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ISO/TC199 : Safety of machinery

WGQG2 :

Hygiene requirements for the
design of machinery

WG3

: Safety of integrated

manufacturing systems

WG5S

: General principles for the

design of machinery and risk
assessment

WG6 :

Safety distances and
ergonomic aspects

WG7 :

Interlocking devices

WGS :

Safe control systems

WG10 : Fire prevention and protection

WG11 : Permanent means of access

to machinery

WG12 : Human-machine interactions

Chairman : O.Gornemann
Secretary : C.Thom

Convenor : R.Sohmen
Secretary : W Fokkinga

Convenor : C.Preusse
Project leader : K.Tsukiyama
Secretary : C.Thom

Convenor : B W.Main
Secretary : C.Thom

Convenor : A.Lee
Secretary : C.Thom

Covenor : R.Kesselkaul
Secretary : C.Caurant

Covenor : T.Becker
Secretary : [.Troster

Convenor : H.Sefrin
Secretary : C.Thom

Convenor : H.Schmieding
Secretary : D.Godicke

Convenor : Y.Yamada
Secretary : A.Attra
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Australia SA Belarus BELST
Austria ASI Bosnia and Herzegovina ISBIH
Belgium NBN Bulgaria BDS
Brazil ABNT Chile INN
Canada SCC Colombia ICONTEC
China SAC Costa Rica INTECO
Czech Republic UNMZ Cuba NC
Denmark DS Cyprus CYS
Finland SFS Estonia EVS
France AFNOR Hong Kong Special | ITCHKSAR

Administrative Region of China
Germany ™ DIN Hungary MSZT
India BIS Iceland IST
Ireland NSAI Iran, Islamic Republic of INSO
Italy UNI Iraq C0OSQC
Japan JISC Israel SH
Korea, Republic of KATS Luxembourg ILNAS
Malaysia DSM Malta MCCAA
Netherlands NEN Mongolia MASM
Portugal IPQ Philippines BPS
Russian Federation GOSTR Poland PKN
Spain UNE Romania ASRO
Sweden SIS Serbia ISS
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Switzerland SNV Singapore SSC

Turkiye TSE Slovakia UNMS SR

United Kingdom BSI Thailand TISI

United States ANSI Ukraine SE UkrNDNC
Uzbekistan O’ZTTSA

R MO EE

& 2—2 ISO/TC199/WGs ~DBAMNSDIHF R/ \—+

WG Title Expert
WG2 Hygiene requirements for the design of machinery Takabumi Dr.Fukuda
Hiroyuki Mr.Ohmura
WG3 Safety of integrated manufacturing systems Shoken Dr.Shimizu
Kazunari Mr.Tsukiyama
WG5S General principles for the design of machinery and risk | Kazunari Mr.Tsukiyama
assessment Yoshihiro Mr.Sugita
WG6 Safety distances and ergonomic aspects Tsuyoshi Dr.Saito
Kazunari Mr.Tsukiyama
WG7 Interlocking devices Saori Ms.Taketa
Kazunari Mr.Tsukiyama
WG8 Safe Control Systems Yoshihiro Mr.Sugita
WG10 Fire prevention and protection Hirokazu Mr.Miyazaki
WGl11 Permanent means of access to machinery Tsuyoshi Dr.Saito
Yukio Mr.Hata
WGI12 Human-machine-interactions Yoji Dr.Yamada
Tsuyoshi Dr.Saito
Nader Dr.Rajaei

Tamao Dr.Okamoto
Fusako Dr.Sato
Kazunari Mr.Tsukiyama
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Part2 : Validation = Part2 : Application of principles for the design and validation
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This part of ISO 13849 specifies the procedures
and conditions to be followed for the validation by
analysis and testing of

— the specified safety functions,

— the category achieved, and

— the performance level achieved

by the safety-related parts of a control system
(SRP/CS) designed in accordance with ISO
13849-1.

This document provides requirements for the
application of basic and well-tried safety
principles and conditions for possible fault
exclusions.
This document provides guidance for

the design and the validation of mechanical,
pneumatic, hydraulic, and electrical systems
for the safety-related parts of a control system
(SRP/CS) designed in accordance with ISO
13849-1:2023.
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©Fft)EE E (Example of validation of fault behaviour and diagnostic means) D[
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1 Scop

2 Normative references

3 Terms and definitions

4 Design and validation

Annex A (informative) Validation tools for mechanical systems

Annex B (informative) Validation tools for pneumatic systems

Annex C (informative) Validation tools for hydraulic systems

Annex D (informative) Validation tools for electrical systems

Annex E (informative) Example of validation of fault behaviour and diagnostic means
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1 Scope

2 Normative references

3 Terms and definitions

4 Fire hazards

4.1 General
4.2 Combustible materials

4.3 Oxidizers
4.4 Ignition sources

5 Strategy for fire risk assessment and risk reduction

5.1 General

5.2 Determination of the limits of the machinery
5.3 Identification of fire hazards

5.4 Risk estimation

5.5 Risk evaluation

5.6 Risk reduction

5.6.1 General

5.6.2 Inherently safe design measures
5.6.3 Safeguarding

5.6.4 Complementary protective measures

6 Procedure for the selection of complementary protective measures

6.1 General

6.1.1 Use of the procedure

6.1.2 Determination of the residual risk level

6.1.3 Specification of requirements for the choice of
fire detection and fire

suppression system

6.1.4 Specification of safety and performance
requirements

6.1.5 Selection of system parts and suitable fire-
extinguishing agent 6.1.6 Decision on the need for
further complementary protective measures

6.1.7 Validation

6.2 Selection of the fire prevention and protection
system in relation to the expected

risk level

6.2.1 General

6.2.2 Injury to persons

6.2.3 Safety considerations

6.2.4 Selection of system parts

6.2.5 Selection of fire-extinguishing agent

6.2.6 Validation

7 Information for use

Annex A (informative) Examples of machines and their typical fire-related hazards

Annex B (informative) Example of a methodology for selecting and qualifying a fire
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detection and fire suppression system

Annex C (informative) Example for the design of a fire suppression system integrated in machinery

Annex D (informative) Examples of ignition sources

Annex E (informative) Example for the risk assessment and risk reduction of a machining centre for the
machining of metallic materials
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1 Scope

2 Normative references

3 Terms and definitions

4 THCD selection and THCD types

4.1 Selection | 4.2 Types of THCD

5 Requirements for the design of two-hand control devices

5.1 General 5.5 Prevention of accidental operation
5.2 Use of both hands (simultaneous actuation) 5.6 Prevention of defeat

5.3 Relationship between actuation by hand and | 5.7 Re-initiation of the output signal
output signal(s) 5.8 Synchronous actuation

5.4 Cessation of the output signal

6 Two hand control safety functions

6.1 Prevention of unexpected start-up 6.3 Synchronous actuation
6.2 Releasing of actuators

7 Prevention of accidental actuation and of defeat

7.1 Common considerations 7.5 Prevention of defeat using one hand and any
7.2 Prevention of defeat using one hand other part of the body

7.3 Prevention of defeat using the hand and elbow | 7.6 Measures to prevent blocking of control
of the same arm actuating device(s)

7.4 Prevention of defeat using the forearm(s) or | 7.7 Accidental actuation

elbow(s)

8 General requirements

8.1 Ergonomic requirements | 8.5 Prevention of unintended output signals by
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8.2 Operating conditions and environmental
influences

8.3 Enclosures

8.4 Selection, design and installation of control

actuating devices

acceleration forces

8.6 Unintended operation of hand-held machines
8.7 Relocatable THCDs

8.8 Safety distance

9 Verification and validation

9.1 General requirements for verification and
validation

9.2 Visual inspection

9.3 Performance test

9.4 Measurement
9.5 Prevention of defeat

10 Marking

11 Information for installation, use and maintenance

11.1 Information for use
11.2 Installation instructions

11.3 Operating instructions
11.4 Maintenance instructions

Annex A (normative) Measurement test for the prevention of defeat

Bibliography

B. % EEERB

SR

IV 30pY ==

« HAMR : 2024-01~06
« B2 : confirm
« S+ confiem

s L, BIREMERFT D2 & Lol

(3)18020607 — EnikEnEAE—{ERL D 1= D — & [R Al

Hiks4 : Safety of machinery — Rules for drafting and presentation of safety standards

H Y WGhH
A REBRE

B SCEONFIZOWTIE, 413 (5) O L,

SR DEEFERIZHOWTIE, FEMNLDORIZKICEVSHET L L LTz,

SEFETICZOHBKOBRZZFE 4—20 1277,

% 4—20 1S020607 MH B X

1 Scop

2 Normative references

3 Terms and definitions

4 Principles and general information

4.1 General

4.2 Target group for the instruction handbook

4.3 Information needs

4.4 Comprehensible terminology and wording

4.5 Presentation of the instruction handbook

4.6 Information from component or subsystem

4.8 Warnings, hazard and safety symbols used in
the instruction handbook

4.9 Structuring

4.10 Residual risks

4.10.1 General

4.10.2 Signals and warning devices provided with

5.2 Instruction handbook content
5.2.1 Basic parts of an introduction handbook

suppliers the machine

4.7 Legibility 4.11 IT security vulnerabilities

5 Content and structure of the instruction handbook

5.1 General 5.2.8 Product or capacity changeover

5.2.9 Inspection, testing and maintenance
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5.2.2 Safety 5.2.11 Fault finding/troubleshooting and repair
5.2.3 Machine overview 5.2.12 Dismantling, disabling and scrapping
5.2.4 Transportation, handling and storage 5.2.13 Documents and drawings

5.2.5 Assembly, installation and commissioning 5.2.14 Index

5.2.6 Original equipment manufacturer settings 5.2.15 Glossary

5.2.7 Operation 5.2.16 Annexes

6 Language and formulation/style guide

6.1 General 6.4 Simple wording for instructions

6.2 Language version(s) 6.5 Warnings

6.3 Formulation guidance for instructions

7 Forms of publication

Annex A (informative) Correspondence between ISO 12100:2010, 6.4, and this document

Annex B (informative) Presentation and formatting

Annex C (informative) Recommendations for writing instructions
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4.3.1 General
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5 Basis for selection of test methods
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4 Principle

5 Location of the machine
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6 Apparatus and materials

6.1 Tracer gas emitter 6.4 Gas analyser(s),
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4 Principle
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6 Test method

6.1 General procedure 6.3 Application to a specific group of machines
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7 Control parameters and influencing factors
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7.2 Control parameters

8 Test report
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2 Normative references
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machinery - Part4: Fixed WA EEIXL D
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(Ed2) Reduction of risks to health (ISO14123 Ed1 %fit~) S SN 5 1ERY
resulting from hazardous BIZ L AR~ Y 27
subsltlgnces eI}'_I)littE;d by DI - 8528 - HaE
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1S021469:2006
(Ed1)

Safety of machinery -
Lubricants with incidental
product contact - Hygiene
requirements

28

1S029042-1:2008
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 1: Selection of test method

29

1S029042-2:2009
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 2: Tracer gas method for
the measurement of the
emission rate of a given
pollutant

30

1S029042-3:2009
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 3: Test bench method for
the measurement of the
emission rate of a given
pollutant

31

1S029042-4:2009
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 4: Tracer method for the
measurement of the capture
efficiency of an exhaust system

32

1S029042-5:2010
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 5: Test bench method for
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Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 6: Test bench method for
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Safety of machinery -
Evaluation of the emission of
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parameter

35

1S029042-8:2011
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 8: Room method for
measurement of the pollutant
concentration parameter
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40 | ISO/TR22100-1:2021 Safety of machinery -
(Ed2) Relationship with ISO 12100 - o o
Part 1: How ISO 12100 relates
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(Ed1) Relationship with ISO 12100 - o o
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Part 5: Implications of artificial
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devices associated with guards
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