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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 preeeds e + e ose—intended i rer—athtenance are
described in the ISO/IEC Dlrectlves Part 1. In partlcular the dlfferent approval criteria‘nieeded for the
diffefrent types of ISO document should be noted. This document was drafted in acdordance with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO diraws attention to the possibility that the implementation of this document may invplve the use
of (a] patent(s). ISO takes no position concerning the evidence, validity or applicability of pny claimed
patent rights in respect thereof. As of the date of publication of this document, ISO had not received
notide of (a) patent(s) which may be required to implement this docuntenit. However, implejmenters are
cautjoned that this may not represent the latest information, whichXmay be obtained from the patent
database available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all

such(patent rights.

Any trade name used in this document is information givenfor the convenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specifi¢ terms and
expressions related to conformity assessment;-as well as information about ISO's agherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade| (TBT), see
www.iso.org/iso/foreword.html.

This|document was prepared by Technical'Committee ISO/TC 299, Robotics.

Any feedback or questions on this document should be directed to the user’s national standpards body. A
complete listing of these bodies€an be found at www.iso.org/members.html.
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Introduction

When operating service robots that coexist with people, proper management of their residual safety
risks is needed. To achieve this, in the same manner as with general machineries, application service
providers, who intended to start application services provided by service robots, need to consider the
safety in operation as well as the robot system providers need to consider the safety in design. For
application service providers to safely operate service robots with residual safety risks, communication
between the robot system providers and the application service provider is important. For example, the
robot system providers provide appropriate information for use when application service providers
operate robots based on the comprehension of this information for use communicated by the robot
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F'vice robots, the design safety requirements have already been standardized,in ISO 173
been application service providers that operate robots within the scope of these stand
ese application service providers have operated their application services safely, 4
level of knowledge and experience, their methodology has not yet beemsystematized
ms been standardized. It is considered that by systemizing and documenting an op
y to operate application services provided by service robots ‘safely, the criteria {
new application service providers would be clarified which weuld then promote s

e of this document is to provide application service providers using service robots wit
gement system requirements for application services'\provided by service robots as 3
amework.

management system for the application services provided by service robots is basd

the concept
organizatio

Check:
objectiyf

— Act: tak
In this docu
“shall” i

“should

Plan: esttablish safety objectives and processés necessary to deliver results in accordance wit
organizption's safety policy

Do: impjement the processes as planned.

of Plan-Do-Check-Act (PDCA). The PDCA godel provides an iterative process usg
s to achieve continual improvement. It can:be briefly described as follows:

onitor and measure precesses against the safety policy, including its commitments, s
es and operating criteria;and report the results.

e actions to continually improve.
ment, the following verbal forms are used:
hdicates@ requirement;

' indicates a recommendation;

obot

482.
ards.
ased
, nor
fimal
o be
pund

h the
safe

d on
d by

h the

hfety

vaZat ofaVolllah 2Wat 21208 Faol Fat 2 01

umayn i

“can” in

Information

Vi

dicates a possibility or a capability.

marked as “Note” is intended to assist the understanding or use of the document.
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Robotics — Application services provided by service
robots — Safety management systems requirements

1 Scope

This document specifies the requirements of safety management systems for application services
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ication service in unstructured human spaces with trained and untrained persons
tions for visitors in airport or shopping mall, carrying goods to patients in hespitafl, delivering

improve safety performance of application services provided by sefvice robots,
provided by service robots,

gssure itself of conformity with its stated application sexvice safety policy, and

demonstrate conformity with this document.

;red to services using robots'other than service robots.

Normative references

to customers in restaurant.)

document is applicable to any organization that wishes to:

bstablish, implement, maintain and improve safety managemeht systems for applica]

equirements of this document can be conforméd to by integrating safety management]

ms or processes within the organization.

requirements of this document canbe conformed to by multiple organizations withg
nding on what is done as an organization and safety management.

ugh intended for application services provided by service robots, this document

document is not intended to be used as a product safety standard.

There are cases“where the safety management systems for application services provid
s established in‘ageordance with the requirements of this document cannot apply directly whg
s to be used, £obot systems, contents of service, places of operation, users or so, differ.
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heir content

following documents are referred to in the text in such a way that some or all of t

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 13482:2014, Robots and robotic devices — Safety requirements for personal care robots

[SO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13482 and the following apply.

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

[
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— IEC Electropedia: available at https://www.electropedia.org/

31

organization

person or group of people that has its own functions with responsibilities, authorities and relationships
to achieve its objectives (3.6)

Note 1 to entry: The concept of organization includes, but is not limited to, sole-trader, company, corporation,
firm, enterprise, authority, partnership, association, charity or institution, or part or combination thereof,
whether incorporated or not, public or private.

Note 2 to entry: If the organization is part of a larger entity, the term “organization” refers only to the part of the
larger entity that is within the scope of the application service safety management system (3.4).

3.2
interested party
person or ofganization (3.1) that can affect, be affected by, or perceive itself to be affected by a dedision
or activity

Note 1 to entfy: A robot system provider is an interested party related to ASSMS.

3.3
top manag¢ment
person or gioup of people who directs and controls an organization (3<1) at the highest level

Note 1 to entry: Top management has the power to delegate authority and provide resources withip the
organization

Note 2 to entry: If the scope of the management system (3.4) Govers only part of an organization, thep top
management|refers to those who direct and control that part ofithe organization.

3.4
management system
set of interfrelated or interacting elements of an organization (3.1) to establish policies (3.5) and
objectives (3.6), as well as processes (3.8) to achieve those objectives

Note 1 to entfy: A management system can.address a single discipline or several disciplines.

Note 2 to entfy: The management systein elements include the organization’s structure, roles and responsibilities,
planning and|operation.

3.5
policy
intentions apd direction6fan organization (3.1) as formally expressed by its top management (3.3

3.6
objective
result to be pchieved

Note 1 to entry: An objective can be strategic, tactical, or operational.

Note 2 to entry: Objectives can relate to different disciplines (such as finance, health and safety, and environment).
They can be, for example, organization-wide or specific to a project, product or process (3.8).

Note 3 to entry: An objective can be expressed in other ways, e.g. as an intended result, as a purpose, as an
operational criterion, as an application service safety objective or by the use of other words with similar meaning
(e.g. aim, goal, or target).

Note 4 to entry: In the context of application service safety management systems (3.4), application service safety

objectives are set by the organization (3.1), consistent with the application service safety policy (3.5), to achieve
specific results.

2 © IS0 2023 - All rights reserved
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t of uncertainty

1 to entry: An effect is a deviation from the expected — positive or negative.

Note 2 to entry: Uncertainty is the state, even partial, of deficiency of information related to, understanding or
knowledge of, an event, its consequence, or likelihood.

Note 3 to entry: Risk is often characterized by reference to potential events (as defined in ISO Guide 73) and
consequences (as defined in ISO Guide 73), or a combination of these.

Note
chan

Note

4 to entry: Risk 1s often expressed In terms of a combination of the consequences of an ey
bes in circumstances) and the associated likelihood (as defined in ISO Guide 73) of occurrence.

b to entry: In this document, where the term “risks and opportunities” is used this means safet]

safety opportunities (3.40) and other risks and other opportunities for the management system.

Note

6 to entry: This constitutes one of the common terms and core definitionsfor ISO managd

standards given in Annex SL of the Consolidated ISO Supplement to the ISO/IEC Dixectives, Part 1. N

has b,

3.8

een added to clarify the term “risks and opportunities” for its use within‘this document.

progess

seto

Note

f interrelated or interacting activities that uses or transferm’s inputs to deliver a resulf

1 to entry: Whether the result of a process is called an output, a product or a service depends d

of thqg reference.

3.9
com

betence

ability to apply knowledge and skills to achieve-intended results

3.10

docymented information
information required to be controlled and maintained by an organization (3.1) and the

whid
Note

Note

h it is contained
1 to entry: Documented information can be in any format and media and from any source.

P to entry: Documented-information can refer to:

— tthe managementssystem (3.4), including related processes (3.8);

— ]

informationereated in order for the organization to operate (documentation);

— ¢vidence-ofTesults achieved (records).

3.11

nt (including

y risks (3.39),

ment system
bte 5 to entry

n the context

medium on

hrmaance

perfi

T IITaIIceT

measurable result

Note

1 to entry: Performance can relate either to quantitative or qualitative findings.

Note 2 to entry: Performance can relate to managing activities, processes (3.8), products, services, systems or
organizations (3.1).

3.12
cont

inual improvement

recurring activity to enhance performance (3.11)

3.13

effectiveness
extent to which planned activities are realized and planned results are achieved
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requirement
need or expectation that is stated, generally implied or obligatory

Note 1 to entry: “Generally implied” means that it is custom or common practice for the organization (3.1) and
interested parties (3.2) that the need or expectation under consideration is implied.

Note 2 to entry: A specified requirement is one that is stated, e.g. in documented information (3.10).

3.15
conformity
fulfilment o

f a requirement (3.14)

3.16
nonconfori
non-fulfilmg

3.17
corrective
action to eli

3.18

audit
systematic
determine t

Note 1 to ent
and it can be

Note 2 to en
behalf.

Note 3 to ent

3.19
measuremg
process (3.8

3.20
monitoring
determining

Note 1 to ent

3.21
application|
measurable

hity
nt of a requirement (3.14)

hction
minate the cause(s) of a nonconformity (3.16) and to prevent recurrence

hnd independent process (3.8) for obtaining evidence~and evaluating it objective
he extent to which the audit criteria are fulfilled

I'y: An audit can be an internal audit (first party) or an external audit (second party or third p
A combined audit (combining two or more disciplines):

ry: An internal audit is conducted by the organization (3.1) itself, or by an external party

Fy: “Audit evidence” and “audit criteria”.are‘defined in ISO 19011.

bnt
to determine a value

I the status of a system, a process (3.8) or an activity

ry: To determinethe status, there can be a need to check, supervise or critically observe.

servicesafety performance
restltrelated to the safety of an application service (3.26)

ly to

arty),

bn its

Note 1 to en
service are:

continuous operation time without an accident (3.43);

a harm (3.41) as a result);

the number of improvement proposals;
the number of persons with safety-related qualification;

the number of emergency tests.

(ry— Examptes of mretricsto mreasure performunces {3-1 1) Tetevant tothe safety of amapptication

the number of near-hits (generally known as an incident which is a hazardous event (3.41) but does not cause
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3.22

outsource (verb)

make an arrangement where an external organization (3.1) performs part of an organization’s function
or process (3.8)

Note 1 to entry: An external organization is outside the scope of the management system (3.4), although the
outsourced function or process is within the scope.

3.23

robot
programmed actuated mechanism with a degree of autonomy to perform locomotion, manipulation or
positiening

[SOURCE: ISO 8373:2021, 3.1]

3.24
servjce robot
robot (3.23) in personal use or professional use that performs useful tasks fer humans or eqquipment

[SOURCE: ISO 8373:2021, 3.7]

3.25
robgt system
system constructed for an application service (3.26), including-service robots (3.24), safegharding and
comiﬂementary protective measures independently installed‘by an application service proyider (3.30),
cominunication networks, and so on

3.26
appljcation service
action to provide benefit to a user (3.27) by interaction between a service robot (3.24) or a fobot system
(3.23) and the user (3.27)

Note |l to entry: Trials are regarded as an applieation service.

3.27
user]
beneficiary, person who receiyves-the benefit, of the application services (3.26) provided by the service
robot (3.24)

Note [l to entry: In some applications, a user could be both the operator and the beneficiary.

3.28
user|limit
limit{or condition to limit to be a user (3.27) by his/her category and/or characteristics

Note|l to entry: Examples of user limit are body height, body mass, age, skill, disease, clinical history, body
condjtien'er so.

3.29
user’s behaviour limit
limit or condition to limit the behaviour of a user (3.27)

Note 1 to entry: Examples of user’s behaviour limit are acting in accordance with the operation procedure of a
service robot specified by the robot system provider (3.33), putting on a protective equipment or so.

© IS0 2023 - All rights reserved 5
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application service provider
organization (3.1) that initiatively performs planning, implementation and providing application service
(3.26) and has overall responsibility of application service (3.26) including safety. In the case of that
application service provider outsources (3.22) operation task to operator agency (3.31), it provides a
robot system (3.25) to an operator agency (3.31) for a defined use

Note 1 to entry: There are several cases in market to establish robot system for application service. The simplest
case is using general-purpose robot system which robot system provider supply. However, in many cases,
integration of robot system according to each application service are needed. When application service provider
performs system integration by itself, it takes on the role and responsibilities of a robot system provider (3.33)

rvice

i i ertifuthattho rahaot cuctom maoaotcraolauant cafotu ctandardce ifnocaccary Whaon annlication ¢
including to g Y ¥ Y Y PP

provider out{
contract.

Note 2 to e
organization

3.31
operator ag
organization

Note 1 to ent
different orgq

EXAMPLE 1

operator agel
operator age
initiates the 4

EXAMPLE 2
(3.31) such {
facility, oper

ourced system integration, outsourcing partner takes on these role and responsibilities depeén

htry: When application service provider performs planning application servicé; it can
hl measures, and/or person-based measures to ensure the safety of application service.

fency
(3.1) that has the responsibility to manage and operate a service robot (3.24)

ry: Operator agency (3.31) can be a part of application service provider (3.30), otherwise car
inization (3.1) which outsourced by application service provider{3)30).

The application of a delivery robot for transporting foed and food-related items betwe
icy (3.31) such as a restaurant, and a user (3.27) such as arestaurant customer. The restaurar
icy (3.31), that manages a person, the operator (3.23),'who programs the delivery destinatio
ervice robot (3.4) to accomplish the delivery task.

The application of an exoskeleton robot for,personal mobility assistance by an operator a
s a rehabilitation facility, to aid a user (3.27) such as a rehabilitation client. The rehabilit
itor agency (3.31), that manages a rehabilitation staff member, the operator (3.32), who pro

rehabilitation services to clients, users (3.27).

Note 2 to ent
defined use d
the applicati
operating md

3.32
operator
person or ag
the intende(

[SOURCE: IS
3.33

I'y: An operator agency (3.31) is responsible for the safe operation of the service robot (3.24) f
f the application service provider., (3.30). This responsibility can be identified in a contract be]
n service provider (3.30) apnd, the operator agency (3.31), or by safe operating instructions
nual that is provided by the application service provider (3.30) to the operator agency (3.31).

rency designatéd to make parameter and program changes, and to start, monitor, and|
| operation 6f'the service robot (3.24)

0 8373:2021, 2.17, modified]

ds on

apply

be a

bn an
t, the
h and

gency
ation
vides

r the
ween
in an

stop

robot syste|

m-provider

organization that supplies robotic components, subsystems, or systems for application service provider
(3.30). These include hardware for the physical system of a robot (3.23), and software for operation of
the hardware and control interfaces

Note 1 to entry: A manufacturer can be regarded as a robot system provider.

Note 2 to entry: A system integrator can be regarded as a robot system provider.

Note 3 to entry: A seller can be regarded as a robot system provider.
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3.34

information for use

information that has a safety specification of a robot (3.23), a robot use restriction (3.35), a compliance
matter to assure safe and proper operation of machines or a residual safety risk (3.39)

Note 1 to entry: In general, information for use is provided by a robot system provider as a user manual.

3.35

robot use restriction

condition of use intended by a robot system provider (3.33) during designing including an operational
environment of robot (3.23), a user limit (3.28), a user’s behaviour limit (3.29), competence (3.9) required

| 43 2 'S I s ot Ligs £l £ £2 01 3
to ug C COOCatroIT—arrt crartirg COTICCIIeS— o~ uotanT CrrC— COTITPCTCTIIiCe— (02 7, a peTriotu—T10T- S5 fetY'related

perfgrmance (3.11) to be maintained, and necessary maintenance and inspection

Note|l to entry: Robot use restriction is equivalent to “limits of machinery” specified in 5.3'0f1SO 12100:2010.
Note 2 to entry: “Machinery” and “machine” is changeable to “robot” in this document:

3.36
life dycle of application service
consgcutive and interlinked stages of a management system (3.4) relatedto an application sdrvice (3.26),
from|transportation and installation of service robots (3.24) to final@isposal

Note |1 to entry: The life cycle of application service stages include’ transportation of service fobots (3.24),
installation, use, change of contents of a service, inspection, maintenance, end-of-life treatment and flinal disposal.

Note P to entry: Adapted from ISO 14001:2015, 3.3.3.

3.37
third party of application service
perspn who is in the operation space of an application service (3.26) but is not user (3.27) nfor in charge
of the application service (3.26) as a membexof the application service provider (3.30).

Note|l to entry: In general, third party of\application service do not have prior knowledge and information
relevhant to the safety of a specific robot (3.23).

3.38
third party who has special knowledge
person or organization (3.1) that can be regarded to have knowledge of machinery safety

Note|l to entry: For example, a certifier or a person who has knowledge of machinery safety [e.g. yystem safety
engirleer, safety assessor/(part), industrial safety consultant (part)].

Note P to entry: Aimember of an application service provider (3.30) can be a third party who has specigl knowledge.

3.39
safety risk
combihation of the probability of occurrence of harm (3.41) and the severity of that harm (3.41)

3.40

safety opportunity

circumstance or set of circumstances that can lead to improvement of application service safety
performance (3.21)

3.41
harm
injury or damage to the health of people, or damage to property or the environment

[SOURCE: ISO/IEC Guide 51:2014, 3.1]
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hazardous event
event that can cause harm (3.41)

[SOURCE: IS

3.43
accident

012100:2010, 3.9]

hazardous event (3.42) which result actual harm (3.41)

3.44

inherently
measures tg
or operating

[SOURCE: IS

3.45
hazard
potential so

[SOURCE: I§

3.46
ASSMS
application

4 Conte;

4.1 Unde

The organiz
affect its ab

The organiz

NOTE “I
negative imp

EXAMPLE 1

cultural
internat

situation]

relation

safe dpcign

ken to eliminate hazards (3.45) and/or to reduce safety risks (3.39) by changing the'd
characteristics of the product or system

0/1IEC Guide 51:2014, 3.5]

lirce of harm (3.41)
0/1EC Guide 51:2014, 3.2]

bervice safety management system

(t of the organization

rstanding the organization and its context

ation shall determine external and internal issues that are relevant to its purpose and
lity to achieve the intended result(s) of its ASSMS.

htion shall monitor and review information about these external and internal issues.

hct on the organization.
External issuesc@re:

social, legal,4échnological, economic and natural surroundings and market competition, wh|
onal, national; regional, or local;

of competitors;

bsign

that

bsue” means an important topic or problem for debate or discussion. It can have a positive or

ether

hips with its external interested parties;

changes

EXAMPLE 2

in relation to any of the above.

Internal issues are:

resources and processes)

changes

The organiz

relationships within its internal interested parties;

in relation to any of the above.

ation shall determine whether climate change is a relevant issue.

the organizational activities, the strategies, the culture in the organization, competence (capital, time, human
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4.2 Understanding the needs and expectations of interested parties

The organization shall determine:

— the interested parties that are relevant to the application service safety management system;
— the relevant requirements of these interested parties;

— which of these requirements will be addressed through the application service safety management
system.

NOTE1 Relevantinterested parties can have requirements related to climate change.

Wheh determining the interested parties relevant to the ASSMS, the organization shallrcongider:
— the owners of the robot;

— the field owners;

— the relevant administrative bodies;

— the relevant organizations to be outsourced such as operator agency;
— the robot system providers;

— the users.

NOTHE 2  Generally, instructions which the robot system provider specifies in the information for use are
inclugled in the relevant requirements of the interested partiés.

NOTHE 3  When the purpose of the application service'changes from trial to a commercial use, generally the
inter¢sted parties that are relevant to the ASSMSiand the relevant requirements of these intergsted parties
change. The trials are an action to provide benefit to the user while the problems (e.g. the safety and/or the
valugs) for practical application are verified by using the robots in the real situations.

NOTE 4  The robot system providers,ceven when they provide the robot for free, are considered to bear the
equivalent responsibilities to the case for-a fee. For example, to provide information for use appropriately so on.

NOTHE S5 An example of interested parties in application service and relationship to the defined [terms in this
document are shown in Annex A.

4.3 | Determining theé scope of the application service safety management system
The ¢rganizationshall determine the boundaries and applicability of the ASSMS to establish its scope.
Wheh deterntining this scope, the organization shall consider:

— theextérnal and internal issues referred to in 4.1;

J— that
Gre-r

— the contents of the application service to be operated (see 6.4.3.2).

The scope shall be available as documented information.

4.4 Application service safety management system

The organization shall establish, implement, maintain and continually improve an ASSMS, including
the processes needed and their interactions to assure the application service safety performance, in
accordance with the requirements of this document.

Conformity to this document may only be claimed if the requirements determined as not being
applicable do not affect the organization's ability or responsibility to ensure the conformity of its
services.

©1S0 2023 - All rights reserved 9
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5 Leadership

5.1 Leadership and commitment

Top management shall demonstrate leadership and commitment with respect to the ASSMS by:

established and are compatible with the strategic direction of the organization;

NOTE1 R
core to thep

ensuring

NOTE2 Sy
the applicatiq

commun
ASSMS r

NOTE3 Sy
the conformi

ensuring

directin

contribufte to the effectiveness of the ASSMS;

promoti

NOTE4 Sp

responsy

5.2 Polic

Top manage

establish a process(es) for the meetings to decide the safety objectives of a term at the beginning of the

pquirements to workers under control of the organization and the interestéd parties;

[y to this document via meetings, house journals, electrical bullétin boards, e-mails or so.

supporting other relevant managerial roles to(demonstrate their leadership as it applies to their ar¢

rposes of the organization’s existence.
that the resources needed for the ASSMS are available;

ecifically, it is to ensure human resources, facilities and budgets necessary to the safe operat
n service and to implement the plan.

icating the importance of effective application service safety management\and of conforming

ecifically, it is to announce the importance of the safe operation of the’application service as w

that the ASSMS achieves its intended result(s);

b and supporting persons who work under control of the organization and the interested part

g continual improvement;

ecifically, it is to set an incentive for improvement proposals.
bility.

y
ment shall establish an application service safety policy that:
priate to the purpose of the organization;

s a frameworkfor setting application service safety objectives;

Provision 'of a framework for setting application service safety objectives is, for examp

acommitment to meet applicable requirements;

ensuring that the application service safety policy and application service safety objectives are

ensuring the integration of the ASSMS requirements into the organization’s business processes;

on of

o the

ell as

ies to

as of

le, to
term.

a) isapprd
b) provide
NOTE 1
c) includef
d)
NOTE 2
10

includes a commitment to continual improvement of the ASSMS.

The application service safety policy can include:

compliance with the relevant legislations;

conformity to the requirements for ASSMS;

allocation of appropriate resources to application service safety performance improvement;
thorough preparation to respond to emergency situations;

continual improvement led to enhance of application service safety performance.

reference to the importance of safety ensuring for the users and the third party of the application service;
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application service safety policy shall:
be available as documented information;
be communicated within the organization;

be available to interested parties, as appropriate.

Roles, responsibilities and authorities

Top management shall ensure that the responsibilities and authorities for relevant roles are assigned

Top

a)
b)

6

6.1

T O T Co e O vy To i c o O oo o c o Tt

management shall assign the responsibility and authority for:
eénsuring that the ASSMS conforms to the requirements of this document;

feporting on the performance of the ASSMS to top management.

Planning

Actions to address risks and opportunities

Wheh planning for the ASSMS, the organization shall consider the issues referred to in
requjrements referred to in 4.2 and determine the risks and'opportunities that need to be a

The

a)
b)

6.2
The
The
a)
b)
c)
d)
e)
f)
g)

give assurance that the ASSMS can achieve its intended result(s);
prevent, or reduce, undesired effects;

gchieve continual improvement.

rganization shall plan:

dctions to address these risks.and opportunities;

how to

1— integrate and implement the actions into its ASSMS processes;

— evaluate the'effectiveness of these actions.

Application service safety objectives and planning to achieve them

rganization shall establish application service safety objectives at relevant functions

application service safety objectives shall:

4.1 and the
ddressed to:

hnd levels.

be consistent with the application service safety policy;
be measurable (if practicable);

take into account applicable requirements;

be monitored;

be communicated;

be updated as appropriate;

be available as documented information.

© IS0 2023 - All rights reserved
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The application service safety objectives can be:

us operating time without an accident;

the number of near-hits;
the number of improvement proposals;
the number of persons with safety-related qualification;

the number of emergency drills.

hazardous ey
organization
providing ind

When plan
determine:

what w
whatre
who wil
when it

how the

6.3 Planning of changes

When the o1
in a planned

6.4 Safet

6.4.1 Gen

The organiz
ISO 12100:2
hear opinio
assessment,
the docume

The require

ents such as near-hits are used as the application service safety objectives, it is importang,f
to acquire information about hazardous events and use it for improvement purposes. T¢ thi
entives for reporting hazardous events are needed.

hing how to achieve its application service safety objectives, the orgamization

1l be done;

sources will be required;
1 be responsible;

will be completed;

results will be evaluated.

ganization determines the need for changes to the ASSMS, the changes shall be carrie
manner.

y risk assessment

eral

ation shall carry out a'safety risk assessment for each application service accordi
010 including a saféty risk analysis and a safety risk evaluation. The organization s}
ns from the third party who has special knowledge on the validity of the safety]
The organization shall document the results of the safety risk assessment and mai
nt.

ments.of 6.4 shall apply for all application services.

Although a person concerned can hesitate to report hazardous events occurred if the number of

r the
end,

shall

d out

g to
jould

risk
htain

6.4.2 Pre

aration of safety risk assessment

The organization shall specify the necessary competence to carry out a safety risk assessment. In
accordance with the specified competence, person(s) to carry out a safety risk assessment shall be
determined.

The organization shall determine the criteria to judge the necessity of safety risk reduction actions in

the safety ri

sk evaluation.

For the determination, if necessary, participation of the interested parties that are relevant to the
ASSMS, which is specified in 4.2, shall be considered.

The organiz

12

ation shall obtain the information for use from the robot system provider.
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6.4.3 Safety risk analysis

6.4.3.1 Information for use

The organization shall consider the contents of the information for use of the service robot(s) and all
other components of the robot system during carrying out the safety risk analysis.

If there are unclear points and insufficiency in the information for use, the organization shall carry out
the safety risk analysis after solving the unclear points and the insufficiency via communication with

the robot system provider and so on.

The ¢
of th
is col
third

NOTH
The

e information for use. In case of a service robot whose conformity to international safef
(firmed by the third party who has special knowledge, it may be considered thatepini
party who has special knowledge on its information for use have already been héard.

The international safety standard for service robots is ISO 13482.

organization shall, if necessary, obtain the information of the facilities or places

application service is implemented from the field owners and consider.the contents during

thes

6.4.3
The
Whe

1

q

\

NOT]H
and:

1

NOTH
servi
whos
know
robotf

nfety risk analysis.

.2 Specification of the operation contents of the application service
rganization shall specify and document the operation.contents of the application serv|
h the organization specifies the operation contents‘of the application service, it shall ¢

he relationship between operation contents of application service and robot usq

the validity
y standards
ns from the

where the
rarrying out

ice.
bnsider:

restriction
|, Figure B.2

intended by robot system providers includedin the information for use (see Figure B.
gnd Figure B.3 of Annex B);

whether the service robot is used fof frials or for a commercial use.

1

benefits to be provided;

obots to be used;

places where the“application service is implemented.

2 When'the organization selects service robots to be used for the application service,
Ce robots whose conformity to safety standards is confirmed. When the organization uses s
e conformity to safety standards is not confirmed, it can seek the opinion of a third party wh
ledge on the relationship between the operation contents of application service and the r¢
Use restriction intended by robot system providers included in the information for use. For

Items to specify the operation contents of the application service can include, for example, the above

it can select
brvice robots
o has special
strictions on
example, the

relati

onship can correspond to Case Z or Case 3 of Annex B.

When the organization changes the operation contents of the application service, it shall check the
conformity to Clauses 6 through 9 before the change.

6.4.3.3 Specification of the user limit of the application service

The organization, if necessary, shall specify, document and maintain user limits to ensure the safety
during the operation of the application service.

The organization shall consider the user limits specified by the robot system providers included in the

infor

NOTE

©ISO

mation for use.

Annex C indicates examples of information for use of service robots including user limit.
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6.4.3.4 Hazard identification

The organization shall identify hazards relevant to the application service to be provided in accordance
with the life cycle of application service and contents.

NOTE1 AnnexD indicates examples of hazards assumed in application services.

NOTE 2 Further hazards tables can be found in ISO 13482:2014, Annex A and ISO 12100:2010, Annex B.

6.4.3.5 Safety risk estimation

meases a an b:

To estimatet
the followinig

a) estimatp the probability of occurrence and the severity of harm caused by the hazards!

b) estimatp the safety risk of the hazards by combining the probability of occurrence.and the sevierity
of harm| estimated in a).

For the safetfy risk estimation, the organization shall consider the following c) andAd):
c) safety rsks to the third party of application service resulting from appleation service.
d) unusual situations and reasonably foreseeable emergency situatiens.

When the sgfety risk assessment is carried out again because of a change of the application service, the
impact of the change shall be considered.

6.4.4 Safé¢ty risk evaluation

The organization shall extract the safety risks that need to be reduced by applying the criteria to judge
the necessity of safety risk reduction actions (6.4.2)'to the results of the safety risk estimation (6.4{3.5).

The organization shall maintain the documentéd information relevant to the safety risks thaf are
judged to bg excessive and, therefore, require.reduction.

6.5 Activjties for safety risk reduction

6.5.1 General

The organizption shall determine and implement safety risk reduction measures based on the resullts of
the safety risk assessmentreferred to in 6.4.

When determining the’safety risk reduction measures, the organization shall consider the participption
of the intergsted parties that are relevant to the ASSMS, which is specified in 4.2.

The organization shall consider the opinion of the interested parties to implement the safety risk
reduction measures on the implementation and maintain its contents as the documented information.

6.5.2 Determination of safety risk reduction measure

The organization shall consider and implement the safety risk reduction measures until the residual
safety risks are judged acceptable based on the results of the safety risk assessment.

The safety risk reduction measures shall be considered according to the following sequence from a) and
be applied in the order that are found reasonably applicable:

a) inherently safe designs;

b) safeguarding and complimentary protective measures;
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c) compliance obligations on the operation.
NOTE1 The above safety risk reduction measures are listed in the order of effectiveness.

NOTE 2  Inherently safe design measures which application service provider can take is change robot use in
application service to other lower safety risk robot.

NOTE 3 In the compliance obligations on the operation, operations necessary to implement a) and b) can be
included.

NOTE4  Compliance obligations on the operation are similar to organizational measures and person-based
measures of TOP principle for occupational safety.

The ¢rganization should hear opinions from the third party who has special knowledge‘on| the validity
of the safety risk reduction measures.

The ¢rganization shall maintain the documented information relevant to:
— the contents of the safety risk reduction measures;

— the rationale for the selection of the safety risk reduction measures:

6.5.3 Determination of compliance obligations on the operation

The ¢rganization shall:

a) dletermine the compliance obligations on the operationfor safety risk reduction;
The compliance obligations on the operation shall.include:

1) the inspection and the maintenance that are judged necessary for the service rgbots by the
organization including those specified-by the robot system providers;

2) the inspection and the maintenance needed to maintain the safeguarding and the
complimentary protective measures that are judged necessary by the organizption in the
determination of the safety risk reduction measures (6.5.2);

3) the compliance obligations on the operation that are judged necessary by the organization in
the determination of theé safety risk reduction measures (6.5.2);

4) the compliancesobligations on the operation based on the information for use obtained by the
robot systemrproviders.

b) determine how”the compliance obligations on the operation apply to the organization and
¢ommunieate’it to workers under control of the organization;

c) take these compliance obligations on the operation into account when establishing, injplementing,
Ilnaintaining and continually improving its ASSMS.

The organization shall maintain documented information of its compliance obligations on the operation.

NOTE The documented information of the compliance obligations on the operation, for example, can include
the information below. Because the loss of confidentiality and inappropriate use of such information can degrade
the application service safety performance, the control of the documented information (7.5.3) is of particular
importance:

— the passwords to use and configure the service robots and the robot systems;

— theinformationtodisable the safeguarding and the complimentary protective measures thatare implemented
by the organization.
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6.5.4 Planning implementation of the safety risk reduction measures
To implement the safety risk reduction measures, the organization shall plan:
a) how to integrate and implement the safety risk reduction measures into its ASSMS processes;

NOTE1 Specifically, for example, it is to clarify its contents of the determined safety risk reduction
measures (6.5.2) and a responsible person to implement.

b) how to evaluate the effectiveness after implementation of the safety risk reduction measures and
its criteria;

C) the confents of the agreement oI the interested parties to implement the sarety risk redufrtion
measurgs;

NOTE 2| Examples of the contents of the agreement of the interested parties to implement the/safety risk
reduction measures are:

— the pafety risks that need to be reduced;
— the fetail of the safety risk reduction measures:
— | the contents;
— | the rationale for the selection;
— |organization or person(s) to implement
— | the resources necessary to implement and organizatiop,or person(s) to bear them.

NOTE 3| The involvement of top management can be needed to determine the contents of the agregment
of the inferested parties to implement the safety risk reduction measures.

7 Support

7.1 Resources

The organization shall determine(and provide the resources needed for the establishient,
implementafion, maintenance and cortinual improvement of the ASSMS.

7.2 Competence
The organizption shall;

— determjne the mnecessary competence of person(s) doing work under its control that affects its
application, service safety performance. For the determination, if necessary, the competence
requirefl £0 implement the safety risk reduction measures determined by the organization shall be
consideked:ifthe competence. rp(}nirpd hy the robot system prnvidpr isincluded in the informhtion

for use, it shall be considered;

NOTE1 The person(s) doing work under its control that affects its application service safety performance is,
for example, installation personnel, maintenance personnel, operators and safety manager.

— ensure that these persons are competent on the basis of appropriate education, training, or
experience. For the education and training, if necessary, the education content specified by the
robot system provider shall be considered;

NOTE 2  There is the case where it is necessary to ensure that there are multiple persons with the same

competence in anticipation of a day when the person with the competence that is essential for the application
service is absent.

16 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=54785697a02a62ab247e28c3666090b5

ISO 31101:2023(E)

— where applicable, take actions to acquire the necessary competence, and evaluate the effectiveness

of the actions taken.

Appropriate documented information shall be available as evidence of competence.

NOT

7.3

E3 Applicable actions can include, for example, providing training to, the mentoring of, or the re-
assignment of currently employed persons, or the hiring or contracting of competent persons.

Awareness

The organization shall ensure that persons doing work under the organization’s control are to be aware

of:

NOT
use i

7.4

tthe application service safety policy;

the aspects that significantly diminish or are capable of diminishing the safety to the rg
r potential safety risks associated with their work;

B In practice, they can be indicated to workers under the organization’s.control as the obj
1 their own work.

their contribution to the effectiveness of the ASSMS, including the benefits of improveg
gervice safety performance;

tthe implications of not conforming with the ASSMS requirements.

Communication

7.4.1 General

The
com

organization shall establish, implement and maintain the process(es) needed
I‘xunication and external communications with interested parties relevant to the ASSM

n what it will communicate;
when to communicate;

with whom to communicate;
Ihow to communicate;

who will commuhicate.

organizatie shall retain documented information as evidence of its communication, as

EXAMPLE The documented information as evidence of its communication are:

b)

¢lecbronic media:

lated actual

ective of safe

application

for internal
S, including:

hppropriate.

— communication histories of e-mails;
— log of collaboration tools;

paper media:

— minutes of meetings;

— records of seminars.
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7.4.2 Internal communication
The organization shall:

a) internally communicate information relevant to the ASSMS among the various levels and functions
of the organization, including changes to the ASSMS, as appropriate; consider the compliance
obligations on the operation specified by the organization in 6.5.3 as the information relevant to
the ASSMS;

b) ensure its communication process(es) enable(s) persons doing work under the organization’s
control to contribute to continual improvement.

7.4.3 Conllmunication with interested parties

The organization shall communicate information relevant to the ASSMS with interested [partigs, as
established py the organization’s communication process(es).

NOTE Examples of communication with interested parties are:

— obtainmnt of information from the field owners on the changes of the facilities and the environments yhere
the application service is implemented;

— provisioh of information to the field owners on the changes of the applicatien service.
7.5 Documented information

7.5.1 General
The organizption’s ASSMS shall include:
a) documednted information required by this document;

b) documgnted information determined by the,organization as being necessary for the effectiv¢ness
of the ASSMS.

NOTE The extent of documented information for an ASSMS can differ from one organization to anothdr due
to:

— the size pf organization and itsype of activities, processes, products and services;
— the comIlexity of processes.and their interactions;

— the competence of persons.

7.5.2 Creating and‘updating documented information

When creating and updating documented information, the organization shall ensure appropriate:

— identification and description (e.g. a title, date, author, or reference number);
— format (e.g. language, software version, graphics) and media (e.g. paper, electronic);

— review and approval for suitability and adequacy.

7.5.3 Control of documented information
Documented information required by the ASSMS and by this document shall be controlled to ensure:
a) itisavailable and suitable for use, where and when it is needed;

b) itisadequately protected (e.g. from loss of confidentiality, improper use, or loss of integrity).
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For the control of documented information, the organization shall address the following activities, as

appli

cable:

— distribution, access, retrieval and use;

— storage and preservation, including preservation of legibility;

— control of changes (e.g. version control);

— retention and disposition.

Documented information of external origin determined by the organization to be necessary for the

plan
NOTH
the p

8 ¢

8.1

Withi
impl
dete]

— ¢

— implementing control of the processes in accordance with the criteria;

Docy
proc

The
takirn

The
to th

The
orga

The
infor

users

8.2

NIng and operation of the ASSMS shall be 1dentified as appropriate and controlled.

Access can imply a decision regarding the permission to view the documented ififprm
brmission and authority to view and change the documented information.

Dperation

Operational planning and control

consideration for each step of the life cycle of applicatiorservice, the organizatioi
bment and control the processes needed to meet requifements, and to implement
'mined in Clause 6, by:

bstablishing criteria for the processes;

mented information shall be available .to-the extent necessary to have confiden
psses have been carried out as planned,

brganization shall control planned Changes and review the consequences of uninteng
g action to mitigate any adversé€ effects, as necessary.

rganization shall ensure thatiexternally provided processes, products or services that
e application service safety management system are controlled.

organization, if necéssary, shall communicate the relevant requirements for the s
hization or the person(s) having the responsibility of the outsourced processes.

organizatiomyand person(s) outsourcing processes shall consider the protection
mation if the'information to be communicated to them includes personal informatic

p .

Communication with users

htion only, or

1 shall plan,
the actions

ce that the

ed changes,

are relevant

hfety to the

of personal
n about the

The organization shall, based on the user limit specified in 6.4.3.3, communicate with the users the
following:

a) i

fnecessary, inform the user limit to the users before the beginning of the service;

b) if necessary, before the beginning of the service, check the information necessary to judge whether
the users satisfy the user limit;

NOTE1 To obtain the information needed to judge whether users satisfy the user limit,
measure body height and/or mass, check ID card, enforce testing, interview).

one can

c) astheresultofb), in case that the users do not satisfy the user limit, stop providing the service.
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When communicating with the users, diversity shall be considered.

NOTE 2

The diversity to be considered can be age, culture, disability, language, literacy, sex.

The organization, if necessary, shall specify, document, maintain and implement the instruction and/or
training for the users to learn the skills necessary to ensure the safety during the application service.
When specifying the instruction and/or training, if necessary, the organization shall consider the
instruction and/or training necessary for the users to learn the skills required by the robot system
providers in the information for use.

NOTE 3

The contents of the instruction and/or training can be:

the com

the com

The results

NOTE4 W
or the comm
document th{

or the commuinication by a notice board are carried out can be recorded.

The organiZ
risks of not

The organiZ
users beford

The organiz
including co

8.3 Consi

The organiz
awareness g

NOTE

Visual (d

Auditory

The organiz
and the priv

8.4 Emer

]:unication of the precautions that the users follow;

Pyblic awareness means can be:

unication of the way to respond to the possible events.
bf the instruction and/or training, if necessary, shall be documented and retained.
hen the organization selects, as a way of the instruction and/or training, the verbal communig

linication by a notice board for unspecified large number of the users, it is\xconsidered diffic
e results of the instruction and/or training. In that case, only the fact thatthe'verbal communig

ation, if necessary, shall document and maintain the user’s‘behaviour limit and the s
following it.

ation shall inform the user’s behaviour limit and the safety risks of not following it t
the beginning of the service.

ation shall endeavor to obtain the feedback about the safety of the application se
mplaints from the users.

deration for the third party of application service

ctivities about the safety of the application service.

istribution of leaflets, ifistallation of signboards, installation of digital signage);
(announce, alarmy).
ption, if necessary, shall consider the infringement of the rights including life, body, proj

acy rights.af the third party of the application service.

gency preparedness and response

ation
ult to
ation

hfety

b the

rvice

ations, if necessary, for the third-party of the application service, shall conduct public

berty

The organi

b 1 11 ealal: o1 H 1 b | ke s 4] L Y P [ S £
dLUIUITD SIIdIT TS UAUILSII, HTTITPITIITICIIU dIIU HIdHIUAIID LIIT PIULTSS(T5) TITTUTU LU PItpdltT 10U

respond to potential emergency situations.

The organiz

a) specify

ation shall:

emergency situations that is needed to address as an organization;

and

b)

‘)
d)

20

prepare to respond by planning actions to prevent or mitigate reduction of safety from emergency
situations;

respond to actual emergency situations;

take action to prevent or mitigate the consequences of emergency situations, appropriate to the
magnitude of the emergency and the potential impact;
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e) reportatleastthe results of c) to top management soon after emergency situations become evident;

f) periodically test the planned response actions, where practicable;

g) periodically review and revise the process(es) and planned response actions, in particular after the
occurrence of emergency situations or tests;

h) provide relevant information and training related to emergency preparedness and response, as
appropriate, to relevant interested parties, including persons working under its control;

i) prepare compensation means for liability for damages in case of an accident.

NOTHF T Examples of emergency situations that need to be considered for the application service]are:

— flailures of the service robot and the robot system leading to unacceptable safety risks;

— QJccidents during the application service;

— ¢xternal events such as earthquake and typhoon;

— internal events such as fire and power failure.

NOTE 2 Compensation means for liability for damages in case of an accident is, in general, taking out liability

insurjance.

The ¢rganization, if necessary and possible, shall gather the information of the users and the¢ third party

of the application service that are needed to respond to emergency situations before the beginning
of thee service. If gathering the information is judged not'needed or impossible, its ratioy
documented.

NOT
cont

NOT
gath
nece

B3  Examples of the information that are neededto respond to emergency situations are nanj
dct, need for special aid and chronic disease.

B4 Depending on the characteristics of the application service, there is the case where it is
gr the information from the users and thethird party of the application service. In this case,
gsary information soon after emergengy situations occur, it can be needed to coordinate means

information and communication path andso on between the interested parties.

the
The

plication service in cofiformity to laws, regulations and other requirements.

pbrganization shall€enduct public relations for the users concerning emergency res

before the beginning®fthe service.

The
that

8.5

brganizationishall maintain documented information to the extent necessary to havg
the process(es) is (are) carried out as planned.

Managing hazardous events

ale shall be

e, emergency

mpossible to
to obtain the
to obtain the

The;Tprganization shall properlygather, store and use the information of the users and the third party of

ponse plans

b confidence

Management oI hazardous events are as follows:

a) The organization shall establish and maintain the process(es) for documenting and reporting
hazardous events that have occurred. The contents of the documented information on hazardous

events shall be under consideration of the requirements from the interested parties
the following 1) to 10):

1) the operation contents of the application service;
2) date and time;
3) location;

4) participants (users, staff);

© IS0 2023 - All rights reserved
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b)

5)
6)

what happened;

probable causes;

NOTE 1 Probable causes can be, for example, information relevant to newly found vulnera
on the safety of the service robots and the robot systems. Because the loss of confidentiality and
inappropriate use of such information degrades the application service safety performance, the control
of the documented information (7.5.3) is of particular importance.

bility

NOTE 2 When probable causes cannot be identified, it is important to write this down
accordingly.

7) respoTSE,; IMCudiTg any medicat treatnrent;

8) conksequences (e.g. resulting situation of damage);

9) corrective actions;

10) soufrce of the information

The organization shall specify what criteria is necessary for reporting: hazardous eventy and

shall report the hazardous events in accordance with the criteria. The criteria shall be ynder

considefation of requirements from the interested parties, be documented and maintained.

The organization shall specify what criteria is necessary for reporting hazardous events to fobot

system [providers and shall report hazardous events to the robot system providers in accordance

with the criteria. The criteria should be those where all hazatrdous events caused by the sefvice

robots dre reported. The contents to be reported to the rebot system providers shall include|1) to

10) of a] and, if possible, the following 1) to 6):

1) mogel number of the service robot;

2) serjal number of the service robot;

3) version of software;

4) history of maintenance;

5) datp stored in the service robaot that record the transition of operating conditions at the tijne of
thelaccident;

6) if applicable, whether.an excess of robot use restriction intended by robot system provijders
and its contents.
NOTE 3 Based on the report of hazardous events, robot system providers can improve|their
seryice robofs and then the future safety of the service robots and the application services using|them
canjbe expécted to improve.

The orgpnization shall review the safety risk assessment process (6.4 and 6.5) to prevent recurigence

of such mazardous events. If mecessary, organization shatt take corTective action accoraimng to 10.2.

9 Performance evaluation

9.1 Monitoring, measurement, analysis, and evaluation

The organization shall determine:

what needs to be monitored and measured;

— the methods for monitoring, measurement, analysis and evaluation, as applicable, to ensure valid
results;

22
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— when the monitoring and measuring shall be performed;

— when the results from monitoring and measurement shall be analysed and evaluated.

Documented information shall be available as evidence of the results.

The organization shall evaluate the performance and the effectiveness of the ASSMS.

The organization shall establish, implement and maintain the process(es) needed to evaluate the

fulfil

ment of its compliance obligations on operation.

The organization shall:

a)
b)

)

The
resu

9.2

9.2.1

The
the A

a)

b) i

9.2.2
The

etermine the frequency with which compliance will be evaluated;

valuate the status of implementation of the compliance obligations on the operatior]
ss than the defined criteria, improve it;

aintain knowledge and understanding of its compliance status.
organization shall retain documented information as evidence-of’the compliance
t(s).

Internal audit

General

brganization shall conduct internal audits at platined intervals to provide information|
SSMS:

onforms to:
— the organization’s own requirements for its ASSMS;
— the requirements of this document;

s effectively implemented and'maintained.

Internal audit programme

brganization shall plan, establish, implement and maintain an audit programme(s) ij

frequency, methods, reésponsibilities, planning requirements and reporting.

Whe
the p

The

rocesses.econcerned and the results of previous audits.

rganization shall:

| and, if it is

evaluation

on whether

1cluding the

h establishing the internal audit programme(s), the organization shall consider the inpjportance of

a) define the audit objectives, criteria and scope for each audit;

b) select auditors and conduct audits to ensure objectivity and the impartiality of the audit process;

c) ensure that the results of the audits are reported to relevant managers;

d) take appropriate correction and corrective actions for nonconformity without undue delay.

Documented information shall be available as evidence of the implementation of the audit programme(s)
and the audit results.

©ISO
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9.3 Management review

9.3.1 General

Top management shall review the organization’s ASSMS, at planned intervals, to ensure its continuing
suitability, adequacy and effectiveness.

9.3.2 Management review inputs

The management review shall include:

a) the status of actions from previous management reviews;
b) changegin:
— theloperation contents of the application service;
— external and internal issues that are relevant to the ASSMS;
— the|needs and expectations of interested parties that are relevant to theyASSMS;
— thejresults of the safety risk assessment and the safety risk reduction measures;
c) informdtion on the application service safety performance, including trends in:
— thelextent to which the safety objective has been achieved;
— norlconformities and corrective actions;
— monitoring and measurement results;
— audlit results;
— emg¢rgency situations;
— hazprdous events;
d) safety ogpportunities and other opportunities for continual improvement;

e) the adequacy of resources.

9.3.3 Management review results

The results| of the management review shall include decisions related to continual improvement
opportunities and any need for changes to the ASSMS.

DocumenteT infoxmation shall be available as evidence of the results of management reviews.

10 Improvement

10.1 Continual improvement

The organization shall continually review and improve the suitability, adequacy and effectiveness of
the ASSMS.
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10.2 Nonconformity and corrective action
When a nonconformity occurs, including any arising from complaints, the organization shall:
a) reactto the nonconformity, and as applicable:

— take action to control and correct it;

— deal with the consequences;

b) evaluate the need for action to eliminate the cause(s) of the nonconformity, in order that it does not
recur or occur elsewhere, by:

1+ reviewing the nonconformity;

1+ determining the causes of the nonconformity;

+ determining if similar nonconformities exist, or can potentially occur;

c) implement any action needed;

d) feview the effectiveness of any corrective action taken;

e) 1nake changes to the ASSMS, if necessary.

Corrgctive actions shall be appropriate to the effects of the noficonformities encountered.
Docymented information shall be available as evidence of:

— the nature of the nonconformities and any subseguent actions taken;

— the results of any corrective action.
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Annex A

(informative)

Example of interested parties in application service and
relationship to the defined terms

OIS
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Figure A.ls
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to the defingd terms. The service flow described in the Figure A.1 will differ depending on the‘tyjpe of
application service, the type of service robot or contract between each stakeholder. Applicationsefvice
providers will include direct buyers of the robot, service integrators who rent/lease the robot [from
dealers or djstributors in order to provide a specific service to its public recipients. Operators car] be a
part of the service providers, or separate contractors who have a contract with servigce providers.
[Ex. Food delivery service in restaurant]
Target of ISO 31101
Robot system provider (3.33) Application service provider (3.30)
e N
Component Module Robot System Restaurant User (3,27)
Servo motor Mobile Operator (3:32)
manufacturer Platform Goods People yho
Manufacturer | [,|Transportation Seller L receive rheal
service robot T via deliyery
Sensor ] manufacturer S i Operator agency (3:31] robol
manufacturer d&l;?‘?:ry ] im):gt: antl or e »|  Robot operation
coftware Software (In case of servicer
Route calc provider outsourced) Pe_(’:ﬂe h(Zl
exist arqund
software Gesr:)eftr\a/:/laf::et \\ delivefy
developer Storage provider Third party who has special knowledge (3.38) roboft
Component — | Technical consultant Third party ¢f
Manufacturer -Safety evaluation application servicq (3.37)
- _/ -Technical support
> —> ———
Flow of profluctand Flow of service to Flow of serviceinstruction
informatior] for use. users provided with
robots
Figure A.1 — Example of interested parties in application service and relationship to the
defined terms
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Annex B
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Classification of the relationship between operation contents
of application service and robot use restriction intended by robot

system providers

U

dafety margin.that changes depending on the status of the operation
1lange of uSe of the service robot for the operation based on this document

General

Case 1 Basic example

se 1, when the safety risks are reduced by compliance obligations on the operation as a
y risk assessment and the determination of safety risk ¥eduction measures, unacceq

locument is considered necessary.

1

Ise restriction of the'service robots intended by the robot system provider during the design prg

Figure B.1 — Case 1: Basic example

ification of application services from the point of view of ensuring safety is'shown in B.2 to B.4.

1 is defined as the case where an application service provider, operates its application service

n the robot use restriction intended by the robot system proyiders during the design pfocess. Even
result of the

table safety

can occur depending on the status of the operation, That is, compliance with the reqyiirements of

Cess

B.3 Case 2 Extended example

Case 2 is defined as the case where an application service provider operates its application service by
extending the robot use restriction intended by the robot system providers during the design process.
When a residual safety risk is deemed unacceptable following the safety risk assessment, safety risk
reduction measures should be implemented by the application service provider. When the service
robots used do not comply with international safety standards, the robot use restriction intended by
the robot system providers during the design process may not be validated; this case can be categorized
as Case 2.

© IS0 2023 - All rights reserved

27


https://standardsiso.com/api/?name=54785697a02a62ab247e28c3666090b5

ISO 31101:2023(E)

Key

1 userestifiction of the service robots intended by the robot system provider during the design‘process
2 range of juse of the service robot before its extension

3 riskredyction measures implemented by the application service provider

4  extended range of use of the service robot or the robot system

Figure B.2 — Case 2: Extended example

B.4 Case|3 Integrated example

Case 3 is d¢fined as the case where an application serviee provider operates its application sefvice
by combinipg multiple service robots or control systeims. When a residual safety risk is de¢med
unacceptable following the safety risk assessment, safety risk reduction measures shoulfl be
implemented by the application service provider.

Key

1  service rpbot “A”

2 service robot “B” or a control system

3 use restriction of the service robots intended by the robot system provider during the design process
4  range of use of the service robot before its extension

5 riskreduction measures implemented by the application service provider

6  extended range of use of the robot system after integration

Figure B.3 — Case 3: Integrated example
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Annex C
(informative)

Examples of information for use of service robots

C.1 General

Thisfannex indicates examples of information for use of typical service robots: a mobilerseryant robot, a
perspn carrier robot and a physical assistant robot.
C.2 | Example of information for use of a mobile servant robot

Figure C.1 is an example of a mobile servant robot and Table C.1 is an exdmple of informatipn for use of
the rpbot.

Figure-C.1 — An example of a mobile servant robot

Table Cd- An example of information for use of a mobile servant robot

Itenis Specifications

Objectytobe |— General amenity goods and/or beverage PET bottles
carried

Transport — 20 kg at the maximum
capacity

Operating — Indoor
environment
— Temperature: 10 °C to 40 °C

— Lighting (illumination): 150 Ix to 1 000 Ix

— Use of water: IPx4 splashing of water in IEC 60529

— Obstacles to avoid (size): wider than 10 cm, higher than 50 cm

— Characteristics of the third party: limited to those who have been briefed
on robot safety
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Table C.1 (continued)

Items Specifications

Travel surface |— Minimum width of corridor: 120 cm
— Maximum inclining angle: 10°

— Maximum level difference: 20 mm
— Maximum groove width: 10 mm

— Assumed material of travel surface: tiles

Op¢ration — Safety manager: needed

mapagement
— Periodical inspection: needed (the details such as its frequency and

its contents will be specified in another document. It is noted that this
example is just an example, so the document does not exist.)

C.3 Example of information for use of a person carrier robot

Figure C.2 i$ an example of a person carrier robot and Table C.2 is an example‘of information for yse of
the robot.

Figure C.2 — An example of a person carrier robot

Table G:2)— An example of information for use of a person carrier robot

Items Specifications
Speled — 6 km/h at the maximum
Operating — Outdoor
environment

— Temperature: 10 °C to 40 °C
— Lighting (illumination): 150 Ix to 1 000 Ix
— Use of water: not used

— Obstacles to avoid (size): wider than 10 cm, higher than 50 cm

— Characteristics of the third party: limited to those who are trained
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Table C.2 (continued)

Items

Specifications

Travel —
surface

Minimum width of alley: 120 cm
Maximum inclining angle: 10°
Maximum level difference: 20 mm
Maximum groove width: 10 mm

Assumed material of travel surface: tiles

Users —

Educated to drive
Physical ability (strength, eyesight, etc.)
Judgement ability

Body mass: 45 kg to 100 kg

Operation —
management

Safety manager: needed

Maintenance: needed (the details such as, who is the maintend
personnel and the contents of the maintenance will be specified
another document. It is noted that this exdmple is just an example, so
document does not exist.)

Periodical inspection: needed ,(the" details such as its frequency
its contents will be specified in“another document. It is noted that
example is just an example,se‘the document does not exist.)

nce
| in
the

and
this

C.4 | Example of information for use of'a physical assistant robot

Figure C.3 is an example of a physical assistant robot and Table C.3 is an example of inform

of the robot.

Figure C.3 — An example of a physical assistant robot

© IS0 2023 - All rights reserved
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Table C.3 — An example of information for use of a physical assistant robot

Items Specification
Operating Indoor
environment
Temperature: 10 °C to 30 °C
Humidity: 30 % to 80 % (no condensation)
Users Physical ability (the details such as strength and eyesight will be specified

in another document. It is noted that this example is just an example, so

the document does not exist.)

Body shape (less than 80 kg body mass, smaller than 180 cm tall)
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