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JAPANESE INDUSTRIAL STANDARD JIS B 9702 : 2000 

(ISO 14121 : 1999) 

Safety of machinery- Principles of risk assessment 

Introduction This Japanese Industrial Standard has been prepared based on the first 
edition of ISO 14121 Safety of machinery-Principles of risk assessment published in 

1999 without modifying the technical contents. 

The quotation of EN 292·2:1991/Al:1995 in annex A (informative) of the said stan­
dard left as it is in this Standard because the annex is only informative. 

The description concerning "European equivalents to cited normative International 
Standard", contained in the bibliography of the said standard, is not suitable for JIS 
and eliminated from this Standard. 

The function of this Standard is to describe principles for a consistent systematic 
procedure for risk assessment as introduced in clause 5 of ISOfDIS 12100-1. 

This Standard gives guidance for decisions during the design of machinery (see 3.11 
of ISOIDIS 12100-1) and will assist in the preparation of consistent and appropriate 
Type B and Type C standards in order to comply with the essential safety and health 
requirements. 

By itself this Standard will not provide presumption of conformity to the essential 
safety and health requirements (see annex A of ISOIDIS 12100-1). 

1 Scope This Japanese Industrial Standard establishes general principles for the 
procedure known as risk assessment, by which the knowledge and experience of the 
design, use, incidents, accidents and harm related to machinery is brought together in 
order to assess the risks during all phases of the life of the machinery [see 3.11 a) of 
ISO/DIS 12100-1]. 

This Standard gives guidance on the information required to allow risk assessment 
to be carried out. Procedures are described for identifying hazards and estimating and 
evaluating risk. The purpose of the International Standard is to provide advice for de­
cisions to be made on the safety of machinery and the type of documentation required 
to verify the risk assessment carried out. 

This Standard is not intended to provide a detailed account of methods for analysing 
hazards and estimating risk, as this is dealt with elsewhere (e.g. text books and other 
reference documents), A summary of some of these methods is given for information 
only (see annex B). 

Note: The International Standard corresponding to this Standard is as fonows. 

In addition, symbols which denote the degree of correspondence in the 
content between the relevant International Standard and JIS are IDT 
(identical), MOD (modified), and NEQ (not equivalent) according to 
ISOfIEe Guide 21. 
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ISO 14121:1999 Safety of machinery-Principles of risk assessment 
(IDT) 

2 Normative references The following standards contain provisions which. through 
reference in this Standard, constitute provisions of this Standard. If the indication of 

the year of coming into effect is given to these referred standards, only the edition of 
indicated year constitutes the provision of this Standard but the revision and amend~ 

ment made thereafter do not apply. The normative references without the indication of 
the year of publication apply only to the most recent editions (including the amend~ 
ments). 

JIg B 9960~1:1999 Safety of machinery-Electrica1 equipment of machines-Part 1: 

Note: 

General requirements 

lEe 60204-1:1997 Safety of machinery- Electrical equipment of ma­
chines -Part 1: General requirements is equivalent to the said standard. 

ISO/DIS 12100-1 Safety of machinery-Basic concepts~ general principles for design 
- Part 1: Basic terminology, methodology. 

ISO/DIS 12100-2 Safety of machinery-Basic concepts, general principles for design 
- Part 2: Technical principles and specifica tions. 

3 Terms and definitions For the purposes of this Standard, the terms and defini­
tions given in ISOIDIS 12100-1 and the following apply. 

3.1 harm physical injury andlor damage to health or property 

Note: In accordance with ISOIIEC Guide 51:1990,3.4 

3.2 hazardous event event that can cause harm 

3.3 safety measure means that eliminates a hazard or reduces a risk 

3.4 residual risk risk remaining after safety measures have been taken 

4 General principles 

4.1 Basic concept Risk assessment is a series of logical steps to enable, in a system­
atic way, the examination of the hazards associated with machinery, Risk assessment 
is followed, whenever necessary~ by risk reduction as described in clause 5 of ISO/DIS 
12100-1. When this process is repeated it gives the iterative process for eliminating 
hazards as far as possible and for implementing safety measures. 

Risk assessment includes (see figure 1): 

risk analysis 
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1) determination of the limits of the machinery (see clause 5); 

2) hazard identification (see clause 6); 

3) risk estimation (see clause 7); 

- risk evaluation (see clause 8). 

Risk analysis provides the information required for the risk evaluation, which in 
turn allows judgements to be made on the safety of machinery. 

Risk assessment relies on judgemental decisions. These decisions shall be supported 
by qualitative methods complemented, as far as possible, by quantitative methods. 
Quantitative methods are particularly appropriate when the foreseeable severity and 
extent of harm are high. 

Quantitative methods are useful to assess alternative safety measures and to deter­
mine which gives better protection. 

Note: The application of quantitative methods is restricted by the amount of 
useful data which is available, and in many applications only qualitative 
risk assessment will be possible. 

The risk assessment shall be conducted so that it is possible to document the proce­
dure which has been followed and the results which have been achieved (see clause 9). 
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Figure 1 The iterative process to achieve safety 

Note: Risk reduction and the selection of appropriate safety meas­
ures are not part of risk assessment. For further explanation, 
see clause 5 of ISOIDIS 12100-1 and ISOIDIS 12100-2. 

4.2 Information for risk assessment The information for risk assessment and any 
qualitative and quantitative analysis shall include the following as appropriate: 

limits of the machinery (see clause 5); 

requirements for the life phases of the machinery [see 3.11 a) of ISOIDIS 12100-1]; 

design drawings or other means of establishing the nature of the machinery; 

information concerning power supply; 

any accident and incident history; 

any information about damage to health. 

The information shall be updated as the design develops and when modifications are 
required. 
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Comparisons between similar hazardous situations associated with different of 
machinery are often possible, provided that sufficient information about hazards and 
accident circumstances in those situations is available. 

The absence of an accident history, a small number of accidents or low severity of ac­
cidents shall not be taken as an automatic presumption of a low risk. 

For quantitative analysis, data from handbooks, laboratories and manu-
facturers' specifications may be used provided that there is confidence in the suitability 
of the data. Uncertainty associated with this data shall be indicated in the documenta-
tion clause 9). 

Data based on the consensus of opinion derived from experience (e.g. DELPHI 
Technique see annex can be used to supplement qualitative data. 

5 Determination of the limits of the machinery Risk assessment shall take into ac­
count: 

the phases of machinery life [see 3.11 a) of ISOIDIS 12100-1] 

the limits of machinery 5.1 of ISOIDIS 12100-1) including the intended use 
(both the correct use and operation of the machinery as well as the consequences of 
reasonably foreseeable misuse or malfunction) in accordance with 3.12 of ISOIDIS 
12100-1; 

the full range of foreseeable uses of the machinery (e.g. industrial, non-industrial 

and donlestic) by persons identified by sex, age, dominant~hand usage, or limiting 
physical abilities (e.g. visual or hearing impairment, strength); 

the anticipated level of training, experience or ability of the foreseeable users such 
as: 

I} operators (including maintenance personnel or technicians); 

2) trainees and juniors; 

3) general public; 

exposure of other persons to the hazards associated with the machinery, where it 
can be reasonably foreseen. 

6 Hazard identification All hazards, hazardous situations and hazardous events as­
sociated with the machinery shall be identified. Annex A gives examples to assist in 
this process (see clause 4 of ISO/DIS 12100-1, for further information on describing 
hazards generated by machinery). 

Several methods are available for the systematic analysis of hazards. Examples are 
given in annex B. 
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