EESTI STANDARD -EN 614-2:2000+A1:2008

Masinate ohutus. Ergonoomia pohimotted
projekteerimisel. Osa 2: Masina kavandi ja
tooulesannete koostoime KONSOLIDEERITUD
TEKST

Safety of machinery - Ergonomic design principles -
Part 2: Interactions between the design of machinery
and work tasks CONSOLIDATED TEXT

EESTI STANDARDIKESKUSEW/&

ESTONIAN CENTRE FOR STANDARDISATION




EESTI STANDARDI EESSONA

NATIONAL FOREWORD

Kéesolev Eesti standard EVS-EN 614-
2:2000+A1:2008 sisaldab Euroopa standardi
EN 614-2:2000+A1:2008 ingliskeelset teksti.

Standard on kinnitatud Eesti Standardikeskuse
27.10.2008 kaskkirjaga ja joustub sellekohase
teate avaldamisel EVS Teatajas.

Euroopa standardimisorganisatsioonide poolt
rahvuslikele likmetele Euroopa standardi teksti
kattesaadavaks tegemise kuupdev on
24.09.2008.

Standard on kattesaadav Eesti
standardiorganisatsioonist.

This Estonian standard EVS-EN 614-
2:2000+A1:2008 consists of the English text of
the European standard EN 614-2:2000+A1:2008.

This standard is ratified with the order of
Estonian Centre for Standardisation dated
27.10.2008 and is endorsed with the notification
published in the official bulletin of the Estonian
national standardisation organisation.

Date of Availability of the European standard text
24.09.2008.

The standard is available from Estonian
standardisation organisation.

ICS 13.110, 13.180

Votmesodnad:

Standardite reprodutseerimis- ja levitamisdigus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonilisse stisteemi voi edastamine tkskdik millises vormis véi
millisel teel on keelatud ilma Eesti Standardikeskuse poolt antud kirjaliku loata.

Kui Teil on kiisimusi standardite autorikaitse kohta, palun vdtke Glhendust Eesti Standardikeskusega:
Aru 10 Tallinn 10317 Eesti; www.evs.ee; Telefon: 605 5050; E-post: info@evs.ee




EUROPEAN STANDARD EN 614-2:2000+A1
NORME EUROPEENNE
EUROPAISCHE NORM September 2008

ICS 13.110; 13.180 Supersedes EN 614-2:2000

English Version

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

Sécurité des machines - Principes ergonomiques de Sicherheit von Maschinen - Ergonomische
conception - Partie 2: Interactions entre la conception des Gestaltungsgrundsatze - Teil 2: Wechselwirkungen
machines et les taches du travail zwischen der Gestaltung von Maschinen und den
Arbeitsaufgaben

This European Standard was approved by CEN on 30 June 2000 and includes Amendment 1 approved by CEN on 14 August 2008.

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. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN Management Centre or to any CEN member.

This European Standard exists 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 Management Centre has the same status as the
official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

. — |

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

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2008 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 614-2:2000+A1:2008: E
worldwide for CEN national Members.



EVS-EN 614-2:2000+A1:2008

Contents Page
0T =T o N 3
o T 1T o 4
1 1S o o - PR 4
2 NOIrMALiVe FefErENCES ... s e s s e s s e e s s amn e e e nns 4
3 Terms and defiNitioNs .......coo i e 5
4 Principles of work task deSign ........ccciiiiiiiminir e ——————_— 5
4.1 Characteristics of well-designed operator wWork tasks ...........ccccenniimmminnimn s 5
4.2 Methodology of work task design in relation to machinery design ........cccccciniiiiiiiniisnncieeennn, 6
4.21 Establishing the design objectives........cccccciniiiiin e —————— 10
4.2.2 FUuNnCtion @NalYSiS.......ccierriiiiriiiirinis i 10
7 S0 T ST Tt 1o 0T 1] ' Yo 1T o T 1
4.2.4 Work task SPecCifiCation........cccciiiiiiioiiiiiii e n e e e e e e nn s nannne 12
4.2.5 Assignment of work tasks t0 OPerators .......cccccoiiccciicmiini s 12
4.3 Evaluation of wWork task deSign .........ccccoiiiiicciiscmiini e sssss e snsn e e e e se s e 13
5 (D T=T3 T [0 T 0] o o= o {1 o - 14
Annex A (informative) Interaction between machinery design, task design and job design.................... 15
Wi P N €T Yo Yo 5 T'e o 2 [ ' o SR 15
A.2 Characteristics of well-designed jobs and implications for design.........ccccocvciriniiicniniisnniiiiaes 17
A.21 Experience and capabilities of the operator ... 17
A.2.2 Meaningful Whole...........ooiiiiiii i ———— 17
A.2.3 Contribution to the total Work output.............ooo s 17
N B V- T4 - 1 ') o 17
N T T | o 4 oo ) 17
A.2.6 Learning OPPOrtUNItieS.......cccuviiiiiiiiiirririrersrsrsssese s s s s sssrsssssrsr e s s s e rsnsnsnsnsmsmsmsmssssssssssssssennnnnnnnnnnnnnnnnns 17
A.2.7T  FeedbaCK ... e R R R e 17
0N T © V=1 i 13 o IR 3 Vo 1= o Y- T 17
A.2.9 RePetitiVENESS......ccoeiiieiieeeieiieirie s s e s s s esnsmsmsmssiRsssssisssssssssssssssssssssssssesessssssssssssssssssssses 18
A.2.10 Opportunities fOr CONtACT.........cccccciiiriiiiiccccecrrr s r e s s ssn e e e e e s e s sssnne s e e e eesnssnnnns 18
A3 AT NV e o Tt o (=] T | R 18
A.3.1 Job rotation, job enlargement and job enrichment...........cccoocoiniiciiinnni 18
A.3.2 Working groups and tEAMS ........cceiiiiiurrriiiisrriisr s 18
A.3.3 Participative deSign ..o ————— 19
A.3.4 Managerial developmeENt.........cociieiiniiirmin i ———————— 19
Annex B (informative) lllustrative example: Design of a drilling machine ............ccccccoiiiiiiiiinniees 20
B.1 L e Yo 11 o oY 20
B.2 Establishing design objectiVes ........cccciiiiiiiciii 21
B.3 FUuNCioN @NalySiS.......oiiiiiiieiiii i e 22
B.4 Function alloCation ... 24
B.5 Work task SPecCifiCation...........ccciiiiiiiiiii s 26
Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 98/37/EC, amended by 98/79/EC Ml ... 28
Annex ZB (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2006/42/EC (Aill........coo i sssmss e smmms e 29



EVS-EN 614-2:2000+A1:2008

Foreword

This document (EN 614-2:2000+A1:2008) has been prepared by Technical Committee CEN/TC 122
"Ergonomics”, 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 March 2009, and conflicting national standards shall be withdrawn at
the latest by December 2009.

This document includes Amendment 1, approved by CEN on 2008-08-14.

This document supersedes EN 614-2:2000.

The start and finish of text introduced or altered by amendment is indicated in the text by tags @l

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 EU Directive(s).

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

EN 614 consists of the following Parts, under the general title Safety of machinery — Ergonomic design
principles:

— Part 1: Terminology and general principles
— Part 2: Interactions between the design of machinery and work tasks.

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 helps the designer in applying ergonomics principles to the design of machinery,
focusing especially on the interaction between the design of machinery and work tasks.

This is essential since the quality of design and safety of machinery depends on the prospective operators
being able to perform their tasks with the machinery in a safe and competent manner. Applying ergonomics
principles to the design of machinery and work tasks aims at minimizing the discomfort, fatigue and other
impairing effects faced by the operator and thus contributes to the optimal functioning of the work system (EN
292-2:1991, Annex A.1, 1.1.2 (d)) and reduces the risks of negative health effects. Therefore, good design
follows ergonomics principles, starts with the specification of system functions and anticipates how the
prospective operator will interact with the machinery and other work equipment.

In the design of machinery and work tasks, the physical aspects of the operator's activities are not the only
design parameters to be dealt with. Operator activities also include the perception and processing of
information, determination of strategies, decision making and communication.

1 Scope

This European Standard establishes the ergonomics principles and procedures to be followed during the
design process of machinery and operator work tasks.

This European Standard deals specifically with task design in the context of machinery design, but the
principles and methods may also be applied to job design.

This European Standard is directed to designers and manufacturers of machinery and other work equipment.
It will also be helpful to those who are concerned with the use of machinery and work equipment, e.g. to
managers, organizers, operators and supervisors.

In this European Standard the designer refers to the person or group of persons responsible for the design.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated reference subsequent amendments to, or revisions of, any of these publications apply to
this European Standard only when incorporated in it by amendment or revision. For undated references the
latest edition of the publication referred to applies (including amendments).

EN 614-1:1995, Safety of machinery — Ergonomic design principles — Part 1: Terminology and general
principles.

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 292-1, Safety of machinery - Basic concepts, general principles for design - Part 1: Basic terminology,
methodology.

EN 292-2:1991/A1:1995, Safety of machinery - Basic concepts, general principles for design - Part 2:
Technical principles and specifications.



