. It only serves to illustrate the requirements.

Figure-3:>— Requirements on skirt deflectors

[he newel ineluding the handrails shall project horizontally beyond the comb intersect]
0 m in longjtudinal direction (see L, and I, in Figure 5 and detail X).

'he horizontal portion of the handrail shall continue longitudinally at the landings for a
p 5) of at least 0,30 m past the comb intersection line (see L, in Figure 5 and detail X).

ion line by

distance I;

In the case of inclined moving walks without a horizontal section at the landings, the continuation of the

handrail p

arallel to the angle of inclination is permitted.

5.5.5 Clearance between steps, pallets or belt and skirting

5.5.5.1

Where the skirting of escalators or moving walks is placed beside the steps and pallets or the belt

the horizontal clearance shall not exceed 4 mm at either side, and 7 mm for the sum of clearances measured

at both sid

es at two directly opposite points.
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5.5.5.2 Where the skirting of moving walks finishes above the pallets or the belt, the clearanc
exceed 4 mm measured vertically from the tread surface. Motion of the pallets or the belt in latera

e shall not
| direction

shall not cause a gap between the sides of the pallets or the belt and the vertical projection of the skirting.

5.6 Handrail system

5.6.1 General

On the top of each balustrade there shall be provided a handrail moving in the same direction and
with a tolerance of -0 % to +2 % relative to the speed of the steps, pallets or belt under normal
conditions.

ataspeed
operating

A handrai[speed monitoring device or function shall be provided according to 5.12.2.7.13.
5.6.2 Prjofile and position

5.6.2.1 The handrail profiles and their guides on the balustrades shall be formed orenclosed in
that the pgssibility of pinching or trapping of fingers or hands is reduced.

The handrpil shall be a minimum of 80 mm horizontally (b;,) and 25 mm vertically (b;,) away fro
surfaces. The reduction of this area is permitted as long as b;g is not less than8 mm as shown in
Figure 6 (Point A on the handrail profile - Point B vertically minimum 25 mm below the lower ¢
handrail ajnd horizontally maximum to the outer edge of the handrail), No point of the balustra
above the firect line from A to B.

The distan
than 8 mnj

ce between the handrail profile and guide or cover profiles shall under no circumstancg
(see bg' and bg” in Figure 6, detail W).

5.6.2.2 The width b, of the handrail shall be between;70 mm and 100 mm (see Figure 6, detail
5.6.23 T

Figure 6).

he distance bs between the handrail and the edge of the balustrade shall not exceed 5

5.6.3 Distance between the handrail centre lines

The distarn
by more th

ce by between the centrelline of the handrails shall not exceed the distance between tl
an 0,45 m (see b; and.zyin Figure 6).

5.6.4 Hijndrail entry

5.6.4.1
floor level

T
which shall'be not less than 0,10 m and not exceed 0,25 m (see Figures 5 and 6).

such a way

m adjacent
Hetail W of
dge of the
e shall be

s be wider

V).

0 mm (see

he skirting

he lowest paint of entry of the handrail into the newel shall be at a distance h; from the finished

5.6.4.2 7T
entry into A
shall enter into the balustrade atan angle a of at least 20° measured to the horlzontal

he horizontal dlstance I4 between the furthest pomt reached by the handrail and t

5.6.4.3 At the point of entry of the handrail into the newel a guard shall be installed to protect against

pinching of fingers and hands.

A safety device or function according to 5.12.2.7.9 shall be provided.

5.6.5 Guiding

The handrail shall be guided and tensioned in such a way that it will not leave its guides during normal use.
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dings

5.7.1 Surface properties

The landing area of escalators and moving walks (i.e. comb plate and floor plate) shall have a surface that
provides a secure foothold for a minimum distance of 0,85 m measured from the root of the comb teeth (see
L; in Figure 5 and detail X).

NOTE

For definition of materials and test methods, see Annex|.

Exempt from this are the combs mentioned in 5.7.3.

horizonta

At nomina
least 1,20

At nomina
and detail

A vertical

5.7.2.2 §

at leag

at leag

at leag

The radius
1,00 m up

5.7.2.3 K
atleast 0,4

For pallet
maximum

57.2.4 /
move for a

Analogoug

t the upper and lower landing, the steps of the escalator shall be guided in sueh.a"'wz:
front edggs of the steps leaving the comb and the rear edges of the steps entering the comb are moving

y for a length of at least 0,80 m measured from point L; (see Figure 5 and detail X).

speeds above 0,50 m/s and not more than 0,65 m/s or rises h;3 above( m this length
m, measured from point L (see Figure 5 and detail X).

[ speeds above 0,65 m/s this length shall be at least 1,60 m measured from point L; (sq
X).

Hifference in level between two consecutive steps of 4 min is permitted.

or escalators, the radius of curvature in the upper transition from incline to horizontal
t 1,00 m for nominal speeds v < 0,5 m/s (inclination of max. 35°);

t 1,50 m for nominal speeds 0,5 m/s < v < 0365 m/s (inclination of max 30°);

t 2,60 m for nominal speeds v > 0,65 ms’(inclination of max 30°).

of curvature in the lower transition from incline to horizontal of the escalator shall
to 0,65 m/s the nominal speed.and at least 2,00 m above 0,65 m/s.

or belt moving walks, the.radius of curvature in the transition from incline to horizont
0 m.

moving walks, itis\not necessary to determine the radius of curvature because, on acc
permissible distance between two consecutive pallets (see 5.3.5), it will always be suffici

it the upperflandings of moving walks with an inclination of more than 6° the pallets o
length-ef'at least 0,40 m at a maximum angle of 6° before entering or after leaving the

t0.5.7.2.1, for pallet moving walks the movement is specified as follows:

iy that the

shall be at

e Figure 5

shall be:

be at least

al shall be

bunt of the
ently large.

I belt shall
omb.

The front edge of the pallet leaving the comb and the rear edge of the pallet entering the comb shall move
without changing the degree of angle over at least 0,40 m.

5.7.2.5 Provisions shall be made in the area of the combs to ensure the correct meshing (see 5.7.3.3) of the
comb teeth with the grooves of the tread surface.

Belts shall

be supported in this area in a suitable manner, e.g. by drums, rollers, sliding plates.

A safety device or function according to 5.12.2.7.10 shall be provided.
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5.7.3 Combs

5.7.3.1 General

Combs shall be fitted at both landings to facilitate the transition of users. The combs shall be easily
replaceable.

5.7.3.2 Design

5.7.3.2.1 The teeth of the combs shall mesh with the grooves of the steps, pallets or belt (see 5.7.3.3). The
width of the comb teeth shall be not less than 2,5 mm, measured at the tread surface (see Figure 5, detail X).

5.7.3.2.2
between c

The radius

5.7.3.2.3
escalator ¢
not exceed

5.7.3.2.4
Figure 5, d

5.7.3.2.5
and remai

5.7.3.2.6
5.7.3.3

5.7.3.3.1

least 4 mnj.

5.7.3.3.2

5.8 Mad

5.8.1 Gg

These roo
maintenar

bmbs and steps, pallets or belt.

etail X).

h in mesh with the grooves of the steps, pallets or.belt, or they break.

Mesh depth of the combs into the groeves

hinery spaces;-driving station and return stations

ms/spaces shall be used only for accommodating the equipment necessary for the ope

The ends of the combs shall be rounded off and so shaped as to minimize the riskxq

of the teeth end shall be not greater than 2 mm.

The teeth of the comb shall have a form and inclination so that the)feet of users, 1
r moving walk, should not stub against them. The design angle f§ shown'in Figure 5, de
35°.

The combs or their supporting structure shall be adjustdble, to ensure correct me

The combs shall have such a design that upon trapping of foreign bodies either their te

A safety device or function according to 5.12:2.7.7 shall be provided.

The mesh depth hg of the combs into the grooves of the tread (see Figure 5, detail X)

The clearance hg (see Eigure 5, detail X) shall not exceed 4 mm.

neral

ce.andinspection of the escalator or moving walk.

f trapping

baving the
tail X shall

shing (see

cth deflect

shall be at

ration and

Fire alar

et ana £ o dinoo 1ra oo Haarnd-aand cueiall oo 2 P dad ot oo
Sy S TCHTS, CuTpTiCTIt TOT Ot CCTTIT CaoatCICe atra SPT s ICT rcatrs; proviatttnCy arc

ufficiently

protected against incidental damage, are permitted in these rooms provided they do not generate additional

risks for m

NOTE

aintenance operation.

See 7.4.1 d), 74.1 e) and 7.4.1 f) for maintenance requirements and inspection activities.

According to IS0 12100:2010, 6.3, effective protection and guards shall be provided for moving and rotating
parts if they are accessible and dangerous, in particular for:

a) keys and screws in shafts;

b) chains

c) gears,

, belts;

gear wheels, sprockets;
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ting motor shafts;

governors not enclosed;

maintenance purposes;

d) projec
e) speed
f)
g)

hand wheels and brake drums.

5.8.2 Dimensions and equipment

5.8.2.1
sufficientl

step and pallet reversal in driving stations and/or return stations if these shall be entered for

In machinery spaces, especially in driving and return stations inside the truss, space with a

7 Iargp cf:\nding area shall be l(ppf free from pprmanpnﬂy installed parts of any kind. The size of

the standi
occupy thi
placed beh
the free-st

5.8.2.2 1
attachmen

5.8.2.3 \
the return
minimum

This stand

NOTE

5.8.3 Lij

ng area shall be at least 0,30 m2 and the smaller side shall be at least 0,50 m long. It is e
s standing area by permanently installed parts, provided that the permanently installe
ind rounded corners of max. 0,25 m radius (see Figure 4) and at a height of at least 0,1
anding area.

Figure 4= Standing area

f the controller cabinet shall be moved or lifted for maintenance purposes, the
ts for lifting shall be provided; e.g. eyebolts, handle.

Vhere the main drive-or-brake is arranged between the user side of the step, pallet ¢
line, a level standingarea in the working zone of not less than 0,12 m? shall be pro
dimension shall bewiot less than 0,30 m.

ing area is permitted to be fixed or removable.

For machinery spaces, see also A.3.

shting and socket outlets

rmitted to
1 parts are
2 m above

Dimensions in metres

n suitable

r belt and
vided. The

5.8.3.1 The electriclighting and the socket outlets shall be independent of the power supply to the machine
being fed either by a separate cable or a branch cable which is connected before the main switch of the
escalator or moving walk. It shall be possible to break the supply of all phases by means of a separate switch
(see 5.11.3.1).

5.8.3.2 Electriclighting installations in driving and return stations and machinery spaces inside the truss
shall be by means of a portable lamp permanently available in one of these places. One or more socket outlets
shall be provided in each of these places.

The light intensity shall be at least 200 1x in working areas.
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5.8.3.3 Socket outlets shall be:

a) either of type 2 P+PE (2 poles + earth conductor), 250 V, directly supplied by the mains, or

b) ofatype thatis supplied at a safety extra low voltage in accordance with HD 60364-4-41:2007.

5.9 Fire protection

Fire protection and building requirements differ from country to country and so far neither
harmonized.

Therefore, this document cannot include specific requirements for fire protection and building req

have been

uirements.

However, it is recommended that as far as possible, escalators and moving walks are made of materials that

do not create an additional hazard in case of fire. To avoid any risk of fire, see also 5.2.1.4.

Outer and|inner decking, truss, pallets/steps, track system shall be at least class C according to
1:2007+A1:2009, 11.5.

For materijals that are not generally classified a compliance test shall be undertaken‘gcording to
1:2007+A1:2009 (SBI Test according EN 13823:2010+A1:201412]).

For steps and pallets with plastic parts either on the tread surface or on the’riser, this test shall

EN 13501-

EN 13501-

be carried

out with the step or pallet being in vertical position where the area with the plastic part are forming the test
surface.

In a configuration where a continuous arrangement of plastic insertsyparts exists in the directiop of travel,
a test according to EN 13501-1:2007+A1:2009 (SBI Test according:to EN 13823:2010+A1:2014) shall be done
solely with plastic insert material forming the whole test surfdce!

NOTE A continuous arrangement is given for steps equipped with plastic inserts on the tread and ¢n the riser
and for pallets with plastic inserts in the direction of travel..Gaps between steps and pallets are not consifered as an
interruptioh of the continuous arrangement.

If sprinkldrs or water mist systems are used their’ integration and fixation into the escalator and moving
walk shallfbe done by taking into consideration:the special needs of the machine.

5.10 Transportation

Complete pscalators/moving walks.or sub-assemblies or components of escalators/moving walks which
cannot be handled by hand shall;

a) either|be equipped with\fittings for movement by a lifting device or transportation means, or,

b) be dedigned in a waythat such fittings can be attached (e.g. threaded holes), or

c) beshdped in agvay that the lifting device or transportation means can be attached easily.
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b

)
l
E
E
Key
Principal dimensions Clause Principal dimensions Clause
b7 5 mm to 7 mm (step treads and |5.3.2.2.5 h8 =24 mm 5.7.3.3.1
pallets)
b7 4,5 mm to 7 mm (belts) 5.3.2.3.2 h13 Rise -
b8 2,5 mm to 5 mm (step treads 5.3.2.2.7 L1 Root of the comb teeth -
and pallets)
b8 4,5 mm to 8 mm (belts) 5.3.2.3.4 L2 Comb intersection line -
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h1090mto 1,10 m 5.5.2.1 11 Distance between supports -

h3 0,10 m to 0,25 m 5.6.4.1 12 20,60 m 5.5.4.1
h4 > 2,30 m A21 1320,30 m 5.5.4.2
h5 > 0,30 m A2.4 14> 0,30 m 5.6.4.2
h6 <4 mm 5.7.3.3.2 a Angle of inclination

h7 2 10 mm (step treads and pal- |5.3.2.2.6 B<35° 5.7.3.2.3
lets)

h7 = 5 mm (belts) 5.3.2.3.3

NOTE This figure has not been drawn to scale. It only serves to illustrate the requirements.

Figure 5 — Escalator (elevation), principal dimensions
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/
W

I

by
bs
5 5
3
b
I I b, <
/Za
§ < |

Key

W
b,
1€
41 |
bﬁ'

1  skirting (5.5.3) 3 interior panel (5.5.2.4)

2a lower Inner decking (5.5.2.6) 4  exterior panel (5.2.1.2)

2b lower puter decking (5.5.2.2) 5  balustrade decking (5.5.2.2)

Principal flimensions Clauge, . |Principal dimensions Clause |Principal dimensions Clause

b; <z, + 045 m 563 bg'< 8 mm 5.6.2.1 h; 0,10 mto 0,25 m 5.6.4.1

b, 70 mm to 100 mm 5:6.2.2 |bg"<8mm 5.6.2.1 |z,<z;+7 mm; 5.5.5.1

by < 0,12 n] (if y less 5.5.2.6.2 |b;,>25mm 5.6.2.1, |distance between

than 45°) A2.2 skirting

b, <30 mm big =8 mm 5.5.2.1

bs <50 mnil 5.5.2.6.1 |h;090mto 1,10 m 5.5.3.2 |y=25° 5.5.2.6
[ 5.6.23 |h 225mm 5621

NOTE This figure has not been drawn to scale. It only serves to illustrate the requirements.

Figure 6 — Escalator/moving walk (sectional view), principal dimensions
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1 anti-cl
2 access

NOTE
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by

by,

byg

y
/

mbing device (5.5.2.2)

3 anti-slide device (5.5.2.2)

restriction device (5.5.2.2) 4  vertical deflector (A.2.4)
Principal dimensions Clause Principal dimensions Clause
b13, big bys, byg 5.5.2.2 h;g=25mmto 150 mm 5.5.2.2
b;7 2100 mm 5.5.2.2 h{; 220 mm 5.5.2.2
h.2030m A24 121000 mm 5522
hg = (1000 # 50) mm 5.5.2.2 b;p 280 mm A2.2

This figure has not been drawn to scale. It only serves to illustrate the requirements.

Figure 7 — Anti-misuse devices
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*’\

X

Key
1  step trpad surface
2 step riger surface

Principal dimensions Clause
x1£0,24m 5.3.2.2.1
120,38 m 5.3.2.2.2
z,0,58mto 1,10 m 5.3.2.1
NOTE [his figure has not been drawn to scale. [t'only serves to illustrate the requirements.

Figure 8 & Steps, principal dimensions
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Dimensions in millimetres
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Figure 9| — Pallets, clearance and mesh depth (pallet type moving walk without meshed front and
rear edges) in lower and upper landing and-fransition curves

Dimensions in[millimetres

U
DN
o

2

Figure 10 — Pallets, clearance and mesh depth (pallet type moving walk with meshed front and rear
edges) in lower and upper landing and transition curves
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750 N

:

73
Key
Symbol for quantity/Designation €lause
z3 Transverse distance between the supporting rollers 5.3.3.24
NOTE [his figure has not been drawn to scale. It only serves to illustrate the requirements.
Figure 11 — Belt (sectional view), single force

5.11 Eleqtric installations and appliances

5.11.1 G¢neral

5.11.1.1 Introduction

The electrfc installation of escalators or moving walks shall be so designed and manufactured aq to ensure

protection against hazards arising from the electric)equipment or which may be caused by external

influences| on it, provided the equipment is used in-applications for which it was made and is adequately
maintainef.

Therefore|the electric equipment shall:

a) comply with the requirements stated in the CENELEC harmonized standards;

b) wherd no harmonized standards as referred to in a) exist, comply with the requiremepnts of the
Internjational Electrotechnieal”Commission (IEC) and which are stated in the CENELEC harmonized
documents.

Whenever|one of these standards is used, its references are given, together with the limits withjn which it

is used.

5.11.1.2 Limits-ofapplication

5.11.1.2.1] The requirements of this document relating to the installation and to the constituent components

of the electric equipment apply:

a)

moving walk and dependent circuits;

b) tothe

switch for the lighting circuit of the escalator or moving walk and dependent circuits.

to the main switch of each independent power circuit (e.g. machine, heating system) of the escalator or

The escalator or moving walk shall be considered as a whole, in the same way as a machine with its
incorporated apparatus.
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5.11.1.2.2 The electricity supply to the input terminals of the switches referred to in 5.11.1.2.1 and the
electricity supply to the lighting of the machinery spaces, driving and return stations are not laid down by
this document.

5.11.1.2.3 The electromagnetic compatibility shall comply with the requirements of EN 12015:2014 and
EN 12016:2013.

5.11.1.3 Protection against direct contact

For protection against direct contact the requirements of EN 60204-1:2006, 6.2 shall apply.

5.11.1.4 Insulation resistance tests

For resistance of the insulation between conductors and between conductors and the earth, EN 60204-
1:2006, 18,3, shall apply.

5.11.1.5 Voltage limit for control and safety circuits

For control and safety circuits, the value in direct current or the r.m.s. value in alternating current between
conductorp or between conductors and earth shall not exceed 250 V.

5.11.1.6 Conductor for neutral and earth-continuity

The condulctor for neutral and earth continuity shall be in accordancexwith EN 60204-1:2006, Clagise 8.
5.11.2 Cgntactors, relay contactors, components of failsafe‘circuits
5.11.2.1 Contactors and relay contactors

5.11.2.1.1] To stop the driving machine (see 5.12:3.5) the main contactors shall belong to thg following
categories|as defined in EN 60947-4-1:2010%):

a) AC-3 fpr contactors of alternating current motors;

b) DC-3 fpr contactors of direct current machines.

5.11.2.1.2| Relay contactors (seg-5.12.3.5) shall belong to the following categories as defined in EN 60947-5-16):
a) AC-15|for contactors in-alternating current control circuits;

b) DC-13|for contactors.in direct current control circuits.

5.11.2.1.3| For main‘contactors (see 5.11.2.1.1) it is permissible to assume, in the measures taken to comply
with 5.12.1.2.2,that:

— if one bfthemain contacts (nnrma”y nppn) isclosed all the nnrma]]y closed mirror contacts (EN 60947-

4-1:2010, Annex F) are open.

5.11.2.1.4 For the relay contactors (see 5.11.2.1.2) and safety relays (see EN 50205), i.e. relays with forcibly
guided (mechanically linked) contacts, it is permissible to assume, in the measures taken to comply with
5.12.1.2.2, that:

a) if one of the normally closed contacts is closed, all the normally open contacts are open (EN 60947-5-1);

b) if one of the normally open contacts is closed, all the normally closed contacts are open (EN 60947-5-1).

5) This standard is currently impacted by the amendment EN 60947-4-1:2010/A1:2012.
6) This standard is currently impacted by the amendment EN 60947-5-1:2004/A1:2009.
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NOTE Aucxiliary contacts used as separate block added to a main contactor or relay contactor are permitted only
when fulfilling the requirements of EN 60947-5-1.

5.11.2.2 Components of failsafe circuits

5.11.2.2.1 When devices according to 5.11.2.1.2 are used as relays in a failsafe circuit, the assumptions of
5.11.2.1.3 also apply.

5.11.2.2.2 If the relays used are such that the break and make contacts are never closed simultaneously
for any position of the armature, the possibility of partial attraction of the armature is permitted to be

disregarded (see 5.12.1.2.2 f).

5.11.2.2.
the creep

This requi

5.11.3 Main switches

5.11.3.1 I
there shal
the contro

This swita

and maint

When sep:
lighting, it

close to th

5.11.3.2 1]
in the “iso
others (se
accessible

5.11.3.3 Main switches shall be capable of interrupting the highest current involved in normall

conditions
Clause 5.

5.11.3.4 \
possible td

5.11.4 El

1

istances and air gaps (not with regard to the separation distances).

rement does not apply to the devices mentioned in 5.11.2.1.

n the vicinity of the machine or in the return stations, or in the.vicinity of the contr
be a main switch capable of breaking the supply to the motor, to,the brake releasing de
| circuit in the live conductors.

h shall not cut the supply to the socket outlets or to the lighting circuits necessary for
bnance (see 5.8.3).

irate supplies are provided for auxiliary equipment-such as heating, balustrade lighting
shall be possible to switch them off independently. The corresponding switches shall
e main switch and be marked unambiguously;

'he main switches as defined in 5.11.3.% shall be capable of being locked or otherwi
lated” position, with the use of a.padlock or equivalent, to ensure no inadvertent op

after opening of the doors or; trap doors.
of the escalator or moeving walk. They shall comply with the requirements of EN 602
Vhere the mainswitches of several escalators or moving walks are positioned together

easily identify to which escalator or moving walk they refer.

pctricwiring

Devices connected after safety devices shall meet the requirements of 5.12.2.6.1.3 witl|1 regard to

pl devices,
Vice and to

inspection

and comb
be located

be secured
eration by

e EN 60204-1:2006, 5.3.3). The ¢ontrol mechanism of the main switch shall be easily and rapidly

operating
D4-1:2006,

it shall be

5.11.4.1

Lonductors and cables

Conductors and cables shall be selected according to EN 60204-1:2006, Clause 12.

5.11.4.2 Cross-sectional area of conductors

To ensure adequate mechanical strength the cross-sectional area of conductors shall not be less than as
shown in EN 60204-1:2006, Table 5

5.11.4.3 Wiring practices

5.11.4.3.1

The general requirements of EN 60204-1:2006, 13.1.1, 13.1.2 and 13.1.3 apply.
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5.11.4.3.2 Conductors and cables shall be installed in conduits or trunkings or equivalent mechanical
protection. Double insulated conductors and cables can be installed without conduits or trunkings if they
are located as to avoid accidental damage, e.g. by moving parts.

5.11.4.3.3 The requirement 5.11.4.3.2 needs not apply to:
a) conductors or cables not connected to safety devices provided that:

1) they are not subject to a rated output of more than 100 VA, and;

2) they are part of SELV or PELV circuits;
b) The wiring of operating or distribution devices in cabinets or on panels between:

1) dilfferent pieces of electric equipment, or

2) these pieces of equipment and the connection terminals.
5.11.4.3.4]| If connections, connection terminals and connectors are not located,in)protective [enclosure,
their IP2X| (EN 60529:1991) protection shall be maintained when connected afid disconnected and they
shall be properly fixed to prevent unintended disconnection.
5.11.4.3.5| If, after opening of the main switch or switches of an escalator/moving walk, some ¢onnection
terminals femain live and if the voltage exceeds 25 VAC or 60 VDC, a permanent warning label adcording to
EN 6020441:2006, Clause 16, shall be appropriately placed in proximity to the main switch or swifjches and a
corresponfing statement shall be included in the maintenance manual.
Furthermgre, for circuits connected to such live terminalspthe requirements of labelling, separation or
identificatjon by colour shall be fulfilled as given in EN 60204-1:2006, 5.3.5.
5.11.4.3.6| Connection terminals whose accidental interconnection could lead to a dangerous malfunction of
the escalator/moving walk shall be clearly separated unless their method of construction obviates this risk.
5.11.4.3.7| In order to ensure continuity of mechanical protection, the protective sheathing of conductors and
cables shalll fully enter the casings of switches‘and appliances, or shall terminate in a suitably construgted gland.
However, iff there is a risk of mechanical damage due to movement of parts or sharp edges of the fijame itself,
the condugtors connected to the safety device shall be protected mechanically.
5.11.4.4 Connectors
Plug sockett combinationsshall comply with the requirements of EN 60204-1:2006, 13.4.5 except ¢}, d) and i).
Connectors and devices of the plug-in type placed in the circuits of electrical safety devices ghall be so
designed that it.shall not be possible to insert them in a position which leads to a dangerous situation.
5.12 Eledtric control system
5.12.1 Protective devices and functions
5.12.1.1 Overview
Table 6 provides an overview of protective devices and functions to be regarded with reference to the

corresponding clauses.
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Table 6 — Protective devices and functions

# Description Reference General requirement Failure lock
A Protection against electric faults 5.12.1.2 Annex B Yes?2
B Protection of motors 5.12.1.3 EN 60947-4-1 Yesb
C Protection of safety devices 5.12.1.4 - Yes
D Protection against electrostatic load- 51215 ) No
ing I
a  Failure lock (see 5.12.2.8) is not required for 5.12.1.2.2 a) and b).
b Failure lock is not applicable for 5.12.1.3.3.
5.12.1.2 Protection against electric faults
5.12.1.2.1] Any single fault listed in 5.12.1.2.2 in the electric equipment of an escalator orymovipg walk, if
it cannot he excluded under conditions described in 5.12.1.2.3 and/or Annex B, shall not, on its own, be the
cause of a angerous situation of the escalator or moving walk.
5.12.1.2.2| The following faults shall be envisaged:
a) absenge of voltage;
b) voltage drop;
¢) loss of continuity of a conductor;
d) faulttp earth of a circuit;
e) short [circuit or open circuit, change of value or function in an electric component such ds resistor,
capactitor, transistor, lamp;
f) non-aftraction or incomplete attraction of the(thoving armature of a contactor or relay;
g) non-s¢paration of the moving armature.afa contactor or relay;
h) non-opening of a contact;
i) non-closing of a contact;
j) phasefreversal.
5.12.1.2.3| The non-opening’of a contact need not be considered in the case of safety switches conforming to
5.12.2.6.1.
5.12.1.3 Protection of motors
5.12.1.3.1] Mators directly connected to the mains shall be protected against short-circuiting.

5.12.1.3.2 Motors directly connected to the mains shall be protected against overload by means of automatic
circuit breakers with manual reset (except as provided for in 5.12.1.3.3) which shall cut off the supply to the
motor in all live conductors (see EN 60947-4-1:20107)).

5.12.1.3.3 When the detection of overload operates on the basis of temperature increase in the windings
of the motor, the protection device is permitted to close its contact automatically after sufficient cooling
down has taken place. However, it shall only be possible to restart the escalator or moving walk under the
conditions of 5.12.3.2.

7) This standard is currently impacted by the amendment EN 60947-4-1:2010/A1:2012.
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5.12.1.3.4 The provisions of 5.12.1.3.2 and 5.12.1.3.3 apply to each winding if the motor has windings
supplied by different circuits.

5.12.1.3.5 When the escalator or moving walk driving motors are supplied by DC generators driven by
motors, the generator driving motors shall also be protected against overload.

5.12.1.4 Protection of safety devices

The fault to earth of a circuit® in which there is a safety device shall cause the immediate stopping of the
driving machine.

5.12.1.5 1

Means to ¢

5.12.2 Safety devices and functions

5.12.2.1 ¢

Table 7 pr

NOTE

Protection against electrostatic loading

ischarge electrostatic loading shall be provided (e.g. anti-static-brushes).

Dverview
vides an overview of requirements for the implementation of the safety circuit.

[he term device in the context with 5.12.2 represents both device and)function.

Table 7 — Requirements for the implementation of the safety control system

according

E: Description Reference
A Function of safety devices 5.12.2.2
B Monitoring of safety devices 5.12.2.3
C Power supply for safety devices 5.12.2.4
D Actuation of safety devices 5.12.2.5
E Means of safety devices 5.12.2.6
F Events to be detected by safety deyices 5.12.2.7 (Table 8)
G Function of failure lock 5.12.2.8
H Function for detecting deviations of the electrical braking sequence 5.12.2.9 (Table 9)
5.12.2.2 Function of safety devices
The safety| devices listed-n_Table 8 shall initiate a stop and prevent restarting according to 5.12.3.9.
shall consist of:
a) either|one or moye safety switches satisfying 5.12.2.6.1, and/or
b) failsafe circuits satisfying 5.12.2.6.2 considering failure exclusion of electronic components
to AnnexB, and/or
c) safety related electrical, electronic and programmable electronic devices (E/E/PE) in accordance with
5.12.2.6.3.

5.12.2.3 Monitoring of safety devices

No electric equipment shall be connected in parallel with a safety device with the exception of:

a) safety

devices in case of inspection control (5.12.3.13);

8)

par rapport a la masse ou a la terre dans un circuit” in French.
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b) connections to different points of the safety circuit for information about the status of safety devices;

the devices used for that purpose shall fulfil the requirements of Annex B.

5.12.2.4 Power supply for safety devices

The construction and arrangement of the internal power supply units shall be such as to prevent the
appearance of false signals at the outputs of safety devices due to the effects of switching. In particular,
voltage peaks arising from the operation of the escalator or moving walk or other equipment on the network
shall not create inadmissible disturbances in electronic components (noise, immunity) in compliance with

EN 12015:2014 and EN 12016:2013.

5.12.2.5 Actuation of safety devices

The comp
function p

bnents actuating the safety devices shall be selected and assembled so that they g
Foperly even under the mechanical stresses resulting from its continuous operation.

Fixing elements for safety devices shall ensure the operation of the function by mechanical or

arrangemyg

In the casd
of the dete

Detecting
detected.

Pnts.

of redundancy type failsafe circuit, it shall be ensured by mechanical.orgeometric arr
cting elements that a mechanical fault cannot cause unnoticed losgofredundancy.

elements of failsafe circuits shall fulfil the requirements of D.4.2yand D.4.3 if its malfung

5.12.2.6 Means of safety devices

5.12.2.6.1

5.12.2.6.1]
This posit

Safety switches

L1 The operation of a safety switch shall be’by positive mechanical separation of th
ve mechanical separation shall even occurif the contacts are welded together.

re able to

geometric

ingements

tion is not

e contacts.

Positive mechanical separation is achieved, when all contacts are brought to their open position in such a

way that f
contacts a

The desig

5.12.2.6.1]
provides

br a significant part of the travelthere are no resilient elements (e.g. springs) between 4]
hd the part of the actuator to which the actuating force is applied.

| shall be such as to minimize the risk of a short-circuit resulting from a faulty compong

.2 The safety switeh.shall be provided for a rated insulation voltage of 250 V if the
degree of protegtion of at least IP 4X (in accordance with EN 60529:1991), or 500 V if

of protectlf
i

Safety sw
a) AC-15

n of the enclaSure is less than IP 4X.
ches shall belong to the following categories as defined in EN 60947-5-1:2004):

for safety switches in alternating current circuits;

b) DC-13

he moving

nt.

enclosure
the degree

forsafety switches in direct current circuits.

5.12.2.6.1.3 If the protective enclosure is not at least of type IP 4X the air gaps shall be at least 3 mm and
creep distances at least 4 mm.

After separation the distance for contacts shall be at least 4 mm.

5.12.2.6.1.4 In the case of multiple breaks, the individual distances for breaking contacts shall be at least
2 mm after separation.

5.12.2.6.1

.5 Debris from the conductive material shall not lead to short-circuiting of contacts.

9) This standard is currently impacted by the amendment EN 60947-5-1:2004/A1:20009.
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5.12.2.6.2 Failsafe circuits

5.12.2.6.2.1 Anyone of the faults envisaged in 5.12.1.2 shall not be on its own the cause of a dangerous
situation.

5.12.2.6.2.2 Furthermore, the following conditions apply for the faults envisaged in 5.12.1.2.2:

If one fault combined with a second fault can lead to a dangerous situation, the escalator or moving walk
shall be stopped by the time the next operating sequence takes place in which the faulty element should
participate.

The possibility of the second fault leading to a dangerous situation before the escalator or moving walk has
been stoppped by the sequence mentioned, 15 ot considered.

[f the malfjunction of the component which has caused the first fault cannot be detected by a(chan
appropriafe measures shall ensure that the fault is detected and movement prevented at thelates
escalator ¢r moving walk is restarted according to 5.12.3.2.

The MTBH (mean time between failures) of the failsafe circuit shall be at least2;5 years. This
determin

is restarted according to 5.12.3.2 at least once and, thus, is subject to a change-of state.

5.12.2.6.2.3 If two faults combined with a third fault can lead to a dangerous situation, the ej

moving walk shall be stopped by the time the next operating sequencejtakes place in which one o
elements ghould participate.

The possibility of the third fault leading to a dangerous situation before the escalator or movin
been stopped by the sequence mentioned, is not considered:s

If the malf
state, app
latest whe

unction of the components which have caused the two faults cannot be detected by a
‘opriate measures shall ensure that the faults are detected and movement is prever
h the escalator or moving walk is restanted according to 5.12.3.2.

The MTBH
determine

(mean time between failures) of.the failsafe circuit shall be at least 2,5 years. This

e of state,
t when the

time was

under the assumption that within a period of three months each esealator or each mgving walk

calator or
[ the faulty

b walk has

change of
ted at the

time was

d under the assumption that within a period of three months each escalator or each m¢ving walk

is restarte

d according to 5.12.3.2 at least’once and, thus, is subject to a change of state.

5.12.2.6.2.4 A combination of mofethan three faults can be disregarded if:

a) the fajlsafe circuit is builfup of at least two channels, and their equal status is monitored by a control
circuit. The control circuit shall be checked prior to a restart of the escalator or moving walk according
to 5.12.3.2 (see alspAnnex C), or

b) the faflsafe cireuit is built-up of at least three channels, and their equal status is monitored by a control
circuit.

If the requlizenments of a) or b) are not fulfilled, it is not permitted to interrupt the failure analysis put it shall

be Continir] ')ha]r\gr\nc to 5122623

For the implementation 5.11.2.2 shall be applied.

5.12.2.6.2.5 Drafting and assessing failsafe circuits shall be as shown in Figure C.1.

5.12.2.6.3 Safety related electrical, electronic and programmable electronic devices (E/E/P

Safety related electrical, electronic and programmable electronic devices (E/E/PE) shall be d
accordance with the requirements of EN 62061:200510),

10) This standard is currently impacted by the amendment EN 62061:2005/A1:2013.
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Ifa E/E/PE and a non-safety related system share the same hardware, the requirements for E/E/PE shall be met.

5.12.2.7 Events to be detected by safety devices

5.12.2.7.1

Overview

Table 8 provides an overview of events to be detected by safety devices.

Table 8 — Events to be detected by safety devices

Means of safety

Enabled in in-

device for emergency situations

5.12.2.6.3 (SIL 1)

# Description Reference devi Failure lock .
evice spection mode
512.2.61or
A Detection of excessive speed 5.12.2.7.2 5.12.2.6.2 or Yes Yes
5.12.2.6.3 (SIL 2)
. : . 5.12.2.6.1 or
B | D¢ C“Otr}‘lgg‘ilrr‘e‘?ttif)‘;tg"frﬁ;‘rlg’ersal ofl 512273 5.12.2.6.2 or Yes Yes
5.12.2.6.3 (SIL 2)
. s . 5.12.2.6.1 or
c | Detqetion Ofr‘"r“'{;ig‘lr{‘eg ofthe auxilia-| - g 15 574 5.12.2.6.2 or Yes No
y 5.12.2.6.3 (SIL 1)
Det¢ction of breakage or undue elon- 5.12.2.6.1 or,
D gatjon of parts immediately driving 5.12.2.7.5 5.12.2.6.2. 01 Yes Yes
the steps, pallets or the belt 5.12.2.6.3(SN/ 1)
. L 5.12.2:6.1 or
E Detgction of mod\;i’r?ceent of tensioning 5.12.2.7.6 5.12.2.6.2 or Yes Yes
5.1222.6.3 (SIL 1)
5.12.2.6.1 or
F De¢tection of entrapment at comb 5.12.2.7.7 5.12.2.6.2 or No Yes
5.12.2.6.3 (SIL 1)
Ddtection of the stopping of a suc-
cepding escalator or moving walk 5.12.2.6.1 or
G or detection of structural measures 5:12.2.7.8 5.12.2.6.2 or No No
blocking the exit of the escalator or 5.12.2.6.3 (SIL 2)
moving walk
. . 5.12.2.6.1 or
g | Detpetion Ofentgstf’rment athandhrail | 515 279 5.12.2.6.2 or No Yes
y 5.12.2.6.3 (SIL 1)
5.12.2.6.1 or
I Détection of sagging step or pallet 5.12.2.7.10 5.12.2.6.2 or Yes No
5.12.2.6.3 (SIL 2)
5.12.2.6.1 or
| Deftection of missing step or pallet 5.12.2.7.11 5.12.2.6.2 or Yes No
5.12.2.6.3 (SIL 2)
K Detgction of non-lifting of the opera- 4o an % or < No
tional brake 5.12.2.6.3 (SIL 1)
. L 5.12.2.6.1 or
L | Detectionof i‘;i%dr‘;fl" iationofthe | 5157713 | 5.122.620r No No
5.12.2.6.3 (SIL 1)
M | Detection of opened inspection cover 5.12.2.6.1 or
5.12.2.7.14 5.12.2.6.2 or No No
5.12.2.6.3 (SIL 1)
. : 5.12.2.6.1 or
N Detection of the actuation of the stop 5122715 512262 or No Yes
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Table 8 (continued)
# Description Reference Meal:is o_f safety Failure lock Enab!ed nin-
evice spection mode
. . o 5.12.2.6.1 or
o | Detection Ofmfitezi/lilceg handwinding | 5157716 | 5.12.2.620r Yes Yes
5.12.2.6.3 (SIL 1)
. . 5.12.2.6.1 or
p | Detectionofthe maintenanceand | )5 717 | 5122620r No Yes
repair stop switch 5.12.2.6.3 (SIL 2)
Detection of the actuation of the 5.12.2.6.1 or
Q | stop device on the inspection control | 5.12.2.7.18 5.12.2.6.2 or No Yes
device 512263 (Q” 7)
Detg¢ction of the absence/presence of
R | are movable barrier intended to pre- 512.2.719 % (O); No No
ventt access of shopping trolleys and B 5 12‘ ) .6 '3 .(SIL 2)
baggage carts I
5.12.2.7.2| Detection of excessive speed
A device dhall be provided to detect excessive speed before the speed extegds a value of 1,2|times the

nominal speed.

[tis permi

5.12.2.7.3

5sible to disregard this requirement if the design prevents,excessive speed.

Detection of unintentional reversal of the direction of travel

A device ghall be provided for escalators and inclined (o,2¢6°) moving walks to detect imme
unintentignal reversal of direction of travel.

5.12.2.7.4] Detection of non-lifting of the auxiliary‘brake

A device shall be provided to detect the non-lifting of the auxiliary brake after starting the escalat
walk (see $.4.2.2).

5.12.2.7.5| Detection of breakage or:undue elongation of parts immediately driving the step
or the belt

A device dhall be provided to detect the breakage or undue elongation of parts immediately d

steps, pall

5.12.2.7.6

A device {
driving an

bts or the belt, e.g~chains or racks.

Detection of movement of tensioning device

hall be‘provided to detect an unintended extension or reduction of the distance be
d tenSioning devices of more than 20 mm (see 5.4.3.3 and 5.4.4.2).

liately the

pr/moving

5, pallets

riving the

tween the

5.12.2.7.7

= & - ' & & & 1
DTl U1 <1t dpiaiciit At COIIy

A device shall be provided to detect objects being trapped which are not dealt with by the means described
in 5.7.3.2.5.

5.12.2.7.8 Detection of the stopping of a succeeding escalator or moving walk or detection of
structural measures blocking the exit of the escalator or moving walk

Stopping of a succeeding escalator or moving walk where an intermediate exit does not exist (see A.2.6)
or the exit of the escalator or moving walk by structural measures is blocked (e.g. shutters, fire protection

gates). See

A.2.5 for additional stop device for emergency situation and definition of the exit area.
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Detection of entrapment at hand rail entry

A device shall be provided to detect foreign bodies being trapped in the handrail entry (see 5.6.4.3).

5.12.2.7.10

Detection of sagging step or pallet

If any part of the step or pallet is sagging so that meshing of the combs is no longer ensured a safety device
shall be provided. This safety device shall be arranged before each transition curve at a sufficient distance
before the comb intersection line to ensure that the step or pallet which has sagged does not reach the comb
intersection line (see stopping distances defined in 5.4.2.1.3.2 and 5.4.2.1.3.4). The safety device may be
applied at any point of the step or pallet (see 5.7.2.5).

This does

not apply to belt moving walks.

5.12.2.7.1
A missing
from the 1
provided 4

detection
not part of

5.12.2.7.1

A device s
moving wi

5.12.2.7.1

A handrai
moving wz
within a ti

[tis permi

5.12.2.7.1

A device shall be provided to detect opened inspection cover (see 5.2.4).

5.12.2.7.1

A device shall be providedto detect the actuation of a stop device for emergency.

NOTE
to 5.12.2.7.
situations i

Ime frame of 5 s to 15 s (see 5.6.1).

1 Detection of missing step or pallet

step/pallet shall be detected and the escalator/moving walk stopped before'the gap
hissing step/pallet) emerges from the comb. This shall be ensured by a safeby device
It each driving and return station in the return run of the steps/pallets: The installa
mneans for this device is not permitted in the straight part between the transition curve
driving or return station.

2  Detection of non-lifting of the operational brake

hall be provided to detect the non-lifting of the operational brake after starting the
11k (see 5.4.2.1).

3 Detection of speed deviation of the hand rail

speed monitoring device shall be provided and shall initiate the stopping of the eJ
11k in the event of a hand rail speed deviation of more than + 15 %/-15 % to the step/p

ssible to disregard the requirementief + 15 % if the design prevents this situation cond

4 Detection of opened inspection cover

5  Detection of'the actuation of the stop device for emergency situations

PDevices a€cording to ISO 13850:2015 do not support the functional requirement for stop device
15. Forsthe specific purpose of safety for escalators and moving walks the stop device for
5 defined different to ISO 13850:2015.

(resulting
r function
tion of the
s as this is

escalator/

calator or
hllet speed

tion.

s according
emergency

5.12.2.7.1

6 Detection of installed hand winding device

A device shall be provided to detect the installation of a removable hand winding device (see 5.4.1.4).

5.12.2.7.1

7 Detection of the maintenance and repair stop device

There shall be a stop device in the driving and return station.

Escalators and moving walks with the driving unit arranged between the user side of the step, pallet or
belt and the return line, or outside the return stations, shall have additional stop devices in the area of the
driving unit.
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The stop devices shall be functionally in accordance with ISO 13850:2015. The position of the actuator of the
stop device shall be marked clearly and permanently or the status of the safety contact shall be displayed
clearly on the safety device.

SPECIFIC CASE: A stop device need not be provided in a machinery space if a main switch according to 5.11.3

is located therein.

NOTE

requirement above.

A stop device in accordance with emergency stop device defined in ISO 13850:2015 will comply to the

5.12.2.7.18 Detection of the actuation of the stop device on the inspection control device

A device shall be provided to detect the actuation of the stop device on the inspection control device. The
stop devicg shall:

a) be opgrated manually;

b) have the switching positions marked clearly and permanently;

NOTE A stop device in accordance with emergency stop device defined in ISO 13850:2015 will comply to the
requiremeijt above.

This devick is only active when the inspection control device is plugged in,

5.12.2.7.19 Detection of the absence/presence of a removable barrier intended to prevent access

of shopping trolleys and baggage carts

If the esca
in unrestr
of the bary

A device s
and the a
baggage c:

cted area the absence/presence of these barriers Shall be detected to prevent wrong
ier resulting in operation towards the barrier (See also A.4).

hall be provided to detect the removal of the’barrier when the escalator/moving walk
bsence/presence of a removable barrier intended to prevent access of shopping tr
irts and shall permit starting away fromthe inserted barrier.

See A.2.5 for additional stop device for emergency situation and definition of the exit area.

5.12.2.8 |

function of failure lock

When a faflure is locked, starting shall be prevented for the electric control devices and functions

in Table 8

hnd Table 9.

Failure lock prevents from starting. Manual reset releases the failure lock.

[tisnotp

ices (see Table 8 and Table 9), protective devices (see Table 6) and control devices (se¢
vided with a failure lock where mentioned.

ilable according Table 10, item A, shall be possible only after manual reset of the failun

ator/moving walk is required to operate in both diréctions and has facility for removable barriers

ositioning

is running
plleys and

mentioned

b Table 10)

e lock.

The manual reset of the failure lock shall be performed only by an authorized person.

Before manual reset of the failure lock, the root cause for stopping shall be investigated, the stopping device
shall be checked and corrective action shall be taken if necessary.

The failure lock shall remain active in case of:

a) even another following event of Table 6, Table 8 or Table 9 occurs;

b) the reinstatement of the power supply or

9

the change to or the return from inspection control.
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In inspection control it is permissible to enable/disable the safety devices according Table 8 and Table 9.

5.12.2.9 Function for detecting deviations of the electrical braking sequence
5.12.2.9.1 General

Table 9 — Requirements for detecting deviations of the electrical braking sequence

# Description Reference Means of safety Failure lock Enabled in inspec-
p device tion mode
Detection of time deviations
A for the braking sequence for 5.12.2.9.2 - 511,,2'72;6',2”22\ Yes No
electrical braking e Sy,

5.12.2.9.2| Detection of time deviations for the braking sequence for electrical braking

A device shall be provided to detect the exceeding of the requirements of 5.12.3.5.2.2.2.
5.12.3 Cgntrol devices and functions

5.12.3.1 Qverview

Table 10 provides an overview of control devices and functions.

Table 10 — Control devices and functions

# Description Reference General requirement
A | Makingavailable for use and start- 5:49.3.2 5.12.1.1 (Table 6, item A)
ing - manually operated
g | Automaticoperation - Starting in 5.12.3.3 5.12.1.1 (Table 6, item A)
predetermined direction
Automatic operation - Startingin .
C 2-Direction-Mode 5.12.3.4 5.12.1.1 (Table 6, item A)
p | Stoppingthe e:f;ftor eRmoving 5.12.3.5 5.12.1.1 (Table 6, item A)
Making unavailable and stopping by 5.12.1.1 (Table 6, item A),
E 5.12.3.6
operator - manually operated 5.12.3.5
F | Stopping~automatically operated 5.12.3.7 2.12.1.1 (Table 6, item A),
5.12.3.5
G Stoppi_ng by stop device for emer- 51238 51235
genty situations, manually operated = U
H Stopping initia_ted by protec‘Five and 51239 51235
safety devices and functions I R
[ TRreventingrom-startng whenper 231 I7131 5421345122
mitted stopping distance exceeded 212310 242131542134 01228
] Intended reversal of direction of 512311 )
travel I
Reactivation for automatic restart 5.12.3.12 5.12.1.1 (Table 6, item A)
L Inspection control 5.12.3.13 5.12.2.7.18,5.12.3.5

5.12.3.2 Making available for use and starting — Manually operated

Making available for use and starting of the escalator/moving walk shall only be possible without users
and be effected by one or more switches available to authorized persons only (e.g. key-operated switches,
switches with detachable lever, switches under lockable protective caps, remote start devices) and be
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reachable from an area outside the comb intersection line. Such switches shall not function concurrently as
main switches described in 5.11.3. The person who operates the switch shall be able to verify the step/pallet
band is free of users and objects by visual or other means before making this operation. The direction of

travel shal

1 be distinctly recognizable from the indication on the switch.

The starting switch(es) shall be located within reach of the stop device according to 5.12.3.8.

For remote starting devices the requirements above shall apply.

NOTE
pallet band

before making the escalator/moving walk available to the public after maintenance.

5.12.3.3 Automatic operation — Starting in predetermined direction

See 7.4.1 d) for manual starting and 7.4.1 e) for the obligation to observe a complete revolution of the step/

5.12.3.3.1]

Escalators
move with
accelerate

The means
Construct

For the in
detection
prevented

NOTE
of the deted
or is smalle

5.12.3.3.2
of travel s
walk (see ]

In such ca
entered in
direction &

5.12.3.3.3

for thg

in cas

5.12.3.3.3

Automatic operation shall only be possible after 5.12.3.2 applied.

or moving walks which start or accelerate automatically by detecting the entéering of 3
at least 0,2 times the nominal speed when the user reaches the comb intersection lin
less than 0,5 m/s?.

for detecting the entering of a user shall take into account an average/walking speed o

onal measures may be necessary to prevent circumvention of the detecting means.

neans actuating the automatic start at the entries (e.g. no’or partly no detection of use}

[he intention of the above requirements is to detect a usér entering the landings. Depending on

r than the landings.

On escalators/moving walks which start automatically by the entering of a user, the
hall be predetermined, clearly visible-to the user and marked distinctly on the escalat
[.2.2).

bes where escalators or moving-walks which start automatically by the entering of a u
the direction opposite itspredetermined direction of travel, they shall start in the pred
nd conform to the requitréments of 5.12.3.3.1. The moving time shall be not less than 1

Following controlreéquirements for users waiting on any of the landings apply
moving step/pallet band; or

e the step/pallet band is stopped according to 5.12.3.7;

.1 Requirement where the step/pallet band is moving

user shall
e and then

f1m/s.

plementation of starting automatically (5.12.1.2 applies);‘the consequence of failufres of the

s) shall be

he location

ting means the area to be regarded for detection may.extend the landings (e.g. provision of trafflic columns)

e direction
pr/moving

ser can be
etermined
S.

Means shall be provided to detect any user on the landing. It shall provide a signal to the control system to
keep the escalator/moving walk moving until the last user has left the landing or entered the moving step/
pallet band. For stopping the requirements of 5.12.3.7 apply.

5.12.3.3.3.2 Requirements where the step/pallet band is stopped according to 5.12.3.7:

When a user is about to enter the step/pallet band, detecting means shall be provided not more than 0,3 m
before the comb intersection line providing control signal to the control system causing

a)

the termination of the automatic operation (5.12.3.3) and making the escalator/moving walk
unavailable. Starting shall only apply according to 5.12.3.2; or

b) the reactivation for automatic start according to 5.12.3.12; or
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5.12.3.4 Automatic operation - Starting in 2-Direction-Mode

5.12.34.1

Automatic operation shall only be possible after 5.12.3.2 applied.

to initiate the start of the step band/pallet band with an acceleration of not more than 0,3 m/s?

Escalators which start automatically by detecting the entering of a user shall move with at least 0,2 times
the nominal speed when the user reaches the comb intersection line and then accelerate less than 0,5 m/s2.

The means for detecting the entering of a user shall take into account an average walking speed for a walking
person of 1 m/s.

Construct

onalmeasures may he nnraccary fn prn"n nt clircumns f10n nFﬂnn detectinameans

For the in
detection
prevented

2-Directio

NOTE 1
of the deted
or is smalle

NOTE 2
accommod

5.12.3.4.2
entering d
escalator

escalator v

o rIrreoro o co It recooYoT TooriocorT TITCore T Tt ST e oo

neans actuating the automatic start at the entries (e.g. no or partly no detectiorf of use

h-Mode is not permitted on moving walks.
['he intention of above requirements is to detect a user is entering the landings. Depending on {
r than the landings.

For escalators a traffic flow analysis has to be undertaken by thesxowner to establish this funct
te passenger volumes in both directions.

On escalators which can start automatically in “either direction (2-Direction-Moc
f a user, the operating mode shall be clearly visible to the user and marked disting
see also 7.2.2). They shall start in the direction determined by the user entering first
vas started by a user from either direction, the indicator opposite from the initiated st

shall automnatically indicate “no entry” (see 7.2.1.2.3%

5.12.3.4.3

for thg

in cas

5.12.3.4.3

Following control requirements for lisers waiting on any of the landings apply:
moving step/pallet band; or

e the step/pallet band is stopped according to 5.12.3.7.

.1 Requirement where/the step/pallet band is moving

Means sha
keep the e
pallet ban

before the

11 be provided to’detect any user on the landing. It shall provide a signal to the control
calator/moying walk moving until the last user has left the landing or entered the ma
1. For stopping the requirements of 5.12.3.7 apply.

1plementation of starting automatically (5.12.1.2 applies), the consequence of-failufres of the

s) shall be

he location

ting means the area to be regarded for detection may extend the landings<{e.g. provision of trafffic columns)

onality can

le) by the
tly on the
When the
hrting side

system to
ving step/

comb lntersectlon line prov1d1ng control 51gnal to the control system Causmg

han 0,3 m

a) the termination of the automatic operation (5.12.3.3) and making the escalator/moving walk

unava

ilable. Starting shall only apply according to 5.12.3.2; or

b) the reactivation for automatic start according to 5.12.3.12; or

)

the start of the step/pallet band with an acceleration of not more than 0,3 m/ s2.
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5.12.3.5 Stopping the escalator or moving walk

5.12.3.5.1

General

Stopping is regarded as the initiation of a braking sequence caused by protective, safety and control devices
and functions.

The stopping shall operate automatically:

a) inthe

b) inthe

event of loss of the voltage supply;

event of loss of the voltage supply to the control circuits.

NOTE

The supply
shall be in|
of the mai

The intert
independe
the escalat

5.12.3.5.2

5.12.3.5.2

I e Interruption or a sarety CIrCult Is not considered as 10Ss oI voltage supply.

r to the motor(s) shall be interrupted by at least two independent contactors, the contac
series in the supply circuit of the motor(s). If, when the escalator or moving walkeis st
1 contacts of one of the contactors has not opened, restarting shall be prevented.

uption of the electricity supply to the operational brake shall be effected by at
nt electric devices. They can be those which break the supply to the-motor(s). If after
or or moving walk one of these electric devices has not opened, restarting shall be prey

Initiation of the braking sequence of the operational brake

1 General

There shall be no intentional delay in the application of the operational braking system. If the cont

starts a br
as an inter

5.12.3.5.2

5.12.3.5.2
electricity|

aking sequence immediately to bring the escalator/moving walk to a stop, this is not ¢
tional delay.

2 Electrical braking

.2.1 Where electrical braking aceording to 5.4.2.1.1.2 is provided the interrupti
supply of the electro-mechanical brake shall occur no later than 1 s after the specified

braking time is achieved after the initiation of the electrical braking sequence.

5.12.3.5.2
mechanicad

In case of
and the elg

5.12.3.5.3
Auxiliary |

a) beforsg

.2.2 The total time for the defined electrical braking sequence until the actuation of t
| brake shall not exceed.4’s.

he events 5.12.2.7275.12.2.7.3 and 5.12.2.9.2 the electrical braking sequence shall be 4
ctro-mechanicalbrake shall be applied immediately.

Initiation of the braking sequence by the auxiliary brake
brakes,shall become effective in either of the following conditions (see also 5.4.2.2.5):

the speed exceeds a value of 1,4 times the nominal speed;

's of which
bpped, one

least two
the stop of
rented.

rol system
onsidered

on of the
| electrical

he electro-

erminated

b) by the

time the steps and pallets or the belt change from the present direction of motion.

5.12.3.6 Stopping and making unavailable by operator - manually operated

Before stopping, the person shall have means of ensuring that nobody is using the escalator or moving walk,
before making this operation. For remote stopping devices the same requirements apply.
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5.12.3.7 Stopping - automatically operated

Itis permitted to design the control in such a way that the escalator or moving walk is stopped automatically
after a sufficient time (at least the anticipated user transfer time plus 10 s) after the user has actuated a
detection means described in 5.12.3.3 and 5.12.3.4.

5.12.3.8 Stopping by stop device for emergency situations, manually operated

5.12.3.8.1 Stop device for emergency situations shall be provided to stop the escalator or moving walks in
the event of an emergency according to 5.12.2.7.15 when the actuator of the stop device has been activated.
The actuator of the stop device shall be placed in conspicuous and easily reachable positions at least at or
near each landing of the escalator or moving walk (see 7.2.1.2.2 for optical design). At the landings, the stop

switches shall be reachable from an area outside the step/pallet band.

If the stoI switch is located below half the balustrade height h;, in addition an indicatebac

Figure 12

shall be placed on the inner side of the balustrade with the following characteristics:

— aminimum diameter of 80 mm;

— colour
— marke
— locate

— anarr

ed red;
d with “STOP” in white letters;
d above half the balustrade height hy;

pw - which also may be located below half the balustrade height h;.- pointing from the sig

the stop device.

The distan
— 30m

ces between stop devices for emergency situatiens-shall not exceed:

n escalators;

— 40 m ¢n moving walks.

If necessat

For movin

y, additional stop switches shall be provided to maintain the distance.
b walks intended to transport shepping trolleys and baggage carts, see L.2.

Dimensions in
=980

cording to

n towards

millimetres

NOTE This figure has not been drawn to scale. It only serves to illustrate the requirements.

Figure 12 — Stop device indicator
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5.12.3.8.2 Stop devices for emergency situations shall be safety devices according to 5.12.2.6.1.

NOTE

Devices according to ISO 13850:2015 do not support the functional requirement for stop devices according

to 5.12.3.8. For the specific purpose of safety for escalators and moving walks the stop switch for emergency situations
is defined different to ISO 13850:2015.

5.12.3.9 Stopping initiated by protective and safety devices and functions

All protection means in

stopping a

5.12.3.10

Table 6
ccording to 5.12.3.5.

Preventing from starting when permitted stopping distance exceeded

items A, B, C and all detections means in Table 8 and Table 9 shall cause the

A device §

(5.4.2.1.3.2

hall be provided to prevent from starting in case the maximum permitted stoppinhg
and 5.4.2.1.3.4) are exceeded by more than 20 %.

Failure log

5.12.3.11

An intendg
still and 5.

5.12.3.12

k function according to 5.12.2.8 shall be provided.

Intended reversal of direction of travel

ed reversal of the direction of travel shall be possible only if the escalator or moving wj
12.3.2 applies.

Reactivation for automatic restart

Where st

the escalator or moving walk for automatic restart without theswitches mentioned in 5.12.3.2 is
under the following conditions:

persom or object within this zone.

persoms or objects within the defined zone.

The steps, pallets or the belt shall be supervised between the comb intersection lines and

ping is effected by a stop switch for emergency situation according to 5.12.3.8, reac

beyond each comb so that reactivation for“automatic restart is effected only when f{

bvice shall be able to detect an opaque upright standing cylinder with a diameter of 0,]
of 0,30 m at any place within this zone.

calator or moving walk shall'start by the entering of a user according to 5.12.3.3 and 5

distances

alk stands

tivation of
permitted

additional
here is no

0Omand a

12.3.4.

g shall be effected only if, for a period of at least 10 s, the control device has not de

ing to 5.12.2.Self-controlling transmitter elements are permitted in single-channel des
Inspection control

Escalators or moving walks shall be equipped with inspection controls to permit

tected any

bactivation conttfel initiated by the control device for automatic restart shall be a safety device

ign.

operation

a)
0,30
The d
height
b) The es
Starti
c¢) The rg
accor(
5.12.3.13
5.12.3.13.
during maks

nEARAaINCcn A oot At oot o gy panance Af ot o a o d ool Aot d conten]

devices. At

TICCTIO I CCOT T O POt OT o pCTtIoT oy iColits U poT taorc ot rrrorroarty o ptTroatCOCoOTITror

least one portable control device shall be provided for each escalator or moving walk.

This device shall require at least continuous simultaneous actuation by the use of both hands, one hand
on the direction-control-device and the other hand on the RUN-control-device, in order to activate and to
maintain any operation of the escalator/moving walk.

NOTE
devices.

5.12.3.13.

2

Simultaneous actuation is independent of any time lag between the initiation of each of the two control

For this purpose, one inspection outlet for the connection of the flexible cable of the portable

manually operated control device shall be provided at least at each landing, e.g. in the driving station and
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the return station in the truss. The length of the cable shall be at least 3,00 m. Inspection outlets shall be
located in such a way that any point of the escalator or moving walk can be reached with the cable.

5.12.3.13.3

The operating elements of this inspection control device shall be protected against

accidental

operation. The escalator or moving walk is permitted to run only as long as the operating elements are
switched on by permanent application of manual pressure. The direction of travel shall be distinctly
recognizable from the indication on the switch. Each inspection control device shall have a stop device
according to 5.12.2.7.18.

When the inspection control device is plugged in, the operation of the stop switch shall cause the
disconnection of the power supply from the driving machine and the operational brake shall be activated.

5.12.3.13.
the escalat

All inspec
is connectj
Table 9 for

6 Verif

[T
or or moving walk. All other starting devices shall be rendered inoperative.

fion outlets shall be arranged in such a way that when more than one inspegtion con
ed, they all become inoperative for the starting of the escalator/moving walks (see T
safety devices remaining active in inspection control).

jcation of the safety requirements and/or protective measures

6.1 Gel:leral
Table 11 i

dicates the methods by which the safety requirements and measures described in Cla

be verified
the corres
verified a9

Where me

ponding subclauses in this document. Secondary sgbclauses, which are not listed in th¢
part of the quoted subclause. All verification recqords shall be kept by the manufacturer.

chanical testing is required in accordance with this document, setting tolerances are p¢

When 1n inspection control, the inspection control device shall be the only means f

by the manufacturer for each new model of escalator/moving walk, together with a rg

br starting

rol device
hble 8 and

use 5 shall
ference to
b table, are

brmitted.

Table 11 — Methods to be used to'verify conformity to the requirements

Visual inspec-

Calculation® .
tion

Clause Testing? Measurementb

1
™
—
—

X

o1
N
-
b

. & x¢©

o1 |91
NCRIN
=P
oo

1
o
=
&

1
N
N

vt
N
W

1
N
NN

>y
P>
8z

T
Ko
—

X

1
=
N

X

5

The result of the test is to show that the escalator/moving walk works as intended, including the
electric safety devices.

o

The result of the measurement is to show that the stated measurable parameters have been met.

¢ Calculations will verify that the design characteristics of the provided components meet the

requirements.

j=9

The results of the visual inspections is only to show that something is present (e.g. a marking, a
control panel, an instruction handbook), that the marking required satisfies the requirement and that
the content of the documents delivered to the owner is in accordance with the requirements.

e Alternatively.
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Table 11 (continued)

Clause

Testing?

Measurementb

Calculation¢

Visual inspec-
tiond

U1
w
w

X

X

1
o
o~

1
1
Ul

U1
R
=
o

N | =

AR
NN N INS
===
B | [

\/

»

N

e

5.

Pl [

»

5.3.2 O
5.5.3.33&)‘

»

Rl |

X

ot
b

X

X

(5

electric safety devices.
b

requirements.

¢ Alternatively.

The result of the test is to show that the escalator/moving walk works as intended, including the

The result of the measurement is to show that the stated measurable parameters have been met.

¢ Calculations will verify that the design characteristics of the provided components meet the

d  The results of the visual inspections is only to show that something is present (e.g. a marking, a
control panel, an instruction handbook), that the marking required satisfies the requirement and that
the content of the documents delivered to the owner is in accordance with the requirements.
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Table 11 (continued)

Clause Testing? Measurement? Calculation¢ Visuztliloi:g pec-
5.6.1 X X
5.6.2.1 X X
5.6.2.2 X
5.6.2.3 X
5.6.3 X
5.6.4.1 X
5.6.4.2 X
5.6.4.3 X
5.6.5 XAQ‘AVN
5.7.1 X X r\".l’
5.7.2.1 X et
5.7.2.2 x N
5.7.2.3 X 0O
5.7.2.4 x e
5.7.2.5 ) X
5.7.3.1 ~X X
5.7.3.2.1 Y X
5.7.3.2.2 R X
5.7.3.2.3 2 X
5.7.3.2.4 R X
5.7.3.2.5 & X
5.7.3.2.6 X
5.7.3.3.1 T ox
5.7.3.3.2 R\
5.8.1 L X
5.8.2.1 N x
5.8.2.2 . x
5.8.2.3 D
5.8.3 c)\-' X X
59 O x
5.10 \<~ X
5.11.3.§Q‘ X X
5.11.% X
841:3.3 X
5.11.4.1 X
5.11.4.2 X

a  The result of the test is to show that the escalator/moving walk works as intended, including the
electric safety devices.

b The result of the measurement is to show that the stated measurable parameters have been met.

¢ Calculations will verify that the design characteristics of the provided components meet the
requirements.

d  The results of the visual inspections is only to show that something is present (e.g. a marking, a
control panel, an instruction handbook), that the marking required satisfies the requirement and that
the content of the documents delivered to the owner is in accordance with the requirements.

¢ Alternatively.
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Table 11 (continued)

Visual inspec-

Clause Testing? Measurementb Calculation® tiond

5.11.4.3.1
5.11.4.3.2
5.11.4.3.4
5.11.4.3.5
5.11.4.3.6
5.11.4.3.7
5.11.4.4

5.12.1.2

)
b

5.12.1.3

D
(-
-

7 Do e [ | 5e [ pe [ > [ | ¢

<

5.12.1.4 X

-

5.12.1.5

2
> 4

5.12.2.2 X

’J
g

5.12.2.4 L

5.12.2.5 o

o M|

5.12.2.6.1.2 ~X
5.12.2.6.1.3 X Y
[N

5.12.2.6.1.4 R X

5.12.2.6.2

5.12.2.6.3

5.12.2.7

5.12.3.2

\/.
7

5.12.3.3

-

5.12.3.4

‘\o
&%’xxxxxxx
7

5.12.3.6

L
©

5.12.3.7 N\

50238 )7

51239 %

5.12.3.10.)"
512

R TR R

@‘.3.12 X

5.12.3.13.1 X
5.12.3.13.2 X X

a  The result of the test is to show that the escalator/moving walk works as intended, including the
electric safety devices.

b The result of the measurement is to show that the stated measurable parameters have been met.

¢ Calculations will verify that the design characteristics of the provided components meet the
requirements.

d  The results of the visual inspections is only to show that something is present (e.g. a marking, a
control panel, an instruction handbook), that the marking required satisfies the requirement and that
the content of the documents delivered to the owner is in accordance with the requirements.

¢ Alternatively.
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Table 11 (continued)

Clause Testing? MeasurementP Calculation¢ Visu?iloi:g pec
5.12.3.13.3 X
5.12.3.13.4 X
Clause 7 X
Annex A X X
Annex B X X
Annex G X X
Annex M.2 X X
Annex M.3 X

a  The result of the test is to show that the escalator/moving walk works as intended, includingthe
electric safety devices.

b The result of the measurement is to show that the stated measurable parameters have.beenh met.

¢ Calculations will verify that the design characteristics of the provided components meet the
requirements.

d  The results of the visual inspections is only to show that something is present (e.g. a marking, a
control panel, an instruction handbook), that the marking required satisfies th€requirement and that
the content of the documents delivered to the owner is in accordance with the requirements.

¢ Alternatively.

Cific data, test reports and certificates
ing documentation should be held by the manufacturer:
analysis of the truss or equivalent certificate by a stress analyst;

by calculation of sufficient breakage resistance of the parts directly driving the steps
[t, e.g. step chains, racks;

htion of the stopping distances:for loaded moving walks (see 5.4.2.1.3.4) toge
ment data;

Festing of steps or pallets;

pf the breaking strengthof the step chain/pallet chain/belt;
bf sliding coefficients for skirting;

bf anti-slip properties of tread surfaces (steps, pallets, floor and comb plates without cq
bf stopping distances and deceleration values;

bf electromagnetic compatibility.

pallets or

ther with

mbs);

6.2 Spe
The follow
a) stress
b) proof

the be
c) calcul

adjust
d) proof
e) proof
f) proof
g) proof
h) proof
i) proof
7

Information for use

7.1 General

All escalators and moving walks are required to be provided with documentation that shall include an
instruction handbook relating to use, maintenance, inspection, periodic checks and rescue operations. All
information for use shall be in accordance with ISO 12100:2010, 6.4, and also contain additional provisions
for the use of machines within the scope of the standard.

Information for use shall cover, separately or in combination, transport, assembly and installation,
commissioning, use (setting, teaching/programming, operation, cleaning, fault finding and maintenance) of
the escalator and moving walk, and, if necessary, de-commissioning, dismantling and disposal.
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7.2 Signals and warning devices

7.2.1 Plates, inscriptions and notices for use

7.2.1.1 General

All signs, inscriptions and notices for use shall be of durable material, placed in a conspicuous position and
written in clearly legible characters in the language of the country where the escalator or moving walk is in

operation.

7.2.1.2 Safety signs near the entrances of escalators or moving walks

7.2.1.2.1
vicinity of]

a)
b)
9
d)

“Smal
“Dogs
“Uset
“Push

When req
permitted
wheelchai

7.2.1.2.2
its immed

considered to fulfil this requirement.

7.2.1.2.3
walk shall

which

the “N
Signal

and be av3

7213 |

If a hand ¥
direction

The following mandatory action signs and prohibition signs for the user shall belfi
the entrances:

children shall be held firmly”;

shall be carried” (see Figure G.1, Reg. No. ISO 7001-BP006);
he handrail” (see Figure G.2, Reg. No. ISO 7010-M012);
chairs not permitted”.

hired by local conditions, prohibition signs, e.g. “Transportation of bulky and heavy
" and mandatory action signs like “use permitted only/with footwear” or “for safet
" users are advised to use the lift” will possibly be necessary.

Stop devices referred to in 5.12.3.8 shall be ¢oloured red and either on the device
ate vicinity be marked with the inscription “STOP”. The indicator mentioned in 5.12.3

During maintenance, repair, inspection or similar work, the access to the escalator
be barred to unauthorized persons‘by devices:

shall bear the notice “No Access”, or

o Entry” indicator (prohibition sign C,1a as described in the “Convention on Road
S"[E])

ilable in immediateZarea.

nstructions fer hand winding devices

wvinding.device is provided, operating instructions for use shall be available in the vi
f travelof the escalator or moving walk shall be indicated clearly.

7.2.1.4

xed in the

loads not
y reasons,

tself or in
.8.1 is not

or moving

Signs and

Cinity. The

stations

| P £l < 'S Jas o £la s Asaizszi | 4
ULILTO UII UITU dUULTOS UUUILI S WU ula\,nlucn_y DPGLCB UULIIUTU UIT I UsSS, Ul lVllls diliu 1CTLU

rm

On access doors to machinery spaces outside the truss, driving and return stations, a notice shall be fixed
with the inscription:

“Machiner

y space - danger, access prohibited to unauthorized persons”.

7.2.2 Special indicators for escalators and moving walks starting automatically

In the case of escalators or moving walks starting automatically (see 5.12.3.3 and 5.12.3.4), a clearly visible
signal system, e.g. road traffic signals, shall be provided indicating to the user whether the escalator or
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moving walk is available for use, and its direction of travel. The automatic operation in 2-Direction-Mode
(5.12.3.4) requires an additional indication for this operation (e.g. sign for two-way-traffic).

7.3

Inspection and test

7.3.1 General

Escalators

and moving walks shall be inspected before their first use.

7.3.2 Constructional inspection and acceptance inspection and test

The constructional inspection and acceptance inspection and test shall be carried out at the

ob-site on

completiop of the escalator or moving walk.

For the co

part of a pre-completed test sheet. Furthermore, layout drawings, description of the equipment :

diagrams
check of cq

The const
the requir

The accepf

[current flow chart with legend or explanations, and a terminal connectionshart) whig
mpliance with the safety requirements specified in this document, shall;be)provided.

uctional inspection comprises the examination of the completed installation for confo
bd data and with regard to proper workmanship as specified in this‘document.

ance inspection and test comprises:

a) overall visual inspection;

pnal test;
electric safety devices with regard to their effec¢tive operation;

the brake(s) of the escalator or moving walk*under no load, for compliance with the

stopping distances (see 5.4.2.1.3.2 and 5.4.2.1.3.4). An examination of the brake adjustment ag

culation required in 6.2 c) is also necessary.

Additipnally, for escalators, a test of the stopping distances under brake load (see 5.4.2.1.3.2) i

b) functi
c) testof
d) test of
the ca
unless
e) measy
5.11.1
This need;

driving st3
7.4 Acc

74.1 Cdq

The instry

the stopping distances can be verified by other methods;

rement of the insulation xésistance of the different circuits between conductors and
4). For this measurement,the electronic components shall be disconnected.

to include a test ofthe electric continuity of the connection between the earth termin
ition and the different parts of the escalator or moving walk liable to be live accidentall

bmpanying‘documents (in particular, instruction handbook)

ntents

hstructional inspection and acceptance inspection and test, the data specified in6)2 should form

ind wiring
h permit a

'mity with

brescribed
cording to

s required

earth (see

hl(s) in the
.

structions

ction handbook (e.g. in accordance with EN 13015:2001+A1:2008) or other written in

shall contain among others:

a)

information relating to transport, handling and storage of the escalator or moving walk, e.g.:

— storage conditions;

— di

mensions, mass value(s), position of the centre(s) of gravity;

— indications for handling (e.g. drawings indicating application points for lifting equipment);

b)

information relating to installation and commissioning of the escalator or moving walk, e.g.:

— building interfaces (see Annex A);
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fixing / anchoring and vibration dampening requirements;
assembly and mounting conditions;
space needed for use and maintenance;

permissible environmental conditions (e.g. temperature, moisture, vibration, electromagnetic
radiation, earthquake and civil defence);

instructions for connecting to the power supply (particularly about protection against electric
overloading);

advice about waste removal/disposal;

if hecessary, recommendations about protective measures which shall be taken by the ¢wner; e.g.
additional safeguards (see ISO 12100:2010, Figure 2, Footnote d)), safety distances, safety signs and
signals;

dgtailed description of the escalator or moving walk, its fittings, its guardsand/or protectiye devices;

cdmprehensive range of applications for which the escalator or moving walk is intended, including
piohibited usages, if any, taking into account variations of the original machine if approptiate;

dipgrams (especially schematic representation of safety funetiéns and layout details);
tefchnical documentation about electric equipment (see EN 60204 seriesl4]);
dgcuments attesting that the escalator or moving walk complies with the relevant directjves;

dg¢cuments specifying the grade of the slip resistarnce;

mpnual starting (e.g. necessity to check of step, pallet, landings for absence of persons and goods);
intended use;

dgscription of manual controls\(actuators);

sgtting and adjustment;

rifks which could nothe eliminated by the protective measures taken by the designer;

interdiction to.fplace merchandise between adjacent balustrades or between a baludtrade and
adjacent building structures;

pileventing arrangements in the vicinity of the escalator/moving walk which encourages misuse;

kgeping free of unrestricted areas (see A.2.5);

particular risks which may be generated by certain applications (including the use of shopping
trolleys and/or baggage carts on escalators and moving walks, see Annex I), and about specific safe
measures which are necessary for such applications;

reasonably foreseeable misuse and prohibited usages;
recommendation to not use escalators as regular staircases or emergency exits;

recommendation that, for escalators and moving walks which otherwise would be exposed to
weather conditions, the customer provides a roof or enclosure;

fault identification and location, repair, and restarting after an intervention;
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investigations and necessary corrective actions in case of faults requiring manual reset, to be taken
before reset and restart;

information for maintenance, e.g.:

necessity to follow the maintenance instructions given in the instruction handbook;
personal protective equipment which need to be used and training required;
nature and frequency of inspections;

instructions relating to maintenance operations which require a definite technical knowledge or
particular skills and hence should be carried out exclusively by skilled persons (e.g. maintenance

staff, speci ali cfc);

instructions relating to maintenance actions (e.g. replacement of parts) which do notreguire specific
slills and hence may be carried out by the owner;

ditawings and diagrams (e.g. wiring and schematic diagrams) enabling mainténance personnel to
cqrry out their task rationally (especially fault-finding tasks);

instructions relating to cleaning and refurbishment;

ngcessity to observe a complete revolution of the step/pallet band before making the |escalator/
mpving walk available to the public after maintenance;

injstructions on the necessary use of inspection controls ddring maintenance and repair york;

infornpation about periodic inspection and tests to ascertain whether the escalator or moving walk is

safe ir] operation, including:

infornllation for emergency situations, e.g.:

elpctric safety and control devices with regard to.their effective operation;
bijake(s) according to 7.3.2 d);

difiving elements for visible signs of wear and tear and for insufficient tension of belts angl chains;
steps, pallets or the belt for defects, true run and guidance;
dimensions and tolerances spec¢ified in this document;
cdmbs for proper condition‘and adjustment;

interior panel and theskirting;

handrails;

test of the€lectric continuity of the connection between the earth terminal(s) in the driving station
and the different parts of the escalator or moving walk liable to be live accidentally;

the operating method to be followed in the event of accident or breakdown;

use of hand winding device, if any (see 5.4.1.4 and 7.2.1.3);

warning about possible emission or leakage of harmful substance(s), and if possible indication of
means to fight their effects;

for escalators and moving walks subject to seismic conditions, instructions describing the behaviour
of the unit in the event of earthquake and the need to maintain and to periodically test that the
seismic equipment is in working order, and instructions that after seismic event the safe operating
ability of the escalator or moving walk shall be checked;
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h) a declaration that the emission sound pressure level measured under free field conditions at a distance
of 1,00 m from the surface of the machinery and at a height of 1,60 m from the floor plate is expected not
to exceed 70 dB(A).

7.4.2 Presentation of the instruction handbook

emphasized by the use of colours, symbols and/or large print.

Type and size of print shall ensure the best possible legibility. Warning signs and/or cautions should be

Information for use shall be given in the language(s) of the country in which the escalator or moving

walk will be used for the first time and in the original version. If more than one language shall be used,
each language should be readily distinguished from the other(s), and efforts should be made to keep the

ted text and the relevant illustration fngnfhnr

bver helpful to the understanding, text should be supported by illustrations. Illustrati
plemented with written details enabling, for instance, manual controls (actuators) to

and identified; they should not be separated from the accompanying text and should. follow

ions.

leration should be given to presenting information in tabular fofrm where thi
standing. Tables should be adjacent to the relevant text.

se of colours should be considered, particularly in relationto components requi
fication.

information for use is lengthy, a table of contents and/of\an’index should be given.

-relevant instructions which involve immediate action should be provided in a fou
ble to the operator.

Jvice for drafting and editing informationfor use
formation shall clearly relate to the speCific model of escalator or moving walk.

information for use is being prepafed, the communication process “see — think - use’
ed in order to achieve the maximum effect and should follow sequential operations. The
" and “why?” should be anticipated and the answers provided.

nation for use shall be as‘simple and as brief as possible, and should be expressed in
and units with a clearexplanation of unusual technical terms.

hents giving instruetions for use should be produced in durable form (i.e. they shoy
vive frequent-handling). It may be useful to mark them “keep for future refereng

information for use’is kept in electronic form (e.g. CD, DVD, tape) information on safety-relg

a)
b)
transl
c¢) When
be sup
opera
d) Consig
under
e) The u
identi
f) When
g) Safety
availa
7.4.3 Ad
a) Thein
b) When
follow
“how?
c¢) Inforn
terms
d) Docun
to suf
thatn
7.5 Mar
Atleast at

bed immediate action shall always be backed up with a hard copy that is readily availaQ

king

bns should
be located
sequential

5 will aid

ring quick

m readily

should be
questions

consistent

ld be able
e”. Where
ted issues
le.

serial

year o

TEe tarding; the

designation of series or type of the machinery;

number;

f construction (year in which the manufacturing process is completed)

shall be indicated, visible from the outside.
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Annex A
(normative)

Building interfaces

A.1 General

The requirements in the fn]]nv\n'ng r‘hqpfm"c are important for the cqufy of users and maintenanc

personal.

Ifitisnot

of them) due to the fact that e.g. they are not installing the escalator or moving walk, those’req

that are nd

A.2 Fre

A.2.1 Thle clear height above the steps of the escalator or pallets or beltofi\the moving walk ing
e end of the newel and the unrestricted area at all points shall(be not less than 2,30 nf

area to the
Figure5a

ossible for the manufacturers of the escalator or moving walk to fulfil these requiremen

t fulfilled shall be part of the instruction handbook as an obligation for the owner (see

C Space for users

nd Figure A.1).

A.2.2 To
Figure A.1
from the s
distance b
under no ¢
handrail (
injury is m

A.2.3 Fo
distance b

A24 W

In particu
not less th
handrail 1
(see hgin |

It is not ne
handrail a

prevent collision, a minimum free area around the escalator or moving walk is defi
. The clear height h, can be reduced outside of the handrail to the height h;,, which
teps of the escalator or the pallets or the belt ef\the moving walk shall be at least 2
etween the outer edge of the handrail and walls or other obstacles (see by in Figureg
ircumstances be less than 80 mm horizontally and 25 mm vertically below the lower ¢
bee by, in Figure 6). The area is permitted to be smaller, if by appropriate measures,
inimized.

I escalators and moving walks afranged adjacent to one another either parallel or crisg
ptween the handrails shall be not less than 160 mm (see by in Figure A.1).

nere building obstacles Cair'’cause injuries, appropriate preventive measures shall be tal

ar, at floor intersections and on criss-cross escalators or moving walks, a vertical d
an 0,30 m in height, not presenting any sharp cutting edges, shall be mounted rigidlyj]

figures 5 and</7).

cessary:to comply with these requirements when the distance bg between the outer ¢
hd any obstacle is equal to or greater than 400 mm (see Figure A.1).

['s (or some
uirements
7.4).

luding the
(see hy in

hed as per
measured
10 m. The
| A.1) shall
bdge of the
the risk of

-cross, the

Ken.

eflector of
above the

vel and extend at least 25 mm below the lower edge of the handrail, e.g. as an imperforajte triangle

dge of the

A.2.5 At the exit(s] of each individual escalator or moving walk a sufficient unrestricted area shall be
available to accommodate persons. The width of the unrestricted area shall at least correspond to the
distance between the outer edges of the handrails plus 80 mm on each side. The depth shall be at least
2,50 m measured from the end of the balustrade. It shall be permissible to reduce it to 2,00 m if the width of
the unrestricted area is increased to at least double the distance between the outer edges of the handrails
plus 80 mm on each side. These are the minimum permitted dimensions that shall be applied in all conditions
assuming that this unrestricted area is not affected by e.g. other passenger flows within the building.

NOTE

For guiding barriers and traffic columns, see A.5.

An overlapping of unrestricted areas is not permitted. A lateral shift of the unrestricted area is permitted.
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The floor of the unrestricted area shall be flat. A maximum inclination of 6° is permissible. Fixed stairs

inside the

unrestricted areas are not permitted.

Where the exit of the escalator or moving walk is blocked by structural measures (e.g. shutters, fire
protection gates, removable barriers) or in the case that there is no sufficient exit between succeeding
escalators/moving walks, an additional stop device for emergency situations shall be provided:

a)
b)
9
handr
Assemblie

such a manner as to eliminate any risk of harm caused by trapping (taking into account 5.5.2.4,A22.
A.2.6 Infthe case of successive escalators and moving walks without intermediate-¢xits, they
the same dapacity. A safety device according to 5.12.2.7.8 shall be provided.

A.2.7 Where it is possible for people to come into contact with the outer edge of a handrail a
and can b¢ drawn into a hazardous situation, such as toppling over a balustrade, appropriate pr
measures phall be taken (for an example, see Figure A.2).

Some examples are:

— prevention of entry into the space by the placement of permanent barriers;

— increasing the height of the building structure of the fi¥ed balustrade in the hazard area

100 mjm above the handrail level and positioned between 80 mm and 120 mm from the outer

handr]

A.2.8 THe surrounds of the escalator or moving’walk shall be illuminated, especially in the

the combs

Informatid
A.29 1ti
intensity @

of the gen
intersectid

A.3 Mag

A3.1 Ad

within reach from inside the escalator/moving walk.

ail to the middle of the actuator (e.g. push button or handle).

within a distance between 2,00 m and 3,00 m before the step/pallet/belt reaches the comb intersection line;

within a vertical range of 200 mm below and 400 mm above the handrails measured from the top of the

5 in the inside or outside of the balustrade are permitted when they are arranged and

nil.

n should be exchanged between'the manufacturer and the customer.

s permissible to arrange the lighting in the surrounding space and/or at the installation

pral lighting in the-aréa. The intensity of illumination shall be not less than 50 Ix at
n line measured-at. floor level.

chinery spaces outside the truss

afeaccess for persons to machinery spaces shall be provided.

formed in
2 and A.5).

shall have

a landing
eventative

by at least
bdge of the

vicinity of

itself. The

fillumination at the landings including the combs shall be related to the intensity of illumination

the comb

A.3.2 Machinery spaces shall be lockable and only accessible to authorized persons.

A.3.3 Machinery spaces shall be provided with permanently installed electric lighting on the following basis:

a)

a minimum of 200 Ix at floor level in working areas;

b) aminimum of 50 Ix at floor level in access routes leading to these working areas.

A.3.4 Emergency lighting shall be installed to allow the safe evacuation of all personnel working in any
machinery space.

NOTE

Emergency lighting is not intended for continuation of maintenance or other activities.
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A.3.5 The dimensions of machinery spaces shall be sufficient to permit easy and safe working on
equipment, especially the electrical equipment.

In particular there shall be provided at least a clear height of 2,00 m at working areas, and:

a) aclear horizontal area in front of the control panels and the cabinets. This area is defined as follows:

1) depth, measured from the external surface of the enclosures: at least 0,70 m;

2) width, the greater of the following values: 0,50 m or the full width of the cabinet or panel;

b)

points where this is necessary.

a clear horizontal area of at least 0,50 m x 0,60 m for maintenance and inspection of moving parts at

A.3.6 Thle clear height for movement shall not be less than 1,80 m.

The access

be reduced to 0,40 m where there are no moving parts.

This full hg
a) the fld
b) the flg

A3.7 In

A.4 Med

A4.1 Geg

If there is
escalators
prevented

a)
b)

for es

for es
itisre
for mdg

9

NOTE
can’t fit thr

A.4.2 B4

If barriers

ways to the clear spaces mentioned in A.3.6 shall have a width of at least 0,50 m/This

pight for movement is taken to the underside of the structural roof beams and measured
or of the access area;

or of the working area.

machinery spaces the clear height shall under no circumstances be less than 2,00 m.

aisures to prevent access of shopping trolleys and baggage carts

neral

a reasonable foreseeable risk that shopping trolleys and/or baggage carts can be t
or moving walks, adequate measures shall be taken to eliminate risks and acceg
if the following conditions are given:

alators: where shopping trolleysor baggage carts are available in the area around;

alators: where shopping trolleys or baggage carts are in an area not close to the escald
asonably foreseeable thatithey are taken onto the escalator;

ving walks: where shopping trolleys or baggage carts are not intended to be used on a ma

t’s in the responsibility of the owner to define the width of the trolleys, that it’s ensured that
bugh betwegendalustrade and barrier.

rriers

afe used, the following requirements shall be fulfilled:

value may

from both:

aken onto

s shall be

itor where

ving walk.

the trolleys

a)

unrestricted area.

b)
q

The design of the barrier shall not create another risk.

The barrier shall be installed at the entrance only. An installation at the exit is not permitted in the

The free entrance width between ends of the newels and barriers - and between barriers itself - shall be

atleast 500 mm and less than the width of the type of shopping trolley or baggage cart which will be used.

d)

The height of the barrier shall be between 900 mm and 1 100 mm.

of 3000 N applies.
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NOTE
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This force results from an impact of a chassis of a shopping trolley, according to EN 1929-1

cartloaded with 160 kg moving with a speed of 1,00 m/s.

[2], baggage

The barrier shall be fixed preferably at the building structures. It is also permitted to fix it at the
floor plate. In that case, when the defined forces apply, there shall be no permanent deformation and
increased/additional gaps.

A.5 Fixed guiding barriers and traffic columns

Where fixed guiding barriers and/or traffic columns (including e.g. control devices and stop devices for
emergency situations) are necessary in the unrestricted area, their design shall not create another risk. The
following requirements shall be met:

a)

b)

d)

In additiox

e)

f)

The g
to any

The m
provid
handr
vertic

The a

edge

newel

The n
provig
and a
centre

The a

edge

newel

The m
provig

outer

columjn and the vertical centre line of the balustrade newel (see placement D in Figure A.3).

The a

edge

newel

The g

appliedco the top of the device.

hiding barriers or traffic columns shall have a minimum horizontal distance (radius)

inimum horizontal distance (radius) to any point of the handrail may be reduced tq
ed that the guiding barriers or traffic columns are positioned outsidg, of the centre 1

h] centre line of the balustrade newel (see placement B in Figure A3);

Iditional barrier shall have a lateral distance between 80 mnito 120 mm of the han
dnd shall close at least the area between the actual lowesf\point of the handrail entf
and the balustrade decking profile and shall have filled inlets with gaps < 25 mm (see F

inimum horizontal distance (radius) to any point of‘the handrail may be reduced t
ed that the guiding barrier or traffic column is positioned outside of the outer edge of th
W additional barrier is installed between the guiding barrier or traffic column and t
line of the balustrade newel (see placement Cin Figure A.3).

Iditional barrier shall have a lateral distance between 80 mm to 120 mm of the han
and shall close at least the area betwéen the actual lowest point of the handrail entf
and the balustrade decking profile anid shall have filled inlets with gaps < 25 mm (see F

inimum horizontal distance (radius) to any point of the handrail may be reduced t
ed that the guiding barrier. ox traffic column is of a round shape and is positioned out]
edge of the handrail and an additional barrier is installed between the guiding barrie

iditional barrier shall have a lateral distance between 80 mm to 120 mm of the han
adnd shall close_dt’least the area between the actual lowest point of the handrail enti
and the balustrade decking profile and shall have filled inlets with gaps < 25 mm (see f

, the following specific requirements apply:

Fiding barriers and traffic columns and their fixation shall withstand a horizontal force

f 500 mm

point of the handrail and shall be positioned outside of the centre line of theyHandrail (see
placerhent A in Figure A.3).

300 mm,
nes of the

hils and an additional barrier is installed between the guiding barriers or traffic columins and the

lrail outer
y into the

igure A.3).

180 mm,
e handrail
he vertical

lrail outer
y into the

igure A.3).

100 mm,
side of the
I or traffic

rail outer
y into the

igure A.3)

of 1 kN/m

The guiding barriers and traffic columns shall be fixed preferably at the building structures. It is
also permitted to fix it at the floor plate. In that case, when the defined forces apply, there shall be no
permanent deformation and increased/additional gaps.

The h
The h

eight of traffic columns shall be at least the height of the handrail level.

eight of guiding barriers shall be at least the height of the balustrade decking.

If guiding barriers and traffic columns are placed inside the unrestricted area, the size of the unrestricted
area shall remain the same and in this case be extended in the length.

Guiding barriers and traffic columns are not considered as structural measures that block the exit.
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For guiding barriers and traffic columns in the immediate environment of the unrestricted area these
requirements also apply. For other devices/installations outside the unrestricted area in the immediate
environment requirements a), b), c) and d) apply.

A.6 Electric power supply

Agreements shall be made between the owner and the manufacturer about electric supply and electric
protection requirements (e.g. electric shock, short circuit; overload).

The installation shall comply with
a) EN 60204-1:2006, or

b) with the requirements of the national rules of the country where it is installed.
|
. b1()
| by by
| = <
<
Key
1  obstac]e (e.g. column)

Principal dimensions Clause Principal dimensions Clause
by 2400 mm A2.4 h, 22300 mm A2.1
byp 280 mm A2.2 h{,22100 mm A2.2
by 2 160.mm A.2.3

NOTE ['his figurehas not been drawn to scale. It only serves to illustrate the requirements.
Figure A.1 — Clearances between building structure and escalator/moving walk
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Dimensions in millimetres

120 120
gl . . 80 = 80
Al Al
eq
JR— -
S Q
<120 <120
8 A
r/_ TN

NOTE [his figure has not been drawn to scale. It only serves to illustrate the requirements.

Figure A.2 — Example of barriers at landings
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Dimensions in millimetres

2 500
R = 500

R = 300

R = 180

R = 100

N ‘|_ <
| o
: [
| N
- Re)
! g

| | n____{ L N2 |
T miB[ A

1  distang¢e between the outer edge of the handrails plus 80 mm on each side
A positign: outside of the handrail centre lines;
additignal barrier: not needed
B  positign: outside of the handrail centre lines;
additiqnal barrier: between the column/guiding barrier@and the vertical centre line of the handrail
C  positign: outside of the outer edge of the handrail;
additiqnal barrier: between the column/guidingbatrier and the vertical centre line of the handrail
D  round polumn/guiding barrier, position: outside of the outer edge of the handrail;
additiqnal barrier: between the column/guiding barrier and the vertical centre line of the handrail
R horizoptal distance (radius) betweentany point of the handrail and the traffic column/guiding barrier

Figure A.3 — Possible placeménts of fixed guiding barriers and traffic columns in unrestri¢ted areas
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Electronic components - Failure exclusion

Annex B

(normative)

sagesa number of faults of the electric pqnipmpnf of the escalator and mnving walk

B.2 Failure exclusions - conditions

Table B.1 s

a)

b)

d)

A design guide line for safety circuits is given in Annex E.

a list pf the major and most usual components used in present eléctronic technology; the cd

hows:

have heen grouped by “families”:

1y
2)
3)
4)

passive components
semiconductors
miscellaneous

assembled printed circuits

a numpber of identified failures:

1
2)
3)
4)
5)

interruption

short-circuit

change value td higher value
change valu@to lower value

change-of function

the pdssibility-and conditions of failure exclusion:

The first¢ondition for failure exclusion is that components shall always be used within their

failure analysis, some faults can be excluded under certain conditions.

k describes these conditions and gives the requirements for fulfilling them.

I
I11;

Iv;

mponents

bwn worst

case |ITITS, €Ven I the Worst case conditions specified by the standards, 1 the fietd of te

humidity, voltage and vibrations.

some remarks.

In the table:

the “NO” in the cell means: failure not excluded, i.e. shall be considered;

the unmarked cell means: the identified fault type is not relevant.
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Table B.1 — Exclusions of failures

Component

Possible failure exclusion
1o |m|w | v

Conditions for the exclusion of faults

Remarks

1 Passive components

1.1 Resistor fixed No 1 No 1 (1) Only for film resistors with varnished or sealed
resistance film and axial connection according
to applicable IEC standards, and for wire wound
resistors if they are made by a single layer winding
protected by enamel or sealed.

1.2 Resistor variable No No No No

1.3 Resistor.non linear No No No No

1.3.1 NTC No No No No

1.3.2 PTC 20 EO EO EO

1.3.3 VDR o e e Te

1.3.4 IDR

1.4 Capacifor No No - No

1.5 Inductifve components No No No

— coil

— choke

2 Semiconductors

2.1 Diode, LED No No No |Change of finction refers to change in reyerse
currentyalue.

2.2 Zener Ipiode No No No No |Change to lower value refers to change i} Zener
yoltage.

Change of function refers to change in reyerse
current value.

2.3 Thyristor, Triac, GTO No No No |Change of function refers to self-triggerihg or
latching of components.

2.4 Optocoppler No (2) No |'I' means open circuit in one of the two bpsic
components (LED and photo transistor);['II' means
short circuit between them.

(2) Can be excluded under condition thatthe opto-
coupler is according to EN 60747-5-5:20[11, and the
isolation voltage is at least according to table below
(taken from EN 60664-1:2007, Table F.1)
Voltage phase-to-earth | Preferred series of
derived from rated impulse withgtand
system voltage up to  |voltages in volts for
and including V. and |installation (cptegory
d.c. I11)
50 800
100 1500
1|:ﬂ 2 c0
300 4000
600 6 000
1000 8000
2.5 Hybrid circuits No No No No No
2.6 Integrated circuits No No No No No |Change in function to oscillation; 'and’ gates be-

coming 'or’' gates, etc.
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Table B.1 (continued)

Component

Possible failure exclusion
1| o |m | w | v

Conditions for the exclusion of faults
Remarks

3 Miscellaneous

3.1 Connectors
Terminals
Plugs

No (3)

(3) EN 60664-1:2007 applies with the conditions of
pollution degree of 3;

— material group IIl and

— presence of an inhomogeneous field.

If the protection of the connector is better than IP
4X (in accordance with EN 60529), the creepage

distances can be reduced to the clearance values
AN SAY . | 1

H L o
SIVCIT Oy LIV OU00 T 1

3.2 Neon bpulb

No No

3.3 Transf¢rmer

No | (4 | (5 | (3

(4) Short-circuits include short-citficuits df primary
or secondary windings, or between primjary and

secondary coils.
(5) Change in value refers.te’change of ratio by par-
tial short-circuit in a winding.
(4) and (5) Can be excluded under conditjion that

isolation resistance-and voltage are in lirje with
EN 61558-1:2005, 18.2 and 18.3.

3.4 Fuse

(6)

'II" means_short circuit of the blown fuse

(6) Canvbewexcluded if the fuse is correctly rated,
and censtructed according to EN 60269-1:2007.

3.5 Relay

No (7)
(8)

(7)Short-circuits between contacts, and|between
¢ontacts and coil can be excluded if the relay fulfils
the requirements of 5.11.2.2.3 (5.12.1.2.2).
(8) Welding of contacts cannot be excludpd. Howev-
er, if the relay is constructed to have medhanically
forced interlocked contacts, and made adcording to
EN 60947-5-1:2004, the assumptions of[5.11.2.1.3

apply.

3.6 Printed circuit board
(PCB)

No 9)

The general specifications of the PCB ard in accord-
ance with EN 62326-1:2002. The base mpterial
shall be according to the specifications of the

EN 61249 series.

(9) EN 60664-1:2007 applies with the conditions
of:

— pollution degree of 3;
— material group III;

— and presence of an inhomogeneous field.

If the protection of the PCB is better than IP 4X (in
accordance with EN 60529), the creepagg distances
can be reduced to the clearance values gjven by

EN 60664-1.

4 Assemblyof
components on
printed circuit

No—(10)

tt0—ShortTircuitTamr beexciuded umder cir-
cumstances where the component itself can be
excluded and is mounted in a way that the creeping

board distances and clearances are not reduced below the
minimum acceptable values as listed in 3.1 and 3.6
of this table, not by the mounting technique, nor by
the PCB itself.

Key [II change value to higher value

[ Interruption IV change value to lower value

11 short-circuit V  change of function

a This standard is currently impacted by the amendment EN 60269-1:2007/A1:2009 and EN 60269-1:2007/A2:2014.
b This standard is currently impacted by the amendment EN 60947-5-1:2004/A1:2009.
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Annex C
(normative)

Drafting and assessing failsafe circuits

Fault 1

N

yes

Dangerous?

Change

yes

of state
Stop?

+ Fault 2

yes

Dangerous?

Change

yes

of state
Stop?

+ Fault 3

yes

Dangerous?

Change

yes

of state
Stop?

+ Fault 4

no

Built-up

ves

Not acceptable

according 5.12.2.6.2.4
a)orb)

Acceptable

Figure C.1 — Flow chart for drafting and assessing failsafe circuits
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