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Foreword

This Japanese Industrial Standard has been established by the Minister of Health,
Labour and Welfare and the Minister of Economy, Trade and Industry through delibera-
tions at the Japanese Industrial Standards Committee according to the proposal for
establishment of Japanese Industrial Standard submitted by Nippon Electric Control
Equipment Industries Association (NECA)/Japanese Standards Association (JSA) with
the draft being attached, based on the provision of Article 12 Clause 1 of the Industrial
Standardization Law.

This JIS document is protected by the Copyright Law.

Attention is drawn to the possibility that some parts of this Standard may conflict with
patent rights, applications for a patent after opening to the public or utility model rights.
The relevant Ministers and the Japanese Industrial Standards Committee are not
responsible for identifying any of such patent rights, applications for a patent after
opening to the public or utility model rights.
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JAPANESE INDUSTRIAL STANDARD JIS B 9971 : 2019

Personnel competence for
machinery safety

1 Scope

This Japanese Industrial Standard specifies requirements for competence of person-
nel responsible for the safety of machines used in the industrial field among machines
as specified in JIS B 9700. This Standard categorizes competence required to perform
risk assessment and to implement protective measures based on the results of risk as-
sessment. It also specifies knowledge and skills required for the respective categories.
This Standard does not cover knowledge and skills of design and manufacture of gen-
eral machines, or knowledge and skills required in specific technical fields, other than
those required in the field of machinery safety. It also does not cover ethics required of
technicians who are engaged in specialized works based on those knowledge and skills.

NOTE 1 This Standard provides descriptions of works that can be performed by a
person having competence as specified for each competence category;
however, in actual operations, works and jobs performed by a person
having the respective competence are not limited to those specified in this
Standard.

NOTE 2 This Standard categorizes competence based on knowledge and skills gen-
erally required in the field of machinery safety. It is not intended for
application to specific jobs such as designers. It is recommended that a
user of this Standard determine the necessary competence based on the
work specified for each competence category.

NOTE 3 “Machines used in the industrial field” to which this Standard applies
indicates those used in the workplace, and does not include those used
in a public environment or at home. The term “competence” used in this
Standard has the same meaning as that defined in JIS Q 17024 as the
ability to apply knowledge and skills to achieve intended results.

2 Normative references

The following standards contain provisions which, through reference in this text, con-
stitute provisions of this Standard. The most recent editions of the standards (including
amendments) indicated below shall be applied.

JIS B 9700 Safety of machinery—General principles for design—Risk assessment
and risk reduction

JIS B 9705-1 Safety of machinery—Safety-related parts of control systems—Part 1:
General principles for design

JIS B 9960-1 Safety of machinery—Electrical equipment of machines—Part 1: Gen-
eral requirements

JIS Z 8051 Safety aspects—Guidelines for their inclusion in standards
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3 Terms and definitions

For the purpose of this Standard, the terms and definitions given in JIS B 9700, JIS
B 9705-1, JIS B 9960-1 and JIS Z 8051, and the following apply.

3.1
knowledge

facts, information, truths, principles or understanding acquired through experience or
education

NOTE See 2.56 of ISO/IEC TS 17027:2014.

3.2
skill

ability to perform a task or activity with a specific intended outcome acquired through
education, training, experience or other means

NOTE See 2.74 of ISO/IEC TS 17027:2014.

4 Personnel competence required for machinery safety

4.1 Requirements and categories of competence

Personnel competence for machinery safety is determined by the ability to apply
knowledge and skills related to the machinery safety field.

Categories of competence to perform risk assessment and to implement protective
measures appropriately in accordance with JIS B 9700 shall be as given in Table 1. A
list of the knowledge and skills required for each competence category is given in

Annex A.
Table 1 Category of competence
Symbol Name
M10 Fundamentals of machinery safety
M20 Risk assessment of machinery
M30 Formulation of protective measures for machinery
M41 Design of protective measures for machinery—Machine design field
M42 Design of protective measures for machinery—Electrical design field
M43 Design of protective measures for machinery — Control design field

4.2 Fundamentals of machinery safety (M10)

4.2.1 General

M10 is the competence for the safe operation of machines. Personnel having this
competence can perform safely regular work and irregular work on machines, for which
adequate risk reduction has been made.

4.2.2 Works that can be performed
Works that can be performed by M10 personnel shall be as given in Table 2.
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Table 2 Works that can be performed by personnel having M10 competence

Overview Work description
Safe operations of Possess basic knowledge in the machine safety field to operate a machine.
machines

Verification of protective | Understand hazards in machines being used, and verify that the protective
measures for hazards measures have been maintained.

4.2.3 Required knowledge
M10 personnel shall have the following knowledge.

a) Basic knowledge of machinery safety
1) Fundamentals of machinery safety (see 5.1)
2) Concept of safety in machinery safety standards (see 5.2)

b) Skills necessary for performing actual work are not specified.

4.3 Risk assessment of machinery (M20)

4.3.1 General
M20 is the competence to perform a risk assessment in accordance with JIS B 9700.

Personnel having this competence can conduct risk analysis, considering past acci-
dent information, hazard information, etc., as a member of a risk assessment team.
While personnel understand concepts of the risk evaluation and risk reduction, they are
not required to have sufficient knowledge and skills to formulate and implement spe-
cific protective measures.

4.3.2 Works that can be performed
Works that can be performed by M20 personnel shall be as given in Table 3.

Table 3 Works that can be performed by personnel having M20 competence

Overview Work description

Hazard identification | Understand the following information and list hazards.
— Tasks related to all the phases of the machine life cycle
— Behaviour of a machine during normal operation and during failure

— Unintended behaviour of the operator and/or reasonably foreseeable misuse
of the machine

Risk estimation Estimate risk elements for each hazard according to the given estimation tool.

4.3.3 Required knowledge and skills
M20 personnel shall have the following knowledge and skills.

a) The following knowledge of machinery safety
1) Fundamentals of machinery safety (see 5.1)

2) Concept of safety in machinery safety standards (see 5.2)
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3) Risk assessment process (see 5.3)
4) Inherently safe design measures (see 5.4)
5) Basic knowledge of safeguarding (see 5.8.1)
6) Basic knowledge of complementary protective measures (see 5.9.1)
7) Information for use (see 5.10)
b) Skills necessary for performance of actual work

Skills to perform the following in the course of risk assessment process specified in
5.3

1) Hazard identification (see 5.3.2)
2) Risk estimation (see 5.3.3)

4.4 Formulation of protective measures for machinery (M30)

4.4.1 General

M30 is the competence to formulate protective measures based on risk assessment
results.

Personnel having this competence can perform risk assessment as a team leader.
Based on the results, personnel can understand relationships with relevant group safety
standards and/or product safety standards, to formulate protective measures. In the
case of, for example, changing designs which relate to machinery safety upon introduc-
tion or during operation of a machine, personnel can reperform risk assessment for the
changes, and based on the results, they can formulate additional protective measures.

NOTE Classification of group safety standards and product safety standards is
specified in JIS Z 8051.

4.4.2 Works that can be performed
Works that can be performed by M30 personnel shall be as given in Table 4.

Table 4 Works that can be performed by personnel having M30 competence

Overview Work description
Performance of risk Perform risk assessment as a team leader.
assessment

Formulation of protective | Based on the results of risk assessment, formulate protective measures by

measures means of the three-step method (see 6.1 of JIS B 9700).

Documentation of risk Document the results of risk assessment and the procedures and results of
assessment and risk risk reduction.

reduction

“ 4.4.3 Required knowledge and skills
' M30 personnel shall have the following knowledge and skills.
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a) The following knowledge of machinery safety
1) Fundamentals of machinery safety (see 5.1)
2) Concept of safety in machinery safety standards (see 5.2)
3) Risk assessment process (see 5.3)
4) Inherently safe design measures (see 5.4)
5) Design to prevent unexpected start-up (see 5.5)

6) Basic knowledge of design of a control system having appropriate safety functions
(see 5.6.1)

7) Basic knowledge of appropriate design of electrical equipment of machines (see
5.7.1)

8) Safeguarding (see 5.8)
9) Basic knowledge of complementary protective measures (see 5.9.1)
10) Emergency stop function (see 5.9.2)
11) Information for use (see 5.10)
12) Documentation of risk assessment and risk reduction (see 5.11)
b) Skills necessary for performance of actual work

1) Skills to perform the following in the course of risk assessment process specified
in 5.3

1.1) Determination of limits of machinery (see 5.3.1)
1.2) Hazard identification (see 5.3.2)

1.3) Risk estimation (see 5.3.3)

1.4) Risk evaluation (see 5.3.4)

2) Formulation of protective measures as specified in 5.4, 5.5, 5.6.1, 5.7.1, 5.8.1,
5.9.1 and 5.10 :

3) Documentation of risk assessment and risk reduction as specified in 5.11

4.5 Design of protective measures for machinery —Machine design field (M41)

4.5.1 General

M41 is the competence to design mechanical protective measures in addition to
knowledge and skills required for M30.

Personnel having this competence can design protective measures that satisfy the re-
quirements specified in standards for machine design, based on the risk assessment
results. Personnel can also achieve adequate risk reduction with other persons in charge
of performing works involving electrical elements and control elements that relate to
mechanical elements.
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