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Foreword

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

This document was prepared simultaneously by ISO/TC 72 and CEN/TC 214, and adopted under the
Vienna Agreement in order to obtain identical standards on technical safety requirements for the
design and construction of wetlaid-nonwoven machinery.

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:

Othefrs can be affected by the level of machinery safety achieved with theimeans of the docy
above-mentioned stakeholder groups:

The

process of this document.

The

are cpvered are indicated in the Scope of this document. When requirements of this type-C 3
diffefent from those which are stated in type-A or type-B standards, the requirements of
stanglard take precedence over-the requirements of the other standards for machines th3
designed and built accordingt¢the requirements of this type-C standard.

For

assegsment according:to 1SO 12100 and provides means for reducing the risk from signific
Thesle risk reduction measures that need to be identified by the designer/manufact
machinery by riskiassessment are outside the scope of this document.

This|documeént’contains a summary of general safety requirements and/or protective/ris
meagures for frequently occurring hazards of wetlaid-nonwoven machinery (see Clause 5)
whelllever referred to in this document.

I:achine manufacturers (small, medium and large enterprises);
achine designers;
gystems integrators;

lhealth and safety bodies (regulators, accident prevention organisations; market survei

achine users/employers (small, medium and large enterprises);
I:achine users/employees (e.g. trade unions, organizatiens for people with special nee
gervice providers, e.g. for maintenance (small, medium and large enterprises);
¢onsumers (in case of machinery intended for use by consumers).

hbove-mentioned stakeholder groups have'been given the possibility to participate at

machinery concerned and the extent’to which hazards, hazardous situations or hazafy

machines or machine-equipment not dealt with in this document, the designer perf

lance, etc.).

ment by the

the drafting

dous events
tandard are
this type-C
t have been

orms a risk
hnt hazards.
urer of the

k reduction
which apply

Specific hazards and corresponding specific safety requirements and/or protective/risk reduction
measures for certain machine elements (e.g. winders) and their combination of wetlaid-nonwoven
machines are also described (see Clause 6).

© IS0 2022 - All rights reserved
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Safety requirements for wetlaid-nonwoven machinery

1 Scope

This document specifies safety requirements and means of verification for wetlaid-nonwoven
machinery.

This
secti
and (

It de
nony

This
apply
This

This
the d

2

The
cons
undg

ISO 1
comy

ISO 4
comy

ISO 9
ISO 9
ISO 1

ISO 1
— A

document applies to wetlaid-nonwoven machines, including approach tlow system, he
pn and jet head, hydroentangling unit, dryer, finishing, quality control system (QCS)) w
ontrol system. Annex C illustrates general wetlaid-nonwoven machinery and their cor

als with all significant hazards, hazardous situations and hazard events\relevant
Foven machines, when used as intended and under the conditions foreseeablé by the m

document does not deal with pressure hazards in steam-heated drying cylinders a
 to equipment under pressure.

document does not apply to machines which are intended for use in explosive atmosp}

document does not apply to wetlaid-nonwoven machinés which have been manufact
ate of publication of this document.

Normative references

following documents are referred to in the“text in such a way that some or all of t
Fitutes requirements of this documentFor dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

1413:2010, Hydraulic fluid power = General rules and safety requirements for syster
onents

1414:2010, Pneumatic fluid \power — General rules and safety requirements for systel
onents

902-1:2001, Textilé-machinery — Noise test code — Part 1: Common requirements
902-3:2001, Textile machinery — Noise test code — Part 3: Nonwoven machinery
0218-1:2014, Robots and robotic devices — Safety requirements for industrial robots — P|

1111%3:2005/Amd.2:2016, Textile machinery — Safety requirements — Part 3: Nonwove
nendment 2

adbox, wire
nder, drives
nponents.

to wetlaid-
hnufacturer.

ind does not

lE€res.

ured before

heir content
applies. For
hts) applies.

ns and their

ns and their

art 1: Robots

n machinery

ISO 11111-7:2005, Textile machinery — Safety requirements — Part 7: Dyeing and finishing machinery

IS0 11161:2007, Safety of machinery — Integrated manufacturing systems — Basic requirements

ISO/TR 11688-1:1995, Acoustics — Recommended practice for the design of low-noise machinery and
equipment — Part 1: Planning

[SO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction

ISO 13732-1:2006, Ergonomics of the thermal environment — Methods for the assessment of human
responses to contact with surfaces — Part 1: Hot surfaces

ISO 13849-1:2015, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design
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ISO 13849-2:2012, Safety of machinery — Safety-related parts of control systems — Part 2: Validation

[SO 13850:2

015, Safety of machinery — Emergency stop function — Principles for design

ISO 13851:2019, Safety of machinery — Two-hand control devices — Principles for design and selection

ISO 13855:2010, Safety of machinery — Positioning of safeguards with respect to the approach speeds of
parts of the human body

ISO 13856-1:2013, Safety of machinery — Pressure-sensitive protective devices — Part 1: General principles
for design and testing of pressure-sensitive mats and pressure-sensitive floors

ISO 13856-P:2Z013, Safety of machinery — Pressure-sensitive protective devices — Part 2: Geperal
principles for design and testing of pressure-sensitive edges and pressure-sensitive bars

ISO 13856-B:2013, Safety of machinery — Pressure-sensitive protective devices — Part |3: Geperal
principles fol design and testing of pressure-sensitive bumpers, plates, wires and similar devices

ISO 13857:2019, Safety of machinery — Safety distances to prevent hazard zones being“reached by ypper
and lower limbs

[SO 14118:2

ISO 14119:2
design and s

ISO 14120:2
fixed and md

ISO 14122-3
stepladders

[SO 14122-4
ISO 14123-1

017, Safety of machinery — Prevention of unexpected start-up

013, Safety of machinery — Interlocking devices associated‘with guards — Principlé
plection

015, Safety of machinery — Guards — General requiréments for the design and construct
vable guards

:2016, Safety of machinery — Permanent means of access to machinery — Part 3: §
ind guard-rails

:2016, Safety of machinery — Permanentmeans of access to machinery — Part 4: Fixed la

2015, Safety of machinery — Rediction of risks to health resulting from hazardous subst

emitted by machinery — Part 1: Principles and-specifications for machinery manufacturers

[SO 19353:2
[EC 60204-1

IEC 60204-]
HV equipme

IEC 60447:3
Actuating pH

IEC 60825-]

019, Safety of machinery —=Fire prevention and fire protection
:2016, Safety of machjnery — Electrical equipment of machines — Part 1: General requiren

1:2018, Safety ofmachinery — Electrical equipment of machines — Part 11: Requiremen
1t for voltages above 1 000 V a.c. or 1 500V d.c. and not exceeding 36 kV

004, Basic\and safety principles for man-machine interface, marking and identificatiq
inciples

:2014; Safety of laser products — Part 1: Equipment classification and requirements

s for

on of

tairs,

Hders

nces

nents

ts for

n

[EC 61000-6-2:2016, Electromagnetic compatibility (EMC] — Part 6-Z: Generic standards — Immunity
standard for industrial environments

IEC 61310-1:2007, Safety of machinery — Indication, marking and actuation — Part 1: Requirements for
visual, acoustic and tactile signals

IEC 61496-1:2020, Safety of machinery — Electro-sensitive protective equipment — Part 1: General
requirements and tests

IEC 61496-2:2020, Safety of machinery — Electro-sensitive protective equipment — Part 2: Particular
requirements for equipment using active opto-electronic protective devices (AOPDs)

[EC 61496-3:2018, Safety of machinery — Electro-sensitive protective equipment — Part 3: Particular
requirements for Active Opto-electronic Protective Devices responsive to Diffuse Reflection (AOPDDR)
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IEC 61800-1:2021, Adjustable speed electrical power drive systems — Part 1: General requirements —
Rating specifications for low voltage adjustable speed DC power drive systems

IEC 61800-2:2021, Adjustable speed electrical power drive systems — Part 2: General requirements —
Rating specifications for low voltage adjustable speed AC power drive systems

IEC 61800-3:2017, Adjustable speed electrical power drive systems — Part 3: EMC requirements and
specific test methods

IEC 61800-5-1:2016, Adjustable speed electrical power drive systems — Part 5-1: Safety requirements —
Electrical, thermal and energy

yirements —

ectronic and

human body
hinology and

Interactions
equirements
nbustion and
displays and
bl actuators

displays and
displays and

and control

Terms and

ual handling

IEC §1800-5-2:2016, Adjustable speed electrical power drive systems — Part 5-2: Safety reqt
Functional

IEC $2061:2021, Safety of machinery — Functional safety of safety-related electrical, el
programmable electronic control systems

EN 3#9:1993+A1:2008, Safety of machinery — Minimum gaps to avoid crushinglef parts of the
EN 6[14-1:2006+A1:2009, Safety of machinery — Ergonomic design principles — Part 1: Tern
general principles

EN 614-2:2000+A1:2008, Safety of machinery — Ergonomic design principles — Part 2:
between the design of machinery and work tasks

EN 706-1:1997+A1:2009, Industrial thermoprocessing equipment — Part 1: Common safety 1
for industrial thermoprocessing equipment

EN 7#6-2:2010, Industrial thermoprocessing equipment — Part 2: Safety requirements for con
fuel handling systems

EN 894-1:1997+A1.2008, Safety of machinery — Ergonomics requirements for the design of
contiol actuators — Part 1: General pringiples for human interactions with displays and contr:
EN 894-2:1997+A1:2008, Safety of machinery — Ergonomics requirements for the design of’
contiol actuators — Part 2: Displays

EN 8094-3:2000+A1:2008, Safety of machinery — Ergonomics requirements for the design of
control actuators — Part 3: Control actuators

EN 894-4:2010, Safety of machinery — Ergonomics requirements for the design of displays
actuTtors — PartA~Location and arrangement of displays and control actuators

EN 1005-1:2001%A1:2008, Safety of machinery — Human physical performance — Part 1:
definjtions

EN 1D05:2: 2003+A1 2008, Safety of machinery — Human physical performance — Part 2: Mar
Ofmb Ll’llllCl_y uuu LUIIl[JUllCHL [JUI LD Uj[lllublllllcl_)/

EN 1005-3:2002+A1:2008, Safety of machinery — Human physical performance — Part 3: Recommended

force

limits for machinery operation

EN 1005-4:2005+A1:2008, Safety of machinery — Human physical performance — Part 4: Evaluation of
working postures and movements in relation to machinery

EN1

837:2020, Safety of machinery — Integral lighting of machines

EN 12198-1:2000+A1:2008, Safety of machinery — Assessment and reduction of risks arising from
radiation emitted by machinery — Part 1: General principles

EN 12198-3:2002+A1:2008, Safety of machinery — Assessment and reduction of risks arising from
radiation emitted by machinery — Part 3: Reduction of radiation by attenuation or screening
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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:

31
approach f]
assembly gr

headbox (3.2

3.2
headbox
unit that keq

Note 1 to ent

3.3
former
unit where {

3.4

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

IEC Electropedia: available at https://www.electropedia.org/

ow system
oup consisting of pumps, vats and pipelines, constantly feeding the fibre suspension‘t

)

eps the fibres dispersed and delivers the stock uniformly onto the wire

y: There are many types of headboxes, including an open flow box or hydraulic flow boxes.

he fibre suspension is dewatered and in which the web_is{formed

hydroentangling unit

unit where {

3.5
through-ail
unit where 1

3.6
finishing
unit for app
3.7

quality con
QCSs

set of measy
moisture co

3.8
winder
reel-up sect

3.9
jet head

he material is bonded with high-pressure water jets

" dryer
he material is dried with hot air

ying binders, pigments, celours or fillers onto web

krol system

ntent and other characteristics of the web

on.where the web is wound onto a reel spool

ring devices consisting of an ionizing and/or non-ionizing radiation source to gauge w|

o the

eight

unit that creates high-pressure water jets

3.10

performance level

PL

discrete level used to specify the ability of safety-related parts of control systems to perform a safety
function under foreseeable conditions

Note 1 to entr

[SOURCE: IS

y: See I1SO 13849-1:2015, 4.5.1.
0 13849-1:2015, 3.1.23]
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safety integrity level

SIL

discrete level (one out of a possible four), corresponding to a range of safety integrity values, where
safety integrity level 4 has the highest level of safety integrity and safety integrity level 1 has the lowest

[SOU
3.12

RCE: IEC 61508-4:2010, 3.5.8]

sensitive protective equipment

SPE

equiphter

contl

Note
limit
(pres
[SOU

3.13
actiy
AOP
devig
dete
in th

Note

[soy

4 1

Tabld
with
and v

‘ol system to reduce risk to the persons detected
1 to entry: The signal can be generated when a person or part of a person goes beyond a pi

— for example, enters a hazard zone — (tripping) or when a person is detected in a predete
ence sensing), or in both cases.

RCE: ISO 12100:2010, 3.28.5]

e opto-electronic protective device
D

signal to the

edetermined
rmined zone

e whose sensing function is performed by optoelectronic emitting and receivipg elements

‘ting the interruption of optical radiation, generated within the device, by an opaque ol
e specified detection zone

1 to entry: IEC 61496 gives detailed provisions.

RCE: ISO 12100:2010, 3.28.6]

List of significant hazards

1 contains all significant hazards) hazardous situations and hazard events, as far as t}
in this document, which are identified by risk assessment as significant for this type o
vhich require action to eliminate or reduce the risk.

ject present

1ey are dealt
f machinery
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Table 1 — List of significant hazards

Hazard

No.

Origin (source)

Potential consequences

Relevant subclause in this
document

Mechanical hazards

1 Inadequate design of workplaces, Slipping, tripping and falling 5.5;5.5.9; 5.16; 5.19; 5.37
means of access, walkways,
passageways
2 Obstacles in the area of workplaces, |Impact hazards for the head 5.5.9;5.13;5.18; 6.6
means of access, walkways,
passageways
3 In-runjning nips on rotating rolls, Drawing-in or trapping, 5.7; ﬁ 5.10; 5 9; 5,29
reels, cylinders; amputation, death 5.30.1; 5.30.2; 5 3ﬁ ¢5137;
Wrapping points of fabrics, wires, ﬂ 2
ropes|power transmissions elements
4 Linear and swivelling movements of |Crushing injuries 5.8; 5.16,517; 5.19; 5.2[L;
machinery parts Shearing injuries 5.31; 5.33;5.37; 6.1; 6.2 6.5
5 Knivep, edges of wires, sharp edges of | Cutting injuries 54;.5433;5.37
machinery frame
6 Moverhent of crane, reels Impact, crushing injuries 5.7; 5.16; 5.18; 5.30.1
7 Rotating bolts on rolls and cylinders |Impact injuries, 5.30.1
winding
8 Hydrdulic and pneumatic equipment |Injuries by ejection of highspressure |5.14; 5.15; 5.19; 5.33
fluids
9 Ejectipn and falling of machinery Crushing, impact of.\persons 5.10; 5.31; 5.37; 6.1
parts
Electrical hazards
10 Electrjical equipment Electric shock 5.10; 5.12; 5.13; 5.22
11 Electrfical equipment Outside‘éffects on electrical 5.10; 5.13
equipment
Thermal hagards
12 Hot syrfaces of machinery parts Burning and scalds by contact of .21;5.28
persons
Noise hazands
13 |Machine and machine compenents Hearing loss and physiological 5.20; 6.3
disorders (as occupational diseases)
and interference with oral com-
munication and acoustic warning
signals (as source of accidents)
Radiation hpzards
14 Measyrihg unit with radioactive lonising radiation, cancer causing [5.27; 6.5
source
15 Infrared dryer Irritating or burning to the skin by |[5.21
infrared radiation
16 Laser Burning, radiation 5.26; 5.27
Hazards generated by material and substances
17  |Chemical substances Loss of health, injuries of the skin ~ |5.25
or eyes
18 |Nonwoven, dryer, hydraulic oil Fire 5.13;5.21; 5.22; 5.28

Hazards generated by neglecting ergonomic principles

19 Neglect of ergonomic principles, inad- | Discomfort, fatigue, stress, 5.5.6; 5.13; 5.19; 5.24; 5.28;
equate lighting of the workplace overload, blinding, falling 5.37
6 © IS0 2022 - All rights reserved
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Table 1 (continued)

Hazard Relevant subclause in this

No.
Origin (source) | Potential consequences document

Hazards caused by failure of energy supply, control system and other functional disorders

20 Unexpected start-up Crushing, shearing, impact, 5.7,5.9;5.11;5.13; 5.14;
drawing-in or trapping 5.15;5.35

21 Malfunction in the control system Crushing, shearing, impact, 5.8;5.9;5.10; 5.12; 5.13;
drawing-in or trapping, overturn, |5.16; 5.19; 5.29; 5.30.1; 5.33;
falling or ejection of objects 5.36.1;6.1; 6.5

Compimationmof tazards

22 Work in confined spaces Asphyxiate, inhalation of chemical |5.32; 5.35
substances, crushing, shearing,
impact, electric shock, stress

5 General safety requirements and/or protective/risk reduction measyres

5.1 | General

This|subclause contains safety requirements and/or protective/fisk reduction measures|to be taken
in relation to significant hazards related to wetlaid-nonweyen machinery. Machinery ghall comply
with|the general and specific safety requirements and/or-protective/risk reduction meagures of this
document.

Where the means of reducing the risk is by the arrangement of the installed machine or a|safe system
of working the machine, the manufacturer shall give a detailed description of this in the |nstructions
handbook.

Machjinery shall comply with the safety requirements and/or protective/risk reduction measures of
this ¢lause. In addition, the machine shall be designed according to the principles of ISO 12100:2010 for
relevant but not significant hazards which are not dealt with by this document.

5.2 | Safety requirements for the different “phases of life” of wetlaid-nonwoven
machines

The safety requirements-given in Clauses 5 and 6 apply to the use and maintenance of the machine/
machine sections. Fot“ether phases in the life of a machine, see Clause 8.

5.3 | Safety réquirements for design/risk minimization

A des$ign concept for the machine and/or its mechanisms which does not inherently create|a hazard by
wetlaid“honwoven machines shall, as far as possible, be adopted.

The technical guidelines on inherently sate design in accordance with 15O 12100:2010, 6.2, shall apply.

For risk minimization on wetlaid-nonwoven machines, the “strategy for risk assessment and risk
reduction” cited in ISO 12100:2010, Clause 4, shall apply.

The target of risk reduction can be achieved by an elimination of hazards or by separate or simultaneous
reduction of each of the two elements determining the risk involved:

— probability of occurrence of harm;
— the severity of that harm.
The “three-step procedure” described in ISO 12100:2010, 6.1, shall always be observed:

— Step 1: Inherently safe design measures;
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— Step 2: Safeguarding and/or complementary protective measures;
— Step 3: Information for use.

Guards and safety devices used to reduce risks from wetlaid-nonwoven machines shall conform to the
requirements of the standards given in Tables 2 and 3.

Table 2 — Safety requirements and/or protective/risk reduction measures for guards

Application Reference
Guard selection, unless specified in Clause 6 1SO 14120:2015, Clause 6
Guard desigﬂl and construction 1SO 14120:2015, Clause 5
Guard fasterling ISO 14120:2015
Guard arrangement, unless specified in Clause 6 IS0 13857:2019, Tables 1, 4,7\dnd B|1
Guard interlpcking, unless specified in Clause 6 [SO 14119:2013, Clauses'5) 6 and 7
Fence guards See Clauses 6 and A2
Table 3 — Safety requirements and/or protective/risk reduction measures for safety devices
Application Reference
Guard selectfion, unless specified in Clause 6 1SO 12100:2010, 6.3.2
Technical chpracteristics of safety devices IEC 61496-1:2020
Positioning of safety devices, unless specified in Clause 6 ISO 13855:2010
Interlocking|(with and without guard locking): [SO 14119:2013, Clauses 5, 6 and 7
— selectiop [EC 61496-1:2020
— design
Electro-sensjitive protective equipmenta: [EC 61496-1:2020
— arrangegment ISO 13855:2010
AOPDs2: IEC 61496-2:2020
— arrangegment 1SO 13855:2010
— safety djistance (upper and lower limbs) 150 13857:2019
AOPDs respdnsive to diffuse reflection (AOPDDR):2 IEC 61496-3:2018
— arrangegment 1SO 13855:2010
— safety djistance (uppefjand lower limbs) IS0 13857:2019
Pressure-selllsitive mats dnd floors ISO 13856-1:2013
Pressure-serllsitive &dges and bars ISO 13856-2:2013
Pressure-selllsitive bumpers, plates, wires ISO 13856-3:2013
Two-hand cdntrdls: IEC 60204-1:2016 92 3.8
— selection® 1SO 13851:2019
— arrangement 1SO 13855:2010
Hold-to-run control devices (touch control, biased-off switch) IEC 60204-1:2016, 9.2.3.7

a2 The type selected in accordance with IEC 61496-1:2020 shall be consistent with the required PL or SIL of the safety-
related part of the control system, as defined in ISO 13849-1:2015, 4.2.2 (or IEC 62061:2021, 5.2.4).

b The type selected in accordance with ISO 13851:2019 shall be consistent with the required PL or SIL of the safety-
related part of the control system, as defined in ISO 13849-1:2015, 4.2.2 (or [EC 62061:2021, 5.2.4).
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5.4 Safety requirements for fitting of parts

Measures shall be provided to prevent a part from being fitted incorrectly (e.g. using shape or
configuration to physically prevent incorrect installation). When this is technically not possible, the
parts shall be clearly marked.

5.5 Workplaces, means of access, walkways, passageways/access to elevated operating
positions and servicing points

5.5.1 For operating, make-ready, troubleshooting as well as maintenance operations, work platforms
inclugt i i i — - Fforms shall
have|adequate slip resistance and stability, protection against persons falling off as well las protection
against mechanical and chemical effects including hazards from corrosion in the wet.§éction. Platforms
shalllbe designed for a surface load of at least 5 000 N/m?2.

5.5.2 Accesstostationary work platforms shall be selected and designed according to the qpecification
given in Table 4. The normal type of access to be provided is type 1. Type,1'access has pifch angles of
between 30° and 45°.

Table 4 — Specifications for access to stationary'work platforms

Accéss

Type 1 (normal case) Type 2 (exception) Type 3 (exception)
Designation Stairs Machine ladder Stepladder
Pitch angle 30° to 45° >45° < 70° 70° to 90°
Widtgha 20,60 m 0,50 mto 0,80 m 0,60 m
Height <4,00m <4,00 m <6,00m
Height of railingsP 090mto 1,10 m 0,90 m —
Typq of treads Steps Steps Steps, flat tredds
Addifional requirements |[SO 14122-3;20616 [SO 14122-3:2016 [SO 14122-4:2016
according to:

a2  The width is measured between handrails.

b The height is measured on-thefront edge of the step.

Where type 1 access-cannot be used for production reasons, type 2 access shall be usgd or, where
type|2 is also not possible for technical reasons, type 3 access can be selected. Technical reasons can,
for ekample, existwhere:

a) access stairs would unduly restrict the passage;

b) 4 cohnection is required between two adjacent workplaces of different heights;

C) stalrs would impede access to the machine for trouble shooting.

For safe threading on any kind of access facility, steps are required to have a uniform height and depth,
including the first and the last step.

The maximum height of type 1 and type 2 access stairs shall be 4,00 m. Higher stairs shall be provided
with an intermediate platform.

5.5.3 Type 2 access stairs described in 5.5.2 can have a pitch angle in the range of 45° to 70°. Pitch
angles in excess of 60° should be avoided. Type 2 stairs with a height of more than 1,00 m shall be
provided with two handrails for fall-off protection. The height of the handrail shall be 0,90 m above the
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front edge of the tread. Intermediate rails are to be provided where the clearance below the handrail is
more than 0,50 m (see Figure 1).

45°<a<7@Q°

0,50-0,80m

Figure 1 — Access-stairs type 2

5.5.4 Platform surfaces shall be slip-resistant.and avoid tripping hazards.

5.5.5 Covgrs on floor openings shall-be capable of supporting possible traffic loads and shall b¢ laid
flush with the floor surface. It shall'mot'be possible to unintentionally change the position of the qover.
Also, buckling or bending of the cover shall not cause projecting edges.

5.5.6 Statjonary platforms$-shall have a width of at least 0,60 m. Where there is danger of falling into
the maching from maching\floors, platforms or access stairs, the machine frame can act as a safeguard
against fallipg if:

— it meetq the réquirements specified for railings;

— the distpnee between platform and machine frame is at least 0,12 m.

Machine protrusions are not allowed to reduce the area available for walking to less than 0,40 m. Any
machine parts causing obstructions shall be provided with paddings where possible, and with warnings
wherever practicable.

5.5.7 Workplaces with a falling height of more than 1,00 m shall be equipped with railings of a
minimum height of 1,10 m on the open side(s).

In deviation, the height of safeguarding facilities against falling off can be less than 1,10 m where space
available is restricted for operational reasons. In such cases, additional measures for fall-off protection
shall be taken such as the provision of cranked rails.

Railings shall be provided with a toe board designed in such a way as to prevent any person from
slipping underneath the handrail. This can be achieved by fitting an intermediate rail with a maximum
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distance of 0,50 m between handrail and intermediate rail or between intermediate rail and toe board.
The maximum distance between the outer railing elements and the adjacent fall-off protection elements
such as individual railing elements, walls, frames, handrails on stairs shall not exceed 0,12 m.

On working platforms with a falling height in the range of 0,60 m to 1,00 m, handrails shall be provided
wherever possible without impeding production or operational procedures.

5.5.8 Railings interrupted due to access to the work platform, and walkways having a falling height of
more than 2,00 m, shall be safeguarded against persons falling off. Danger of falling exists where access
is via access stairs type 2 or type 3 according to 5.5.2. The risk of falling is considerably reduced where
an intermediate platform is provided between access stairs and platform or walkway, or where access
is frgm the narrow end of a walkway. Safeguarding interrupted railings can be effected, ferjexample, by
automatically closing doors which open only in the direction of the work platforms or-wallway. Chains
are o suitable means of safeguarding against persons falling off.

5.5.9 Stationary working platforms and their access stairs, walkways and ygassageways|shall have a

clear
risk

5.5.1
be h

ance height of 2,00 m minimum. Where this height cannot be used for Constructional
pf injury shall be reduced by paddings and danger warning.

0 Removable guards with interlocks shall be used if the frequency of access can be
gh, e.g. more often than once a month. Interlocking and gtiard locking devices shall

reasons, the

expected to
conform to

ISO 1 8849-1:2015

or SI

4119:2013. The interlocking shall comply with at least PLe=¢ in accordance with ISO 1]
. = 1 in accordance with IEC 62061:2021.

5.6 | Measures for the escape and rescue of trapped persons

Therk is a possibility of:

— 1nore severe injury due to delay in rescue;

¢ausing additional injury to the trapped person during the rescue;
— injury to rescuer when securing release.

The following measures shall be\provided for the escape and rescue of trapped persons:

@scape routes in wetlaid-nonwoven machinery according to Clause C.1 generating opera

azards,

for-trapping

ence guard orénclosure shall be in accordance with Clause A.2.

escue to be
s, means to
e devices or

Inforjmation shall'be included in the instructions handbook on the precise method of 1
followed (e.g.the use of specially provided equipment such as easily removable bearing
reverse the~-hormal working direction, means to move components apart, pressure-releas|
hand-eperated valves for hydraulic or pneumatic systems).

5.7 Start-up warning device

On machines where there is no clear view of all work positions or where mutual communication is
difficult, a start-up warning device shall be provided. For machinery that consists of several sections
and where viewing and communication is difficult, a warning signal shall be issued before the start-
up of each section to allow persons in danger to reach a safeguarded place within sufficient time. The
start-up warning shall be made by an audible signal which can be supported by a visual signal (see
ISO 7731:2003).

A sufficient number of warning devices shall be provided to make sure that every person within or
close to the machine can be reached by the warning signal.
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If a start-up warning device is needed, the control system shall comply with PL = ¢ in accordance with
ISO 13849-1:2015 or SIL = 1 in accordance with IEC 62061:2021. The start-up warning device shall be
coupled to the control element for starting the machine in such a way that between start of the warning
signal and start-up of the machine there is sufficient time for persons to retreat to a safe area. Readiness
of the machine to be started begins after elapse of the signal and the waiting time and ends after elapse
of the release time. The waiting time is counted from the end of the signal. Start-up warnings are
according to Table 5.

Table 5 — Start-up warnings

Release time

Signal time

Waiting time

The warnin

S

S

S

5

15

<30

b signal for starting (= acoustic signal) shall sound for 5 s. After a waiting period of

the maching/plant can be put into operation within the following 30 s. After this time;/readines

operation is

The timer f

revoked.

inction of the start-up warning sequence and the interlocking with-the start-up fun

15 s,
s for

ction

shall comply with at least PL = c in accordance with ISO 13849-1:2015 or S[L= 1 in accordance|with
[EC 62061:2021.
Warning deyices shall be listed in the operating instructions in orderto/inform about residual hazards

as specified

in ISO 12100:2010, 6.4.3 and 6.4.4. Safety signs shall be.iir accordance IEC 61310-1:20(

The instructions handbook shall describe the start-up warning,process.

5.8 Emergency stop device and braking system

An emergen
and [EC 602

The emerge
and measur]

Ly stop device shall be provided. The device shall satisfy the requirements of ISO 13850:
04-1:2016. It shall act on all hazardous miovements of the machine.

cy stop function shall act on all azards of the entire machine including the machine p
ing device. Steam and condensate system and burners shall be included in the emerg

stop function. The emergency stop systenrshall act on the whole machine.

The emerge
mode. Emer
for them.

The emerge
with ISO 13

When a bra
emergency
such a way

hcy stop function shall bejavailable and operational at all times, regardless of the oper
oency stop devices shall be a back-up to other safeguarding measures and not a subsf

hcy stop control system of the sectional drives shall comply with atleast PL = cin accord
B49-1:2015;0r SIL = 1 in accordance with [EC 62061:2021.

ke is required to achieve a suitable stopping time, it shall operate on the actuation d
stop. device, e.g. mechanical or electro-dynamic brakes. Braking devices shall operd
that the stopping time following actuation of the emergency stop is as short as pos

7.

2015

ilper
ency

pating
itute

ance

f the
te in
sible

without causing additional hazards. The requirement -as ShHort as possible” 1mplies that the stopping
time normally is less than the shortest possible start-up time.

On electrical braking systems, the emergency stop function shall comply with stop category 1 in
accordance with IEC 60204-1:2016. Emergency stop principles shall be made in accordance with
IEC 60204-1:2016, 9.2.3.4. Where the stop is ensured by a timer function, it shall act as the second
channel to ensure the removal of the power.

Emergency stop devices shall be sited within easy reach of the operator and shall be with a maximum
distance of 15 m from any point on the machine. Emergency stop devices shall also be located:

a) atevery operator station;

b) alongside the operating and drive sides;

12 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=6b4b8d4235615fcd1f2a06db465004dc

IS0 22291:2022(E)

c) in machine pits;

d) inall areas where access is required, e.g. for removing broke.

5.9 Isolation and energy dissipation, prevention of unexpected start-up

For maintenance and inspection, adequate means shall be provided for isolation and dissipation of
energy. They shall satisfy the requirements of 1ISO 14118:2017, IEC 60204-1:2016, 5.3, ISO 4413:2010
and ISO 4414:2010.

Actuating devices for energy isolation shall be capable of being locked in the “isolated” position. Locking
devig i ; iTed; iSi i lock or key
systdms in accordance with ISO 14118:2017, 5.3.

Means for energy isolation and dissipation are listed in Table 6, classified according to'type of energy.

Table 6 — Means for energy isolation and dissipation

Type of energy Energy isolation Energy dissipation
Electric current with Supply disconnecting device accord- | Resistors for capacitators
voltage < 1 kV ing to IEC 60204-1:2016, 5.3 oryother means according|to

IEC 60204-1:2016, 6.2.4
Electrical current with  |Power supply switch disconnee® Means for earthing and
voltage > 1 kV tor with isolating properties,load |short-circuiting

disconnector, disconnectorwith
interlocking to prevent switching in
the current-carryingcondition

Mechanical position —~ Latch, support, safety cat¢h
energy (gravity)
Hydraulic system Supply discofinecting device ac- Means according to

cording toIEC 60204-1:2016, 5.3 for |[SO 4413:2010
electricalsupply; valve according to
ISO 4413:2010

Pneumatic system Shutoff valve according to Relief valve according to
[SO 4414:2010, 5.2.8 ISO 4414:2010
Steam Valve and isolating device Drain pipe with valve

Supply disconnecting.devices for electrical energy with voltages up to 1 kV are described in
IEC §0204-1:2016.

For voltages abave. T kV, switches shall be used which provide an all-pole disconnection from the supply.
Switghing coritact clearances shall be appropriate to ensure isolating for specific voltages| Switching/
discannecting devices shall be designed such that the risk of interference arcs is minimjized. Means
shall|be4rovided for isolation control and for earthing and short-circuiting, and shall be flescribed in
the inStpuctions handbook.

Plug-and-socket systems for isolating electrical energy in accordance with ISO 14118:2017, 5.2.2, are
not permissible for wetlaid-nonwoven machines and equipment.

Machines shall be provided with devices for safeguarding against erroneous and unauthorized start-up
of the drives of the individual machine groups in accordance with ISO 14118:2017 and IEC 60204-1:2016,
5.4.

This requirement is fulfilled, for example, on:
a) constantdrives, by locking the all-pole main switch in the OFF position;

b) static converter direct-current group drives, by locking a safety switch installed in the control line
of the three-phase contactor and feedback of the OFF status of the three-phase contactor;
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DC/AC converter three-phase drives with variable frequencies, by locking a safety switch installed

in the control circuit of the converter which prevents energy flow to the AC drive in the OFF
position and feedback of safe status. Fault analysis can take into account the fact that asynchronous
machines require a rotating field for start-up.

The safety stop with prevention against unexpected start-up shall be indicated on the control panel,
e.g. with a display “drive safe” or with a signal lamp “on”.

The part of the control system which gives the feedback of “drive safe” (e.g. main contactor, DC/
AC-converter), shall comply with at least PL = c in accordance with ISO 13849-1:2015 or SIL = 1 in
accordance with IEC 62061:2021.

For prevent
requiremen

In order to |
action of the

With pneumatically or hydraulically operated devices, manually operated- devices for er

disconnecti

de-activated.

The instrucf
unexpected
IEC 60204-1

5.10 Elect

Electric driy
mechanical

For adjustg
IEC 61800-5

For electron

The electrid
related cont
in accordan

The electrid

the maximum crawl speed\15 m/min. The related control system shall comply with at least PL 3

accordance

Transmissia
guards.

on of unexpected start-up following return of power after disruption of supply voltag
[s of IEC 60204-1:2016, 7.5, shall be satisfied.

brevent that stopped part of the machinery drift away from the stopping poSition wit
control devices, brakes, self-arresting gears or automatic retaining pawlsshall be usg

bn shall be provided in the vicinity so that the actuating elementof-the movement c3

ions handbook shall describe the devices for isolation, energy dissipation and preventi
start-up and their use for maintenance and repair operations with operator interver
:2016, 5.4, shall be complied with.

ric drive system and power transmission eléments

e systems and related power transmission.eléements shall be designed so that risks
nnd electrical hazards are avoided or reduced.

ible speed electrical power drive ‘systems, IEC 61800-1:2021, IEC 61800-2:]
-1:2016 and IEC 61800-5-2:2016 shall'be applied.

nagnetic compatibility, IEC 61000-6-2:2016 and IEC 61800-3:2017 shall be applied.

drive system shall be d€signed so that the speed does not exceed the design speed

fe with IEC 62061:2021.

drive system shall be designed so that, in crawl speed mode, the speed does not e

with ISO 13849-1:2015 or SIL = 1 in accordance with IEC 62061:2021.

n elentents between the drives and respective machine sections shall be safeguardg

b, the

hout
d.

ergy

In be

on of
tion.

from

p021,

The

rol system shall comply.with at least PL = c in accordance with ISO 13849-1:2015 or SIL = 1

ceed
t C in

d by

5.11 Speci

fic safety requirements for starting and stopping

Hazards arising from starting and stopping shall be reduced by the application of safety requirements
selected from the sections of IEC 60204-1:2016 or from other relevant standards in accordance with

Table 7.

14
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Table 7 — Safety requirements for starting and stopping

Application Reference
Start-up This document
Stopping? IEC 60204-1:2016,9.2.2
Unexpected start-up 1SO 14118:2017
[solation from energy sources IEC 60204-1:2016, Clause 5
Start-up by inadvertent actuation This document
Start-up by unauthorized persons This document
Autonraticrestartafter-processinterruption Fhisdocunrent
Start-up after interruption of power supply IEC 60204-1:2016, 7.5
Emergency stopping This document
1SO 12100:2010, 6.3.5.2
ISO 13850:2015
IEC 60204-1:2016, 10¢7"and 10.8
ISO 11161:2007

a  Each workstation of the machine shall be provided with a control device for generating a safe jormal
stop in accordance with IEC 60204-1:2016; stop category 0 or 1.

a) ﬂlequirements concerning start-up by inadvertent acttiation shall be satisfied by|any of the
ollowing:

1) control switch button slightly recessed in relation to the surrounding surface;
2) covered control switch;

3) control switch requiring at least twoseparate dissimilar operations (e.g. pressing and turning);
4) control switch located beneath.a hinged flap;
%) control switch with lock in-the off position;
6) two-button start contfol;

T) operation via monitor with double query.

b) Wetlaid-nonwoveén,machines, installation or systems which cannot be totally observed from the
main control position, or in the proximity of which communication is difficult shall| in addition
o the measures specified in ISO 12100:2010, 6.2.11.10, be provided with individual kiey-operated
¢ontrol switches or similar devices (e.g. lockable isolator switches) to prevent the equipment being
gtartedwup by unauthorized persons. In order to observe the danger zones from the control position,
icrol’s, camera screens, a raised control position or a combination of these shall be[provided to
i::hieve adequate visibility.

NOTE1  “Start-up by unauthorized persons” means switching on a machine by a person neither deputed
nor directed to do so.

NOTE 2  For interconnected machines (integrated manufacturing systems), the safety requirements given
in ISO 11161:2007 can be used.

c¢) Where a warning signal is used to warn against the start of a machine and to allow persons in
danger to reach a safeguarded place within sufficient time, the start/restart shall be in accordance
with ISO 11161:2007, unless otherwise indicated in this document.
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5.12 Control system and actuators

Electrical control systems shall comply with IEC 60204-1:2016, hydraulic control systems shall comply
with ISO 4413:2010 and pneumatic control systems shall comply with 1SO 4414:2010.

Hazards arising from the control system shall be reduced by the application of safety requirements
selected from the sections of IEC 60204-1:2016 and other relevant standards in accordance with Table 8.

Control devices shall be designed and marked in such way that they are clearly visible and identifiable,
using pictograms where appropriate, e.g. using marking in accordance with [EC 60204-1:2016, 10.2.2.

Control system ts of
ISO 13849-1:2015 or IEC 62061 2021 Where safety related fallures cannot be excluded meagures
shall be taken in order to prevent failures generating a hazardous malfunctioning of the machine.[Such
measures ate, for example:

a) mechanjical safety measures;
b) redundancy in the control systems;
c) fault-defecting circuits.

As a minimyim, interlocking devices on guards and their safety-related control systems shall comply
with PL = ¢ jn accordance with ISO 13849-1:2015 or SIL = 1 in accordafice'with IEC 62061:2021.

NOTE1  This is compatible with operations that are of low frequency.with low exposure and/or of low rfisk of
harm, e.g. rethoval of broke material.

Specific safg¢ty requirements for certain safety-related parts.oef control systems and devices shall pe in
accordance with Table 8.

Table 8 — Safety requirements for control systems

Application Reference

Design of control system IS0 12100:2010, 6.2.11
Control circyits and functions IEC 60204-1:2016, Clause 9
Control interfaces IEC 60204-1:2016, Clause 10
Programmalble electronic equipment ISO 13849-1:2015 or

IEC 62061:2021
Control gear IEC 60204-1:2016, Clause 11
Fault exclusipn/proven components ISO 13849-2:2012, Clause 7
Required PL|or ISO 13849-1:2015 or
SIL IEC 62061:2021
Categories of resistance to faults ISO 13849-1:2015, Clause 6
Control deviges IEC 60204-1:2016, Clause 10
Safety signals, symbols and signs (visual, acoustic and IEC 61310-1:2007, Clauses 4 and 5
tactile)
Arrangement of control devices IS0 12100:2010, 6.2.8 and 6.2.11.8
Actuating principles IEC 60447:2004

NOTE 2 If, in this document, a PL in accordance with ISO 13849-1:2015 or an SIL in accordance with
IEC 62061:2021 has not been identified or a lower level of integrity is considered appropriate, a risk assessment
carried out by the manufacturer can be used to determine or confirm a suitable PL or SIL. Such a PL or an SIL is
the responsibility of the manufacturer and outside the scope of this document.

Table 9 contains a summarized list of safety functions, PLs and SILs specified in this document.

The validation of safety functions shall be made in accordance with ISO 13849-2:2012.
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Table 9 — List of safety functions, PLs and SILs specified in this document

Subclause Performance irft?efe:i};
Safety function in this levels le ‘i Is y
document (atleast) (at least)
Interlocking of guards 5.5.10,5.12, PLc SIL 1
5.16,5.19,
5.30.1,5.33
Start-up warning (interlocking function) 57 PLc SIL 1
Emergency stop of sectional drives 5.8 PL c SIL 1
Emergency stop of linear or swivelling moved parts 5.8 PLc SIL|1
Isolation and energy dissipation, prevention of unexpected|5.9 PLc SIL|1
start-up
Limifation of maximum speed 5.10 PLc SIL|1
Limifation of crawl speed (conditions, see 5.10) 5.10 PLc SIL|1
Control system and actuators 5.12 RL¢ SIL|1
Contfol systems and actuators of particularly dangerous 5.29,5.30.1, PLc SIL|1
machine elements/drawing in zone/cutting devices 5.33
Jogging mode for crawl mode 5.19 PLc SIL|1
Mantial web threading 5.36.2 PLc SIL|1
Contfrol systems and actuators — headbox/former + jet 6.156.2,6.4 PLc SIL|1
head/hydroentangling unit/dryer
Safeguarding of lifting gates on the hood 6.3 PLc SIL|1
Safefy function of safety devices on measuring units 6.5 PLc SIL|1
Interflocking of safety on in-running nips of the reel\up 6.6 PLd SIL{2

5.13 Electrical equipment

Elecqrical equipment can cause two.types of hazards:

— ¢lectrical, generated by comntact of persons with live parts and parts which have beconje live under

the high voltage rangg;

fault conditions (e.g. instlation fault or failure), or by approach of persons to live parts, especially in

— 1nechanical, due®e failure of electrical equipment, e.g. failure of the control system,{unexpected

restart.

Elecqrical equipment of drives, control systems, measuring and control devices, lighting and heating
syste¢ms shalb€omply with IEC 60204-1:2016, Clauses 4 to 13 and 16 to 18. For voltages| above 1 kV

which are/not sufficiently covered by IEC 60204-1:2016, the high-voltage equipment

and safety

meagures used shall be in accordance with IEC 60204-11:2018. Where electrical equipmen{ is fitted not

inse
54 according to IEC 60529:2013.

NOTE
where water jets or compressed air are used for cleaning.

ardte OpPerating TooITs, but i the vicinity of Tmactimnes,; the generatty chosenmtype of €

closure is IP

In certain cases, a higher category can be required, e.g. for equipment mounted in machine areas

Electrostatic charges of machine parts are to be avoided as far as possible by, for example, equipotential

bonding.

The instructions handbook shall contain information on the safety measures to be applied when
carrying out inspection work on electrical equipment. This includes instructions relating to operator

training and use of personal protective equipment.

For electromagnetic compatibility, IEC 61000-6-2:2016 and IEC 61800-3:2017 shall be applied.

© IS0 2022 - All rights reserved
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For lamps, cables, ducts and supporting elements carried above working platforms and walkways as
well as their means of access, care shall be taken that there is a clear passage.

Hazards arising from electrical equipment shall be reduced by the application of safety requirements
selected from the sections of IEC 60204-1:2016 in accordance with Table 10.

Table 10 — Safety requirements for electrical equipment of machines

Reference in IEC 60204-1:2016

Clauses 6 and 8

Electrical hazards

Electric shock

Over-current nvpr-qpppd and overload Clauses 7 and 8
Envirpnmental influences Clause 4

Restart after voltage drop or supply interruption Clause 7.5
Acceskibility, layout and identification of control Clauses 10, 11 and 16
equipment

Ergonomics for manual operation Clauses 10 and 11
Cabling and wiring Clauses 12 and 13

Accespories and lighting Clause 15

Docuinentation and instructions handbook Clause 17

Testirlg Clause 18
5.14 Hydraulic equipment
There is a 1isk generated when fluid under pressure is ejécted from or leaks out of tubes, fit§ings,
nozzles, veskels and hoses.
The requirements of ISO 4413:2010 shall be satisfied.
5.15 Pneumatic equipment
There is a 1isk generated when fluid under pressure is ejected from or leaks out of tubes, fit§ings,
nozzles, veskels and hoses.
The requirements of ISO 4414:2010'shall be satisfied.
5.16 Special operation
5.16.1 Genleral
Special operation procedures and action not included in normal operation (e.g. make-ready, tuning,
major cleanjnggelimination of substantial process faults, maintenance such as the removal of broke)
frequently result in hazards which deviate from those occurring under normal operation, since|such

operations can require to be performed with the machine running and the guards not in place and/or
the safety devices inoperative.

5.16.2 Specific safety requirements

In order to avoid injuries when changing and transporting pointed or sharp machine parts, adequate
safeguarding devices (e.g. special tools described in the instructions handbook) shall be provided by
the manufacturer. The use of such devices shall be described in the instructions handbook. Common
personal protective equipment (PPE) described in the instructions handbook shall be provided by the
user.

NOTE Pointed and sharp machine parts are, for example, doctor blades, cut-off knives, slitting knives and
disk knives.
18 © IS0 2022 - All rights reserved
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The safety requirements according to Table 11 shall apply.

Table 11 — Safety requirements for special operations

Application Reference in ISO 12100:2010
Principles relating to manual control 6.2.11.8
Selection of control and operating modes 6.2.11.10

So far as practicable, adjustment, lubrication and maintenance points shall be located outside danger

zones, or warning notices shall be fixed and details included in the information for use.

Lubrjication points shall be easy to identify and able to be reached and operated without danger. If access

is nepded, it shall be designed and provided in accordance with 5.5. Where lubrication poinEs

provided outside danger zones, lubrication systems with remote or automatic control sh

cannot be
all be used.

Where this is not practicable, the instructions handbook shall identify safety measures required when

carrying out lubrication work, especially the use of machines according to 5.9.

The machine shall be designed so that adjustments, tuning and elimination of minor px

ocess faults

can be easily and safely carried out. Wherever possible, maintenance,.repair, make-reagly, cleaning,

servicing operations and dangerous elimination of process faults shall\be carried out whil
is at p standstill and totally isolated from all dangerous sources of motive power.

If thils work cannot be carried out with the machinery at standstill, the guards and safety ¢
rem
ensufed that all dangerous movements which are not required for this work in the hazard
stopped.

A crawl speed according to Table 12 is consideredito be a risk reduction measure where
danger zone or to a moving machine part is:rfequired for adjustments, setting-up or d
inspection, and where such operations cannot be carried out with the machine in st
ISO 12100:2010, 6.2.11.9.

Where, on wetlaid-nonwoven machines, overhead cranes are provided for roll and ree
machines shall be designed so that:

a) 1nachine height allows a clearance of at least 0,50 m between the machine and the c
oad carrying equipment);
b) the area of machine working platforms and walkways, the passage height sped

in activated. If for technical reasons the safety devices*cannot be remain activated,

e machinery

levices shall
it shall be
bus area are

access to a
leaning and
hndstill, see

| transport,

fane (except

ified in 5.5

ices shall be

movements such that crane movement is stopped when the gate is opened and prevent
gate is open. The interlocking shall comply with at least PL = c in accordance with ISO 13849-1:2015
or SIL = 1 in accordance with IEC 62061:2021. The interface shall be described in the instructions

handbook. For the arrangement of the guards (gates) the safety distances given in ISO
Table 2, shall be taken into account. To re-start crane operation, a reset device shall

)13 shall be
erface with

ed when the

13857:2019,
be provided

beside the electrically interlocked gates which cannot be reached from any position inside the

danger zone.

Safety devices with approach reaction on both sides of the crane intended to stop the crane

movement if a person is present in the detection area of the safety device. Interlocking with sensors

on both sides of the crane sufficient to detect persons in the path of the crane and bring
a safe stop before contact is made.

© IS0 2022 - All rights reserved
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Where the requirements given in a) or b) cannot be achieved for constructional reasons, on each access
point to the relevant working platforms or/and walkways a warning sign “Beware of crane — Access
prohibited” shall be provided.

Where the requirements given in a) or b) cannot be achieved for constructional reasons at maintenance
working positions, additional measures shall be provided, e.g. trip devices on both sides of the crane for
stopping the crane movements. These additional measures shall be determined by agreement between
the manufacturer and the user.

Reference shall be made in the manufacturer’s instructions handbook to the correct procedures and
precautions for special operations, to residual risks and the need for specific training of operators to

counter thegerisks—Referenceshatalsobemadeto-thefactthat oycuial opet attons ay Uu}_y be-eajried
out by authqrized and specially trained personnel.

The instrudtions handbook shall describe safety measures to be observed during make:ready and
maintenancg, such as:

— use of devices for stopping, energy isolation, dissipation of stored energy, see 5:9;

— use of lifting equipment and make-ready tools;

— use of personal protection equipment such as gloves, protective shoes;

— use of pJatforms, scaffolding and stairs;

— training, coordination and qualification of personnel.

5.17 Mobile machines, handling devices, operational.parts

5.17.1 General

Machines o1 sections of machines and handling.devices which can move from one location to an¢ther
automatically, generally along a defined track,.otrotate, are often used. Operational parts thereof move
under automatic control.

The safety requirements given in Tables8:\for control systems and Table 10 for automatic machines and
equipment ghall apply.

5.17.2 Sperific hazards

Mechanical,[in particular, €rushing, shearing and impact between moving machines and fixed parts of
adjacent machinery, installations or buildings, etc., between moving handling devices or operatjonal
parts and adjacent fixed or moving machine parts, machinery, installations or buildings.

5.17.3 Sperifi€ risks

Intentional or unintentional access by €Xposed persons during automatic operation and access during

special operation, leading to a high probability of minor-to-severe injury.

5.17.4 Specific safety requirements

a)

The machine or handling device or operational parts shall be designed in accordance with

EN 349:1993+A1:2008 to provide minimum gaps to avoid crushing, or the pressure, force or energy
caused by the movement of a machine, handling device or operational parts shall not expose a
person in its path to harm. Maximum values of force, pressure and energy considered to prevent
harm are given in Clause A.3.

b)

Where a) cannot be fulfilled, fence guards according to Clause A.2 or other safeguarding shall

be provided for moving machines. Fixed or movable enclosing guards or safety devices shall be
provided for handling devices and operational parts to prevent access to the danger zones, or those

20
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sides of the machine, handling device or operational parts facing the direction of travel shall be
protected by full-face SPE (e.g. trip plates, trip bars, pressure-sensitive edges, AOPD), designed to
arrest the movement of the machine or handling device on contact before injury can occur.

When a safety device has operated, restarting of the machine, handling device or operational parts
shall only be possible by a deliberate act of the operator. Where the operator cannot view all the
danger zones from the start control position, restart may only be possible after the operation of a
reset control at position(s) where persons in the related hazard zone can be detected.

Alternatively, operation of a safety device may cause the direction of motion to reverse, if this in
itself does not create a new hazard.

c) Yhere handling devices are reprogrammable, they shall be in accordance with 1SO"1(0218-1:2011,
Llause 5.

d) The instructions handbook shall give details of the clearance required aroundthe mohile machine,
Eandling devices or operational parts to prevent crushing and shearing points between the mobile

evice and fixed parts of the factory or other machines. These clearances shall as a mifjiimum be in
jccordance with 5.17.4 a).

5.18 Floor-mounted and overhead rails (tracks)

5.18{1 General

Floof-mounted rails and overhead rails are part of wetlaid-nonwoven machines to enable necessary
trangport tasks.

5.18}2 Specific hazard

Therg is a specific hazard of tripping over fleor-mounted rails and impact from walking irfto overhead
railsftracks.

5.18|3 Specific risk

With| high probability, there is-a$pecific risk of moderate injury when access is needed to|those areas
benepth, or over, which the nails/tracks are located.

5.18}4 Specific safety réquirements

a) Iloor-mounted-ails shall be recessed in work areas and passageways.

b) The rails/tracks shall have permanent high-visibility markings at all possible imppct/tripping

oints.
5.1J Equipment and measures for cleaning and removal of broke

5.19.1 General

Equipment for safe removal of broke, material waste, material dust and other impurities shall be
specified by the manufacturer.

Automatic systems for cleaning and removal of broke shall be provided wherever technically feasible.
This includes showers for the cleaning of wires, doctor blades for the cleaning of rolls and cylinders,
and suction systems for the removal of material dust.

Automatic cleaning devices shall be preferred to hand-held devices. Such hand-held devices can, for
example, be compressed air devices and equipment, liquid spray guns, broke hooks, etc. These devices
shall be ergonomically designed and shall be provided by the user.
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Where manual cleaning of rolls or cylinders is required, the instructions handbook shall contain
information about the safe working practices.

For machines or machine sections equipped with a reversing function for cleaning or removal of
broke, this can create new danger points that require safeguarding. Where such hazards exist, reverse
operation shall only be possible in jogging mode (hold-to-run control according to IEC 60204-1:2016,
9.2.7.3). The actuator for starting the reverse motion shall be protected against inadvertent operation,
e.g. by shrouding or by covering with a movable plate or special mode of operation.

Where gaps are provided on the drive and front sides of the machine, see Figures 2 and 3, to facilitate
the removal of broke, such gaps shall be in accordance with Figures 2 and 3.

Dimensions in millimetres

<180 4 N N

21200

<300
|

A

2200

Key
fixed hogd with side opening
movable(flap with{dimited opening width

fixed sid¢ barriets with side opening in the lower section,
<300 m]n in‘accordance with ISO 13855:2010, 6.2.2 a)

4 floor (standinglevel

Figure 2 — Protection against falling from a height at discharge openings for broke
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Whe
POW¢

—

q

— 1

—

21 200 mm
7 // ¢ // /)
<300 mm
2200 mm

Figure 3 — Protection against falling from a height on recovery pulper under the

re doctor blades are applied to the roll or cylinder pnéumatically, hydraulically or |
b1, the crushing point shall be safeguarded as follows:

Jse ofahold-to-run controlinalocal control mode jifacrushing hazard for the whole hand

The related control system shall comply with atleast PL = cin accordance with ISO 1384
$IL =1 in accordance with IEC 62061:2021.

f the maximum stroke is 25 mm and ifja crushing hazard exists only for fingers, {

Etetween the control device and the danger zone shall be at least 1,10 m, so that the d

verlook the danger zone, but canngtreach it easily.

Jse of a remote control when.the crushing point cannot be reached.

Mantially operated devices forlenergy disconnection shall be provided in the vicinity of thg

mach
Crus
apply
guar

Acce

line section to de-energize the doctor blade actuator.

hing hazards betweéen oscillating showers and fixed parts of the machine shall be
ing the minimum gaps according to EN 349:1993+A1:2008. Where this is not po
(s in accordance with ISO 14120:2015 shall be provided.

5s to high pressure showers and spray showers with a supply pressure of more th

(15 h
appli

ar) shall'be prevented by fixed impervious guards in accordance with ISO 14120:201
es to the machine underside.

winder

by electrical

/arm exists.
19-1:2015 or

he distance

perator can

machine or

avoided by
ssible, fixed

an 1,5 MPa
5. This also

Where hand-hield water or air lines are used for machine cleaning, equipment snall be pro
allows easy and ergonomic handling of lines to avoid tripping or falling hazards caused by lines lying
around. This includes:

— automatic reeling devices for hoses which are used frequently;

— providing several supply stations in order to keep hose lengths short;

— movable hose suspension systems mounted on an elevated guide rail;

— ergonomically designed equipment for manual storing of hoses.

vided which

Where conveyors are used in processes where it is likely that materials (e.g. fibres) will accumulate
on the surfaces of the conveyor or pulleys, the conveyor shall be designed and constructed to allow
cleaning to be done without removing the guards, as far as possible. Fixed cleaning devices shall be
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fitted, where possible. If guards have to be removed regularly for cleaning purposes, they shall be
interlocked (see ISO 14120:2015, 6.4.4).

The instructions handbook shall contain instructions for safe removal of waste and cleaning. This

use of equipment described in 5.19;

function and use of stopping devices described in 5.9;

use of personal protective equipment;

includes:

a)

b)

<)

d) prohibi
onto mg

e) instruct

5.19.2 Cro

Movable int
removal of
ISO 14119:2
orSIL=11in

5.20 Noisq

5.20.1 Gen

Wetlaid-non
airborne no

Machine co
blowers, edj
and power t
water-jet no

5.20.2 Risk

Hearing log
communicat
machine eld
machines.

5.20.3 Saf{

chine frames, accessing into danger zones, defeating of safety devices;

ing operators.

sswalks

erlocking guards with guard locking shall be provided if access-to/the danger are
broke or cleaning is required. Interlocking and guard locking ‘devices shall confor
D13. The interlocking shall comply with at least PL = c in accordarce with [SO 13849-1:
accordance with IEC 62061:2021.

eral

woven machines shall be designed in such @way that risks resulting from the emissi
se are reduced.

mponents with high noise emissionlare, for example, vacuum equipment, compreg
re trimming exhaust fans, pneumatic control elements, gears, drives, electric drive sy
ransmission elements, hydraulic-aggregate, ventilation system, high-pressure pumps,
zzles and suction units.

s and physiologicdl disorders (as occupational diseases) and interference with
ion and acousticowarning signals (as source of accidents), generated from fast-rot

ty requirements

Noise controlmeasures shall he implemented in the fnllnwing arder:

Ing unsafte working practices, e.g. manual intervention with the machine running, Clll’ﬂlbil’lg

h for
m to
2015

on of

sors,
stem
fans,

oral
ating

ments, fastdAraversing machine elements, flowing fluids and other loud sources on the

a) Noise control by design measures at the source:

In an early phase of machine design, full attention shall be paid to the noise emissions presumably
emanating from the various machine elements, and ways shall be found to avoid, eliminate or
reduce them. When designing the machine, suitable noise reduction measures according to state-

of-the-a

Specific

rt technology and ISO/TR 11688-1:1995 shall be selected.

noise reduction measures by manufacturer are, for example:

— noise-optimized vacuum piping;

— silen

t gear toothing;

— noise reducing hoods and enclosures with tightly shutting doors and openings;
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— vibration-dampened installation of the machines;
— low-noise gear boxes and drives.
NOTE ISO/TR 11688-2:1998 gives useful information on noise generation mechanisms in machinery.
b) Noise reduction by protective measures:

Further measures that can be implemented by the manufacturer or the user are noise encapsulations
of the machine, screens and silencers.

NOTE De51gn detalls and methods for measurlng the acoustlc performance of these measures can
f 2 3 S S 1546-2:1995,

ISO 11820:1996 and ISO 15667 2000

Noise reduction measures by the user of the machine are, for example:
+ acoustic measures in the machine hall to reduce sound pressure levels;

1+ low-noise design of the ventilation system and ducts in the ventilation and hejt-treatment
rooms;

1+ installing noisy equipment (e.g. high-pressure pumps and fans) in separate rooms.

This list of technical measures for noise reduction only gives a few examples and is rjot meant to
Ibe complete. If the means of noise reduction at the source are not sufficient to avoid health risks,
gound-proof cabins for workplaces shall be providedgwhere practicable.

c) INoise reduction through information:

The manufacturer shall give information (se€'8.2) on the residual risks remaining affer carrying
¢ut the technical measures for noise reduction.

5.21 Hot surfaces

5.21{1 General

Machjines shall be designed se‘as to reduce the risk of burn injury caused by intended or njon-intended
contact with or proximityto machine parts, process material at high temperatures or to flqmes.

5.21j2 Risk

Gengrated by contact of persons with hot surfaces of machines or vessels used or with flames or in the
proxjmity of radiation heaters (e.g. infrared heaters), there is a risk of burns. The hot suffaces result
from| the ineerporation of purposely heated parts to directly assist and further the producfion process
(i.e. heated tolls, tubes, burners or plates), or are generated in the course of the production process,
even|extending to the entire vessels themselves, due to the hot liquids or steam they contaip.

5.21.3 Safety requirement

Where access to machinery parts with hot surfaces is required or unintentional contact is possible,
safety measures to prevent contact are required in accordance with ISO 13732-1:2006.

Adequate protective measures are, for example, guards, isolation, thermal insulation, remote control
and refrigerants.

The surface temperatures of machine parts, insulation, shields or guards shall not exceed the values
given in ISO 13732-1:2006.

Where, for technical reasons, these limits cannot be achieved, a warning shall be given on the machine
in close proximity to the hazard such that the warning can be related to the hazard and visible before
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exposure to the hazard occurs, and information shall be given in the instructions handbook concerning
instruction and training of operators and the use of personal protective equipment.

On dryers, warning signs “Hot surfaces” shall be provided.
5.22 Static electricity

5.22.1 Hazard

Static electricity can be unintentionally generated in the course of the production process and result
in the discharge of sparks, which can cause fire or explosion, or shocks to persons contacting parts
charged by process materials.

5.22.2 Saféty requirement
Appropriatg measures to prevent the build-up of static electricity or to discharge shall be provideI.
cted

To prevent the generation of static electricity, suitable materials from which the machine is constr
shall be use(l.

To dischargg static electricity, one of the following measures or any combination thereof shall be taken:
— providing an earthed protective conductor on the conductive parts.of the machinery or installgtion.
— fitting static eliminators in appropriate positions on machinery;

— providipg information in the instructions handbook on avdiding static electricity. This informpation
canbe giiven, for example, by indicating the minimum humidity to be provided by the air-conditigning
system pr by providing instructions on how to avoidover-drying.

5.23 Machine integrated lighting
The requirements of EN 1837:2020 shall be gatisfied.

Lighting syqtems shall be positioned in.such a way that they do not cause obstructions in the pagsage
height requjred in 5.5. Also, the arrahgement and selection of lighting units shall take account of
possible darngers of fire and wetness,

In the event of a failure of the“overall lighting system, an emergency lighting of at least 3 1x shall be
provided.

5.24 Ergomomic principles

5.24.1 HaZard

Sl araic rain il loadc 0 oo ixz Yyt 3za affoat T oot o a1l oo
Neg]ect Of e SoToTTICpPTrIICIPIC S TCatStO CACCESSTV COT TP ttItrv CCITOT oS par e toncartrra 1j the

risk of accident can be the result.

5.24.2 Safety requirement

Machines shall be designed and built according to the ergonomic principles specified in EN 614-
1:2006+A1:2009 and EN 614-2:2000+A1:2008. The machines shall be designed to avoid any awkward
body postures. For loads of more than 25 kg, means of transport and lifting shall be provided. Auxiliary
means required for make-ready shall be made available and described. Wetlaid-nonwoven machines
shall correspond with the ergonomic principles described in ISO 12100:2010, 6.2.8, EN 614-1:2006+A1:
2009, EN 1005-1:2001+A1:2008, EN 1005-2:2003+A1:2008, EN 1005-3:2002+A1:2008 and EN 1005-
4:2005+A1:2008.
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Actuators and warning signs shall be designed in accordance with EN 894-1:1997+A1:2008, EN 894-
2:1997+A1:2008, EN 894-3:2000+A1:2008 and EN 894-4:2010.

Special attention shall be given to the following aspects and instances:
a) removal of broke;

b) threading of tail and web;

c) ergonomic body postures;

d) mass of manually handled machine parts, e.g. spacer blocks in the cantilevered wire section of
former;

e) ¢leaning of rolls;

f) ¢hanging of rolls;

g) ¢hanging of felts, wires and rolls;

h) ¢hanging of doctor blades and nozzles;

i) location of actuators.

5.25 Materials and chemical substances, hazardous suibstances

To ayjoid contact with hazardous chemical substances, measures shall be taken. The safety r¢quirements
given in ISO 14123-1:2015 shall apply.

In thle instructions handbook, the machinery manufacturer shall state those materials o1 substances
for which the machine has or has not been specifically prepared.

5.24 Laser

Burning generated by contact with lasers (e.g. monitoring devices). When using lasers, e.g. ih measuring
deviges, the requirements of [EC 60825-1:2014 shall apply.

5.27 Radiation

To apoid radiation dantage generated by non-ionizing or ionizing radiation, e.g. radip frequency
(high-frequency dryers), infrared radiation (infrared dryers), lasers (monitoring devicef) or (8 rays
(morjitoring deviees); the safety requirements of EN 12198-1:2000+A1:2008 and EN 12198-3:2002+A1:
2004 shall apply;

A w]rning sign “Radiation hazard” shall be provided if a radioactive source is in the measufing device.

Fire

5.2

5.28.1 Hazard
Fire hazards can be generated in a variety of processes, caused by combustion of fire hazardous
materials, through contact with hot bearings, sparks resulting from metallic impurities, electrical

sparks, and in various processes from the overexposure of the process material or fabric to hot surfaces,
radiators or burners.

5.28.2 Risk

Fire poses the risk of burns or inhalation of toxic fumes.
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5.28.3 Safety requirements

The requirements of ISO 19353:2019 shall be satisfied as applicable. For overload and overheating
protection of electrical equipment, see IEC 60204-1:2016, Clauses 7, 13 and 15.

The requirem

ents of EN 746-1:1997+A1:2009, 5.8.3, shall be satisfied as applicable.

A description of safe procedure for extinguishing fires shall be contained in the instructions handbook.

5.29 Machine elements and their combinations

5.29.1 Pow

5.29.1.1 Gg¢

Power tranj
grouped tog
processing ¢

rer transmission enclosures

tneral

mission enclosures are normally used to house the drives of a machiné)when thes
ether to serve a multiplicity of identical production points, or to serve asseries of re
lements. They are normally located at the ends or sides of machinesy

5.29.1.2 Hazards

Mechanical,
entangleme

5.29.1.3 Ri

Occasional 4

5.29.1.4 S4

Drives shall
measures sh

from drives including belts, chains and sprockets, pudlleys and gears, in partig
nt, drawing-in or trapping.

sks

ccess during special operation leading to a high probability of severe injury.

fety requirements

be provided with fixed or movable eniclosing guards (see Table 2), as follows. The follo
all be taken:

Fixed enclosing guards shall be fastehed in accordance with Table 2 and ISO 14120:2015, 5.19.

pecial operations are néceSsary (e.g. checking and adjusting process controls), the ma
designed such that @perations can be carried out without opening the enclosing gu
se ¢), and d) shall.be;complied with.

b) cannot be complied with and enclosing guards have to be opened more than onc
b shift, they.shall be movable and interlocked according to Table 2. Where enclosing gy
be openedonce or less per working shift then fixed guards are sufficient.

ce shallbe made in the instructions handbook to special operation conditions.

b are
lated

ular,

wing

thine

qrds;

P per
ards

a)

b) Where {
shall be
otherw

c) Where
working
have to

d) Referen|

5.29.2 Par

1cularly dangerous machine elements

5.29.2.1 General

These are machine parts fitted with cutting blades and pegs (including rolls, cylinders and belts) found
on wetlaid-nonwoven machines.

5.29.2.2 Hazards

Mechanical hazards, from such rolls, cylinders, cutting blades, lattices, etc., in particular, entanglement,
drawing-in or trapping, and severe abrasion, especially when such elements have a long stopping time.
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5.29.2.3 Risks

Occasional access during normal and special operation, in particular, to remove laps and blockages,
leading to a high probability of severe or fatal injury.

5.29.2.4 Safety requirements

a) To prevent contact with particularly dangerous machine elements, enclosing guards (e.g. casings,

b)

e)

5.29

covers) shall be provided (see Table 2).

Fixed enclosing guards may only be used where access is necessary exclusively for major repair.

ovable enclosing guards shall be interlocked according to Table 2. Where the lohg
ime (usually when empty of process material) exceeds the access time to the, haj
hall be provided to ensure that the movable enclosing guards cannot be opened.or re
Il moving particularly dangerous elements have been brought to a standstill. For
interlocking device with guard locking in conjunction with a motion sepsor may be U
urpose. The guard locking device shall operate even when the control.System or p
ails. If necessary, to achieve the required stopping time after an interlock with guat
rovided, a brake shall be used.

Feed hoppers as well as inlet, discharge, observation, cleaning and other openings
dccordance with one of the following:

iy

so positioned that access to particularly dangerousimoving parts is prevented (i.e.
from the edge of the opening to the moving part shall comply with ISO 13857:2019

tools; the distances between the bars shall be such that hand or finger access td
zone is prevented in accordance with 1SO“13857:2019, Table 4;

3) fitted with an interlocking guard with guard locking to cover those openings, unlef
time always exceeds the stopping time, in which case an interlocking guard witl
may be used.

For normal starting up of particularly dangerous machine elements during special op¢
mnaintenance, adjustment,‘\make-ready, elimination of process faults), see 5.16.

Where a mode selector is provided in combination with the requirements of 5.16, it
possible to alter the'mode before the machine has come to a standstill.

The safety-related part of the control system including interlocks of particularly
ﬂachine elements shall comply with at least PL = ¢ in accordance with ISO 13849-1:20
in accordance with [EC 62061:2021.

3-Machine elements which normally do not require safeguarding

bst stopping
rard, means
imoved until
example, an
Ised for this
bwer supply
d locking is

shall be in

the distance
Table 2);

fitted with a lattice of bars or similar items*within the openings allowing access lyy operating

the danger

s the access
hout locking

rations (e.g.

shall not be

dangerous
[50rSIL=1

5.29.3.1 Machine elements out of reach

On wetlaid-nonwoven machinery, dangerous mechanical or thermal machine elements can be arranged
such that they cannot be reached from the ground, access stairs or stationary working platforms work
ways.

5.29.3.2 Hazards

Hazards from dangerous machine elements which are normally out of reach but can be reached from a
mobile platform or a ladder during the performance of special operations.

© IS0 2022 - All rights reserved
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5.29.3.3 Risks

Infrequent access during special operation when the machine is run under normal operating conditions

leading to a

low probability of minor to severe injury.

5.29.3.4 Safety requirements

Dangerous machine elements which cannot be reached during normal operation but which can be
reached during special operations, e.g. by use of a movable ladder, need not to be guarded provided

that:

— the spegiatoperationr tam be performed with the dangerous mrachine elements stopped or g safe
running condition achieved (see 5.16);

— the madhine elements can be rendered non-dangerous by movement to safe positions.

The instructions handbook shall give full instructions for performing the special é6perations in the

conditions d

5.30 Rolls

5.30.1 Roll

5.30.1.1 Gg¢

Rotating ro
conveyor or

In-running pips are danger points caused by rotating xoll, cylinder or roll nips where persons, paj

the body or
Such nips ayf

a)

counter

b) arotatipg part and an adjacent fixed part;

c) partsrqdtating in the same direction, but with different peripheral speeds and surface propert
adequate safety distances are not maintained.

Nips higher than 2,70 m dé.not require any special guard.

5.30.1.2 Hazards

5.30.1.2.1

escribed above.

and rotating shafts

(7]

tneral
Is in pairs or groups, rolls rotating adjacent to-fixed parts or rolls with an on-rur

process material, and rough-surfaced rolls, are foeund on wetlaid-nonwoven machines

clothing can be drawn in.
ise between:

-rotating parts;

General

ning

'ts of

es, if

Mechanical, from rolls, in particular, entanglement, drawing-in or trapping, crushing and friction or

abrasion.

5.30.1.2.2 In-running nips

Examples of in-running nips are given in Figure 4.
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Key

NOTH
betw|

NOTH
betw|

5.30

d
v>0 1
v>0
N
a) b)
NG/
y
d
}
v>0
}
d
v
)] d)

ircumferential speed

listance
Figure 4 — Examples of in-running nips

1  The hazard of the whole body being drawn in is prevented if there is a safety distance,
ben machine part§at'the in-running nip.

2 The hazard of an arm being drawn in is prevented if there is a safe distance, d, of at |
ben machinearts at the in-running nip.

1.2¢3( Wrapping points

d, of 500 mm

past 120 mm

Dan

s odn 1 : 4 g | 1 £o14 | :
Cl PUHILS WIITT T ITTUVIIg IIdLTT IdLS, SULIT a5 ITILS UL STITTILS allu WITTS, dpPpluUlls Ul ' TUP

S or strong

material webs, are fed onto moving parts, such as rolls, cylinders or disks, which can draw in persons,
parts of the body or clothing.

Examples of wrapping points are given in Figure 5.
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)
Key
A wrapping point
E  in-runninpg nip
1  roll, cylinder
2  rope
3 felt, wird

Figure 5 — Examples of wrapping points

5.30.1.3 Sdfety'requirement for in-running nips and wrapping points

a) Prevention of drawing-in of fingers, hands, arms or feet by use of an appropriate spacing (gap)
between the rolls.

The gap between any pair of counter-rotating rolls, or between any pair of rolls rotating in the
same direction but with different circumferential speeds or surface covering, shall be for fingers
greater than 25 mm and for hands, arms and feet greater than 120 mm.

b) Prevention of drawing-in of head and body by use of an appropriate spacing (gap) between the
rolls.

The gap between any pair of counter-rotating rolls, or between any pair of rolls rotating in the
same direction but with different circumferential speeds or surface covering, shall be for the head
greater than 300 mm and for the body greater than 500 mm.
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c) Safeguarding of drawing-in points between rolls (see Table 2).

Where a) or b) cannot be complied with, guards and safety devices shall be provided in accordance
with one of the following:

1y

2)

Fixed enclosing guard. Openings within these guards for the passage of process material shall
comply with the dimensions given in ISO 13857:2019.

Fixed nip guards close to the drawing-in point, type of guard arranged directly on the nip of a
pair of rolls or some other nip.

The profile of the nip guard shall be formed such that at the outer edge it runs parallel to the

Key

1 process material

tangent of the roll surface to avoid a wedge effect (see Figure 6).

Dimensions in millimetres

Figure 6 — Nip guard arrangement

Round guards shall"not be used because they themselves can create a drawing-in point,
together with the-adjacent roll surface.

When positienitig a guard in close proximity to a rotating surface, a new drawing{in point can
be createdbetween the edge of the guard itself and the rotating surface. In ordefr to prevent
a dangergoint being thus created, care shall be taken to ensure that the gap is|as small as
techmically possible with regard to the process. In deviation from ISO 138572019, a gap
of <8 Mmm (see Figure 6) shall be used.

Interlocking movable guards and, if stopping time exceeds access time to the Hazard, with
nnnnn A1 lein rdinmagta To]a D

4)

aclang acon
S o T TOCIKIIT g atCUT U S U auTC =7

Active AOPD in accordance with Table 3 shall be arranged such that the AOPD is activated
in the case of access to the drawing-in point and the rolls have come to a standstill or have
moved apart to a sufficient distance [see 5.30.1 a) for distances] before the operator can
reach the drawing-in point, e.g. as shown in Figure 7 a). When necessary, in order to meet
this requirement, with practicable distances between the AOPD and the drawing-in point, the
time necessary to reach the drawing-in point shall be increased, e.g. by barriers as shown in

Figure 7 b).
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B W N R

d)

Key

f)

34

AOPD

process material
blanked prea for process material
barrier

Preventfion of drawing-in from reverse side. For spe€ial operations, see 5.16.
Safegu

For da
which i$ adjacent to the roll, either gaps ef dimensions according to 5.30.1.3 a) or guards or s
devices|according to 5.30.1.3 c) shall\be provided. Alternatively, but only when a wedge effe

Dimensions in millimetres

a) Without barrier b) With barrier

Figure 7 — Protection by-AOPD

:|rding of drawing-in points between rolls’and fixed machine parts (see Table 2).

ger zones between a roll and a fixed part of a machine or structure next to the ma

thine
hfety
't (as

shown at x in Figure 8) does not €xist, a distance between the surface of the roll and the fixed part

of less than 8 mm (see Figure 6), as shown at y in Figure 8, may be used as the unique measurg.

1\ S

WAV AVAvAvA
N

Dimensions in millinjetres

wedge effect

no wedge effect

Distance between roll and fixed machine part < 8.

Figure 8 — Avoidance of wedge effect

Prevention of drawing-in between adjustable rolls.

Where rotating rolls in pairs or stacks normally run in direct contact with each other but can also

be run with a gap between them, at either production speed or a slower speed, the guard or safety
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device chosen shall prevent access to the danger point when the rolls are closed. When the rolls are
being run in their separated position, this shall not give rise to a new danger point between any
part of the machine and the moving surface of the rolls. Where such a new danger point cannot be
avoided, an additional safety device according to Table 3 shall be provided (e.g. SPE).

g) Safeguarding of drawing-in points between rolls and on-running process material (see Table 2).

Drawing-in points shall be provided with a guard or other safeguard in accordance with the
following and 5.3:

1) afixed or interlocked movable distance guard in accordance with Figure 9 a);

2) guards covering both the drawing-in point and the top side, in accordance with Figure 9 b); the
latter should be interlocked to the drive, where low tension or low-stiffness-procgss material
would otherwise allow encroachment;

3) nip guards with profiles in accordance with Figure 9 c), where either theltension of stiffness of
the process material, in itself prevents encroachment, and where suchinip guards shall prevent
access to the drawing-in point between the process material and.the'foll;

4) safety devices such as pressure-sensitive mats or AOPDs extending the full width of the
drawing-in point, where such safety devices shall, when actuated, stop the drive tq the rolls.

IDimensions in millimetres

Key
1 process material

2 guard

Figure 9 — Guards for on-running process material

h) Safeguarding several rolls by one guard (see Table 2).

A series of rolls may be protected by one guard (e.g. fence guard, distance guard).
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es relating to special operations.

For starting up rolls during special operations (e.g. maintenance, adjustment, make-ready,

elimina

j)

tion of process faults), see 5.16.

The safety-related part of the control system concerning drawing-in points of rolls or rolls and

fixed parts shall comply with at least PL = c in accordance with ISO 13849-1:2015 or SIL = 1 in
accordance with IEC 62061:2021.

Front sides of rolls that can be accessed shall have a smooth surface.

Full body access and falling onto running rolls which are located such that their top level is lower than

1,10 m abov|

machin

— railings

shall co
IEC 620

For guardin

5.30.2 Rot

5.30.2.1 Ge

Rotating sh
machines.

5.30.2.2 H;

Mechanical

5.30.2.3 S4

Rotatin
are not

a)

b)

interloc
interloc

e the access level shall be prevented by:
ery frames with a minimum height of 1,10 m;
or fixed guards with a minimum height of 1,10 m;

king movable guards with a guard locking device in accordance with”ISO 14119:]
lked with the roll drive if access for removal of broke or cleaning is required. The interlo
mply with at least PL = c in accordance with [SO 13849-1:2015 or SIL= 1 in accordance
61:2021.

p in-running nips and wrapping points created by the rolls; 5.3 and 5.30.1 apply.
hting shafts

tneral

hfts used to transmit drive power are found on wetlaid-nonwoven machines and sij

hzards and risks

hazards from the shafts, in particular, entanglement of the hair and clothing.

fety requirements

b shafts shall, wherepossible, be positioned in accordance with ISO 13857:2019 so that]
exposed.

Exposed rotating shafts shall be provided with guards (e.g. fixed distance guards or tunnel gu3

0013,
rking
with

milar

they

rds),

or fixed|housingac€ording to ISO 14120:2015 (see Table 2).

c) The prefcautions shall also apply to shafts at the rear of frames which are accessible during special
operatiTns.

d) Smooth shaft ends protruding a distance of no more than a quarter of the diameter and no longer
than 5 cm do not need to be safeguarded.

5.31 Doors and lids

5.31.1 Hazards

Doors and lids are variously used on wetlaid-nonwoven machines. On fence-type enclosures equipped
with interlocking doors, it shall be possible to open the doors from inside the enclosed area at any time

so that perso

ns locked in can escape from the danger zone.

A mechanical hazard exists, from edges of the door or lid, in particular, impact, crushing and shearing.
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5.31.2 Risks

Access while the door or lid is opening or closing, leading to a low probability of moderate-to-severe
injury.

5.31.3 Safety requirements

a) Means shall be provided to prevent opened doors and lids from falling unintentionally, e.g. including
where there is a risk of the door or lid falling from its open position, a catch or a stop beyond the
hinge, or other device to hold it securely in the open position;

b) Fortamd-operateddoorsamdtids; themovementof thedoorortid shatttake imtoaccount ergonomic
¢onsiderations and mass (inertia). See 5.24 and Clause A.3.

5.32 Entry into machines or items of installation

5.32|1 Hazards

Mechanical hazards, when an operator enters installation and can belnjured or shut insjde with the
machine functioning. Risk of crashing when entering on machine elements.

5.32{2 Risks

Duripg normal and special operation, low probability of severe or fatal injury.

5.32({3 Safety requirements

a) If doors provide access to the hazardous zofie, they shall be interlocked with the maghine. When
the run down time is sufficient to allow access to dangerous parts, interlocking with ghard locking
ghall be provided (see Table 3).

b) The machine shall not be restartedby closing an access door, but only by actuating the start control
3t the control panel. Every access point shall be fitted with a manually operated reset control
gystem, e.g. reset control or.frapped key system, unless all danger points can be viewed from the
¢ontrol panel. The reset control system shall not be capable of being actuated from a danger zone.
The reset control shall be inoperative while a door is open. The start control shall be effective only
yhen all doors are clésed and all reset control systems have been actuated.

5.33 Cutting units

5.33|1 Hazards

Circylar<kuives, water-jet knives and guillotine-type blades are used on wetlaid-nonwovén machines
(e.g. Ifequipment of automatic winders).

Mechanical hazards from the cutting device, in particular, cutting or severing, with water-jet knives
through the exhalation of high pressure operating medium, and/or from the blade supports, in
particular, crushing and shearing.

5.33.2 Risks

Occasional access during normal and special operation, leading to a high probability of minor cuts and
a low probability of severed fingers, hands or arms. High probability of moderate-to-severe injury when
handling knife blades.
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5.33.3 Safety requirements

5.33.3.1 General

Circular knives shall be guarded to prevent finger contact, except for the part required to cut. So far as

practicable,

knife enclosures shall not need to be dismantled when changing the knife.

5.33.3.2 Fixed-position circular knives

Enclosing guards shall be provided, which enclose the knives so far as practicable in relation to the

process bei

g carried out (see Table 2). These shall be adjustable or self-adjusting.

5.33.3.3 Trx

Access to the blades and associated parts including any clamp which, together with~fixéd ma

parts, form

This requirq
AOPD) prev
operator red

The cutting
their restin
used.

5.33.3.4 Guillotine-type blades

Means shal
example, th
dimensions
with ISO 14
covers) with

If such a cut
interlocked
(see Clause
devices (e.g
blade as lon

time to the blade.

Interlocking
in accordan

For the prot
to prevent t

aversing circular knives

crush and shear points when traversing shall be prevented.

bment can be achieved by a fixed guard extending the length of the~trdverse, or SPH
enting the start of the traversing motion or causing it to be interriypted immediately
iches into the danger zone (see Tables 2 and 3).

surfaces of movable or pivotable knives shall be guarded.to{prevent accidental conts
b position. For safeguarding the danger zone, the safety)devices specified in 5.3 shg

s can be achieved if, on entry and exit side§'of the blade, tunnel guards are provided w
correspond to ISO 13857:2019. Movablé guards with an interlocking device in accord

in the tunnel shall be interlockedwith the blade (see Table 2).

Fing device is incorporated inan installation having fence guards (see Table 2), access
with the movement of the blade shall be provided in front of, and behind, the cutting d
A.2). If fence guards are not provided, the work area shall be secured by means of s

an AOPD system op-pressure-sensitive mats or floors), which prevent movement o
o as a person can reach it (see Table 3). The stopping time shall be shorter than the a

devices of guards and fixed parts of guillotine-type blades shall comply with at least |
ce with 1S60,13849-1:2015 or SIL = 1 in accordance with IEC 62061:2021.

pctipfvef the operator during the changing of blades, mechanical restraints shall be proy
ne-blade carrier from falling.

be provided to prevent access to the danger zone while the blade is in motion{

thine

(e.g.
if an

ctin
11 be

For
hose
ance

119:2013 shall be provided on the access points to the blade. Movable guards (e.g. hinged

loors
bvice
hfety
f the
Ccess

L=c

rided

5.33.3.5 Water-jet knives and cut-off knives

Water-jet knives and cut-off knives liable to cause injury shall be guarded with fixed guards according
to ISO 14120:2015 and in accordance with the safety distances of ISO 13857:2019, Tables 2 and 4.

If frequent access is required (access to be greater than once per working shift), interlocking guards
with guard locking in accordance with ISO 14119:2013 and ISO 14120:2015 shall be provided.

If access during normal operation is required either of the following shall be provided:

— pressur

38

e-sensitive mats according to ISO 13856-1:2013;

electrosensitive protective devices (ESPDs) type 2 or 4 according to IEC 61496-1:2020.
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The control system related to the interlocking of these devices shall comply with at least PL = c in
accordance with ISO 13849-1:2015 or SIL = 1 in accordance with IEC 62061:2021. ISO 13855:2010 shall
be applied. The safety distances of ISO 13857:2019, Table 2, for distance guards and the safety distances
of ISO 13857:2019, Tables 3 and 4, for guards with openings shall be taken into account.

The instructions handbook shall contain instructions for changing and sharpening of knives.

5.34 Machine specific tools

Machine-specific tools shall be designed on the principles of EN 614-1:2006+A1:2009 and EN 614-
2:2000+A1:2008. Machine-specific tools are, for example:

— lllooks and pushers for removal of broke;
— g4pecial tools for jacking and lifting;
— 1nechanical safety locking tools;

— {fools for knife changing.

5.35 Whole body access to confined spaces
If acgess to confined spaces is required, the following shall be given in the instructions hanflbook:
— 3list of all confined spaces where whole body access isitequired;
— the safety measures to be observed to allow safe aceess.

For principles for determining the dimensions .required for openings for whole body|access into
machinery, see EN 547-1:1996+A1:2008.

5.34 Tail and web threading equipment

5.36}]1 Manual web threading

Mantial web threading shall be'done according to Table 12.

Table 12 — Crawl speed

L. Maximum speed Maximum stopping dis§ance
Application i
m/min mm
Crawl speed 15 100

Hold{to-run-controls together with a crawl speed (see Table 12) shall be provided. Release of the control
actuator, shall lead to a stop of category 0 or 1 (see IEC 60204-1:2016). The position of| the control

actuater challbho choacan +0 Ancrrn i b nd it tha oo daic A n o

1 Lo Fay
TOT ST oC oS CTIT toO— CTIr S U C Ui cc o v ICvy  co—tIrrcTaZar toasar o

Crawl speed combined with an emergency stop, which results in a stopping distance according to
Table 12, shall be provided.

Manual web threading devices for special operations shall only be activated by means of a mode selector
(see ISO 12100:2010, 6.2.11.10).

Reference shall be made in the manufacturer’s instructions handbook to the correct procedures
and precautions for special operations and to the residual risks and the need for specific training of
operators to counter these risks. Reference shall also be made to the fact that special operations may
only be carried out by authorized and specially trained personnel.

The related control system shall comply with at least PL = c in accordance with ISO 13849-1:2015 or
SIL =1 in accordance with IEC 62061:2021.
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5.36.2 Automatic web threading equipment

A combination of devices, including ropes, air flows (blow pipes, air guns), conveyors and vacuum-
supported machine elements used to feed a narrow tail (narrow material web) from one machine
section to the next up to the reel section; the web is then gradually widened until it spans the full width
or deckle of the machine.

Automatic web threading equipment eliminates or minimizes the need of manual intervention for web
threading. It shall be reliable and ensure safe threading of the web through all machine sections up to
the reel up section.

Power tran 11 be

safeguarded

mission elements between mechanical fhrpading devices and their related drives sh

by fixed guards in accordance with ISO 14120:2015 and ISO 13857:2019, Table 4.

5.37 Felts and wires, clothing, fabrics

The risk of 4
the right ty
intervals sh

earing of clothing shall be prevented by design, by limiting the tensile load and by sele
pe of elements that can withstand the foreseeable stresses. The required mainten
hll be specified in the instructions handbook, see 8.2 i). The specifiedimaintenance inte

cting
ance
rvals

shall be des¢ribed in the operation manual.

Automatic devices shall be provided for controlling the alignment of clothing.

nted,
sible,

e
Contact wi’j\ sharp edges of clothing, e.g. when the clothing is at head.or'neck height, shall be preve
e.g. by locatjng wires above passageways at a height of 2,10 m mihimum or, where this is not pos
by fixed gudrds.

In order to
principles a

ensure safe changing of clothing, machines shall be designed according to the follo
nd requirements:

wing

Workin
protect
with int

b the
vays

b platforms, stairs and fall-off protectien shall be designed so that as far as possibl
on remains in position. This can be.achieved by, for example, providing hinged walk
egrated fall-off protection, see also&i5.

Auxilial iIches

shall be|

y means for fixing wires, rods; clamps for fitting the pulling ropes to the wire and wir
specified.

b and
zard,
es.

Manually inserted filling pieces.on the cantilevered wire part shall be provided with handle
should e of light mass, maximum 25 kg. In order for the filling pieces not to cause a tripping ha
attachnjents shall be providéd, e.g. on the machine frame, for taking up or suspending the pied

6 Specifjc safety requirements and/or protective/risk reduction measures

6.1 Headbox

6.1.1 Specific hazards

Mechanical hazards, crushing, movements for opening and closing of headboxes, swivelling and straight
movements of rolls, suction boxes and other adjustable machine parts.

Mechanical risk due to water jet and foreign particles blown up and during cleaning of the installation
by high-pressure water jet.

6.1.2 Specificrisks

Access to moving parts (e.g. out of operational mode, maintenance, special operation) results in a low
probability of fatal injuries or high probability of moderate-to-severe injuries.

When working with high-pressure water jets, moderate-to-severe injuries can occur.
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6.1.3 Specific safety requirements:

The closing and opening movements of head boxes and the swivelling or straight movement of rolls,
suction boxes and other adjustable machine parts which can be accessed during the movement shall be
operated under hold-to-run control and located in such a way that the danger zone can be overlooked
by the operator. The related control system shall comply with at least PL = ¢ in accordance with
ISO 13849-1:2015 or SIL = 1 in accordance with IEC 62061:2021.

Means shall be provided to prevent head box lids from unexpected closing from a raised position.
Safety measures are, for example, mechanical supports or counterweights which are connected to the
machine, and for hydraulically operated lids, for example, check valves.

In-ru
ISO 1

Mov§
acced
deviq
shall
IEC ¢
distd

Fall protection equipment (e.g. fall arrest) shall be provided if necessary.

nning nips and wrapping points on the headbox shall be provided with fixed guards
4120:2015 and in accordance with the safety distances of ISO 13857:2019, Tables2an

ible interlocking guards with guard locking shall be provided according-te. 1SO 14

es shall conform to ISO 14119:2013. The control system of the interlocking and gy
comply with at least PL = c in accordance with ISO 13849-1:2015 or,SIL = 1 in acco
2061:2021. The safety distances of ISO 13857:2019, Table 2, for(@istance guards an
nces of ISO 13857:2019, Tables 3 and 4, for guards with openings shall be taken into aq

hccording to
d 4.

120:2015 if

s to the danger area for removal of broke or cleaning is required. Interlocking and gifiard locking

ard locking
rdance with

d the safety

count.

6.2 | Wire section and jet head

6.2.1 Specific hazards

Mechanical hazards, crushing during swivelling’and straight movements, suction boxes and other
adjusgtable machine parts.

Mechanical risk due to water jet and foreign particles blown up and during cleaning of thelinstallation

by high-pressure water jet.

6.2.2

Acce
prob

6.2.3

The
can |
awa
with

Specific risks

5s to moving parts (e.g.\out of operational mode, maintenance, special operation) res
nbility of fatal injuries.or high probability of moderate-to-severe injuries.

Specific safety requirements

swivelling.0f straight movement of rolls, suction boxes and other adjustable machine
e accesséd during the movement shall be operated under hold-to-run control and loc
y that the danger zone can be overlooked by the operator. The related control system
atleast PL = c in accordance with ISO 13849-1:2015 or SIL = 1 in accordance with IEC

hlts in a low

parts which
ated in such
thall comply
h2061:2021.

In-running nips and wrapping points on the wire section/former section shall be provided with fixed
guards according to ISO 14120:2015 and in accordance with the safety distances of ISO 13857:2019,
Tables 2 and 4.

Movable interlocking guards with guard locking shall be provided according to ISO 14120:2015 if
access to the danger area for removal of broke or cleaning is required. Interlocking and guard locking
devices shall conform to ISO 14119:2013. The control system of the interlocking and guard locking
shall comply with at least PL = c in accordance with ISO 13849-1:2015 or SIL = 1 in accordance with
[EC 62061:2021. The safety distances of ISO 13857:2019, Table 2, for distance guards and the safety
distances of [SO 13857:2019, Tables 3 and 4, for guards with openings shall be taken into account.

Fall protection equipment (e.g. fall arrest) shall be provided if necessary.
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6.3 Hydroentangling unit

6.3.1 Specific hazards

Mechanical hazards, due to water jets, belts, rolls, drums, especially crushing, shearing, being drawn

in, splashed

or caught.

6.3.2 Specific risks

When persons reach into rolls, belts, drums and jet heads during special operating conditions, there is a

low probabi

ity of moderate injuries

6.3.3 Spe

The specifig¢

“Spunlace mj

Enclosure o
locking accq
“crawl spee
9.2.7.3) acc
[SO 13850:2

The related
SIL=11inac

6.4 Thro

6.4.1 Spe

Mechanical
caught or crj

Thermal haj

During the f

6.4.2 Spe
The specifig

If the nip is
pull rope ac

cific safety requirements

safety requirements shall be in accordance with ISO 11111-3:2005/Amd.2:2016
achines”.

[ the entire machine with interlocked lifting gate or guard (protective’fence) with g
rding to ISO 14119:2013 shall be provided. Threading procedur€s-in operating cond
1" (also see 5.36.2) and in jogging mode (hold-to-run control accérding to IEC 60204-1:]

015 shall be installed as an emergency device beside the pull'rope at foot height.

control system shall comply with at least PL = c in agcordance with ISO 13849-1:20
cordance with [EC 62061:2021.

igh-air dryer

cific hazards and risks

hazards, by entry and exit rolls during threading of the web, especially being draw
ushed between drum and roll.

rards, due to hot drums and.rolls at entry and exit, especially burning.

hreading process, thereiga low probability of moderate injury.

cific safety requiréments
safety requirements shall be in accordance with ISO 11111-7:2005, 5.5.5.

hccessiblé at the entry or exit, a guard according to 5.30 shall be installed and, in addit
oss theworking width as an emergency unit as specified in ISO 13850:2015.

, 5.5

uard
ition
016,

rding to operating instructions are necessary. In addition, ‘@’ safety strip according to

|5 or

n in,

on, a

Gas-heated

ryer's shall be flushed in accordance with EN 746-2:2010, 5.2.3.2, before each start.

The isolation shall be carried out so as to comply with the surface temperature limits of

[SO 13732-1

:2006, Clause 4.

The related control system shall comply with at least PL = c in accordance with ISO 13849-1:2015 or
SIL =1 in accordance with IEC 62061:2021.

6.5 Quality control system (QCS)

6.5.1 Specific hazards

Mechanical hazards, traversing movement of measuring unit.

Hazard due to ionizing radiation.
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6.5.2 Specificrisks

When the traversing measuring unit travels from one side to the other, crushing can occur depending
on the installation position, leading to a high probability to moderate-to-severe injury.

Improper use can result in a risk of ionizing radiation doses.

6.5.3 Specific safety requirements

Radiometric sensors shall be equipped with condition monitoring with optical status display. The
measuring unit shall be designed and shielded to secure that there is no exposure to radiation during

norngat OpctT atmg comditions: imterfocked tovers or barrierssirattbe PT ovided:

The gources of the radiometric sensors shall be lockable with a key switch.
Crushing points at the measuring frames shall be provided with the following safeguards and measures:
— OQbserve minimum distances according to EN 349:1993+A1:2008. Comply with Clause 4.3.

— Fixed guards according to ISO 14120:2015 and in accordance~with the safety dlistances of
1SO 13857:2019, Tables 2 and 4.

Movible interlocking guards with guard locking shall be provided according to ISO 14120:2015 if
accegs to the danger area for removal of broke or cleaning issequired. Interlocking and giiard locking
deviges shall conform to ISO 14119:2013. The related control system shall comply with at ldast PL = cin
accordance with ISO 13849-1:2015 or SIL = 1 in accordance'with IEC 62061:2021. The safefty distances
of ISP 13857:2019, Table 2, for distance guards and the safety distances of ISO 13857:2(j19, Tables 3
and 4, for guards with openings shall be taken into aceount.

6.6 | Winder

6.6.1 Specific hazards

Mechanical hazards from machine parts and from the process material during the winding operation,
in p;:|rticular, drawing-in or trapping or crushing.

Cutting hazards during handling knives/blades (make-ready, maintenance, assembly and dfjsassembly).

6.6.2 Specific risks

Acceps during nosmal operation, particularly start-up of a new batch, and also when the fabric is
smog¢thed and edges are uncurled, leading to a low probability of severe or fatal injury and in other
case$ to a high probability of minor or moderate injury.

6.6.3 'Specific safety requirements

For winders with a ware speed exceeding 2 m/min, the danger points in the winding area shall be
safeguarded by preventing access with a fence guard.

The dimensions of the fence guards shall be in accordance with ISO 13857:2019. Additionally, the
height shall be at least 1 800 mm and the clearance between the lower edge of the fence guard and
the floor shall not exceed 180 mm in order to reduce the possibility of unauthorized access. Additional
requirements are given in 5.19, and Figures 2 and 3.

If a fence guard is used, the enclosure shall have an interlocked gate. If the stopping time exceeds the
access time to the hazard, the enclosure gate(s) shall have an interlock with guard locking such that the
gate remains locked until the winder has stopped. To facilitate the start-up of a winder, the interlocking
device may be fitted with an override switch provided that overriding also automatically restricts
movement of the winder to crawl speed according to Table 12 by means of a hold-to-run control device
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