°
w SLOVENSKI STANDARD

oSIST prEN 17449:2020
01-april-2020

Varnost strojev - Varnostne zahteve za zakljuéne ¢rte na kovinskem traku

Safety of machinery - Safety requirements to finishing lines for metal strip

Sicherheit von Maschinen - Sicherheitsanforderungen an Adjustageanlagen fur
Metallband

Sécurité des machines' - Prescriptions de sécurité pour-les lignes'de finition pour bandes
meétalliques

Ta slovenski standard je istoveten’z: "prEN"17449

ICS:

13.110 Varnost strojev Safety of machinery

77.180 Oprema za metalursko Equipment for the
industrijo metallurgical industry

oSIST prEN 17449:2020 en,fr,de

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



oSIST prEN 17449:2020

iTeh STANDARD PREVIEW
(standards.iteh.ai)

oSIST prEN 17449:2020
httpsy//standards.iteh.ai/catalog/standards/sist/a20e40a0-34a4-45¢1-8493-

ce3f8aa7d6a5/osist-pren-17449-2020



EUROPEAN STANDARD DRAFT
NORME EUROPEENNE prEN 17449
EUROPAISCHE NORM

January 2020

ICS 77.180

English Version

Safety of machinery - Safety requirements to finishing
lines for metal strip

Sécurité des machines - Prescriptions de sécurité pour Sicherheit von Maschinen - Sicherheitsanforderungen
les lignes de finition pour bandes métalliques an Adjustageanlagen fiir Metallband

This draft European Standard is submitted to CEN members for enquiry. It has been drawn up by the Technical Committee
CEN/TC 322.

If this draft becomes a European Standard, CEN members are bound to comply with the CEN/CENELEC Internal Regulations
which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

This draft European Standard was established by CEN in three official versions (English, French, German). A version in any other
language made by translation/under the responsibility,of.a CEN member/into its'own language and notified to the CEN-CENELEC
Management Centre has the same status as the official versions.

CEN members are the national standards'bodies of Atstria; Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania; Serbia,Sloyakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are
aware and to provide supporting documentation.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without
notice and shall not be referred to as a European Standard.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2020 CEN  All rights of exploitation in any form and by any means reserved Ref. No. prEN 17449:2020 E
worldwide for CEN national Members.



prEN 17449:2019 (E)

Contents Page
EUTOPEAN fOT@WOTI(......iuiuiuinnsssnsisssssssssssasssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s s ss s se s s sssssasasasanansnsnsssnssssssnsasanass 4
000010 L1 0 5
1 Y 6 0 6
2 L0000 T Q=) ) (=) 1 L X 10
3 Terms and defiNitions ... ————————————————— 13
4 Significant hazards and risk asSESSMENt ... —————————— 19
4.1 T 5 1) o | 19
4.2 Interfaces to the linked/integrated eqUIipmMeNt.........ccovvnnnn s ———————— 19
5 Safety requirements and/or protective /risk-reduction measures ... 19
51 =3 1T i 19
5.2 General requirements for design, planning and risk assessment.........c.cuunnnnsnsssssnnens 20
53 List of significant hazards, hazardous situations, safety requirements and/or

protective /TiSK-reduction MEASUIES ... 38
6 Verification/validation of safety requirements/functions and/or protective /risk

TredUCtion MEASUTES Fuusrrfihes Bbuusisensteslobanesbestshelobss siinsstestans sienssitas st dessdslnnsedtdesedrt bensesssssesssssssssnssssessssasasenes 66
6.1 L) 1 1) o | 66
6.2 Required verification D............... HAKO Rl 000NN N K ol (P 66
6.3 Required verification V, M and T .......ssssssssssssssssssssssssssssssssssssssssssssssssssssses 67
7 Information for USE€ .........cousmsperssssssssasesesesssenss earararEiEATr L LARATEL LS LASEREE SRR AR R R RS 68
7.1 =) 1 1) o | 68
7.2 Warning devices and Safety SINS ... 68
7.3 MINIMUM MATKING cuoccciisisirsssssssssissssssssssssss s s s asass s sen 68
7.4 AccOMPANYING dOCUIMENLES c.cucucuiiusmsiissssssssssssssssssssssssssssss s ssasss s e e s e s 68
7.5 Training of PErSONNEL ... 71
8 Supplementary information regarding repair Work........cou 72
Annex A (normative) Requirements for shut-down, emergency stop and other stop

110 00 Lot 0] 73
Annex B (normative) NOISE teST COUE ... s sses 78
Annex C (normative) Protection of persons in case of using asphyxiant gases used in

firefighting SYStEMIS ... s 83
Annex D (informative) Example for operating modes in relation to segregated areas...........ccceeu 87
Annex E (informative) Example for the risk analysis due to interfaces.........cnnn. 88
Annex ZA (informative) Relationship between this European Standard and the essential

requirements of Directive 2006/42/EC aimed to be covered ... 89
53 10) 107 o3 021 0 4, 93



prEN 17449:2019 (E)

Figures

Figure 1 — Exemplary layout of a finishing line for metal STrip ..o seessessees 6
Figure 2 — Exemplary layout of @ SHEEING LINE ...t seeessesseesse s sssssssessssssssssssssssessssssssssnees 8
Figure 3 — Exemplary layout of a cut-t0-1€Ngth lINe ... eessssseesseesssssssessssassssessssees 9
Figure 4 — Exemplary 1ayout of a fEeding LINe.......oreenienreeeceseeseiseisessce s esessssssssssssss s s ssssssssssssssens 9
Figure 5 — Schematic representation of the life phases of a finishing line ... 20
Figure D.1 — Schematic diagram of operating modes in relation to segregated areas.........oeeeeseeens 87
Figure E.1 — Diagram of a hypothetical line indicating potentially hazardous interfaces.........ccoueseeen. 88
Tables

Table 1 — Characteristic tasks and conditions for exemplary operating modes ..........oonenmeenseerseessseeseennne 23
Table 2 — Hazards and corresponding risk parameters for the determination of PLr ......ccoccveenneeseenecenns 30

Table 3 — Main noise sources of finishing line’'equipment and exemplarynoise reduction measures

............................................................................................................................................................................................. 37
Table 4 — Significant hazards, hazardous situations, safety requirements and/or measures.........cccc.eeee 39
Table A.1 — Shut-down functions-... ..................................................................................................................... 74
Table A.2 — Emergency Stop and StOP fUNCHIONS ...t essssessesssssssssss s ssssssssssssssssssssnns 76
Table B.1 — Example of declared dual-number noise emission values for work stations ... 82
Table ZA.1 — Correspondence between this European Standard and Annex 1 of

DIrectiVe 2006 /42 /EC . ireennesecssssisssssesssssessessssssssssssssssssssssssssssssssssssasssssassssssssssssessssssssssssssssssasssssssssssanees 89



prEN 17449:2019 (E)

European foreword

This document (prEN 17449:2019) has been prepared by Technical Committee CEN/TC 322 “Equipment
for making and shaping of metals”, the secretariat of which is held by DIN.

This document is currently submitted to the CEN Enquiry.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this
document.
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Introduction

This European Standard is a type C standard as stated in EN ISO 12100:2010.

This document is not applicable to finishing lines for metal strip (according to the scope) manufactured
before the date of its publication.

The machinery concerned and the extent to which hazards, hazardous situations or hazardous events are
covered are indicated in the Scope of this document.

Where for clarity an example of a preventative measure is given, this should not be considered as the only
possible solution. Any other solution leading to the same risk reduction is permissible if an equivalent
level of safety is achieved.

When requirements of this type-C standard are different from those which are stated in type-A or -B
standards, the requirements of this type-C standard take precedence over the requirements of the other
standards for machines that have been designed and built according to the requirements of this type-C
standard.

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

— machine and/or plant manufacturers (small, medium and large enterprises);
— health and safety bodies (regulators, accident prevention organizations, market surveillance, etc.).

Others can be affected by the level of machinhery safety achieved with'the means of the document by the
above-mentioned stakeholder gnoups:

— machine and/or plant users/employers (small, medium and large enterprises);
— service providers;e/g formaintenance (smalljsmeditum and’large‘enterprises).

The above-mentioned stakeholder groups have been given the possibility to participate at the drafting
process of this document.
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1 Scope

This document specifies the general safety requirements for finishing lines for metal strip, hereafter
referred as finishing line(s), as defined in 3.1.

This document deals with significant hazards, hazardous situations and events relevant for finishing lines
when used as intended and under conditions foreseen by the manufacturer. This document provides the
requirements to be met by the manufacturer to ensure the safety of persons and property during
transport, commissioning, operation and de-commissioning, as well as in the event of foreseeable failures
or malfunctions that can occur in the equipment (see Clauses 4 and 5).

This document is applicable to:

Plant (machinery, equipment, devices) for the customer-specific processing of metal strip/metal foil
(starting material: hot rolled or cold rolled strip as coil) from the material feeding (1) via the finishing
process (2) until the material removal (3) (see exemplary layout in Figure 1).

Key
supply or removal of material (as coil) or tools (e.g. spool/sleeve)
finishing process (e.g. cutting, trimming, punching, straightening, laminating, inspecting, rewinding)

1
2
3 removal or supply of material (e.g. as coil, slit strip, stack) respectively pallet feed
4 changing devices (e.g. levelling rolls, knife shaft, cutting tools)

5

border of the finishing line

Figure 1 — Exemplary layout of a finishing line for metal strip

Examples of finishing lines and their machinery/equipment covered by the scope of this standard are
listed below:

— finishing lines, e.g.:

— slitting line (see Figure 2);

— cut-to-length line (see Figure 3);
— feeding line (see Figure 4);

— blanking line;

— trimming line;
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— rounding machines;
— strip edge machining lines;
— inspection lines;
— rewinding lines, separator lines, doubler lines;
— strip-supply lines (e.g. for presses or roll forming lines);
— interlinked machinery/equipment which can be part of a finishing line, e.g.:
— coil conveying (e.g. feeding in, threading, pushing-in, guiding and transporting);
— stretching, bending, levelling machine;
— marking machine;
— recoiler and uncoiler;
— shears;
— punching machine;
— coil and sleeve handling device;
— welding machine;
— oiling machine;
— scrap chopper, scrap coiler, écrap conveyor;
— changing device;
— stacking device;
— coil transport device (associated with the line);
— measuring systems and devices;

— fluid systems.

The following machinery may be part of or linked to a finishing line but are not covered by this document:
— packaging lines (EN 415);

— roll forming lines;

— machines for painting and laminating;
— embossing machine;

— saws;

— plate shear (plate as raw material) (EN 13985);
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equipment for applying (removing) media to (from) the material surface;

coil transport devices outside the boundaries of the line (e.g. supply from the storage);

presses (EN 692 and EN 693);

milling machines (EN 13128);

machinery using laser (EN ISO 11553) for strip processing (e.g. welding, cutting);
punching machines (as stand-alone machine);

cranes;

robots (EN ISO 10218);

separate media systems (e.g. compressed air system, exhaust system);

storage equipment.

For modernization, this document can be applied for the parts to be modernized.

5

Key

1 uncoiler 5 recoiler

2 peeler 6 coil car

3 circular knife cutter 7 knife changing device
4 loop 8 coil car

Figure 2 — Exemplary layout of a slitting line
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—

Key

1 uncoiler 7
2 peeler 8
3 shear

4 scrap box 9
5 straightener 10
6 loop 11

(5
M
K

—10

feeder

shear (covered by the scope) or

press; laser. (not coveredby. the scope)
stacker

coil car

stacker car

Figure 3— Exemplary layout of a'cut-to-length line

5

Key
uncoiler
peeler
straightener

4 shear (covered by the scope) or

press, laser (not covered by the scope)
5  conveyor belt

coil car

Figure 4 — Exemplary layout of a feeding line
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2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

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

EN 614-1:2006+A1:2009, Safety of machinery - Ergonomic design principles - Part 1: Terminology and
general principles

EN 614-2, Safety of machinery - Ergonomic design principles - Part 2: Interactions between the design of
machinery and work tasks

EN 842, Safety of machinery - Visual danger signals - General requirements, design and testing

EN 894-1, Safety of machinery - Ergonomics requirements for the design of displays and control actuators -
Part 1: General principles for human interactions with displays and control actuators

EN 894-2, Safety of machinery - Ergonomics requirements for the design of displays and control actuators -
Part 2: Displays

EN 894-3, Safety of machinery - Ergonomics requirements for the design of displays and control actuators -
Part 3: Control actuators

EN 953,
EN 981, Safety of machinery - System of auditory.and.visual danger. and information signals

EN 1299, Mechanical vibration and shock - Vibration isolation of machines - Information for the application
of source isolation :

EN 12198-3, Safety of machinery - Assessmenit and redultion of risks arising from radiation emitted by
machinery - Part 3: Reduction of radiation by attenuation or screening

EN 12254, Screens for laser working places - Safety requirements and testing
EN 12464-1, Light and lighting - Lighting of work places - Part 1: Indoor work places

EN 13861, Safety of machinery - Guidance for the application of ergonomics standards in the design of
machinery

EN 14253, Mechanical vibration - Measurement and calculation of occupational exposure to whole-body
vibration with reference to health — Practical guidance

EN 60204-1:2006, Safety of machinery - Electrical equipment of machines - Part 1: General requirements
(IEC 60204-1)

EN 60447, Basic and safety principles for man-machine interface, marking and identification - Actuating
principles (IEC 60447)

EN 60825-1, Safety of laser products - Part 1: Equipment classification and requirements (IEC 60825- 1)
EN 60825-4, Safety of laser products - Part 4: Laser guards (IEC 60825-4)

EN 61310 (all parts), Safety of machinery - Indication, marking and actuation (IEC 61310)

10
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EN 61496-1, Safety of machinery - Electro-sensitive protective equipment - Part 1: General requirements
and tests (IEC 61496-1)

EN ISO 361, Basic ionizing radiation symbol (1SO 361)

EN ISO 4413, Hydraulic fluid power - General rules and safety requirements for systems and their
components (1SO 4413)

EN ISO 4414, Pneumatic fluid power - General rules and safety requirements for systems and their
components (1S0O 4414)

EN ISO 4871:2009, Acoustics - Declaration and verification of noise emission values of machinery and
equipment (I1SO 4871:1996)

EN ISO 7010, Graphical symbols - Safety colours and safety signs - Registered safety signs (1SO 7010)
EN ISO 7731, Ergonomics - Danger signals for public and work areas - Auditory danger signals (1SO 7731)

EN ISO 11064-1, Ergonomic design of control centres - Part 1: Principles for the design of control centres
(IS0 11064-1)

EN ISO 11064-2, Ergonomic design of control centres - Part 2: Principles for the arrangement of control
suites (1SO 11064-2)

EN ISO 11064-3, Ergonomic design of control centres - Part 3: Control room layout (1SO 11064-3)

EN ISO 11064-6, Ergonomic design of control centres - Part 6: Environmental requirements for control
centres (1SO 11064-6)

EN ISO 11202, Acoustics - Noise emitted by machinery and equipment - Determination of emission sound
pressure levels at a work station and at other specified positions applying approximate environmental
corrections (1S0 11202)

EN ISO 11553 (all parts), Safety of machinery - Laser processing machines

EN ISO 12100:2010, Safety of machinery - General principles for design - Risk assessment and risk reduction
(IS0 12100:2010)

EN ISO 13732-1, Ergonomics of the thermal environment - Methods for the assessment of human responses
to contact with surfaces - Part 1: Hot surfaces (1SO 13732-1)

EN ISO 13850:2015, Safety of machinery - Emergency stop function - Principles for design (IS0 13850:2015)

EN ISO 13854, Safety of machinery - Minimum gaps to avoid crushing of parts of the human body (ISO
13854)

EN ISO 13849-1:2015, Safety of machinery - Safety-related parts of control systems - Part 1: General
principles for design (ISO 13849-1:2015)

EN ISO 13855, Safety of machinery - Positioning of safeqguards with respect to the approach speeds of parts
of the human body (I1SO 13855)

EN ISO 13857, Safety of machinery - Safety distances to prevent hazard zones being reached by upper and
lower limbs (ISO 13857)

11
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EN ISO 14118, Safety of machinery - Prevention of unexpected start-up (1SO 14118)

EN ISO 14119, Safety of machinery - Interlocking devices associated with guards - Principles for design and
selection (1SO 14119)

EN ISO 14120, Safety of machinery - Guards - General requirements for the design and construction of fixed
and movable guards (1SO 14120)

EN ISO 14122-1, Safety of machinery - Permanent means of access to machinery - Part 1: Choice of fixed
means and general requirements of access (1SO 14122-1)

EN ISO 14122-2, Safety of machinery - Permanent means of access to machinery - Part 2: Working platforms
and walkways (1S0 14122-2)

EN ISO 14122-3, Safety of machinery - Permanent means of access to machinery - Part 3: Stairs, stepladders
and guard-rails (IS0 14122-3)

EN ISO 14122-4, Safety of machinery - Permanent means of access to machinery - Part 4: Fixed ladders (1SO
14122-4)

EN ISO 14123-1, Safety of machinery - Reduction of risks to health resulting from hazardous substances
emitted by machinery - Part 1: Principles and specifications for machinery manufacturers (1SO 14123-1)

EN ISO 14123-2, Safety of machinery, - ‘Reduction of risks'to Jhealth resulting| from hazardous substances
emitted by machinery - Part 2: Methodology leading to verification procedures (1SO 14123-2)

ISO 3864-1, Graphical symbols - Safety colours and safety signs - Part 1: Design principles for safety signs
and safety markings

[SO 6183, Fire protection equipment - Carbon dioxide-extinguishing systems for use on premises - Design
and installation

12



prEN 17449:2019 (E)

3 Terms and definitions

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

[SO and IEC maintain terminological databases for use in standardization at the following addresses:
¢ ISO Online browsing platform: available at https://www.iso.org/obp
¢ IEC Electropedia: available at http://www.electropedia.org/

31

finishing line

machinery used for the customer-specific manufacture of metal strip or metal foil by one of the following
lines, their combination or, in addition, a combination with machinery which is not covered by this
standard (e.g. presses, milling machines, lasers):

3.1.1
slitting line
machinery to cut the strip into minimum two defined strip widths by longitudinal separation

3.1.2
cut-to-length line
machinery to cut the strip into defined strip lengths by cross-sectional separation

3.1.3
feeding line
machinery to prepare and/or feedthe'strip to'subsequent processing

3.14

trimming line

machinery to cut the strip to a defined'strip width'‘and/or to'ificrease strip edge quality by longitudinal
separation (e.g. side/edge trimming shear)

3.1.5
rounding machine
machinery for removing a burr

3.1.6
strip edge machining line
machinery for machining or shaping the strip edge, e.g. after trimming or rounding

3.1.7

inspection line

machinery for the visual, manual or automatic detection of the material condition (e. g surface, edge,
dimension, flatness, pores)

3.1.8
recoiling line
machinery for rewinding the strip (e.g. changing top to bottom side, spool changing)

3.1.9
separator line
machinery for separating layers of multi-layer strips, e.g. aluminium foil

13
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