
© ISO 2016

Safety of machinery — Relationship 
with ISO 12100 —
Part 3: 
Implementation of ergonomic 
principles in safety standards
Sécurité des machines — Relation avec l’ISO 12100 —
Partie 3: Mise en oeuvre des principes ergonomiques dans les normes 
de sécurité

TECHNICAL 
REPORT

ISO/TR
22100-3

Reference number
ISO/TR 22100-3:2016(E)

First edition
2016-10-01

This is a preview of "ISO/TR 22100-3:2016". Click here to purchase the full version from the ANSI store.This is a preview of "ISO/TR 22100-3:2016". Click here to purchase the full version from the ANSI store.This is a preview of "ISO/TR 22100-3:2016". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2FTR%2022100-3:2016&source=preview
https://webstore.ansi.org/Standards/ISO/ISOTR221002016&source=preview
https://webstore.ansi.org/Standards/ISO/ISOTR221002016?source=preview


 

ISO/TR 22100-3:2016(E)
 

ii © ISO 2016 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2016, Published in Switzerland
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form 
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior 
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of 
the requester.

ISO copyright office
Ch. de Blandonnet 8 • CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11
Fax +41 22 749 09 47
copyright@iso.org
www.iso.org

This is a preview of "ISO/TR 22100-3:2016". Click here to purchase the full version from the ANSI store.This is a preview of "ISO/TR 22100-3:2016". Click here to purchase the full version from the ANSI store.This is a preview of "ISO/TR 22100-3:2016". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2FTR%2022100-3:2016&source=preview
https://webstore.ansi.org/Standards/ISO/ISOTR221002016&source=preview
https://webstore.ansi.org/Standards/ISO/ISOTR221002016?source=preview


 

ISO/TR 22100-3:2016(E)
 

Foreword ..........................................................................................................................................................................................................................................v
Introduction ................................................................................................................................................................................................................................vi
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ...................................................................................................................................................................................... 1
3	 Terms	and	definitions ..................................................................................................................................................................................... 2
4 Strategy for risk assessment and risk reduction in relation to ergonomic hazards ...................... 2

4.1 General ........................................................................................................................................................................................................... 2
4.2 Significant ergonomic hazards in relation to ISO 12100 .................................................................................... 4
4.3 Potential consequences ................................................................................................................................................................... 4

4.3.1 General...................................................................................................................................................................................... 4
4.3.2 Discomfort ............................................................................................................................................................................. 4
4.3.3 Fatigue ...................................................................................................................................................................................... 5
4.3.4 Musculoskeletal disorders ....................................................................................................................................... 5
4.3.5 Stress .......................................................................................................................................................................................... 6
4.3.6 Human error ........................................................................................................................................................................ 7

5 Incorporating ergonomics into the risk assessment process ................................................................................ 8
5.1 Information for risk assessment .............................................................................................................................................. 8

5.1.1 General...................................................................................................................................................................................... 8
5.1.2 Information for establishing assessment criteria ............................................................................... 8

5.2 Determination of limits of machinery (user aspects) ........................................................................................... 9
5.3 Hazard identification ......................................................................................................................................................................... 9

5.3.1 General concept for identifying ergonomic hazards ......................................................................... 9
5.3.2 Determination of hazards based on essential characteristics and 

capabilities of intended operator population ......................................................................................... 9
5.4 Risk estimation .................................................................................................................................................................................... 13

5.4.1 General................................................................................................................................................................................... 13
5.4.2 Risk estimation tools .................................................................................................................................................13

5.5 Risk evaluation ..................................................................................................................................................................................... 13
5.5.1 General................................................................................................................................................................................... 13
5.5.2 Evaluating the risk reduction achieved by the application of 

ergonomic principles ................................................................................................................................................13
5.5.3 Comparison of ergonomic risks ....................................................................................................................... 14

6 Risk reduction — Design guidance .................................................................................................................................................14
6.1 General ........................................................................................................................................................................................................ 14
6.2 Risk reduction — Human variability ................................................................................................................................ 14
6.3 Risk reduction — Posture and movement space ....................................................................................................15
6.4 Risk reduction — Work rate and pattern ...................................................................................................................... 16
6.5 Risk reduction — Human error ............................................................................................................................................. 16
6.6 Risk reduction — Operator/machine interface .......................................................................................................17
6.7 Risk reduction — Workplace environment .................................................................................................................18

6.7.1 General................................................................................................................................................................................... 18
6.7.2 Visual factors .................................................................................................................................................................... 18
6.7.3 Auditory factors .............................................................................................................................................................19
6.7.4 Vibration factors............................................................................................................................................................19
6.7.5 Thermal factors .............................................................................................................................................................. 19

7	 	Verification	of	safety	requirements ...............................................................................................................................................19
Annex A (informative) Standards dealing with ergonomics relevant to machinery design ....................20
Annex B (informative) Work system and machinery design ....................................................................................................24
Annex C (informative)	Ergonomics	standards	for	specific	applications ......................................................................30
Annex D (informative) Example of part of the implementation of the ergonomic factors ........................31

© ISO 2016 – All rights reserved iii

Contents Page

This is a preview of "ISO/TR 22100-3:2016". Click here to purchase the full version from the ANSI store.This is a preview of "ISO/TR 22100-3:2016". Click here to purchase the full version from the ANSI store.This is a preview of "ISO/TR 22100-3:2016". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2FTR%2022100-3:2016&source=preview
https://webstore.ansi.org/Standards/ISO/ISOTR221002016&source=preview
https://webstore.ansi.org/Standards/ISO/ISOTR221002016?source=preview


 

ISO/TR 22100-3:2016(E)
 

Bibliography .............................................................................................................................................................................................................................35

iv © ISO 2016 – All rights reserved

This is a preview of "ISO/TR 22100-3:2016". Click here to purchase the full version from the ANSI store.This is a preview of "ISO/TR 22100-3:2016". Click here to purchase the full version from the ANSI store.This is a preview of "ISO/TR 22100-3:2016". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2FTR%2022100-3:2016&source=preview
https://webstore.ansi.org/Standards/ISO/ISOTR221002016&source=preview
https://webstore.ansi.org/Standards/ISO/ISOTR221002016?source=preview


 

ISO/TR 22100-3:2016(E)

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.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment, 
as well as information about ISO’s adherence to the World Trade Organization (WTO) principles in the 
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html

The committee responsible for this document is ISO/TC 199, Safety of machinery.

ISO/TR 22100 consists of the following parts, under the general title Safety of machinery — Relationship 
with ISO 12100:

— Part 1: How ISO 12100 relates to type-B and type-C standards

— Part 2: How ISO 12100 relates to ISO 13849-1

— Part 3: Implementation of ergonomic principles in safety standards
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Introduction

The primary purpose of this document is to provide designers with an overall framework and guidance 
for decisions about ergonomic aspects during the development of machinery, to help them design 
machines that are safe for their intended use. As mentioned in ISO 12100:2010, 6.2.8, failure to follow 
ergonomic principles in design can result in the inadequate adaptation of machines to the capacities 
and skills of the intended user population and hence place their health or safety at risk.

ISO 12100 describes an iterative process to reduce risks. This document describes the main ergonomic 
factors influencing the safety of machinery and gives a framework for incorporating them into this 
design process.

Mental (cognitive) aspects are also to be considered. For example, machines which are operated in an 
inappropriate manner or whose control devices are not clearly identifiable can lead to human error.

This document is intended to guide users to make effective use of ergonomics standards within the 
context of machinery design.

This document will help both ergonomics and machinery standards writers to incorporate the structure 
specified in ISO Guide 78.
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