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Foreword 

This document (EN 15061:2007+A1:2008) has been prepared by Technical Committee CEN/TC 322 
“Equipments for making and shaping of metals - Safety requirements”, the secretariat of which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by May 2009, and conflicting national standards shall be withdrawn at the 
latest by December 2009. 

This document includes Amendment 1, approved by CEN on 2008-10-23. 

This document supersedes EN 15061:2007. 

The start and finish of text introduced or altered by amendment is indicated in the text by tags ! ". 

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

For relationship with EC Directive(s), see informative Annexes ZA and ZB, which are integral parts of this 
document." 

This standard was elaborated by CEN/TC 322/WG4 comprising experts from the following countries: Austria, 
Germany, Italy, The Netherlands and Sweden. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, 
Sweden, Switzerland and United Kingdom. 
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Introduction 

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

The machinery concerned and the extent to which hazards, hazardous situations and events are covered are 
indicated in the scope of this European Standard. When provisions of this type C standard are different from 
those which are stated in type A or B standards, the provisions of this type C standard take precedence over 
the provisions of the other standards, for machines that have been designed and built according to the 
provisions of this type C standard. 

Where for clarity an example of a preventive measure is given in this standard, this should not been 
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. 
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1 Scope 

This European Standard defines the health and safety requirements of strip processing lines (see 3.1). 

This European Standard deals with all significant hazards, hazardous situations and events relevant for strip 
processing line machinery and equipment, when used as intended and under conditions foreseen by the 
manufacturer, but also includes foreseeable faults and malfunctions in case of misuse. 

This European Standard specifies the requirements to ensure the safety of persons which are to be 
considered and met during the design, assembly, transport, commissioning, operation, maintenance and 
decommissioning of the equipment.  

This European Standard applies to: 

Strip processing lines for treating metal strip: from take-over point (see 3.6) of the entry section (terminal 
equipment, see 3.2) through the process (processing and terminal equipment, see 3.3 and 3.2) up to the take-
over point of the exit section or interface to other lines (terminal equipment). 

Terminal equipment for: Processing and terminal equipment for: Terminal equipment for: 

Entry section   

 ⎯ Pickling (5.3.5) (1)  

 ⎯ Pre-treatment (5.3.6) (1)  

 ⎯ Hot dipping (5.3.7) (1)  

 ⎯ Electro plating (5.3.8) (1)  

 ⎯ Tension levelling/scale breaking (5.3.9) (1)  

 ⎯ Organic coating by roll coater (5.3.10) (1)  

 ⎯ Chemical post-treating (5.3.11) (1) 

⎯ Annealing (1), (2) 

(1) it may include also terminal equipment according to 5.2 

(2)
 for annealing lines the requirement for related 

processing equipment (5.3.5 to 5.3.11) is covered by 
this standard. The requirements for the furnace of 
annealing lines are covered by EN 746-1, EN 746-2 and 
EN 746-3 

 

  Exit section 

 

This European Standard does not cover: 

⎯ Furnaces in accordance with EN 746-1, EN 746-2 and EN 746-3; 

⎯ Dryers and ovens in accordance with EN 1539; 

⎯ Coil transporting system before take-over-point at the entry section and after take-over-point at the exit 
section, e. g., hook conveyors, overhead cranes, fork lift and railway trucks and other vehicles; 

⎯ Storage equipment for coils; 

⎯ Rolling mill stands (i. e., skin pass and reduction stands) according to prEN 15094; 
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⎯ Rollshop equipment. 

If applicable, the safety requirements of those standards mentioned above should be considered. 

This European Standard is not applicable to strip processing line machinery and equipment, which are 
manufactured before the date of publication of this standard by CEN. 

2 Normative references 

The following referenced documents are indispensable for the application of this European Standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

!deleted text" 

EN 349, Safety of machinery — Minimum gaps to avoid crushing of parts of the human body 

EN 614-1:2006, 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 626-1, Safety of machinery — Reduction of risks to health from hazardous substances emitted by 
machinery — Part 1: Principles and specifications for machinery manufacturers 

EN 626-2, Safety of machinery — Reduction of risk to health from hazardous substances emitted by 
machinery — Part 2: Methodology leading to verification procedures 

EN 689, Workplace atmospheres — Guidance for the assessment of exposure by inhalation to chemical 
agents for comparison with limit values and measurement strategy 

!deleted text" 

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 953:1997, Safety of machinery — Guards — General requirements for the design and construction of fixed 
and movable guards 

EN 981, Safety of machinery — System of auditory and visual danger and information signals 

EN 982, Safety of machinery — Safety requirements for fluid power systems and their components — 
Hydraulics 

EN 983, Safety of machinery — Safety requirements for fluid power systems and their components — 
Pneumatics 

BS EN 15061:2007+A1:2008
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http://dx.doi.org/10.3403/00691252U
http://dx.doi.org/10.3403/00893278U
http://dx.doi.org/10.3403/01097998U
http://dx.doi.org/10.3403/01100864U
http://dx.doi.org/10.3403/02000044U
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EN 999, Safety of machinery — The positioning of protective equipment in respect of approach speeds of 
parts of the human body 

EN 1032, Mechanical vibration - Testing of mobile machinery in order to determine the vibration emission 
value 

EN 1037:1995, Safety of machinery — Prevention of unexpected start-up 

EN 10501), Safety of machinery — Principles for risk assessment 

EN 1088, Safety of machinery — Interlocking devices associated with guards - Principles for design and 
selection 

EN 1127-1, Explosive atmospheres - Explosion prevention and protection - Part 1: Basic concepts and 
methodology 

EN 1248, Foundry Machinery — Safety requirements for abrasive blasting equipment 

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

EN 1760-2, Safety of machinery - Pressure sensitive protective devices - Part 2: General principles for the 
design and testing of pressure sensitive edges and pressure sensitive bars 

EN 1837, Safety of machinery — Integral lighting of machines 

EN 12094-1, Fixed firefighting systems — Components for gas extinguishing systems — Part 1: 
Requirements and test methods for electrical automatic control and delay devices 

EN 12198-3; Safety of machinery — Assessment and reduction 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 13478, Safety of machinery — Fire prevention and protection 

EN 13480-1, Metallic industrial piping — Part 1: General 

EN 13480-2, Metallic industrial piping — Part 2: Materials 

EN 13480-3, Metallic industrial piping — Part 3: Design and calculation2  

EN 13480-4, Metallic industrial piping — Part 4: Fabrication and installation 

EN 13480-5, Metallic industrial piping — Part 5: Inspection and testing 

EN 60204-1:2006, Safety of machinery — Electrical equipment of machines — Part 1: General requirements 
(IEC 60204-1:2005, modified) 

prEN 60825-1, Safety of laser products — Part 1: Equipment classification and requirements 

EN 60825-4, Safety of laser products - Part 4: Laser guards (IEC 60825-4:2006) 

                                                           

1) Will be replaced by prEN ISO 14121-1. 

2 Attention, see 5.1.11 
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http://dx.doi.org/10.3403/00799712U
http://dx.doi.org/10.3403/01281975U
http://dx.doi.org/10.3403/02287161U
http://dx.doi.org/10.3403/01138072U
http://dx.doi.org/10.3403/02249131U
http://dx.doi.org/10.3403/01783195U
http://dx.doi.org/10.3403/02919613U
http://dx.doi.org/10.3403/02709038U
http://dx.doi.org/10.3403/01600413U
http://dx.doi.org/10.3403/02473434U
http://dx.doi.org/10.3403/02597730U
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EN 61310-1, Safety of machinery - Indication, marking and actuation - Part 1: Requirements for visual, 
auditory and tactile signals (IEC 61310-1:1995) 

EN 61310-2, Safety of machinery - Indication, marking and actuation - Part 2: Requirements for marking (IEC 
61310-2:1995) 

EN 61496-13),Safety of machinery - Electro-sensitive protective equipment - Part 1: General requirements and 
tests (IEC 61496-1:2004, modified) 

prEN 61496-3, Safety of machinery — Electro-sensitive protective equipment — Part 3: Particular require-
ments for Active Opto-electronic Protective Devices responsive to Diffuse Reflection (AOPDDR) 

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

EN ISO 7731, Ergonomics - Danger signals for public and work areas - Auditory danger signals (ISO 
7731:2003) 

EN ISO 10218-1, Robots for industrial environments - Safety requirements - Part 1: Robot (ISO 10218-
1:2006) 

EN ISO 11064-1, Ergonomic design of control centres - Part 1: Principles for the design of control centres 
(ISO 11064-1:2000) 

EN ISO 11064-2, Ergonomic design of control centres - Part 2: Principles for the arrangement of control suites 
(ISO 11064-2:2000) 

EN ISO 11064-3, Ergonomic design of control centres - Part 3: Control room layout (ISO 11064-3:1999) 

EN ISO 11064-4, Ergonomic design of control centres - Part 4: Layout and dimensions of workstations (ISO 
11064-4:2004) 

prEN ISO 11064-5, Ergonomic design of control centres -- Part 5: Displays and controls (ISO/DIS 11064-
5:2006)  

EN ISO 11064-6, Ergonomic design of control centres - Part 6: Environmental requirements for control centres 
(ISO 11064-6:2005) 

EN ISO 11064-7, Ergonomic design of control centres - Part 7: Principles for the evaluation of control centres 
(ISO 11064-7:2006)  

EN ISO 11202, Acoustics - Noise emitted by machinery and equipment - Measurement of emission sound 
pressure levels at a work station and at other specified positions - Survey method in situ (ISO 11202:1995) 

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

EN ISO 12100-1:2003, Safety of machinery - Basic concepts, general principles for design - Part 1: Basic 
terminology, methodology (ISO 12100-1:2003) 

EN ISO 12100-2:2003, Safety of machinery - Basic concepts, general principles for design - Part 2: Technical 
principles (ISO 12100-2:2003) 

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

                                                           

3) To be amended by EN 61496-1/prA1 (2006-06). 

BS EN 15061:2007+A1:2008

Full document details: BS EN 15061:2007+A1:2008

http://dx.doi.org/10.3403/00553707U
http://dx.doi.org/10.3403/00553707
http://dx.doi.org/10.3403/00553710U
http://dx.doi.org/10.3403/00553710
http://dx.doi.org/10.3403/00553710
http://dx.doi.org/10.3403/01950265U
http://dx.doi.org/10.3403/01139088
http://dx.doi.org/10.3403/30201649
http://dx.doi.org/10.3403/03205335U
http://dx.doi.org/10.3403/30192269
http://dx.doi.org/10.3403/30192269
http://dx.doi.org/10.3403/30122369U
http://dx.doi.org/10.3403/BSENISO10218
http://dx.doi.org/10.3403/02448896U
http://dx.doi.org/10.3403/02448896
http://dx.doi.org/10.3403/02406098U
http://dx.doi.org/10.3403/02406098
http://dx.doi.org/10.3403/02203756U
http://dx.doi.org/10.3403/02203756
http://dx.doi.org/10.3403/03083625U
http://dx.doi.org/10.3403/03083625
http://dx.doi.org/10.3403/03083625
http://dx.doi.org/10.3403/30067471U
http://dx.doi.org/10.3403/30067471
http://dx.doi.org/10.3403/30067472U
http://dx.doi.org/10.3403/30067472
http://dx.doi.org/10.3403/00882281U
http://dx.doi.org/10.3403/30202836
http://dx.doi.org/10.3403/01383605U
http://dx.doi.org/10.3403/30202866
http://dx.doi.org/10.3403/02925544
http://dx.doi.org/10.3403/02925544
http://dx.doi.org/10.3403/02925556
http://dx.doi.org/10.3403/02925556
http://dx.doi.org/10.3403/30024784U
http://dx.doi.org/10.3403/30192247
http://dx.doi.org/10.3403/01950265U
http://www.avadocuments.com/doc/bs-en-15061-2007-a1-2008
http://www.avadocuments.com/doc/bs-en-15061-2007-a1-2008


EN 15061:2007+A1:2008 (E) 

12 

EN ISO 13849-1:2006, Safety of machinery - Safety-related parts of control systems - Part 1: General 
principles for design (ISO 13849-1:2006) 

EN ISO 13850:2006, Safety of machinery - Emergency stop - Principles for design (ISO 13850:2006)  

!EN ISO 13857:2008, Safety of machinery – Safety distances to prevent hazard zones being reached by 
upper and lower limbs (ISO 13857:2008)" 

EN ISO 14122-1, Safety of machinery - Permanent means of access to machinery - Part 1: Choice of fixed 
means of access between two levels (ISO 14122-1:2001) 

EN ISO 14122-2, Safety of machinery - Permanent means of access to machinery - Part 2: Working platforms 
and walkways (ISO 14122-2:2001) 

EN ISO 14122-3, Safety of machinery - Permanent means of access to machinery - Part 3: Stairs, stepladders 
and guard-rails (ISO 14122-3:2001) 

EN ISO 14122-4, Safety of machinery - Permanent means of access to machinery - Part 4: Fixed ladders (ISO 
14122-4:2004) 

EN ISO 15004-1, Ophthalmic instruments - Fundamental requirements and test methods - Part 1: General 
requirements applicable to all ophthalmic instruments (ISO 15004-1:2006) 

ISO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles for safety signs 
in workplaces and public areas 

ISO 7000, Graphical symbols for use on equipment — Index and synopsis 

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

CLC/R 044-001:1999, Safety of machinery — Guidance and recommendations for the avoidance of hazards 
due to static electricity 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in EN ISO 12100-1:2003 and the following 
apply. 

NOTE Definitions used in EN and ISO standards referred to in this document are also valid for this document. 

3.1 
strip processing line 
interconnection of equipment described in 3.2 and 3.3 in which several machines or stages are linked 

3.2 
terminal equipment 
equipment for moving, guiding, connecting, dividing and trimming the metal strip, coil handling equipment and 
related auxiliary equipment like hydraulic and pneumatic equipment 

3.3 
processing equipment 
equipment for treating the surface and/or modifying the product properties 

3.4 
plating section 
various number of electroplating cells in the process section of an electro processing line 
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NOTE E. g., see Figure D.7. 

3.5 
safety layout 
description of line-related equipment with safety functions which should ensure safe operation of the strip 
processing line, avoiding hazards or hazardous situations for, e. g., unauthorized access 

3.6 
take-over point 
point where overhead cranes or other transport systems deposit or remove coils 

3.7 
product 
metal strip being processed 

3.8 
coil 
metal strip winded to a roll 

3.9 
cobbling 
product leaving its intended path 

3.10 
pulpit 
room, in which control desks and monitoring facilities for a machine or equipment are located 

3.11 
control stand 
free standing control desk placed adjacent to machine or equipment 

3.12 
maintenance 
service, inspection and repair of all machinery and equipment of the strip processing line 

NOTE For details, see EN 13306. 

3.13 
modes of operation 
machinery and equipment of strip processing lines, i. e., single machines or groups of interconnected parts, 
can function under different modes of operation (see Figure D.1) 

a) manual mode 
mode of operation in which every single function of the equipment is controlled by an operator by means of a 
hold-to-run control or equivalent device (3.26 of EN ISO 12100-1:2003) 

b) semi-automatic mode 
mode of operation of the machinery consisting of a series of automatic sequences (summary of functions) into 
which the whole working cycle is subdivided: at the end of each sequence, started by the operator and then 
controlled by a programmable electronic system, the operation is automatically stopped, and a new command 
of the operator is needed to initiate the next sequence 

c) automatic mode 
mode of operation in which the process, e. g., a cycle of successive or parallel sequences, once initiated by 
the operator, is totally controlled by a programmable electronic system: repetition of the working cycle of the 
machinery takes place without any operator intervention required, as long as the running conditions are met 

3.14 
trained personnel 
persons with the knowledge of systems, background, experience and ability to operate and/or maintain the 
equipment in the indented use and proper operation of the machinery/equipment 
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3.15 
unauthorised person 
person not permitted to enter certain areas or to perform certain actions in the area of strip processing lines in 
relation with the operation and/or maintenance of the equipment 

4 List of significant hazards 

This clause contains all significant hazards, hazardous situations and events, as far as they are dealt with in 
this standard, identified by risk assessment as significant for this type of machinery and which requires action 
to eliminate or reduce the risk. 

The risk identification was determined as follows: 

a) potentially hazardous situations having significant risks; 

b) the safety requirements and/or measures which shall be incorporated into the machinery/equipment; 

c) any special instructions which will need to be communicated to the user. 

The significant hazards and hazardous situations and events are listed in Columns 1 and 2 of Table 1 for 
terminal equipment (see 5.2) and Table 2 for processing equipment (see 5.3). 

In addition it is important that the manufacturers shall identify through their own risk assessment (see 
EN 1050) which of the hazards listed in Table 1 and 2 are significant for machinery/equipment interlinked to a 
line. It shall include hazards related to the surrounding (e. g., wall/building, cranes, other equipment) which are 
linked to strip processing lines. 

The manufacturer shall take account of the provisions and safety requirements referred to in these standards 
and listed in Clause 2, if applicable. 

5 Safety requirements and/or measures 

5.1 General design requirements 

5.1.1 Introduction 

Strip processing lines conforming to this standard shall comply with the safety requirements and/or measures 
set out in Clause 5 together with those set out in Annexes A and B and the information for use as defined in 
Clause 7. 

This standard assumes, that 

⎯ strip processing lines are operated and maintained by adequately trained competent personnel. Manual 
intervention for setting, adjustment and maintenance is accepted as part of the normal use; 

⎯ strip processing line is used with adequate workplace lighting conforming to EN 12464-1 or to local 
regulations. 

The manufacturer shall also include in the information for use all details required for a safe operating process 
under normal operating condition. The manufacturer shall also describe the specific safety measures in case 
of special operating modes, e. g., maintenance and adjustment work. 

Safety devices shall be protected against damage. In particular they shall be robust to withstand damages 
related to normal operation in the respective area, e. g., caused by thermal radiation, vibration, water 
condensation, dust, etc. 
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The operators positions shall be so designed that frequently used controls be located in a zone of comfort 
reach. Occasionally used controls can be located in zone of reach (see EN ISO 6682). 

Good direct visibility from operator's position to the operating process shall be ensured. If required, visual aids 
(e. g., CCTV, mirrors) shall be provided. 

Manufacturers of strip processing lines are normally not involved in planning the entire plant (e. g., halls, civil 
works). But in any case they have to take into account the following aspects in order to ensure good 
placement and safe operation of the strip processing line: 

⎯ accessibility, according to the requirements of 5.1.4; 

⎯ maintenance and clearance gaps for cleaning, according to the requirements of !EN ISO 13857", 
EN 349, !deleted text", EN 953 and EN 1088; 

⎯ escape routes; 

⎯ movement of machinery and materials, according to the requirements of EN 999; 

⎯ safe operation, according to the requirements of 5.2 and 5.3; 

⎯ health and safety at the workplace, according to the requirements of !EN ISO 13857", EN 953; and 

⎯ prevention of emissions hazardous to health at the workplace (e. g. noise, vibration, pollution). 

The following clauses show general design and special safety requirements and/or measures. Their relevance 
to the significant hazards and hazardous situations are shown in Table 1 and Table 2. 

5.1.2 Structural assembly 

The manufacturer shall undertake and record design calculations to show that the structural assembly, e. g., 
steel sections, auxiliaries, and services, which form part of the equipment are adequate for safety functions 
under intended use. 

5.1.3 Safety layout 

The manufacturer shall prepare a safety layout document of the strip processing line. The aim of the safety 
layout is to give information, normally by means of one or more drawing about the physical position of safety 
related elements at the strip processing line like, e. g., 

⎯ danger zones; 

⎯ pulpit, control stand; 

⎯ visual warning equipment (e. g., signal lights); 

⎯ emergency stop buttons; 

⎯ escape routes (if necessary, e. g., for large lines); 

⎯ other safety-related safety marking; 

⎯ guards, safety doors, safety light barriers etc.; 

⎯ emergency showers. 
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5.1.4 Access to the line 

5.1.4.1 Access to operating points 

All parts of equipment, e. g., control stands, pulpits, underground areas, inspection and service floors, which 
personnel is required to have access for operation or maintenance shall be served by adequate means of 
access. Such means of access (like stairways, walkways, platforms, etc.) shall meet the requirements as 
defined in EN ISO 14122-1, EN ISO 14122-2, EN ISO 14122-3 and EN ISO 14122-4. 

Persons shall be protected against product, heat radiation and jets of high pressure fluids or gases (examples 
are illustrated in Figures D.3 to D.6). 

Surfaces for walking or standing shall be selected so that the risks of slips, trips and falls caused by scale, oil, 
emulsion and/or lubricant are avoided or reduced according to 5.5.6 of EN ISO 12100-2:2003. 

5.1.4.2 Access to danger zones 

a) In general, strip processing lines shall be safeguarded in such a way that hazardous situations arising 
from access of persons to the line shall be prevented. 

b) Where automatic operation take place (e. g., coiling, strip in motion, coil transport) access shall be 
prevented by guards (5.1.5), because of the presence of significant hazards (e. g., dangerous movements 
and/or conditions of the involved equipment). For exceptions see f) hereafter. 

c) Access to the danger zones of a strip processing line during operation as well as for maintenance shall be 
permitted only after the automatic operation of the equipment has been stopped (A.2) and the related 
risks (e. g., stored energy, temperature, radiation) have been isolated according to EN ISO 13849-1 and 
EN 1037. Appropriate safety measures and/or intervention procedures shall be applied. Therefore, safety 
conditions shall be considered, in particular: 

⎯ conditions for access (e. g., switching to manual control mode, key-lockable switches for the personal 
safety of maintenance staff); 

⎯ conditions for staying/working (e. g., hold-to-run-control with full overview of the danger zone, 5.4.2); 

⎯ conditions for re-start (e. g., access doors are closed and reset button has been pushed). 

d) The relevant performance level/category for the safety related parts of control systems covering safety 
functions in relation with access of persons to danger zones during operation or maintenance, shall be 
selected according to the specific risk assessment and consider the requirements of EN 1088 and 
EN ISO 13849-1. The requirements of EN 1037 shall also be considered to ensure prevention of 
unexpected start-up of machinery. 

e) The manufacturer shall specify in the Information for use the conditions under which access to the danger 
zones of the line shall be permitted (7.4, 7.5), including details about safe systems of working, as well as 
adoption of precautions like personal protective equipment (PPE), use of handling tools, etc.. 

f) Access to strip in motion in certain positions shall meet the following requirements: 

⎯ area of molten metal pot (5.3.7.1.1; for an exemplary drawing see Figure D.2); 

⎯ strip inspection section (5.2.11, 5.4.4; for exemplary drawings see Figures D.5 and D.6); 

⎯ rotating coating rolls during normal operation, preparation for painting (5.3.11.2). 

g) If possible, remote monitoring (e. g., cameras, mirrors, probes) shall be used to make personnel access 
unnecessary. 
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h) Warning signs shall be installed so that they are visible from outside of the danger zone. 

5.1.4.3 Access to rotating/moving parts 

Drive shafts, coupling, belts and chains which are accessible while rotating/moving shall be guarded in 
accordance with EN 953 and !EN ISO 13857". Drive shafts and couplings shall be designed with a 
smooth surface without protruding parts except where they are operational essential. Shafts shall be marked 
to indicate when in motion. 

5.1.5 Guards 

Guards used to prevent access to a danger zone shall be selected as appropriate depending on:  

⎯ design and function of the machinery; 

⎯ degree of access to be permitted to a danger zone; 

⎯ frequency of access required. 

Further guidance to the selection of types of guards is given in Clause 6 of EN 953:1997. 

Instead of fixed guards, movable guards (e. g., doors with interlocking devices with guard locking) shall be 
used if frequent access is required to a danger zone. 

The design and construction of guards shall be in accordance with EN 953. With regard to safety 
distances !deleted text", EN 349 and !EN ISO 13857" shall be applied. In particular, distance 
guards (e. g., perimeter fences, protective structures) shall be at least 1 400 mm high, provided that the other 
requirements of !EN ISO 13857" are met. 

5.1.6 Guard-rail 

Guard-rails instead of guards can be used as a measure to prevent unintentional access of unauthorised 
persons to zones where only minor residual risks exist, e. g., zones where equipment with potentially 
dangerous movements can be operated only in manual mode by means of hold-to-run devices from control 
stands with full overview of the driven elements (see 5.4.2). In this case guard-rails shall be associated with 
warning signs. 

In addition, the manufacturer shall give information in the Information for use (7.4, 7.5) about the foreseen 
restrictions for access to the areas and about the nature of the existing residual risks. 

Therefore, guard-rails are not permitted as the sole measure of safeguarding hazardous areas in case of 
significant risks (e. g., from moving machinery or processed product, from burns). 

Guard-rails shall be used where hazards of slips, trips and falls are present. 

The design of guard-rails shall be in accordance with EN ISO 14122-3. 

5.1.7 Safety signs and warning devices 

Safety signs and warning devices according to EN 61310-1 and EN 61310-2 shall be used. 

Danger signals shall be in accordance with EN ISO 7731 and/or EN 842 and/or EN 981. Graphical symbols 
shall be in accordance with ISO 3864-1 and/or ISO 7000. 

Where non-ionising radiation exists, warning signs about risks for persons with implanted medical devices 
shall be displayed. 
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The manufacturer shall not rely upon warning devices alone to reduce hazards in case of significant risks. 

The manufacturer shall give instructions in the Information for use. 

5.1.8 Safety-related control systems 

Safety-related control systems shall meet the requirements as defined in Annex A. 

5.1.9 Personal protective equipment (PPE) 

The manufacturer shall give information in the Information for use (Clause 7) on the required attributes of any 
PPE needed to safeguard personnel from any residual risks remaining after applying the design and technical 
safety requirements. 

5.1.10 Electrical equipment 

Electrical equipment shall conform to EN 60204-1. In particular the manufacturer shall construct and install all 
electrical equipment so that it is capable to withstand all hazards, including those from heat, vibration, 
aggressive substances and wet conditions, identified in the risk assessment required at the design stage and 
taking into account the requirement set out in Annex A of this standard. 

5.1.11 Hydraulic, pneumatic, cooling and lubrication systems 

Hydraulic systems shall be designed according to EN 982 and pneumatic systems according to EN 983. 

Hydraulic, pneumatic as well as cooling and lubrication systems shall be designed to reduce risks of toxic 
effects, fire, noise and vibration. Hazards associated with pressure, temperature, ignition sources, and 
proximity to adjacent personnel shall be taken into account. 

Where the risk of spilling of fluids in case of leakage at permanent workplaces is given, coverings of flanges, 
fittings and hoses shall be provided. 

For the design of high pressure pipes EN 13480 parts 1 to 5 shall be considered. 

Ends of flexible pipes or hoses shall be secured (e.g. with a chain) to prevent flailing in case of loosening or 
breaking. 

NOTE Caution should be taken when using EN 13480-3:2002 to calculate wall thicknesses of pipes because the 
formula in this version produces pipes of unrealistic dimensions. Until EN 13480-3 is revised manufacturers should use 
appropriate proven standards, whether current or withdrawn. 

5.1.12 Fluid systems carrying or containing fluids 

Manufacturers of strip processing lines using fluid systems carrying or containing fluids which are likely to 
solidify and/or have high or low viscosity which can increase the hazard due to temperature influences, shall 
provide protection against temperature influences. Instruction shall be given in the Information for use about 
the correct fluid to be used and to ensure protection against high temperature influences and involved 
hazardous situations. 

5.1.13 Material to be discharged to drains 

The manufacturer shall specify the material which has to be discharged to drains. This information shall 
include connection means to waste-discharge points and floor drains which form a part of the equipment. The 
information shall be included in the Information for use. 
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5.1.14 Ergonomic principles 

Strip processing lines shall be designed taking into account ergonomic principles of EN 614-1, EN 614-2, 
EN 894-1, EN 894-2, EN 894-3 and EN ISO 11064-1. 

Particular attention shall be paid to the following: 

⎯ dedicated lifting aids or anchoring points for common lifting devices shall be provided whenever frequent 
lifting or heavy tooling of machines is required; 

⎯ eyebolts or similar aids shall be fitted to heavy components to lift them; they shall also be fitted with 
handles, handholds or grips with a slip-resistant (e. g., knurled) surface; 

⎯ work areas used for manual handling of components shall be so designed that they are free of 
obstructions so that the operator is not hindered in his movements; the work area shall be sufficiently 
spacious to handle manual loads close to the body; 

⎯ slip-resistant surfaces, see 5.1.4.1; 

⎯ vibration protection, see 5.1.17; 

⎯ heat protection, see 5.1.15; 

⎯ lighting of the working areas shall be in accordance with EN 1837. 

5.1.15 Surface temperatures and heat radiation 

Where the risk of heat radiation is given, protection walls/shields with isolating material shall be provided. 
EN 12198-3 shall be considered. 

Surfaces which are accessible and could be touched shall have temperatures not exceeding the burn 
threshold for contact time and material specified in EN ISO 13732-1. If the said limits could not be kept 
because of technical reasons additional technical measures shall be applied, e.g., isolation, distance guard. 
These measures shall be supplemented, e. g., for maintenance, adjustment, by warning instructions and 
wearing of PPE, if necessary. 

5.1.16 Fire protection 

Where the risk of fire is given, e. g., colour coating lines (see 5.3.10) provisions for fire detecting devices in 
defined rooms as well as fire fighting systems according to EN 12094-1, EN 13478 and EN ISO 15004-1 shall 
be considered. 

5.1.17 Vibrations 

Vibrations shall be considered at the design stage, see EN 1299. 

Harmful hand-arm vibration at strip processing lines cannot be expected. 

Where the risk of whole-body vibration is given, measurement according to EN 1032 shall be made. 

5.1.18 Maintenance on equipment containing dangerous substances 

Where maintenance is required and a risk of toxic effects, gas/dust accumulation or suffocation is given, the 
following shall be considered: 

⎯ removal of the dangerous substances, considering EN 626-1 and EN 626-2; 
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⎯ cleaning of surfaces from residual dangerous substances; 

⎯ prevention of refilling the equipment by, e.g., blocking the pumps, closing the valves; 

⎯ ensure that there is no dangerous atmosphere, e.g., by measurement according to EN 689; 

⎯ use of PPE; 

⎯ if required, provision of emergency showers. 

Instructions shall be given in the Information for use. 

5.1.19 Linked equipment  

For the equipment linked to the strip processing line, e.g., 

⎯ exhausting systems, 

⎯ energy supply (e.g., compressed air, gases, steam), 

⎯ auxiliary equipment and systems, 

respective instructions and safety measures for the take-over-points shall be given in the information for use. 

5.2 List of significant hazards, hazardous situations, safety requirements and/or measures 
for terminal equipment 

Table 1 is developed to allow the designer and manufacturer of the equipment to apply a logical approach for 
checking the design against the list of significant hazards with respect to terminal equipment. 

Table 1 addresses the mechanical, hydraulic/pneumatic, electrical, thermal, ionizing, laser, noise and vibration 
hazards where they are relevant. 

Table 1 is structured as follows: 

⎯ column 1 identifies the significant hazards; 

⎯ column 2 describes the hazardous situations; 

⎯ column 3 specifies the safety requirements and/or measures to avoid or minimize the hazards and 
hazardous situations. They are shown as combined measures or as options; 

⎯ column 4 makes reference to the relevant clauses or standards defining the measures. All references 
shown are applicable to each of the measures except where this is otherwise indicated; 

NOTE 1 When implementing safety requirements and/or measures it should be considered that different 
hazards may appear at the same time. 

NOTE 2 5.4 and 5.5 are containing special safety requirements or measures. 

⎯ column 5 identifies the verification methods to be used to demonstrate conformity; the abbreviations V, 
T, M and D are defined as follows: 

V: Visual inspection verifies the required features of the components. 

T: A test/check verifies that the features provided perform their function in such a way that the 
requirement is met. 

M: Measurement are needed to verify that the requirements are met to the specified limits. 
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D: Drawings and/or calculations verify that the design characteristics of the components provided meet the 
requirements. 
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Table 1 — List of significant hazards, hazardous situations, safety requirements 
and/or measures for terminal equipment 

Column 1 Column 2 Column 3 Column 4 Column 5

Significant 

hazards 
Hazardous situations Safety requirements and/or measures Reference 

Verifi-

cation 

5.2.1 General 

⎯ If possible, avoidance of open pits, 
e. g., by coverings or 

5.2.5, hazard number 3  D, V ⎯ Fall into open pits 

⎯ Provide guard-rails 5.1.6 D, V 

⎯ Fall during 
maintenance 

⎯ Provide safe access by , e. g., 
platform 

5.1.4.1 D, V 

1 
Slip, trip, fall 

⎯ Slippery surface ⎯ Provide slip resistant surface 5.1.4.1 D, V 

2 
Crushing, 
drawing-in or 
trapping 

⎯ Contact with rotating 
transmission 
elements, e. g., 
gears, couplings, 
spindles, drive shafts 

⎯ Provide fixed guards 5.1.4.3 D, V 

⎯ Provision of control systems, e. g., 
strip tension meters along the line to 
generate quick stop in case of 
absence of tension detected and 

5.1.8, 
Annex A 

D 3 
Impact, ejection 
of parts 

⎯ Product leaving its 
intended path as a 
consequence of strip 
breaking 

⎯ Installation of guards/protecting 
structures in correspondence of 
exposed transit or working areas, 
e. g., see Figures D.2 to D.6. 

5.1.5 D, V 

4 
Crushing, 
cutting, impact 

⎯ Manually strip 
threading, e. g., after 
strip break 

⎯ Operating/maintenance instructions:
PPE 

5.1.9, 
7.4, 
7.5 

V 

⎯ Provision of safe control systems 
and 

5.1.8, 
Annex A 

D, T 5 
Drawing-in, 
entanglement 

⎯ Unexpected start-up 
of motor driven 
machinery elements 

⎯ Operating/maintenance instructions 5.1.9, 
7.4, 
7.5 

V 

⎯ Covering and/or 5.1.5 D, V 6 
Cutting 

⎯ Contact with strip at 
standstill inside the 
line ⎯ Operating/maintenance instructions:

PPE 
5.1.9, 7.4, 7.5 V 

⎯ Protection device and 5.1.15 D, V 7 
Burns 

⎯ Touching hot 
surfaces 

⎯ Operating/maintenance instructions:
PPE 

5.1.9, 
5.1.15, 
7.4, 
7.5  

V 

8 
Crushing, 
shearing, 
impact, 
drawing-in or 
trapping 

⎯ Intervention at 
boundary positions 
between different 
parts of the 
equipment 

⎯ Risk reduction by design avoiding 
accessible spaces, e. g., by fixed 
guards 

5.1.5 D, V 

9 
Musculoskele-
tal disorders 

⎯ Bad design of work 
equipment 

⎯ Design taking into account 
ergonomic principles 

5.1.14 D 
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Table 1  (continued) 

Column 1 Column 2 Column 3 Column 4 Column 5

Significant 

hazards 
Hazardous situations Safety requirements and/or measures Reference 

Verifi-

cation 

10 
Crushing, 
shearing, impact 

⎯ Unexpected 
movement after shut-
off of energy/power 

⎯ All parts which could move due to 
stored energy (e. g., by gravity) shall 
be locked 

5.4.3 
5.1.8, 
Annex A 

D, T 

⎯ Provision of exhaust systems and EN 626-1, 
EN 626-2, 
EN 689 

D 11 
Contact with or 
inhalation of 
dangerous 
fluids, gases, 
fumes, vapours, 
dusts 

⎯ Presence of 
materials or 
substances produced 
during operation 

⎯ Operating/maintenance instructions 7.4, 
7.5 

V 

12 
Combination of 
hazards 

⎯ Maintenance 
activities requiring 
access to danger 
zones 

⎯ Provide safe access 5.1.4.2  V 

13 
Noise 

⎯ Exposure to noise ⎯ Noise reduction at work stations 5.5 
Annex B 

D, T, M 

14 
Vibration 

⎯ Exposure to hand-
arm and whole-body 
vibration 

⎯ Vibration reduction at work stations 5.1.17 D, T, M 

5.2.2 Hydraulic and pneumatic equipment 

⎯ Hose or pipe 
break/leakage due to 

   

⎯ Use of adequately dimensioned 
hoses, pipes and fittings and 

5.1.11 D ⎯ inadequate 
dimensions of 
hoses, pipes 
and fittings ⎯ Selection of component material 5.1.11 D 

⎯ Vibration reduction at source or 5.1.11 D 

⎯ Positioning of the equipment at a 
distance from vibrations sources to 
eliminate vibration damage or 

5.1.11 D, V 

⎯ Provision of isolation/dampening 
measures and/or 

5.1.11 D, V 

⎯ Dimensioning taking into account the 
vibration load and 

5.1.11 D 

1 
High pressure 
fluid ejection, 
which may 
cause injury to 
persons 

⎯ vibration 

⎯ Use of cutting ring connections only 
for working pressures p< 160 bar 

 D 

 ⎯ reversed 
bending stress 

⎯ Selection of material and 
dimensioning, taking into account the 
fatigue strength of pipes and hoses 

5.1.11 D 

⎯ Dimensioning taking into account 
mechanical stress and kinking of 
pipes and hoses and 

5.1.11 D  ⎯ mechanical 
stress, kinking, 
damage 

⎯ Protected location (e. g., by distance) 
or covering 

5.1.11, 
4.3 of EN ISO 12100-2: 
2003 

D, V 

 ⎯ thermal 
overload 

⎯ Position of hoses and pipe work at a 
distance from heat source where 
thermal overload does not occur or 

5.1.11 D, M 
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Table 1  (continued) 

Column 1 Column 2 Column 3 Column 4 Column 5

Significant 

hazards 
Hazardous situations Safety requirements and/or measures Reference 

Verifi-

cation 

⎯ Covering against thermal radiation 
(e. g., heat shields) 

5.1.15 D, V 

⎯ Taking corrosion/chemical reactions 
into account when selecting 
materials and fluids and 
dimensioning wall thickness and 

5.1.11 D  ⎯ chemical 
reaction 

⎯ Use of inhibitors in fluids  D, M 

 ⎯ Protected location or  D 

 ⎯ Protection against mechanical 
damage by covering or 

5.1.5 D, V 

 

⎯ mechanical da-
mage (cobbling) 
by product or 
during scrap 
removal (e. g., 
welding or gas 
cutting) 

⎯ by use of deflectors 5.1.5 D, V 

⎯ Automatic pressure reduction in the 
pressure system (vessels) when the 
line is switched off and 

5.1.11 D, T 

⎯ Measures to prevent start-up by third 
parties (e. g., key-operated switch or 
key transfer system) shall be 
implemented or 

5.1.8, 
Annex A 

D, T 

 ⎯ Unexpected start-up 
during dismantling 
and maintenance 

⎯ Acoustic and visual warning device 
for restart 

5.1.7 D, T 

⎯ Safe access for testing and 
inspection purposes and 

5.1.4 D, V 

⎯ Provide measuring points with 
pressure relief facility and 

5.1.11 D; V 

⎯ Hoselines with quick-disconnecting 
couplings shall have shut-off devices 
and 

5.1.11 D; V 

 ⎯ Measurement and 
operational checks 
during dismantling 
and maintenance 

⎯ Operating/maintenance instructions; 
PPE 

5.1.9, 
7.4, 
7.5 

V 

⎯ Combustion of fluids 
may cause 

   

⎯ Use of low-toxic and PCB-free fluids 
in the hydraulic equipment and/or 

5.1.11, 
EN 626-1 

D ⎯ release of 
substances 
hazardous to 
health ⎯ Position at a distance from heat 

source so combustion of fluids does 
not occur or 

 D 

2 
Contact with 
and/or inhalation 
of dangerous 
substances 

 ⎯ Covering against heat radiation by 
heat shields 

5.1.15 D 

⎯ Acoustic warning device and 5.1.7 D, T 

⎯ Provision of escape routes and 5.1.3 D, V 

⎯ Warning signs and 5.1.7 V 

 ⎯ hazard of 
asphyxiation by 
CO2 

⎯ Facility to manually override the 
automatic deployment of CO2 

 D 
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Table 1  (continued) 

Column 1 Column 2 Column 3 Column 4 Column 5

Significant 

hazards 
Hazardous situations Safety requirements and/or measures Reference 

Verifi-

cation 

⎯ De-pressuring valve and  5.1.11 D ⎯ Maintenance on air 
vessel 

⎯ Warning signs 5.1.7 V 

⎯ Shut-off valve on air vessel and 5.1.11 D 

3 
Release of 
stored energy 

⎯ Maintenance work on 
pipes to the high 
pressure vessels ⎯ Warning signs 5.1.7 V 

5.2.3 Bridges, crossovers, guides 

⎯ Guard-rails and 5.1.6 D, V 1 
Slip, trip, fall 

⎯ Fall from the bridge, 
crossover 

⎯ Fixed permanent stairs 5.1.4.1 D, V 

⎯ Provision of safe access and 5.1.4.1 D, V 

⎯ Slip resistant flooring material (e. g., 
grating, chequer plate) and/or  

5.1.4.1 D, V 

 ⎯ Water or lubricants 
contaminate the 
bridge, crossover 

⎯ Positioning bridge away from 
contamination source 

 D, V 

2 
Impact 

⎯ Strip break ⎯ Protecting shields (see, e. g., Figures 
D.3, D.4 and D.6) 

5.1.5 D, V 

5.2.4 Pulpits 

⎯ Safe access to escape routes and 5.1.4.1 D, V 

⎯ Marking of escape routes and 5.1.7 D, V 

⎯ Slip resistant flooring material and 5.1.4.1 D, V 

1 
Slip, trip, fall 

⎯ Escape in case of 
danger 

⎯ Access ways only build with stairs 
rather than ladders 

5.1.4.1 D, V 

⎯ Air conditioning and/or Series EN ISO 11064 D 

⎯ Thermal isolation and/or Series EN ISO 11064 D 

2 
Heat, cold 

⎯ Hot or cold work 
environment 

⎯ Heat reflecting windows Series EN ISO 11064 D 

3 
Interference 
with, e. g., 
speech 
communication, 
acoustic signals 

⎯ Wrong information 

⎯ Operation error 

⎯ Noise protected pulpit 5.5, 
Series EN ISO 11064 

D, M 

4 
Vibration 

⎯ Transmission of 
vibrations to control 
staff 

⎯ Design and construction of the pulpit 
in such a way that it is dampened 
and disconnected from vibrating 
sources 

EN 1299, 
EN ISO 11064-6 

D 

⎯ Tinted glass to prevent dazzle from 
outside and 

4.4 of EN 614-1:2006 D, V 

⎯ Non-dazzling lighting and Series EN ISO 11064 V 

5 
Impaired vision 

⎯ Operator error 
caused by insufficient 
lighting or dazzle 

⎯ Operating/maintenance instructions:
Maintenance of lighting equipment 

7.4, 
7.5 

V 
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Table 1  (continued) 

Column 1 Column 2 Column 3 Column 4 Column 5

Significant 

hazards 
Hazardous situations Safety requirements and/or measures Reference 

Verifi-

cation 

⎯ Automatic operation where possible 
and 

5.1.8, 
EN 614-1 

D 6 
Mental overload, 
fatigue of the 
operator, 
decrease in 
concentration 

⎯ Overstressing 
caused by excessive 
number of screens 
and controlling 
instruments 

⎯ All safety-related information on one 
monitor 

EN ISO 11064-1, 
EN ISO 11064-2, 
EN ISO 11064-3 

D, V 

 ⎯ Unhealthy postures 
or excessive efforts 
during operating of 
control elements and 
panels  

⎯ Adjustable chairs EN ISO 11064-4 V 

5.2.5 Coil transport and handling equipment 
(e. g., coil cars, walking beam conveyors, chain conveyor, turntables) 

⎯ Prevent access (e. g., by perimeter 
fencing) to the area where moving 
equipment is installed 

5.1.4.2, 
5.1.5 

D, V 

⎯ If access to the danger zone is 
required, automatic 
operation/dangerous movement shall 
be stopped. Provision of: 

  

⎯ interlocked doors preferably 
with guard locking or 

5.1.4.2 d, 
5.1.8 

D, V 

1 
Crushing, 
drawing-in, 
impact 

⎯ Contact with moving 
parts of equipment 
and/or with the 
handled coils during 
automatic operation 

⎯ protective devices 
(mechanically or non-
mechanically activated) at the 
access opening to the restricted 
areas 

EN 1760-2, 
EN 61496-1, 
IEC 61496-2, 
prEN 61496-3, 
EN 999 

D, V 

⎯ Hold-to-run control with full view of 
the danger zone and 

5.1.8 D 

⎯ Audible and visible warning devices 
during movement of equipment and 

5.1.7 D, V 

 ⎯ Access to the area 
where moving 
equipment is 
installed after 
exclusion of 
automatic mode of 
operation 

⎯ Operating/maintenance instructions:
PPE 

5.1.9, 
7.4, 
7.5 

V 

⎯ Design of V-type saddles capable to 
retain every foreseen size of coil and 

 D, V 2 
Crushing, 
impact 

⎯ Fall of a coil from 
transport equipment 
due to stored 
potential or kinetic 
energy 

⎯ Provision of devices (e. g., proximity 
switches, position transducers, 
detectors of coil presence) enabling 
the automation system to control the 
movements of coil handling 
equipment and 

5.1.8, 
Annex A 

D, T 

  ⎯ Smooth acceleration and 
deceleration movements of transport 
equipment (including emergency 
stop conditions) 

5.1.8, 
Annex A 

D, T 
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Table 1  (continued) 

Column 1 Column 2 Column 3 Column 4 Column 5

Significant 

hazards 
Hazardous situations Safety requirements and/or measures Reference 

Verifi-

cation 

⎯ Permanent closing of the pits/tren-
ches by passable sliding floor plates 
attached to the coil car. Sliding floor 
plates shall be placed at surrounding 
floor level or at  max. 500 mm below 
surrounding floor level and 

 D, V 

⎯ Marking of hazardous area and 5.1.7 D, V 

3 
Slip, trip, fall 

⎯ Falling into floor 
openings during 
operation due to the 
movement of coil 
cars running in pits 
> 500 mm below 
surrounding floor 
level with an opening 
> 250 mm 

⎯ Operating/maintenance instructions; 
PPE 

5.1.9, 
7.4, 
7.5 

V 

4 
Combination of 
hazards 

⎯ Damage of cables or 
flexible hoses due to 
the translation move-
ments of coil cars 

⎯ Provision of protecting devices (e. g., 
power track, cable winding device, 
cable-holding trolley) for the cables 
and hoses supplying energy to the 
coil cars 

 D, V 

5 
Cutting, impact 

⎯ Manual operation of 
strap removal from 
coils in the entry 
section of the line 

⎯ Operating/maintenance instructions; 
PPE (e. g., gloves, goggles) 

5.1.9, 
7.4, 
7.5 

V 

 ⎯ Sudden opening of 
the external wrap of 
coils after manual 
strap removal 

⎯ Safety devices, e. g., strap removal 
saddle provided with driven rolls 
capable to rotate the coil and put it 
with the strip head underside or hold-
down roll to be inserted before strap 
removal and 

 D, V 

  ⎯ Operating/maintenance instructions 7.4, 
7.5 

V 

5.2.6 Uncoiling equipment 
(e. g., pay-off reels, coil peelers, conveyor tables, coil set removal devices) 

⎯ Prevent access to the area by 
guards (e. g., perimeter fencing) 
where moving equipment is installed 

5.1.5 D, V 1 
Crushing, 
impact, 
entanglement, 
drawing-in,  

⎯ Contact with moving 
parts of equipment 
and/or reaching in 
trapping points, 
during automatic 
operation 

⎯ If access to the danger zone is 
required, automatic operation/ 
dangerous movement shall be 
stopped. Provision of interlocked 
doors preferably with guard locking 

5.1.4.2 d, 
5.1.8,  

D, M 

 ⎯ Manual removing of 
intermediate layers 
(e. g., paper) 
between wraps due 
to failure of the 
removing system 

⎯ Operating/maintenance instructions 7.4, 
7.5 

V 

⎯ Provision of strip guiding and 
supporting equipment and 

 D, V 

⎯ Installation of guards near to 
exposed transit or working areas and 

5.1.5 D, V 

2 
Impact, ejection 
of parts 

⎯ Cobbling of the head 
end of the strip being 
uncoiled 

⎯ Design of guards shall take into 
account the stored energy of the 
coiled product and 

5.1.5 D, V, M 
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