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Foreword

This document (EN ISO 12100:2010) has been prepared by Technical Committee ISO/TC 199 "Safety of
machinery" in collaboration with Technical Committee CEN/TC 114 “Safety of machinery” 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text or by endorsement, at the latest by May 2011, and conflicting national standards shall be withdrawn at the
latest by November 2013.

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.

This document supersedes EN ISO 12100-1:2003, EN ISO 12100-2:2003, EN ISO 14121-1:2007.

This second edition cancels and replaces ISO 12100-1:2003, ISO 12100-1:2003/Amd. 1: 2009, ISO 12100-
2:2003, 1ISO 12100-2:2003/Amd. 1: 2009 and ISO 14121-1:2007 of which it constitutes a consolidation without
technical changes. Documentation (e.g. risk assessment, type-C standards) based on these replaced
documents need not be updated or revised.

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.
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, Croatia, 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 the United Kingdom.

Endorsement notice

The text of ISO 12100:2010 has been approved by CEN as a EN ISO 12100:2010 without any modification.
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Annex ZA
(informative)

Relationship between this European Standard and the Essential
Requirements of EC Directive 2006/42/EC

This European Standard has been prepared under a mandate given to CEN by the European Commission
[and the European Free Trade Association] to provide a means of conforming to Essential Requirements of
the New Approach Directive Machinery, 2006/42/EC.

Once this standard is cited in the Official Journal of the European Union under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the normative clauses of
this standard confers, within the limits of the scope of this standard, a presumption of conformity with the
relevant Essential Requirements of that Directive and associated EFTA regulations.

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling
within the scope of this standard.
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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

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

ISO 12100 was prepared by Technical Committee ISO/TC 199, Safety of machinery.
This first edition of ISO 12100 cancels and replaces 1SO 12100-1:2003, 1SO 12100-2:2003 and
ISO 14121-1:2007, of which it constitutes a consolidation without technical change. It also incorporates the

Amendments ISO 12100-1:2003/Amd.1:2009 and I1SO 12100-2:2003/Amd.1:2009. Documentation (e.g. risk
assessment, type-C standards) based on these replaced documents need not be updated or revised.

© 1SO 2010 — All rights reserved \"
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Introduction

The primary purpose of this International Standard is to provide designers with an overall framework and
guidance for decisions during the development of machinery to enable them to design machines that are safe
for their intended use. It also provides a strategy for standards developers and will assist in the preparation of
consistent and appropriate type-B and type-C standards.

The concept of safety of machinery considers the ability of a machine to perform its intended function(s)
during its life cycle where risk has been adequately reduced.

This International Standard is the basis for a set of standards which has the following structure:

— type-A standards (basic safety standards) giving basic concepts, principles for design and general
aspects that can be applied to machinery;

— type-B standards (generic safety standards) dealing with one safety aspect or one type of safeguard that
can be used across a wide range of machinery:

— type-B1 standards on particular safety aspects (for example, safety distances, surface temperature,
noise);

— type-B2 standards on safeguards (for example, two-hand controls, interlocking devices, pressure-
sensitive devices, guards);

— type-C standards (machine safety standards) dealing with detailed safety requirements for a particular
machine or group of machines.

This International Standard is a type-A standard.

When a type-C standard deviates from one or more technical provisions dealt with by this International
Standard or by a type-B standard, the type-C standard takes precedence.

It is desirable that this International Standard be referred to in training courses and manuals to convey basic
terminology and general design methods to designers.

ISO/IEC Guide 51 has been taken into account as far as practicable at the time of drafting of this International
Standard.

vi © 1SO 2010 — All rights reserved



	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Strategy for risk assessment and risk reduction
	5 Risk assessment
	5.1 General
	5.2 Information for risk assessment
	5.3 Determination of limits of machinery
	5.3.1 General
	5.3.2 Use limits
	5.3.3 Space limits
	5.3.4 Time limits
	5.3.5 Other limits

	5.4 Hazard identification
	5.5 Risk estimation
	5.5.1 General
	5.5.2 Elements of risk
	5.5.2.1 General
	5.5.2.2 Severity of harm
	5.5.2.3 Probability of occurrence of harm
	5.5.2.3.1 Exposure of persons to the hazard
	5.5.2.3.2 Occurrence of a hazardous event
	5.5.2.3.3 Possibility of avoiding or limiting harm


	5.5.3 Aspects to be considered during risk estimation
	5.5.3.1 Persons exposed
	5.5.3.2 Type, frequency and duration of exposure
	5.5.3.3 Relationship between exposure and effects
	5.5.3.4 Human factors
	5.5.3.5 Suitability of protective measures
	5.5.3.6 Possibility of defeating or circumventing protective measures
	5.5.3.7 Ability to maintain protective measures
	5.5.3.8 Information for use


	5.6 Risk evaluation
	5.6.1 General
	5.6.2 Adequate risk reduction
	5.6.3 Comparison of risks


	6 Risk reduction
	6.1 General
	6.2 Inherently safe design measures
	6.2.1 General
	6.2.2 Consideration of geometrical factors and physical aspects
	6.2.2.1 Geometrical factors
	6.2.2.2 Physical aspects

	6.2.3 Taking into account general technical knowledge of machine design
	6.2.4 Choice of appropriate technology
	6.2.5 Applying principle of positive mechanical action
	6.2.6 Provisions for stability
	6.2.7 Provisions for maintainability
	6.2.8 Observing ergonomic principles
	6.2.9 Electrical hazards
	6.2.10 Pneumatic and hydraulic hazards
	6.2.11 Applying inherently safe design measures to control systems
	6.2.11.1 General
	6.2.11.2 Starting of an internal power source/switching on an external power supply
	6.2.11.3 Starting/stopping of a mechanism
	6.2.11.4 Restart after power interruption
	6.2.11.5 Interruption of power supply
	6.2.11.6 Use of automatic monitoring
	6.2.11.7 Safety functions implemented by programmable electronic control systems
	6.2.11.7.1 General
	6.2.11.7.2 Hardware aspects
	6.2.11.7.3 Software aspects

	6.2.11.8 Principles relating to manual control
	6.2.11.9 Control mode for setting, teaching, process changeover, fault-finding, cleaning or maintenance
	6.2.11.10 Selection of control and operating modes
	6.2.11.11 Applying measures to achieve electromagnetic compatibility (EMC)
	6.2.11.12 Provision of diagnostic systems to aid fault-finding

	6.2.12 Minimizing probability of failure of safety functions
	6.2.12.1 General
	6.2.12.2 Use of reliable components
	6.2.12.3 Use of “oriented failure mode” components
	6.2.12.4 Duplication (or redundancy) of components or subsystems

	6.2.13 Limiting exposure to hazards through reliability of equipment
	6.2.14 Limiting exposure to hazards through mechanization or automation of loading (feeding)/ unloading (removal) operations
	6.2.15 Limiting exposure to hazards through location of setting and maintenance points outside danger zones

	6.3 Safeguarding and complementary protective measures
	6.3.1 General
	6.3.2 Selection and implementation of guards and protective devices
	6.3.2.1 General
	6.3.2.2 Where access to the hazard zone is not required during normal operation
	6.3.2.3 Where access to the hazard zone is required during normal operation
	6.3.2.4 Where access to the hazard zone is required for machine setting, teaching, process changeover, faultfinding, cleaning or maintenance
	6.3.2.5 Selection and implementation of sensitive protective equipment)
	6.3.2.5.1 Selection
	6.3.2.5.2 Implementation
	6.3.2.5.3 Additional requirements for sensitive protective equipment when used for cycle initiation

	6.3.2.6 Protective measures for stability
	6.3.2.7 Other protective devices

	6.3.3 Requirements for design of guards and protective devices
	6.3.3.1 General requirements
	6.3.3.2 Requirements for guards
	6.3.3.2.1 Functions of guards
	6.3.3.2.2 Requirements for fixed guards
	6.3.3.2.3 Requirements for movable guards
	6.3.3.2.4 Requirements for adjustable guards
	6.3.3.2.5 Requirements for interlocking guards with a start function (control guards)
	6.3.3.2.6 Hazards from guards

	6.3.3.3 Technical characteristics of protective devices
	6.3.3.4 Provisions for alternative types of safeguards

	6.3.4 Safeguarding to reduce emissions
	6.3.4.1 General
	6.3.4.2 Noise
	6.3.4.3 Vibration
	6.3.4.4 Hazardous substances
	6.3.4.5 Radiation

	6.3.5 Complementary protective measures
	6.3.5.1 General
	6.3.5.2 Components and elements to achieve emergency stop function
	6.3.5.3 Measures for the escape and rescue of trapped persons
	6.3.5.4 Measures for isolation and energy dissipation
	6.3.5.5 Provisions for easy and safe handling of machines and their heavy component parts
	6.3.5.6 Measures for safe access to machinery


	6.4 Information for use
	6.4.1 General requirements
	6.4.2 Location and nature of information for use
	6.4.3 Signals and warning devices
	6.4.4 Markings, signs (pictograms) and written warnings
	6.4.5 Accompanying documents (in particular€— instruction handbook)
	6.4.5.1 Contents
	6.4.5.2 Production of instruction handbook
	6.4.5.3 Drafting and editing information for use



	7 Documentation of risk assessment and risk reduction

