
INTERNATIONAL
STANDARD

ISO
22163

First edition
2023-07

Railwayapplications—Railway
qualitymanagement system—ISO
9001:2015 and specific requirements
for application in the railway sector
App
ferr

licati
oviai

o
r
n
e
s f
—
erro
Exig

v
e
iaire
nces

s S
I
y
'I
stème
SO 9 0

d
0
e
1:
management
2015et exigen

e
es
la qua
partic

é
ières

concernant les applications dans le secteurferroviaire

Reference number
ISO 22163:2023(E)

O IS02023



ISO22163:2023(E)

COPYRIGHT PROTECTED DOCUMENT

O IS02023
Allrights reserved.Unless otherwise specified,or required in the context of its implementation,no part of this publicationmay
be reproduced or utilized otherwise in any form or by anymeans,electronic ormechanical,including photocopying,or posting on
the internet or an intranet,without prior written permission.Permission can be requested from either ISO at the address below
or ISO'smember body in the country of the requester

ISOcopyright office
CP401·Ch.de Blandonnet 8
CH-1214Vernier,Geneva
Phone:+41227490111
Email:copyright@iso.org
Website:www,iso.org

Published in Switzerland

ii OISO 2023-All rights reserved



Contents

ISO 22163:2023(E)

Page

Foreword ................................................................................................................................................................. vi

Introduction ......................................................................................................................................................... viii
1 Scope ........................................................................................................................................................ 1

1.1 Scope — Supplemental ................................................................................................................... 1

2 Normative references .......................................................................................................................1

3 Terms , definitions and abbreviated terms ........................................................................................1
3.1 Terms and definitions .................................................................................................................... 2

3.1.1 System .................................................................................................................................. 2
3.1.2 Process ................................................................................................................................ 3
3.1.3 Requirement ........................................................................................................................7
3.1.4 Product and tools ............................................................................................................... 9

3.2 Abbreviated terms ........................................................................................................................ 11
4 Context of the organization ..................................................................................................................12

4.1 Understanding the organization and its context ....................................................................12
4.1.1 Understanding the organization and its context — Supplemental ....................... 12
4.1.2 Social responsibility .......................................................................................................13

4.2 Understanding the needs and expectations of interested parties ...................................... 13
4.3 Determining the scope of the quality management system ............................................... 13

4.3.1 Determining the scope of the quality management system — Supplement l .......14
4.4 Quality management system and its processes .................................................................. 14

4.4.3 Quality management system and its processes — Supplemental .......................... 14

5 Leadersh.. ip…………………………………………………………………………………………………15
5.1 Leadership and commitment .......................................................................................................15

5.1.1 General ............................................................................................................................ 15
5.1.2 Customer focus ................................................................................................................ 16

5.2 Policy ................................................................................................................................................16
5.2.1 Establishing the quality policy ...................................................................................... 16
5.2.2 Communicating the quality policy ............................................................................... 16
5.2.3 Quality policy — Supplemental .................................................................................... 16

5.3 Organizational roles , responsibilities and authorities ............................................................17
5.3.1 Organizational roles , responsibilities and authorities — Supplemental ............... 17
5.3.2 Responsibilities and authorities of process owners .................................................. 17

6 Planning ....................................................................................................................................................17
6.1 Actions to address risks and opportunities ............................................................................ 17

6.1.3 Actions to address risks and opportunities — Supplemental ............................... 18
6.1.4 Business continuity ........................................................................................................ 18

6.2 Quality objectives and planning to achieve them ....................................................................19
6.3 Planning of changes ...................................................................................................................... 20

7 Support ......................................................................................................................................................... 20
7.1 Resources ....................................................................................................................................... 20

7.1.1 General ............................................................................................................................... 20
7.1.2 People ................................................................................................................................ 20
7.1.3 Infrastructure ....................................................................................................................21
7.1.4 Environment for the operation of processes ............................................................... 21
7.1.5 Monitoring and measuring resources ...........................................................................21
7.1.6 Organizational knowledge ............................................................................................ 2

7.2 Competence .................................................................................................................................... 23
7.2.1 Competence — Supplement l ........................................................................................... 24

7.3 Awareness .................................................................................................................................... 24
7.4 Communication ............................................................................................................................ 25

7.4.1 Communication — Supplemental .................................................................................. 25
7.5 Documented information ............................................................................................................25

O ISO 2023-Allrights reserved iii



ISO 22163:2023(E)

7.5.1 General ................................................................................................................................25
7.5.2 Creating and updating .................................................................................................... 25
7.5.3 Control of documented information ............................................................................ 26

8 Operation ................................................................................................................................................ 27
8.1 Operational planning and control ............................................................................................ 27

8.1.1 Operational planning and control — Supplemental .................................................. 27
8.1.2 Tender management ...................................................................................................... 28
8.1.3 Project management .................................................................................................... 28
8.1.4 Configuration management and change control .......................................................33

8.2 Requirements for products and services ................................................................................ 35
8.2.1 Customer communication .............................................................................................. 35
8.2.2 Determining the requirements related to products and services ...........................36
8.2.3 Review of requirements related to products and services ......................................36
8.2.4 Changes to requirements for products and services ............................................... 37
8.2.5 Requirements for products and services — Supplemental ......................................37

8.3 Design and development of products and services ................................................................ 38
8.3.1 General ..................................................................... 38

8.3.2 Design and development planning ...............................................................................38
8.3.3 Design and development inputs ....................................................................................39
8.3.4 Design and development controls ................................................................................40
8.3.5 Design and development outputs ................................................................................ 42
8.3.6 Design and development changes .................................................................................. 42

8.4 Control of externally provided processes , products and services ......................................43
8.4.1 General ............................................................................................................................ 43
8.4.2 Typeand extent ofcontrol ............................................................................................ 45
8.4.3 Information for external providers .............................................................................. 47
8.4.4 Supply chain management ............................................................................................ 48

8.5 Production and service provision .............................................................................................. 49
8.5.1 Control of production and service provision ..............................................................49
8.5.2 Identification and traceability .......................................................................................53
8.5.3 Propertybelonging to customers or external providers ....................................... 53
8.5.4 Preservation .................................................................................................................... 54
8.5.5 Post -delivery activities ..................................................................................................54
8.5.6 Control of changes ............................................................................................................ 5

8.6 Release of products and services ...............................................................................................55
8.6.1 Release of products and services — Supplemental ...................................................56

8.7 Control of nonconformingoutputs ........................................................................................... 56
8.7.3 Control ofnonconforming outputs — Supplemental ............................................... 57

8.8 Reliability , availability , maintainability , safety and life cycle costing ............................... 57
8.8.1 General ............................................................................................................................57
8.8.2 Reliability , availability and maintainability ............................................................... 58
8.8.3 Safety ................................................................................................................................ 58
8.8.4 Life cycle costing ............................................................................................................ 58

8.9 First article inspection ................................................................................................................ 59
8.10 Obsolescence management ........................................................................................................ 59

9 Performance evaluation .......................................................................................................................60
9.1 Monitoring , measurement , analysis and evaluation ............................................................... 60

9.1.1 General ...............................................................................................................................60
9.1.2 Customer satisfaction ......................................................................................................61
9.1.3 Analysis and evaluation ...................................................................................................62

9.2 Internal audit ................................................................................................................................ 63
9.2.3 Internal audit — Supplemental .................................................................................... 63

9.3 Management reviewr .................................................................................................... 64
9.3.1 General ...............................................................................................................................64
9.3.2 Management review inputs ............................................................................................ 65
9.3.3 Management review outputs ....................................................................................... 66

9.4 Process reviews ............................................................................................................................66

iv O ISO 2023-Allrightsreserved



ISO 22163:2023(E)

10 Improvement ..................................................................................................................................... 67
10.1 General ................................................................................................................................... 67
10.2 Nonconformity and corrective action ...................................................................................67

10.2.3 Nonconformity and corrective action — Supplemental .......................................68
10.3 Continual improvement .......................................................................................................... 68

AnnexA (informative ) List of processes ................................................................................................... 69
Annex B(informative ) Subordinate concept ofrequirements for products and services ........... 71
Annex C (informative ) Performance indicators ......................................................................................72

Bibliography 75

OISO 2023-Allrightsreserved V



ISO22163:2023(E)

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 procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives,Part 1.In particular,the different approval criteria needed for the
different types of ISO document should be noted.This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives,Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use
of (a)patent(s).ISO takes no position concerning the evidence,validity or applicability of any claimed
patent rights in respect thereof.As of the date of publication of this document,ISO had not received
notice of (a)patent(s)which may be required to implement this document.However,implementers are
cautioned that this may not represent the latest information,which may 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 given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards,the meaning of ISO specific terms and
expressions related to conformity assessment,as well as information about ISO's adherence 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/TC269,Railway applications.

This first edition of ISO 22163 cancels and replaces ISO/TS 22163:2017.

The main changes are as follows:

the scope has been simplified;

the terms and definitions in Clause 3 have been revised;

the previous subclause 6.4“Business planning”has been moved to 4.1.1;
a new subclause 4.1.2 on“Social responsibility”has been added;

subclause 7.2.1"Competence —Supplemental"has been revised;

the previous subclause 8.11"Innovation management"has been moved to 8.1.1.1;

t"has been separated from the previous subclause 8.1.3.7 “Project
communications management

the previous subclauses 8.1.4"Configuration management"and 8.1.5"Change management"have
been combined in 8.1.4 “Configuration management and change control”;
product safety requirements have been integrated in the quality requirements;

reliability,availability,maintainability,safety and life cyclecosting requirements have been clarified
in 8.8 ;

the notion of performance indicators versus key performance indicators has been added;

vi OISO2023-All rights reserved
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—the performance indicators have been revised;

— Annex A on“List of processes”has been added;

— Annex Bon"Subordinate concept of requirements for products and services"has been added;

— Annex Con“Performance indicators”has been added.

Anyfeedback or questions on this document should be directed to the user's national standards body.A
complete listing of these bodies can be found at www.iso.org/members.html

OISO2023-All rights reserved vii
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Introduction
0.1 General

The aim of this document is to develop and continually improve a railway quality management system
to ensure product quality including safety in the global railway sector,in order to satisfy customer
needs.

This document adds the supplemental railway sector specific requirements to ISO 9001:2015.

The content inside the boxed text of this document is ISO 9001:2015 text.

Whenever the ISO 9001:2015 text in this document refers to“quality management system”,this term
is understood hereinafter as“railway quality management system”,not limited to quality,so that it
encompasses all railway quality processes ofthe organization.Therefore,in the supplemental railway
sector specific requirements,the term“railway quality management system”is used outside the boxed
text.

Whenever the ISO 9001:2015 text refers to “this International Standard”,this applies to this document,
including the text outside the boxes.

Whenever this document refers to clause numbers,it is to be understood that all the requirements
under this clause including subclauses are to be considered.

Whenever this document refers to "safety",the term is to be understood as “safety of products and
services",not to be confused with“occupational safety".

Whenever this document requires a process,this process can be either

—defined within a single process,

—combined with another process or other processes,or

一 split in several processes

according to the railway quality management system defined by the organization.

ISO 9001:2015,Quality management systems —Requirements
0.1 General
The adoption of a quality management system is a strategic decision for an organization that can help
to improve its overall performance and provide a sound basis for sustainable development initiatives.
The potential benefits to an organization of implementing a quality management systembased on this
International Standard are:
a)the ability to consistently provide products and services that meet customer and applicable

statutoryand regulatory requirements;
b)facilitating opportunities to enhance customersatisfaction;
c)addressing risks and opportunities associated with its context and objectives;
d)the ability to demonstrate conformity to specified quality management system requirements.
This International Standard can be used by internal and external parties.
It is not the intent of this International Standard to imply the need for:
—uniformity in the structure of different quality management systems;
—alignment of documentation to the clause structure of this International Standard;
—the use of the specific terminology of this International Standard within the organization.
The quality management system requirements specified in this International Standard are complemen-
tary to requirements for products and services.

viii OISO2023-All rights reserved
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This International Standard employs the process approach,which incorporates the Plan-Do-Check-Act
(PDCA)cycle and risk-based thinking.
The process approach enables an organization to plan its processes and their interactions.
The PDCA cycle enables an organization to ensure that its processes are adequately resourced and
managed,and that opportunities for improvement are determined and acted on.
Risk-based thinking enablesan organization to determine the factors that could cause its processes and
its quality managementsystem to deviate from the planned results,to put in place preventive controls
to minimize negative effects and to make maximum use of opportunities as they arise.
Consistently meeting requirements and addressing future needs and expectations poses a challenge
for organizations in an increasingly dynamic and complex environment.To achieve this objective,the
organization might find it necessary to adopt various forms of improvement in addition to correction
and continual improvement,such as breakthrough change,innovation and re-organization.
In this International Standard,the following verbal forms are used:
—“shall”indicates a requirement;
一 “should”indicates a recommendation;
一 “may”indicates a permission;
一 “can”indicates a possibility or a capability.
Informationmarked as“NOTE”is for guidance in understanding or clarifying the associated requirement.

0.2 Quality management principles

ISO 9001:2015,Quality management systems —Requirements

0.2 Quality management principles

This International Standard is based on the quality management principles described in ISO 9000.The
descriptions include a statementof each principle,a rationale of why the principle is important for the
organization,some examples of benefits associated with the principle and examples of typical actions
to improve the organization's performance when applying the principle.

The quality management principles are:

customer focus;
leadership;

engagement of people;

process approach;

improvement;

evidence-based decision making;

relationship management.

0.3 Process approach

0.3.1General

ISO 9001:2015,Quality management systems—Requirements
0.3 Process approach
0.3.1 General
This InternationalStandard promotes the adoption of a process approach when developing,implement-
ing and improving the effectiveness of a quality management system,to enhance customer satisfaction
bymeeting customer requirements.Specific requirements considered essential to the adoption of a
process approach are included in 4.4.

OISO2023-All rights reserved ix
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Understanding and managing interrelated processes as a system contributes to the organization's
effectiveness and efficiency in achieving its intended results.This approach enables the organization
to control the interrelationships and interdependencies among the processes of the system,so that the
overall performanceof the organization can be enhanced.
The process approach involves the systematic definition and managementof processes,and theirl
interactions,so as to achieve the intended results in accordance with the quality policy and strategic
directionof the organization.Management of the processes and thesystem as a whole can be achieved
using the PDCAcycle (see 0.3.2)withan overall focus on risk-based thinking (see 0.3.3)aimed at takingl
advantage of opportunities and preventing undesirable results.
The application of the process approach in a quality management system enables:
a)understanding and consistency in meeting requirements;
b)the consideration of processes in terms of added value;
c)the achievement of effective process performance;
d)improvement of processes based on evaluation of data and information.
Figure 1 gives a schematic representation of anyprocess and shows the interaction ofits elements.The
monitoring and measuring check points,which are necessary for control,are specific to each processl
and will vary depending on the related risks.

Starting point i End point

Sources ofInputs Inputs Activities Outputs Receivers ofOutputs

PREDECESSOR
PROCESSES
eg at providers
(internal or external)
jat customers,
at otherrelevant
interestedparties

MATTER
ENERGY
INFORMATION,
e.g,inthe
form of materials,
resources,
requirements

MATTER,
ENERGY
INFORMATION,
e.g.in the
form of product,
service,
decision

SUBSEQUENT
iPROCESSES
e.g,at customers
(internal or external)
at other relevant
interested parties

Possible controls and
check points to monitor
and measure performance

Figure 1—Schematic representation of the elements of a single process

0.3.2 Plan-Do-Check-Act cycle

ISO9001:2015,Qualitymanagement systems—Requirements
0.3.2 Plan-Do-Check-Act cycle
The PDCA cycle can be applied to all processes and to the quality management systemas a whole.Fig-
ure 2 illustrates how Clauses 4 to10 can be grouped in relation to the PDCA cycle.

X OISO2023-All rights reserved
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NOTE Numbers in brackets refer to the clauses in this International Standard.
Figure 2—Representation of the structure of this International Standard in the PDCA cycle

The PDCA cycle can be brieflydescribed as follows:
— Plan: establish the objectives of the system and its processes,and the resources needed to deliver

results in accordance with customers'requirements and the organization's policies,and identify
and address risks and opportunities;

Do:implement what was planned;

Check:monitorand (where applicable)measure processes and the resulting products andservices
against policies,objectives,requirements and planned activities,and report the results;

Act:take actions to improve performance,as necessary.

0.3.3 Risk-based thinking

ISO 9001:2015,Quality management systems—Requirements
0.3.3 Risk-based thinking
Risk-based thinking is essential for achieving aneffective quality management system.The concept of
risk-based thinking has been implicit in previous editions of this International Standard including,for
example,carrying out preventive action to eliminate potential nonconformities,analysing any noncon-
formities that do occur,and taking action to prevent recurrence that is appropriate for the effects of
the nonconformity.
To conform to the requirements of this International Standard,an organization needsto plan and imple-
ment actions to address risks and opportunities.Addressing both risks and opportunities establishes
a basis for increasing the effectiveness of the quality managementsystem,achieving improved results
and preventing negative effects.

OISO2023-All rights reserved xi



ISO
0.4
This
International
This
cycleand
of
This
—

This
such
management
Sector
Standard
management
this
A
and
https://www

ISO 22163:2023(E)

Opportunities can arise as a result of a situation favourable to achieving an intended result,for ex -

ample,a set of circumstances that allow the organization to attract customers,develop new product s
and services,reduce waste or improve productivity.Actions to address opportunities can also includ e

consideration of associated risks.Risk is the effect of uncertainty and any such uncertainty can hav e
positive or negative effects.A positive deviation arising from a risk can provide an opportunity,but not

all positive effects of risk result in opportunities.

0.4 Relationship with other management system standards

9001:2015,Quality management systems —Requirements
Relationship with other management system standards
International Standard applies the framework developed by ISO to improve alignment among its

Standards for management systems.
International Standard enables an organization to use the process approach,coupled with the PDCA

risk-based thinking,to alignorintegrate its quality management system with the requirements
other management system standards.
International Standard relates to ISO 9000 and ISO9004 as follows:

ISO 9000 Quality management systems —Fundamentals and vocabulary provides essential
background for the proper understanding and implementation of this International Standard;
ISO 9004 Managingfor the sustained successofan organization—A qualitymanagement approach
provides guidance for organizations that choose to progress beyond the requirements of this
International Standard.
International Standard does not include requirements specific to other management systems,
as those forenvironmental management,occupational health and safety management,or financial

-specific quality management system standards based on the requirements of this International
have been developed for anumber of sectors.Some of these standards specify additional quality

system requirements,while others are limited to providing guidance to the application of
International Standard within the particular sector.

matrix showing the correlation between the clauses of this edition of this International Standard
the previous edition(ISO 9001:2008)can be found on the ISO/TC 176/SC2 open access website at:

.iso.org/tc176/sc02/public.

xii OISO2023-All rights reserved
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INTERNATIONALSTANDARD ISO22163:2023(E)

Railwayapplications—Railwayqualitymanagement
system—ISO 9001:2015 and specific requirements for
application in the railway sector

1 Scope

ISO 9001:2015,Quality management systems—Requirements
1 Scope
This International Standard specifies requirements for a qualitymanagement system whenan organ-
ization:
a)needs to demonstrate its ability to consistently provide products and services that meet customer

and applicable statutory and regulatory requirements,and
b)aims to enhance customer satisfaction through the effective application of the system,including

processes for improvement of the system and the assurance of conformity to customer and
applicable statutory and regulatory requirements.

All the requirements of this International Standard are generic and are intended to be applicable to any
organization,regardless of its type or size,or the products and services it provides.
NOTE1 In this International Standard,the terms“product"or “service”only apply to products and services
intended for,or required by,a customer.
NOTE 2 Statutory and regulatory requirements can be expressed as legal requirements

1.1 Scope—Supplemental
This document specifies the requirements for a railway quality management system (RQMS)

applicable throughout the whole supply chain of the railway sector related to industrial products
and services,

providingcontinual improvement,emphasizing defect prevention and defectreduction in thesupply
chain,and

—enhancing and sustaining product quality,including its safety aspects.

2 Normative references
ISO 9001:2015,Quality management systems —Requirements

2 Normative references

The following documents,in whole orin part,are normatively referenced in this documentand are indis-
pensable for its application.For dated references,only the edition cited applies.For undated references,
the latest edition of the referenced document (including any amendments)applies.

ISO 9000:2015,Quality management systems—Fundamentals and vocabulary

3 Terms,definitions and abbreviated terms

ISO 9001:2015,Quality management systems—Requirements
3 Terms and definitions
For the purposes of this document,the terms and definitions given in ISO 9000:2015 apply.

OISO2023-All rights reserved 1
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Forthe purposes of this document,the following terms and definitions apply.

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

— ISO 0nline browsing platform:available at https://www.iso.org/obp

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

3.1 Terms and definitions

3.1.1 System

3.1.1.1
business continuity
capability of an organization to continue the delivery of products and services within acceptable time
frames at predefined capacity during a disruption

[SOURCE:ISO 22301:2019,3.3]

3.1.1.2
business continuity plan
documented information that guides an organization to respond to a disruption and resume,recover
and restore the delivery of products and services consistent with its business continuity objectives

[SOURCE:ISO 22301:2019,3.4]

3.1.1.3
configuration audit
audit performed in accordance with documented information to determine whether a product or
service conforms to its requirements and configuration information(3.1.1.5)

[SOURCE:ISO 10007:2017,5.6]

3.1.1.4
configuration baseline
approved configuration information (3.1.1.5 )that establishes the characteristics of a product or a
service at a point in time that serves as reference for activities throughout the life cycle of the product
or service

[SOURCE:ISO 10007:2017,3.2]

3.1.1.5
configuration information
requirements for product or service design,realization,verification (3.1.3.12),operation and support
[SOURCE:ISO 10007:2017,3.5]

3.1.1.6
configuration status accounting
formalized recording and reporting of configuration information (3.1.1.5),the status of proposed
changes and the status of the implementation of approved changes

[SOURCE:ISO 10007:2017,3.4]

3.1.1.7
critical
criticality
characteristic having the potential of introducing high risks that can threaten quality,safety or business
performance,based on a risk assessment

2 OISO2023-All rights reserved
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3.1.1.8
information security
preservation of confidentiality,integrity and availability of information
Note 1 to entry:In addition,other properties,such as authenticity,accountability,non-repudiation,and reliability
can also be involved.

Note 2 to entry:Information security includes cybersecurity.

[SOURCE:ISO/IEC 27000:2018,3.28,modified—Note 2 to entry has been added.]

3.1.1.9
multidisciplinary approach
way ofworking involving different functions and expertise in one team on a specific subject

EXAMPLE Engineering,safety and procurement.

3.1.1.10
process owner
person who has the responsibility for the definition,application,performance and improvement of
a process in realizing its objectives measured by performance indicators,and has the authority and
ability to make necessary changes

3.1.1.11
safety
freedom from unacceptable risk ofharm

[SOURCE:IEC 62278:2002,3.35]

3.1.1.12
safety integrity level
SIL
one of a number of defined discrete levels for specifying the safety integrity requirements of the safety
functions to be allocated to the safety (3.1.1.11)related systems

[SOURCE:IEC 62278:2002,3.38]

3.1.1.13
safety-related
carries responsibility for safety (3.1.1.11)

[SOURCE:IEC 62425:2007,3.1.54]

3.1.1.14
site
location of an organization,having activities related to industrial products and services

3.1.1.15
supply chain
system of organizations,people,activities,information and resources involved in transforming
materials and knowledge in a product or a service for the customer

3.1.2 Process

3.1.2.1
commissioning
phase beforehandover(3.1.2.8)to a customer,in which a productis tested under operational conditions
to verify that it functions according to its specifications

Note 1 to entry:The product is then prepared to start operation.

O ISO 2023-All rights reserved 3
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3.1.2.2
critical path
sequence of activities thatdetermine the earliest possible completion date for the project (3.1.2.18)or
phase

[SOURCE:ISO 21502:2020,3.8]

3.1.2.3
deferred work
activity which is part of a predetermined sequence in a process that is delayed or postponed

3.1.2.4
first article inspection
FAI
set of inspection and verification (3.1.3.12)activities in order tovalidate a production (3.1.2.16)process

3.1.2.5
gate criteria
acceptance criteria for deliverables (3.1.4.3)at gates in order to support the decisions to be taken,e.g.
accepted,conditionally accepted or rejected

3.1.2.6
gate methodology
project management practice to evaluate,at the end of each significant phase,the maturity of
deliverables (3.1.4.3)for moving to the nextphase,with the proper risk assessment and mitigation plan

Note 1 to entry:The transition between two phases is formalized by control milestones.

3.1.2.7
good practice
process or method that has been shown to work well,succeeds in achieving its objective(s),is
acknowledged and therefore can be recommended as an approach

3.1.2.8
handover
passing control authority ofthe subject item from one organization to another,including transfer of
responsibilities to the receiving organization

3.1.2.9
installation
phase after delivery at customer premises and prior to commissioning (3.1.2.1)

Note 1 to entry:Installation is a typical phase of infrastructure activities.

3.1.2.10
life cycle cost
LCC
sum ofthe costs generated during the life cycle of the item

Note 1 to entry:For a user or an owner ofan item,the total life cycle cost may include only those costs pertaining
to acquisition,operation,maintenance (3.1.2.12)and disposal.

[SOURCE:EN 13306:2017,11.1]

3.1.2.11
life cycle costing
process of evaluating the difference between the life cycle cost (3.1.2.10)of two or more alternative
options

Note 1 to entry:Lifecycle costing can involve quantitative and/or qualitative assessment.

[SOURCE:ISO 15663:2021,3.1.27]
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3.1.2.12
maintenance
combination of all technical and management actions intended to retain an item in,or restore it to a
state in which it can perform as required

Note 1 to entry:Management is assumed to include supervision activities.

[SOURCE:IEC 60050-192:2015,192-06-01]

3.1.2.13
new technology
set of techniques which offer a significant improvement over the established techniques for the
development and production (3.1.2.16)of products and services which have never been part of the
controlled activities of the organization,and which can be beyond the state of art

Note 1 to entry:The inputs aregenerally originated from research or innovation activities.

Note 2 to entry:A new technology can be linked to a completesystem,e.g.brakes,HVAC,electronics.

3.1.2.14
overhaul
comprehensive set ofpreventive maintenance (3.1.2.15)actions carried out,in order to maintain the
required level of performance of an item

Note 1 to entry:Overhaul maybe performed at prescribed intervals oftime or number ofoperations.

Note 2 to entry:Overhaulmay require a complete or partial dismantling ofthe item.

[SOURCE:EN 13306:2017,8.6]

3.1.2.15
preventivemaintenance
maintenance (3.1.2.12)carried out to mitigate degradation and reduce the probability of failure

[SOURCE:IEC 60050-192:2015,192-06-05,modified—Note 1 to entry has been deleted.]

3.1.2.16
production
activities to realize products including installation (3.1.2.9),commissioning (3.1.2.1),overhaul (3.1.2.14)
and repair

Note 1 to entry:Production is part of an organization's value chain.

3.1.2.17
product life cycle
time of the entire life cycle of a product from inception to design and manufacture,service,maintenance
(3.1.2.12)and disposal

3.1.2.18
project
unique process undertaken to achieve an objective

Note 1 to entry:A project generally consists ofa set ofcoordinated and controlled activities with start and finish
dates,undertaken to achieve an objective conforming to specific requirements,including the constraintsoftime,
cost and resources.

Note 2 to entry:An individual project can form part ofa larger project structure and generally has a definedstart
and finish date.

Note 3 to entry:In some projects,the objectives and scope are updated and theproduct or service characteristics
defined progressively as the project proceeds.

Note 4 to entry:The output of a project can be one or several units ofproduct or service.

OISO2023-All rights reserved 5

3.1.2.12
3.1.2.13
3.1.2.16
3.1.2.14
3.1.2.15
3.1.2.15
3.1.2.12
3.1.2.16
3.1.2.9
3.1.2.1
3.1.2.14
3.1.2.17
3.1.2.12
3.1.2.18


ISO 22163:2023(E)

Note 5 to entry:The project's organization is normally temporary and established for the lifetime of the project.

Note 6 to entry:The complexity of the interactions among project activities is not necessarily related to the
project size.

[SOURCE:ISO 10006:2017,3.3]

3.1.2.19
project core team
people from different functions appointed to support the project manager in leading and controlling
the project( 3.1.2.18)

3.1.2.20
projectmanagement
planning,organizing,monitoring,controlling and reporting of all aspects of a project (3.1.2.18),and the
motivation of all those involved in it to achieve the project objectives

[SOURCE:ISO 10006:2017,3.4]

3.1.2.21
projectmanagementplan
document specifying what is necessary to meet the objective(s)of the project (3.1.2.18)

Note 1 to entry:A project management plan should include or refer to the project quality plan.

Note 2 to entry:The project management plan also includes or references other plans such as those relating to
organizational structures,resources,schedule,budget,risk management,environmental management,health
and safety ( 3.1.1.11)management and security management,as appropriate.

[SOURCE:ISO 10006:2017,3.5]

3.1.2.22
project organization
temporary structure that includes projectroles,responsibilities and levels of authority and boundaries
that need to be defined and communicated to all interested parties of the project (3.1.2.18)

[SOURCE:ISO 10006:2017,3.6]

3.1.2.23
qualityassurancemethod
method applied to qualify,verify or validate the implementation of requirements in order to focus on
error prevention rather than on error detection

EXAMPLE Failure mode and effects analysis(FMEA),failure mode,effects and criticality analysis (FMECA),
quality function deployment,design reviews,finite elementanalysis.

Note 1 to entry:Qualityassurance method can be used,for example,in design and development.

3.1.2.24
quality deficiency cost
additional costs resulting from nonconforming products,services,processes orequipment

Note 1 to entry:Quality deficiency cost can be distinguished by causes (e.g.failures in tender-,design and
development-,production-,purchasing-project management processes)and by phase of occurrence (e.g.tender,
design,production( 3.1.2.16),post-delivery).

Note 2 to entry:Quality deficiency cost can include:

additional labour,material or other direct costs in the contextof failures or changes due to incorrect design
and the resulting actions taken (e.g.rework,redesign,repair,repurchase,special shipments);

一 costs due to downtimes;

—costs of scrap;
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—costs of products rendered unusable or oversupply of storage;

costs due to accepted third-party claims and costs due to claims not asserted by the organization against
third parties;

一 costs due to penalties for default or delays.

EXAMPLE Some examples of quality deficiency cost include nonconformity cost,cost of non-quality,cost of
poor quality,lost cost,compensation cost.

3.1.2.25
project quality plan
specification of the actions,responsibilities and associated resources to be applied to a specific project
(3.1.2.18 )

[SOURCE:ISO 10005:2018,3.2,modified—the term has been changed from “quality plan”to “project
quality plan”and "object"has been changed to "project"in the definition.]

3.1.2.26
transfer
complete or partial handover (3.1.2.8)of processes to an internal site (multi-site organizations)or an
external organization

3.1.3 Requirement

3.1.3.1
availability
ability of a product to be in a state to perform a required function under given conditions at a given
instant of time or over a given time interval assuming that the required external resources are provided

[SOURCE:IEC 60050-821:2017,821-05-82]

3.1.3.2
functional requirement
requirement that specifies a function that a product or a service performs
EXAMPLE Railway loading gauge,possibility to add a car in a metro vehicle.

Note 1 toentry:SeeAnnexB.
3.1.3.3
integration requirement
requirement of a product or service to describe how a constitutive system/subsystem/component
interfaces with others,to perform an integrated function

EXAMPLE Weight,external dimension,kinematic envelope,power supply requirements,network
(communication).

Note 1 toentry:SeeAnnexB.
3.1.3.4
maintainability
ability of an item under given conditions of use,to be retained in,or restored to,a state in which it
can perform a requiredfunction,when maintenance (3.1.2.12)is performed under given conditions and
using stated procedures and resources

Note 1 to entry:Given conditions include aspects that affect maintainability,such as:location for maintenance
( 3.1.2.12),accessibility,maintenance procedures and maintenance resources.

[SOURCE:EN 13306:2017,4.5,modified—Note 1 to entry from IEC 60050-192:2015,192-01-27 has
been added.]

O ISO 2023-All rights reserved 7

3.1.2.25
3.1.2.18
3.1.2.26
3.1.2.8
3.1.3.1
3.1.3.2
3.1.3.3
3.1.3.4
3.1.2.12
3.1.2.12


ISO 22163:2023(E)

3.1.3.5
non-functional requirement
technical requirement that defines attributes serving as constraints or restrictions and ensuring the
usability and effectiveness but not affecting the functionality of products and services

Note 1 toentry:As shown in AnnexB,non-functional requirements include:
—performancerequirements (3.1.3.8);

一 integration requirements(3.1.3.3);

—other non-functional requirements.

Note 2 to entry:Some examples ofother non-functional requirements are:

一 colour;

一 corrosion control;

—electro-magnetic interference/electro-magnetic compatibility(EMI/EMC);

一 noise;

—reliability,availability,maintainability,safety (RAMS);

—aluminium car body;

—labels;

—obsolescence
一 usability.

3.1.3.6
non-technical requirement
requirement affecting the delivery of the productor service

Note 1to entry:SeeAnnex B
EXAMPLE Warranty,payments,qualityassurance,training,communication,time,commercial.

3.1.3.7
operational maturity
degree of fulfilment of the technical requirements (3.1.3.10)ofa product or service

EXAMPLE1 Not existing,underdevelopment,ready to use,in use.

EXAMPLE 2 Notfulfilling,partially fulfilling,fully fulfilling.

3.1.3.8
performance requirement
requirement that specifies the result that a product or a service reaches

Note 1 to entry:SeeAnnexB.

EXAMPLE Maximum speed,maximum acceleration.

3.1.3.9
reliability
ability to perform as required,without failure,for a given time interval,under given conditions

Note 1 to entry:The reliability of an item can be calculated from the observed failures of it or/and a set of
comparable items during a given time interval.

Note 2 to entry:The forecasted reliability of an item expresses the level of confidence on it,estimated from the
observed reliability of comparable items and the knowledge about its actual state.

8 OISO2023-All rights reserved

3.1.3.5
3.1.3.8
3.1.3.3
3.1.3.6
3.1.3.7
3.1.3.10
3.1.3.8
3.1.3.9


ISO 22163:2023(E)

Note 3 to entry:In some cases,a given number ofunit ofuse can be considered instead ofa given time interval
(number ofcycles,number ofrunning hours,number of km,etc.)

Note 4 to entry:The given conditions may include preventive maintenance (3.1.2.15)actions and operational
modes and conditions.

[SOURCE:IEC 60050-192:2015,192-01-24,modified—Notes 1,2,3 and 4 to entry from EN 13306:2017,
4.1 have been added.]

3.1.3.10
technical requirement
requirement that defines the features of the product or service

Note 1 to entry:A technical requirement can be functional or non-functional.

Note 2 to entry:SeeAnnexB

3.1.3.11
validation
confirmation,through the provision of objective evidence,that the requirements for a specific intended
use or application have been fulfilled

[SOURCE:ISO 9000:2015,3.8.13,modified—Notes 1,2 and 3 to entry have been deleted.]

3.1.3.12
verification
confirmation,through the provision of objective evidence,that specified requirements have been
fulfilled [SOURCE:ISO 9000:2015,3.8.12,modified—Notes 1,2 and 3 to entry have been deleted.]]

3.1.4 Product and tools

3.1.4.1
component
uniquely identifiable product that is considered indivisible for particular planning or control purpose
and/or which cannot be disassembled without it beingdestroyed
Note 1 to entry:A component for one organizational groupmaybe the final assembly ofanother group,e.g.an
electricmotor.

[SOURCE:EN 15380-2:2006,3.11]

3.1.4.2
consignment stock
inventoryowned by an external provider but held by the organization to ensure the availability (3.1.3.1)
of parts

3.1.4.3
deliverable
output for the scope of supply to fulfil defined requirements

EXAMPLE Product,services,user manual,training manual,maintenance manual,test reports,test
equipment,training,spare and support parts.

3.1.4.4
eight disciplines (ofproblem solving)
8D
team-oriented and systematic approach defining a sequence of steps to resolve problems in products,
services and processes

Note 1 to entry:Its purpose is to identify,correct and eliminate recurring problems.

Note 2 to entry:The 8D problem solving model establishes a corrective action based on the analysis of the
problem and focuses on the origin ofthe problemby determining its root causes.
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Note3 toentry:The 8Dmodel canbe reduced to four steps (4D).

3.1.4.5
failure reporting analysis and corrective action system
FRACAS
closed loop process used to improvedependability of current and future designs by feedback of testing,
modification and use experience

[SOURCE:IEC 60050-192:2015,192-12-04]

3.1.4.6
key performance indicator
KPI
performance indicator,selected by the top management,to evaluate the performance of the RQMS and
its business objectives thatis critical (3.1.1.7)to the sustained success of an organization
Note 1 to entry:AKPI can be a combinationofseveral performanceindicator(PIs).

Note 2 to entry:See Figure 3.

Key
1 PI accordingto ISO 9001(see 4.4.1)
2 PI according to supplemental ISO 22163(see 9.1.1.1)
3 KPI according tosupplemental ISO 22163 (see 5.3.1)

Figure 3—Relation of PIs and KPIs

3.1.4.7
performance indicator
PI
indicator measuring the effective and/or efficient operation and control of a process but that is not
limited to processes

Note 1 to entry:A performance indicator can be relatedto asingle process or to multiple processes or any activity.

3.1.4.8
poka yoke
prevention method designed as a simple technique to prevent either anyone frommaking unplanned or
unwanted changes to a system,or any errors from negatively impacting on a system

[SOURCE:ISO 13053-2:2011,2.19]

3.1.4.9
production equipment
tool or device to make products and provide services

EXAMPLE Machineries,tools,jigs,fixtures,templates,textures,test benches,software production tools.

Note 1 to entry:Handcraft equipment (e.g.hammer,screwdrivers)is not considered as production equipment.
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3.1.4.10
shelf life control
technique aimed at ensuring that the inventory is not overaged or regarded as unserviceable for the
purposes for which it was originally manufactured

EXAMPLE First-in-first-out (FIFO),monitoring of shelf life

3.1.4.11
software tool
computer programme that performs a set of functions to support the execution of a process
EXAMPLE Software programme,database,computerized spreadsheet,electronic file or web tool,bought
from themarket or developed by the organization.

3.2 Abbreviated terms

ATE automated test equipment

EPPPS externally provided processes,products and services

FAI first article inspection

FMEA failure mode and effects analysis

FMECA failure mode,effects and criticality analysis

FRACAS failure reporting analysis and corrective action system

KPI key performance indicator

LCC life cycle cost

LLRU lowest line replaceable unit

OTD on time delivery index

PI performance indicator

RAM reliability,availability,maintainability

RAMS reliability,availability,maintainability,safety

RFT right first time

RQMS railway quality management system

SIL safety integritylevel

SMART specific,measurable,achievable,relevant,time framed

SWOT strengths weaknesses opportunities threats

8D eight disciplines (of problem solving)
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4 Context ofthe organization

4.1 Understanding the organization and its context

ISO 9001:2015,Quality management systems —Requirements
4.1 Understanding the organization and its context
The organization shall determine external and internal issues that are relevant to its purpose and its
strategic direction and thataffectits ability to achieve the intended result(s)ofits quality management
system.
The organization shall monitor and review information about these external and internal issues.
NOTE1 Issues can includepositive and negative factors or conditions for consideration.
NOTE 2 Understanding the external context can be facilitated by considering issues arising from legal,
technological,competitive,market,cultural,social and economic environments,whether international,
national,regional or local.
NOTE3Understanding the internal context can be facilitated by considering issues related to values,culture,
knowledge andperformance of the organization.

4.1.1 Understanding the organization and its context —Supplemental

4.1.1.1 When planning the strategic direction of an organization,business planning shall be
considered to ensure sustainable product and servicequality.

The organization shall document at least a summarized business plan and review it on a yearly basis.

NOTE1 The organization can decide to exclude confidential information from the summarized business plan

The business planning shall consider:

a)business objectives;

b)market strategy;

c)product and service strategy,including development plans of new products and services,and/or
processes,innovations and phase-out strategies;

NOTE2 Research and development activities canbe considered aspart ofinnovation activities.

d)outputs of management reviews (see 9.3.3);

e)resource planning (see Z.1.1.1);

f)risks and opportunities of the organization (see 6.1);
NOTE3 SWOTanalysis can be applied for managing risks in business planning.

g)business continuity(see 6.1.4);

h)needs and expectations of customers;

i)inputs from interested parties (e.g.external providers);

j) impact of changes in technologies and in statutory and regulatory requirements;

k)organization capacity considering the forecast;

1)merger,acquisition,outsourcing and transfer,if applicable.
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4.1.1.2 This business planning should consider:

a)change of external trends and interested parties'needs (e.g.economic policies,environmental
protection,social or cultural issues,information security needs for products and services);

b)the fiscal year calendar of the organization;
c)an appropriate communication of business planning outputs;

d)actions as output of business planning review.

4.1.2 Social responsibility

The organization should consider social responsibility principles.
NOTE Core subjects defined in ISO 26000 are organizational governance,human rights,labour practices,
the environment,fair operating practices,consumer issues,community involvement and development.

4.2 Understanding the needs and expectations of interested parties

ISO 9001:2015,Qualitymanagement systems—Requirements
4.2 Understanding the needs and expectations of interested parties
Due to their effect or potential effect on the organization's ability to consistently provide products and
services that meet customer and applicable statutory and regulatory requirements,the organization
shall determine:
a]the interested parties thatare relevant to the quality management system;
b)the requirements of these interested parties that are relevant to the quality management system.
The organizationshall monitor and reviewinformation about these interested parties andtheirrelevant
requirements.

4.3 Determining the scope of the quality managementsystem

ISO 9001:2015,Qualitymanagement systems—Requirements
4.3 Determining the scope of the quality management system
The organization shall determine the boundaries and applicability of the quality management system
to establish its scope.
When determining this scope,the organization shall consider:
a)the external and internal issues referred to in 4.1;
b)the requirements of relevant interested parties referred to in 4.2;
c)the products and services ofthe organization.
The organization shall apply all the requirements of this International Standard if they are applicable
within the determined scope of its quality management system.
The scope of the organization's quality management system shall be available and be maintained as
documented information.The scope shall state thetypes of products and services covered,and provide
justification for any requirement of this International Standard that the organization determines is not
applicable to the scope of its quality management system.
Conformity to this International Standardmay only be claimed if the requirements determined as not
being applicable do not affect the organization's ability or responsibilityto ensure the conformity of its
products and services and the enhancement of customer satisfaction.
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4.3.1 Determining the scope of the quality management system—Supplemental

The organization shall also determine the boundaries and applicability of the specific requirements of
theRQMS.

NOTE This additional requirement does not affect the flexibility of organizations.Activities,products
services and requirements that are linked to timely bounded organizational setups (e.g.multi-site,transfer of
processes)can be put as not applicable.

4.4 Quality management system and its processes

ISO9001:2015,Qualitymanagement systems—Requirements
4.4 Quality management system and its processes
4.4.1 The organization shall establish,implement,maintain and continually improve a quality manage-
ment system,includingthe processes needed and theirinteractions,in accordance with the requirements
of this International Standard.
The organization shall determine the processes needed for the quality management system and their
application throughout the organization,and shall:
a)determine the inputs required and the outputs expected from these processes;
b)determine the sequence and interaction ofthese processes;
c)determine and apply the criteria and methods (including monitoring,measurements and related

performance indicators)needed to ensurethe effective operation and control of these processes;
d)determine the resources needed for these processes and ensure their availability;
e)assign the responsibilities and authorities for these processes;
f)address the risks and opportunities as determined in accordance with the requirements of 6.1;
g)evaluate these processes and implement any changes needed to ensure that these processes

achieve their intended results;
h)improve the processes and the quality management system.
4.4.2 To the extent necessary,the organization shall:
a)maintain documented information to support the operation of its processes;
b)retain documented information to have confidence that the processes are being carried out as

planned.

4.4.3 Quality management system and its processes —Supplemental

The documented information in 4.4.2 a)for the process description of mandatory and recommended
processes (see AnnexA)shall cover as a minimum the requirements described in 4.4.1 a)to 4.4.1e].

NOTE1 Processes can be documented in procedures,instructions,method descriptions,flowcharts or
workflows etc.supported by software tool and templates.

NOTE 2 Processes can be covered by the organization according to their RQMS.They can be single,combined
or split by the organizations,provided thatall requirements of this document are fulfilled.

NOTE3 Detailed requirements for performance evaluation of the processes are described in 9.1.1and further
explained inAnnexC.

The organization shall:

a]document a hierarchical structure of its processes;

b)communicate processes and process changes (see Z.4)and ensure that people are aware of the
processes;
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c)train people on processes by:

1)defining criteria when training is needed;
2)identifying people to be trained on processes;

3)executing training;

4)ensuring understanding of training content (see Z.2.1.1 d)];
d)ensure processes are applied and people adhere to processes (see 9.2);
e)ensure and maintain conformity of the RQMS and its processes to applicable standards;

NOTE Statutory and regulatory requirements can apply.

f)define criteria,utilizing a risk-based methodology (e.g.FMEA,SWOT)to determine the type and
extent of controls in its processes.

Implemented processes shall be verified against the applicable requirements of this document.

5 Leadership

5.1 Leadership and commitment

5.1.1 General

ISO 9001:2015,Quality management systems—Requirements
5.1 Leadership and commitment
5.1.1 General
Top management shall demonstrate leadership and commitment with respect to the quality manage-
ment system by:
a)taking accountability for the effectiveness of the quality management system;
b)ensuring that the qualitypolicy and quality objectives are established for the quality management

system and are compatible with the context and strategic direction of the organization;
c)ensuring the integration of the quality management system requirements into the organization's

business processes;
d)promoting the use of the process approach and risk-based thinking;
e)ensuring that the resources needed for the qualitymanagement system are available;
f)communicating the importance of effective quality management and of conforming to the quality

management system requirements;
g)ensuring thatthe quality management system achieves its intended results;
h)engaging,directing and supporting persons to contribute to the effectiveness of the quality

management system;
i)promoting improvement;
j)supporting other relevant management roles to demonstrate their leadership as it applies to their

areas of responsibility.
NOTE Reference to "business"in this International Standard can be interpreted broadly to mean those
activities that are core to the purposes of the organization's existence,whether the organization is public,
private,for profit or not for profit.
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5.1.2 Customer focus

ISO 9001:2015,Quality management systems—Requirements
5.1.2 Customer focus
Top management shall demonstrate leadership and commitment with respect to customer focus by
ensuringthat:
a)customer and applicable statutory and regulatory requirements are determined,understood and

consistently met;
b)the risks and opportunities that can affect conformity of products and services and the ability to

enhance customer satisfaction are determined and addressed;
c)the focus on enhancing customer satisfaction is maintained

5.2 Policy

5.2.1 Establishing the quality policy

ISO 9001:2015,Quality management systems—Requirements
5.2 Policy
5.2.1 Establishing the quality policy
Top management shall establish,implement and maintain a quality policy that:
a)isappropriate to the purpose and context of the organization and supports its strategic direction;
b)provides a framework for setting quality objectives;
c)includes a commitment to satisfy applicable requirements;
d)includes a commitment to continual improvement of the quality management system

5.2.2 Communicating the quality policy

ISO 9001:2015,Quality management systems—Requirements

5.2.2 Communicating the quality policy

The quality policy shall:

a)be available and be maintained as documented information;

b)be communicated,understood and applied within the organization;
c)be available to relevant interested parties,as appropriate.

5.2.3 Quality policy—Supplemental

The quality policy shall address:

a)failure prevention;

b)customer expectations;

c)safety aspects.

NOTE 1 Safety in this documentmeans safety ofproducts and services.

NOTE2 Quality and safetypolicies can be addressed separately.

NOTE3 The quality policy forms a part of the overall corporate policy.For more information,see
ISO9004:2018,7.2.
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5.3 Organizational roles,responsibilities and authorities

ISO 9001:2015,Quality management systems—Requirements

5.3 Organizational roles,responsibilities and authorities

Top management shall ensure that the responsibilities and authorities for relevant roles are assigned,
communicated and understood within the organization.

Top management shall assign the responsibilityand authorityfor:

a)ensuring that the quality management system conforms to the requirements of this International
Standard;

b)ensuring that the processes are delivering their intended outputs;

c)reporting on the performance of the quality management system and on opportunities for
improvement (see 10.1),in particular to top management;

d)ensuring the promotion of customer focus throughout the organization;

e)ensuring that the integrity of the quality management system is maintained when changes to the
quality management system are planned and implemented.

5.3.1Organizational roles,responsibilities and authorities—Supplemental
The top management shall:

a)define KPIsto enable steering and control of the RQMS (see Annex C);

b)appoint process owners [see 4.4.1 e]];

c)document and communicate updates of responsibilities and authorities for relevant roles (e.g.
process ownership);

d)appoint representatives independent from the process execution and empower them to stop the
process or production or service provision if quality,including safety requirements,are not met.

NOTE The required degree of independence of the representatives is proportionate to the size of the
organization,e.g.small organizations.

The organization shall retain related documented information.

In case of delegation of tasks,this delegation should be defined and communicated.

5.3.2 Responsibilities and authorities ofprocess owners
Process owners shall be responsible for the process conformity to requirements listed in 4.4 except
availability of resources [see 4.4.1 d]].

This responsibility shall be defined and ensured by top management.

6 Planning

6.1 Actions to address risks and opportunities

9001:2015,Quality management systems—Requirements
Planning
Actions to address risks and opportunities
When planning for the quality management system,the organization shall consider the issues
to in 4.1 and the requirements referred to in 4.2 and determine the risks andopportunities

need to be addressed to:
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a)give assurance that the quality management system can achieve its intended result(s);
b)enhance desirable effects;
c)prevent,or reduce,undesired effects;
d)achieve improvement.
6.1.2 The organization shall plan:
a)actions to address these risks and opportunities;

b)how to:

1)integrate and implement the actions into its quality management system processes (see 4.4);
2)evaluate the effectiveness of these actions.

Actions taken to address risks and opportunities shall be proportionate to the potential impact on the
conformity of products and services.
NOTE1 Options to address risks can include avoiding risk,taking risk in order to pursue an opportunity,
eliminating the risk source,changing the likelihood or consequences,sharing the risk,or retaining risk by
informed decision.
NOTE 2 Opportunities can lead to the adoption of new practices,launching new products,opening new
markets,addressing new customers,building partnerships,using new technology and other desirable and
viable possibilities to address the organization's or its customers'needs.

6.1.3 Actions to address risks and opportunities—Supplemental

6.1.3.1 The organization shall establish,implement and maintain a risk and opportunity management
process.

This process shall include:

a)the requirements described in 6.1.1 and 6.1.2;

b)a regular review and update of risks,opportunities and actions;

c)the retention of documented information from risk and opportunity assessments,reviews and
actions;

d)the definition of criteria to determine the need for action;

e)the evaluation of its effectiveness (e.g.based on quality deficiency costs).

NOTE1 A methodology (e.g.FMEA,SWOT)can be applied for managing risks,e.g.in processes,design and
development,projects or production.

NOTE2 Amethodology like FMECAcanbe applied formanaging risks ofcritical functions or items(e.g.safety-
related)

6.1.3.2 In addition,this process should:

a)involve customers and external providers in joint work on risk and opportunity assessments,
reviews and actions;

b)require a multidisciplinary approach for risk and opportunity reviews.

6.1.4 Business continuity

The organization shall:

a)establish,verify,validate,ifapplicable (e.g.by means of periodical tests),and regularly review its
business continuity plan based on an evaluation of its business risks;
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b)manage its business continuity;

c)define responsibilities for business continuity actions.

NOTE 1 Businessrisks can concern:

一 interruptions;

一 interruptions in the supply chain;
—labour shortages

一 critical technologies;
一 key production equipment failures;

—field returns;

—succession plan,in particular for key roles critical to quality;

一 information technology;
一 communication;

一 losses
一 emergenciesor crisis.

NOTE 2 For details on business continuity,see ISO 22301.

6.2 Quality objectives and planning to achieve them

ISO 9001:2015,Quality management systems —Requirements
6.2 Quality objectives and planning to achieve them
6.2.1 The organization shall establish quality objectives at relevant functions,levels and processes
needed for the quality management system.
The quality objectives shall:
a)be consistent with the quality policy;
b)be measurable;
c)take into account applicable requirements;
d)be relevant to conformity of products and services and to enhancement of customersatisfaction;
e)be monitored;
f)be communicated;
g)be updated as appropriate.
The organization shall maintain documented information on the quality objectives.
6.2.2 When planning how to achieve its quality objectives,the organization shall determine:
a)what will be done;
b)what resources will be required;
c)who will be responsible;
d)when it will be completed;
e)how the results will be evaluated.
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6.3 Planning of changes

IS09001:2015,Quality management systems —Requirements

6.3 Planning of changes

When the organization determines the need for changes to the quality management system,the changes

shall be carried out in a planned manner (see 4.4).

The organization shall consider:

a)the purpose of the changes and their potential consequences;

b)the integrity of the quality management system;

c)the availability of resources;
d)the allocation or reallocation of responsibilities and authorities.

7 Support

7.1 Resources

7.1.1 General

ISO 9001:2015,Qualitymanagement systems—Requirements

7 Support

7.1 Resources

7.1.1 General

The organization shall determine and provide the resources needed for the establishment,implemen-
tation,maintenance and continual improvement of the quality management system.

The organization shall consider:

a)the capabilities of,and constraints on,existing internal resources;

b)what needs to be obtained from external providers.

7.1.1.1 General—Supplemental

The organization shall establish,implement and maintain a process for resource planning,approval
and control.

This process shall include:

a)the resources needed for people and infrastructure as a minimum for the execution of processes
[see 4.4.1 d]];

b)the impact of the currentorder book and forecast;

c)the impact linked to risk provisions (e.g.in case ofpotential scarcity ofresources).

The organization shall retain related documented information.

7.1.2 People

ISO 9001:2015,Quality management systems—Requirements

7.1.2 People

The organization shall determine and provide the persons necessary for the effective implementation
of its quality management system and for the operation and control of its processes.
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7.1.3 Infrastructure

ISO 9001:2015,Quality management systems—Requirements
7.1.3 Infrastructure
The organization shall determine,provide and maintain the infrastructurenecessary for the operation
of its processes and to achieve conformity ofproducts and services.
NOTE Infrastructure can include:
a)buildings and associated utilities;
b)equipment,including hardware and software;
c)transportation resources;
d)information and communication technology.

7.1.4 Environment for the operation of processes

ISO9001:2015,Qualitymanagement systems—Requirements
7.1.4Environment for the operation ofprocesses
The organization shall determine,provide and maintain the environment necessary for the operation
of its processes and to achieve conformity ofproducts and services.
NOTE A suitable environment can be a combination ofhuman and physical factors,such as:
a)social (e.g.non-discriminatory,calm,non-confrontational);
b)psychological (e.g.stress-reducing,burnout prevention,emotionally protective);
c)physical (e.g.temperature,heat,humidity,light,airflow,hygiene,noise).
These factors can differ substantially depending on the products and services provided.

7.1.5 Monitoring andmeasuring resources

7.1.5.1 General

ISO 9001:2015,Quality management systems—Requirements
7.1.5Monitoring andmeasuring resources
7.1.5.1General
The organization shall determine and provide the resources needed to ensure valid and reliable results
when monitoring or measuringis used to verify the conformity of products and services to requirements.
The organization shall ensure that the resources provided:
a)are suitable for the specific type ofmonitoring and measurement activities being undertaken;
b)are maintained to ensure their continuing fitness for their purpose.
The organization shall retain appropriate documented information as evidence of fitness for purpose
of the monitoring and measurement resources.

7.1.5.2 Measurement traceability

ISO 9001:2015,Quality management systems—Requirements
7.1.5.2 Measurement traceability
When measurementtraceability is arequirement,oris considered by the organization to bean essential
part of providing confidence in the validity ofmeasurement results,measuring equipment shall be:
a)calibrated or verified,or both,at specified intervals,or prior to use,against measurement

standards traceable to international or national measurement standards;when no such standardsl
exist,the basis used for calibration or verification shall be retained as documented information;
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b) identified in order to determine their status;

c)safeguarded from adjustments,damage or deterioration that would invalidate the calibration
status and subsequent measurement results.

The organization shall determine if the validity of previous measurement results has been adversely
affected when measuringequipmentis foundto be unfit for its intended purpose,and shalltake appro-
priate action as necessary.

7.1.5.3 Monitoring and measuring resources—Supplemental

The organization shall establish,implement and maintain a process for calibration or verification,or
both,ofmonitoring and measuring resources as well as of tools used in special processes.

This process shall include:

a)therequirements defined in Z.1.5.1 and Z,1.5.2;

b)how to react when monitoring or measuring resources or tools are found to be unfit for their
intended purpose (see7.1.5.2).

The organization shall retain related documented information.

The organization shall maintainaregister of these resources recording their type,unique identification,
location or person in charge,intervals for calibration or verification (e.g.in a software tool).

NOTE1 Monitoring and measuring resources can be:test hardware,test software,ATE or plotters used to
produce inspection data.This also includes equipment that is personally owned,developed in house or supplied
by the customer or an external provider.

NOTE2 See also ISO 10012.
In caseof internal calibration or verification,the organization shall:

c)establish related methods and acceptance criteria;

d)ensure thatambient conditions are suitable to carry out calibration or verification.

The records of calibration or verification results shall provide:

e)the unique identification of the measuring resource calibrated or verified;

f)the date(s)of when the calibrations orverifications were carried out;

g)the reference standard (e.g.gauge blocks)used to calibrate;

h)the procedure used for calibration orverification.

7.1.6 Organizational knowledge

ISO 9001:2015,Quality management systems—Requirements
7.1.6 Organizational knowledge
The organization shall determine the knowledge necessary for the operation of its processes and to
achieve conformity ofproducts and services.
This knowledge shall be maintained andbe made available tothe extent necessary.
When addressing changing needs and trends,the organization shall consider its current knowledgeand
determine how to acquire or access any necessary additional knowledge and required updates.
NOTE 1 Organizational knowledge is knowledge specific to the organization;it is generally gained by
experience.It is information that is used and shared to achieve the organization's objectives.
NOTE2Organizational knowledge can be based on:
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a) internal sources (e.g.intellectual property;knowledge gained from experience;lessons learned

from failures and successful projects;capturing and sharing undocumented knowledge and
experience;the results ofimprovements in processes,products and services);

b)external sources (e.g.standards;academia;conferences;gathering knowledge from customers or
external providers).

7.1.6.1 Organizational knowledge —Supplemental

7.1.6.1.1 Regarding organizational knowledge,the organization shall:

a)manage return of experience including:

1)identification,documentation,implementation and update of good practices and lessons
learned;

2)communication of good practices andlessons learned to relevantprocesses and active projects;

NOTE Return of experience can be derived from,but not limited to,nonconformities,RAMS/LCC data,
customer complaints,internal audits,external provider audits and benchmarks.

b)allocate responsibilities for knowledge management regarding products,processes and projects
(e.g.,in the job descriptions);

c)transfer knowledge when required,e.g.people joining or leaving the organization.

7.1.6.1.2 The organization should establish,implement and maintain an organizational knowledge
management process for adequacy to achieve conformity ofproducts and services.

Regarding organizational knowledge,the organization should:

a]use a software tool to share its knowledge;

b)encourage knowledge sharing by networking;

c)protect knowledge from unintended disclosure outside the organization (e.g.knowledge gained
from experience;lessons learned from failures and successful projects;capturing and sharing
undocumented knowledge and experience;the results of improvements in processes,products and
services).

7.2 Competence

ISO 9001:2015,Quality management systems—Requirements
7.2 Competence
The organization shall:
a)determine the necessary competence of person(s)doing work under its control that affects the

performance and effectiveness of the quality management system;
b)ensure that these persons are competent on the basis of appropriate education,training,or

experience;
c]where applicable,take actions to acquire the necessary competence,and evaluate the effectiveness

of the actions taken;
d)retain appropriate documented information as evidence of competence.
NOTE Applicable actions can include,for example,the provision of training to,the mentoring of,or the re-
assignment of currently employed persons;or the hiring or contracting of competent persons.
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7.2.1 Competence —Supplemental

7.2.1.1 The organization shallestablish,implement and maintain a competence management process.

NOTE Competence can include technical skills such as product,processorproject knowledge,software tools,
techniques (e.g.quality assurancemethods)and social (e.g.teamwork,communication)as well as individual (e.g.
analytical thinking,business acumen)skills.

This process shall include:

a)the requirements defined in 7.2;

b)identification of gaps between actual and necessary competencies;

c)planning,organizing,executingand monitoring of actions taken [seeZ.2 c]];

d)the requirements for training:

1)including inputs from organizational knowledge such as good practice,management of
experience (see 7.1.6);e.g.inputs from nonconformities of products,services or processes;

2)providing evidence that trainees understood the training content (e.g.by results of written
or oral examinations,by keeping samples of practical exercises)for training defined by the
organization.

The process shall apply to all employees including theinduction for temporary workers and newcomers,
covering as a minimum product quality and safety.

The organization shall retain documented information related to competence management activities.

7.2.1.2 This process should:

a)include a method to compare the necessary competencies versus the actual state,for persons
performing work that affects product quality and safety;

NOTE 1 As a method,a skill matrixcan be used to compare the necessarycompetencies versus the actual
state,considering progressive levels (e.g.learner,basic,advanced,coach).

NOTE 2 Persons performing work that affects product quality and safety are not limited to quality
engineering and production.People from procurement,field services or other functions of the organization
can also impact product qualityand safety.

b)ensure regular reviews and updating of internal training materials.

7.3 Awareness

ISO 9001:2015,Quality management systems—Requirements
7.3 Awareness
The organization shall ensure that persons doingwork under the organization's control are aware of:
a)the quality policy;
b)relevant quality objectives;
c)their contribution to the effectiveness of the quality management system,including thebenefits of

improved performance;
d)the implications of not conforming with the quality management system requirements.
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7.4 Communication

ISO 9001:2015,Quality management systems-Requirements
7.4 Communication
The organization shall determine the internal and external communications relevant to the quality
management system,including:
a]on what it will communicate;
b)when to communicate;
c)with whom to communicate;
d)how to communicate;
e) who communicates

7.4.1 Communication—Supplemental

The organization should establish,implement and maintain a communication management process for
internal and external communication relevant to the RQMS.

7.5 Documented information

7.5.1 General

ISO 9001:2015,Quality management systems—Requirements
7.5 Documented information
7.5.1 General
The organization's quality management system shall include:
a)documented information required by this International Standard;
b)documented information determined by the organization as being necessary for the effectiveness

of the quality management system.
NOTE The extent of documented information for a quality management system can differ from one
organization to another due to:
—the size of organization and its type of activities,processes,products and services;
—the complexity of processes and their interactions;

the competence of persons.

7.5.2 Creating and updating

ISO 9001:2015,Quality management systems—Requirements
7.5.2 Creating and updating
When creating and updating documented information,the organization shall ensure appropriate:
a)identification and description (e.g.a title,date,author,or reference number);
b)format (e.g.language,software version,graphics)and media (e.g.paper,electronic);
c)review and approval for suitability and adequacy.
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7.5.3 Control of documented information

ISO 9001:2015,Quality management systems—Requirements
7.5.3 Control of documented information
7.5.3.1 Documented information required by the quality management system and by this International
Standard shall be controlled to ensure:
a)it is available and suitable for use,where and when itis needed;
b)it is adequately protected (e.g.from loss of confidentiality,improper use,or loss of integrity).
7.5.3.2 For the control of documented information,the organization shall address the following activ-
ities,as applicable:
a)distribution,access,retrieval and use;
b)storage and preservation,including preservation of legibility;
c)control of changes (e.g.version control);
d)retention and disposition.
Documented information of external origin determined by the organization to be necessary for the
planning and operation of the quality management system shall be identified as appropriate,and be
controlled.
Documented information retained as evidence of conformity shall be protected from unintended al-
terations.
NOTE Access can imply a decision regarding the permission to view the documented information only,or
the permission and authority to view and change thedocumented information.

7.5.3.3 Control of documented information—Supplemental

The organization shall establish,implement and maintain a process for the control of documented
information.

The process shall include:

a)the requirements defined in Z.5.1,7.5.2,7.5.3.1,7.5.3.2;

b)the determination of the hierarchy of documented information of the RQMS (e.g.policies,
procedures,instructions,templates);

c)authorities for and identification of persons creating,verifying,approving and updating
documented information;

d)the determination of the types of records (e.g.reports,measurement sheets,drawings)and their
retention periods that comply with statutory and regulatory,contractual and RQMS requirements.

The organization shall retain documented information in relation to b),c)and d).

The process should include the determination of level of confidentiality (e.g.public,internal,
confidential),storage media and method of destruction.

The organization should use information systems to control documented information and define their
back up routines.
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8 Operation

8.1 Operational planning and control

Iso 9001:2015,Quality management systems-Requirements
8 Operation
8.1 Operational planning and control
The organization shall plan,implement and control the processes (see 4.4)neededto meet the require-
ments for the provision ofproducts and services,and to implement the actions determined inClause 6,by:
a)determining the requirements for the products and services;

b)establishing criteria for:

1)the processes;

2)the acceptance of products and services;
c)determining the resources needed to achieve conformity to the productand service requirements;

d)implementing control of the processes in accordance with the criteria;

e)determining,maintaining and retaining documented information to the extent necessary:

1)to have confidence that the processes have been carried out as planned;

2)to demonstrate the conformity ofproducts and services to their requirements.
The output of this planning shall be suitable for the organization's operations.
The organization shall control planned changes and review the consequences of unintended changes,
taking action to mitigate any adverse effects,as necessary.
The organization shall ensure that outsourced processes are controlled (see 8.4).

8.1.1 Operational planning and control—Supplemental

8.1.1.1 Innovation management

The organization should establish,implement and maintain an innovation management process for
new products,services and technologies.

This process should include:
a)the identification of changes in the organization's business environment;

b)planning of innovations;

c)prioritization of innovations based on the balance between their urgency,the availability of
resources and the organization's strategy;

d)involvement of interested parties (e.g.external providers).

NOTE Research and development activities can be consideredas part of innovation activities.

8.1.1.2 Planning of the transfer of processes

The organization shall establish,implement and maintain a process for the planning of the transfer of
processes that can affect the organization's products and services quality.
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The implementation of this process shall be linked to business planning (4.1.1),business continuity
(6.1.4),production and service provision (8.5),design and development of products and services (8.3)
related decisions:

—by multi-sites organization when transferring a process from one site to another;

—by single site or multi-sites organizations when transferring processes to external organizations.

This process shall include:

a)a feasibility study;

b)a risk assessment (see 6.1);

c)planning of requiredactions for transfer;

d)communication to customers when required;

e)FAI (see 8.9);
f)retention of documented information from transfer activities.

Whenever the organization identifies the need to transfer a process,the requirements regarding the
planning of the transfer ofprocesses described in this subclause shall be applied and controlled in case
of changes (see 8.1.4.2).

NOTE1 Planning for the transfer ofprocesses canbean input for amake or buy decisionprior to implementing
the requirements of8.4,e.g.based on scarcity ofresources or astrategic decision.
NOTE2 Processes not covered by 8.1.1.2 are covered under 8.4.

8.1.2 Tender management

The organization shall establish,implementand maintain a tender management process.

This process shall include:

a)requirements management (see 8.2 );

b)the type and extent ofcontrols [see 4.4.3 f];

c)risks and opportunities management (see 6.1),including monetary evaluation;

d)inputs from organizational knowledge (e.g.return of experience)(see 7.1.6);

e)planning of deliverables including costs;

NOTE1 The standard cost accountstructure ofprojects can be used for the calculation in the tender.

f)planning of resources for contract execution;

g)offer approval.

The organization shall retain documented information related to their tender management activities.
NOTE2 In this document,tendermanagement includes several activities commonly called tendering,offering,
open bidding,bidding,etc

8.1.3 Project management

8.1.3.1 General

8.1.3.1.1 The organization shall establish,implement and maintain a project management process.
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NOTE1 The scope of the project management process depends on the business model of an organization.In
most railway sector organizations,it is from tender phase until the end ofwarranty period.However,in other
cases it can be limited to:
一 design and development only (e.g.for the developmentofa newproduct family or platform);

一 development of the production process;

一 repetition ofapproved products and services (e.g.make to stock);
一 order and contract management (e.g.make to order).

This process shall include:

a)requirement management (see 8.2);

b)the type and extent of controls [see 4.4.3 f]];
NOTE 2 The organization can classify projects depending on the risk and consequently define the type
and extent of controls.

c)the project phases and activities;

NOTE3 Projectactivities can be,but are not limited to planning,executing,monitoring,controlling and
closing

d)milestones and deliverables per phase,managed by gate methodology;

NOTE 4Deliverables per phase can be defined in gate checklists.

e)gate criteria to decide,in phase reviews,on acceptance,conditional acceptance or rejection,to
authorize progression to the next phase;

NOTE 5 Conditional acceptance can be acceptancewith an action plan.

f)the requirements defined in 8.1.3.2 to 8.1.3.11;

g)records and control of open issues,putting appropriate resources in place to close them.

8.1.3.1.2 This process should include:

a)an escalation process in case of rejection decision as an output of phase reviews to facilitate
problem solving

b)a review with the customer and key external providers regarding SWOT;

c)the identification of good practices and lessons learned during project closure as a minimum
(see 7.1.6).

8.1.3.1.3 The organization shall manage its project's documented information as required in 7.5
including:

a)review,storage (e.g.standardized folder structure),control and maintenance of projectinformation;

b)retaining documented information (e.g.plans,schedules,output of reviews,reports).

Phase reviews shall:

c)be performed:

1)starting at defined level of work breakdown structure;
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2)at project level considering the reviews of the deliverables;

d)not be passed unless open issues of prior phase reviews are closed.Otherwise,approval shall be
given by top management or its authorized high-level representative.

The organization shall define mandatory and identify optional participants ofphase reviews.

8.1.3.2 Project management plan

The organization shall establish,implement and maintain a project management plan and retain related
documented information.This plan shall include or refer to:

a)project organization chart;

b)project targets,frame conditions,assigned resources,exclusions;

c)specific responsibilities and authorities of the project organization;

d)specific rules to follow during project execution;

e)aligned plans from involved functions,sites and consortium partners,in order to come up with a
harmonized project management plan;

NOTE 1 Typical functions are sales,design,production,quality,purchasing,field support and other
appropriate personnel including external providers and customerwhen appropriate.

f)deliverables per phase (e.g.contractual deliverables for customers or documented information of
the design outputs intended for product approval)including:

1)identification of deliverables to be approved by the customer (e.g.customer product acceptance
points)or statutory and regulatory authorities,where required;

2)external providers'deliverables (e.g.documents,material,services);

3)customer deliverables,such as customer properties,as applicable;

g)the control of project changes (e.g.scope,time,costs).

NOTE2The projectmanagement plan can include any other subsidiary plans requiredin 8.1.3(communication,
human resource,quality).

In cases where a project involves multiple sites or consortium partners,the project management plan
shall additionally include or refer to:

h)work split and operational interfaces;

i)specific responsibilities and authorities;

j)communication channels(project internal and with the customer or interested parties);

k)applicable processes and other documented information related to the processes.

8.1.3.3 Project scope management

Regarding project scope management,the project management process shall include:

a)identification of project requirements (e.g.time,commercial,technical)(see 8.2);
b)definition of the scope of work;

c)subdivision of work into work packages (e.g.work breakdown structure);

d)assignment of work packages to work package owners;
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e)verification of work packages.

The project organization shall not change the project scope unless a change has been approved
(see 8.1.4.2)as defined by the organization.
Regarding scope management,the project management process should include a standardized work
breakdown structure.

NOTE Scopemanagement in design and development is detailed in 8.3.2.

8.1.3.4 Project time management

Regarding project time management,the project management process shall include:

a)definition and sequences of activities;

b)estimation of resources and duration of activities;

c)scheduling,considering:

1)past experience;
2)long lead time items,managedjointly with external providers.

The project schedule shall:

d)include duration,start,finish and interdependencies of the work packages including those of
external providers;

e)include the critical path;

f)provide input to the master production schedule (see 8.5.1.2).

The project organization shall not change the schedule regarding the customer delivery dates unless a
change request has been timely addressed to the customer (see 8.1.4.2).

The project organization should use a software tool for scheduling and activity tracking.

8.1.3.5 Project cost management

Regarding projectcost management,the project management process shall include:

a)allocation of the project budget based on calculation from tender;

b)the assignment of project budget in a cost account structure,considering all requirements (e.g.
including organizational,statutory and regulatory requirements in work packages);

c)a regularcontrol of costs including actual and estimated cost at completion.

The project organization shall not increase the project budget unless authorized as defined by the
organization (see 8.1.4.2 ).

The project organization should use a software tool for cost tracking.

8.1.3.6 Project quality management

Regarding project quality management,the organization shall establish,implement and maintain a
project quality plan,that includes at least quality assurance and control activities,and retain related
documented information.
NOTE 1 See ISO 10005 and ISO 10006 for guidance.
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NOTE 2 The project quality plan establishes the project quality management system,i.e.theapplication of the
organization'sRQMS to the project,with the addition of contractual requirements (if available).

NOTE3 Theproject quality plan can include or refer to specific project procedures (e.g.project nonconformity
management procedure),project quality control plan,templates or forms.

8.1.3.7 Project human resource management

Regarding project human resource management,the project management process shall include:

a)the definition and description of project roles (e.g.project manager,project buyer,project
quality manager)and responsibilities versus those of line functions,reporting relationships and
empowerment (e.g.financial approval authorities,profit and loss responsibilities);

b)acquiring the project organization;

c)managing the project organization in terms of people,competence and awareness,in accordance
with requirements defined in 7.1.2,7.2 and 7.3;

The project organization shall establish,implement and maintain a project human resource plan and
retain related documented information.This plan shall include,at related levels:

d)the assignment of project core team and staff (e.g.nomination letters);

e)the definition of required specific competencies (e.g.project management software tool,team work
and communication,products and services to be delivered,building information modelling,work
breakdown structure)in addition to competencies defined in 7.2;

f)the identification of related training,if necessary.

8.1.3.8 Project communication management

Regarding project communication management,the project organization shall:

a)apply requirements defined in Z4 and 8.2.1;
b)establish,implement and maintain a project communication plan and retain related documented

information.

Regarding project communication management,in case of imminent deviation,the project organization
should communicate relevant impacts and countermeasures to customers and interested parties (see
8.1.3.11).

8.1.3.9 Project risk and opportunities management

8.1.3.9.1 Regardingproject risk and opportunities management,the project organization shall:

a)apply the requirements defined in 6.1;
b)establish,implement and maintain a register including a cost and benefit analysis of risks and

opportunities;

c)retain documented information of risk and opportunities management.

8.1.3.9.2 Regarding risk and opportunities management,the project organization should:

a]involve the functional line managers in risk reviews;

b)consider operational maturity levels of the products agreed with the customer as inputs for risks
management;
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NOTE Risk analysis can consider operational maturity relevantto technical requirements.

c)manage opportunities for cost savings (to balance losses)or cost enhancements (to increase
margin),especially in order to recover the project budget deteriorations.

8.1.3.10 Project procurement management

Regarding project procurement management,the project organization shall apply requirements
defined in 8.4.

8.1.3.11 Project review management

The organization shall perform regular project reviews to monitor projectprogress,with the attendance
ofthe project core team (or empowered deputies)(see 8.1.3.7 ).

In case of an imminent deviation to the project objectives,the project organization shall identify and
implement appropriate countermeasures to mitigate the impact on customer,the organization and/or
other interested parties.

Project reviews shall include:

a)the project performance (actual situation versus planned situation)based on PIs as specified in
9.1.1.1 (e.g.requirements,time,costs);

b)the forecast (e.g.time,estimated cost at completion);

c)the risks and opportunities,including status of related actions;

d)tracking of open issues and actions from previous reviews.

The output ofproject reviews should be reported to management level higher than the project manager
including issues for decision or escalation.

NOTE Project reviews are intended to monitor the progress of the complete project.Project phase reviews
(see 8.1.3.1)are intended to check whether a project phase can be closed andwhether the next project phase can
begin.

8.1.4 Configuration management and change control

8.1.4.1 Configuration management

8.1.4.1.1 The organization shall establish,implement and maintain a configuration management
process appropriate to the product.

NOTE The configuration management process is applicable for hardware and software.

This process shall include:

a)the configuration management plan;

b)the definition of a product breakdown structure until the LLRU;

c)the identification of configuration items,at least the safety-related ones;

d)the definition of configuration baseline(s)(e.g.“as-designed”,“as-built”and “as-maintained”
configurations)to be established in a timely manner;

e)the change control of the configuration in accordance with 8.1.4.2;

f)configuration status accounting;

g)the definition of criteria for identification of traceability (e.g.serialization,batch number).
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The organization shall retain documented information for the configuration management process.

8.1.4.1.2 This process should:

a)include regularinternal configuration audits;

b)integrate external providers'configuration management system (e.g.interfaces for data transfer);

c)include tools and software used in design,development,production and maintenance as
configuration items;

d)be supported by a software tool.

NOTE SeeISO 10007 forguidance.

8.1.4.2 Change control

The organization shall establish,implement and maintain a change control process.

This process shall include:

a)the requirements defined in Clause 8 related to changes;
b)change requests;

c)a cause analysis in case of changes deriving from failures;

d)an impact analysis of the change considering risks and opportunities;

e)the verification of proposed changes to avoid adverse effects;

f)notificationto and agreement with customers,external providers and authorities in the event of,as
a minimum,changes affecting their requirements (e.g.fit,form and function);

NOTE1 A change affecting customer requirementscan trigger a deviation permit.

NOTE 2 A change request triggered by a deviation permit can be closed when the change is approved by
the customer.

g)the assignment of responsibilities and authorities for the approval of changes (e.g.change control
board);

h)the approval of change before implementation;

i)the implementation of changes;

j)the verification of implementation and follow-up of the effectiveness of the change;

k)the traceability of changes (e.g.supported bya software tool).

This process should include planning of actions in order to minimize the impact ofchange.

For technical changes on products and services,this process shall include in addition:

1) an analysis of the change impact on:

1)constituent parts and products already delivered;

2)customer specification and configuration;

3)related documented information (e.g.quality plan,FMEA results);

4)technical requirements;

m)the re-evaluation of technical requirements depending on the results of the impact analysis;
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n)the re-validation activities depending on the results of the impact analysis;

o)requirements for retention of documented information about the date and/or the serial number of
the changed products and services.

NOTE 3 Changes can be generated by lack of reliability,obsolescence ofproducts and services,evolution
of standards,regulations,laws,needs for operation,cost optimization,or specific events:accident,incident,
weather or customer variation order.

For technical changes on products and services,these processes should also include the re-evaluation
ofoperational maturity.

The change control requirements shall apply to:

p)project management (see 8.1.3);

q)the requirements for products and services (see 8.2.4 ,8.2.5 );

r)design and development of products and services (see 8.3.1.1,8.3.6 );

s)control of externally provided processes,products and services (see 8.4);

t) production and service provision (see 8.5.1.3 and 8.5.6 )encompassing production processes,
production equipment,production programmes (software)and production location.

NOTE 4 Changes can be initiated by external providers or the organization in order to improve or to correct
the design or by the customer in case ofvariation order.

NOTE 5 The trigger point to start the change process is the intended change of approved documented
information.

NOTE 6 The change control process can be designed in such a way that any change is implemented in a
controlled manner (risk based)so as to not adversely affect quality,e.g.impact analysis,classification to enable
adoption of different procedures,verification and validationmethods and approval levels.

8.2 Requirements for products and services

8.2.1 Customer communication

Is09001:2015,Quality management systems-Requirements
8.2 Requirements for products and services
8.2.1 Customer communication
Communication with customers shall include:
a)providing information relating to products and services;
b)handling enquiries,contracts or orders,including changes;
c)obtaining customer feedback relating to products and services,including customer complaints;
d)handling or controlling customer property;
e)establishing specific requirements for contingency actions,when relevant.

8.2.1.1 Customer communication—Supplemental

The organization shall communicate with customers when delays are foreseen but cannotbe avoided
(e.g.delays from external providers).

NOTE For project communicationmanagement,see also 8.1.3.8.
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8.2.2 Determining the requirements related to products and services

ISO 9001:2015,Qualitymanagement systems—Requirements
8.2.2 Determining the requirements related to products and services
When determining the requirements for the products and services tobe offered to customers,the or-
ganization shall ensure that:
a)the requirements for the products and services are defined,including:

1)any applicable statutory and regulatory requirements;
2)those considered necessary by the organization;

b)the organization canmeet the claims for the products and services itoffers.

8.2.2.1 Determining the requirements related to products and services—Supplemental

8.2.2.1.1When determining the requirements (see Annex B),the organization shall consider:

a)functional and non-functional requirements;

b)RAMS/LCC requirements;

c)obsolescence requirements,as applicable (e.g.information comingfrom market,external providers,
regulations);

d)critical product characteristics as defined by the organization and/or the customer.

8.2.2.1.2 When determiningthe requirements,the organization should consider:

a]experience from similar products/tenders/projects;

b)requirements resulting from market analysis;

c)requirements regarding end ofproduct life (e.g.disposal,recycling).

8.2.2.1.3 The organization shall retain documented information in relation to 8.2.2 a)to b)and
8.2.2.1.1 a)to b)and,if considered,8.2.2.1.2 a)to c).
NOTE The subordinate concept ofrequirements is shown in AnnexB.

8.2.3 Review of requirements related to products and services

ISO9001:2015,Qualitymanagement systems—Requirements
8.2.3 Review of requirements related to products and services
8.2.3.1 The organization shall ensure that it has the ability to meet the requirements for products
and services to be offered to customers.The organization shall conduct a review before committing to
supply products and services to a customer,to include:
a)requirements specified by the customer,including the requirements for delivery and post-delivery

activities;
b)requirements not stated by the customer,but necessary for the specified or intended use,when

known;
c)requirements specified by the organization;
d)statutory and regulatory requirements applicable to the products and services;
e)contract or order requirements differing from those previously expressed.
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The organization shall ensure that contract or order requirements differing from those previously
defined are resolved.
The customer's requirements shall be confirmed by the organizationbefore acceptance,when the cus-
tomer does not provide a documented statement of their requirements.
NOTE In some situations,such as internet sales,a formal review is impractical for each order.Instead,the
review can cover relevant product information,such as catalogues.
8.2.3.2 The organization shall retain documented information,as applicable:
a]on the results of the review;
b)on any new requirements for the products and services.

8.2.4 Changes to requirements for products and services

ISO 9001:2015,Quality management systems —Requirements

8.2.4 Changes to requirements for products and services

The organization shall ensure that relevant documented information is amended,and that relevant
persons are made aware of the changed requirements,when the requirements forproducts and services
are changed.

8.2.5 Requirements for products and services—Supplemental

The organization shall establish,implement and maintain a requirement management process for
products and services.

This process shall:

a)include the requirements defined in 8.2;

b)be applicable for:

1)design and development of new products and services meeting market expectations prior to
tender (e.g.platform,product family);

2)tender management (e.g.submission of tenders,acceptance of contracts or orders);

3)project execution (e.g.acceptance ofchanges to contracts or orders);

4)change control (see 8.1.1.2,8.1.4.2,8.2.4,8.3.6,8.4.3.1 and 8.5.6);
NOTE1 This process can be included in the project management process.

c) be performed by a multidisciplinary approach including internal and external interested parties as
applicable;

d)include as a minimum these steps:

1)determination (see 8.2.2.1);

2)review (see 8.2.3);
3)verification;

4)validation;

NOTE 2 For definitions of"verification"and“validation”,see 3.1.3.12and 3.1.3.11.

e)ensure that requirements are:

1)individually checked for conformity clause by clause;

2)evaluated and taken into account;
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3)assessed in relation to risks and opportunities (see 6.1);

4)properly transferred,understood,acknowledged,cascaded down and committed to,by the
involved persons;

5)complete,unequivocal,verifiable and feasible;

6)documented in a technical specification including functional and non-functional requirements;

NOTE 3 The technical specification can be provided by the customer or established by the
organization

7)updated in case of change.

8.3 Design and development of products and services

8.3.1 General

ISO 9001:2015,Quality management systems-Requirements
8.3 Design and development of products and services
8.3.1 General
The organization shall establish,implement and maintain a design and development process that is
appropriate to ensure the subsequent provision of products and services.

8.3.1.1 General—Supplemental

The requirements defined in 8.3 shall applyto the design and development ofproducts and services,as
well as to the introduction ofnew technologies,if appropriate.

The organization shall identify new technologies and assess their risks (e.g.through process FMEA).

The design and development process shall:

a)include the requirements regarding planning,inputs,controls,outputs and changes described in
8.3.2,8.3.3,8.3.4,8.3.5 and 8.3.6;

b)include the requirements related to the product architecture,including interfaces,e.g.software
products;

c)include the requirements regarding 'reliability','availability','maintainability','safety'and,if
applicable,'life cycle costing'described in 8.8 ;

d)require conformityfor safety-related products with IEC62278 or an equivalent,as applicable.

8.3.2 Design and development planning

ISO 9001:2015,Quality management systems—Requirements
8.3.2 Design and development planning
In determining the stages and controls for design and development,the organization shall consider:
a)the nature,duration and complexity of the design and development activities;
b)the required process stages,including applicable design and development reviews;
c)the required design and development verification and validation activities;
d)the responsibilities and authorities involved in the design and development process;
e)the internal andexternal resource needs for the design and development of products and services;
f)the need to control interfaces between persons involved in the design and development process;
g)the need for involvement of customers and users in the design and development process;
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h)the requirements for subsequent provision of products and services;

i)the level of control expected for the design and development process by customers and other
relevant interested parties;

j)the documented information needed to demonstrate that design and development requirements
have been met.

8.3.2.1 Design and development planning —Supplemental

8.3.2.1.1 In determining the stages and controls for design and development,the organization shall
consider:

a)the objectives for each process stage;

b)the product architecture (e.g.product breakdown structure);

c)the configuration management (see 8.1.4.1);

d)design reviews,verification and validation at defined levels of the product architecture (e.g.
starting from component design review,then sub-system design review and up to system design
review);

e)design reviews,verification and validation for special processes.

The stages and controls for design and development shall be documented (e.g.in a quality plan).

NOTE Design stages can be conceptual design,preliminary design and final design.

8.3.2.1.2 In determining the stages and controls for design and development,the organization should
consider:

a)the quality assurance methods for each design and development stage in order to meet the
objectives (e.g.defined in a quality plan);

b)the method to control technical requirements;

c)the method to control the operational maturity.

NOTE1 Controls can consider operational maturity including maturity of non-functional requirements,such
as performance,integration and other non-functional requirements.

NOTE 2 If requirements of special processes are inputs to the design,the risk assessment of these special
processes can be part of the design and development process.
NOTE 3 Collaboration with external engineering can be considered as externally provided services (see 8.4).

8.3.3 Design and development inputs

ISO 9001:2015,Quality management systems—Requirements
8.3.3 Design and development inputs
The organization shall determine the requirements essential for the specific types of
services to be designed and developed.The organization shall consider:
a)functional and performance requirements;
b)information derived from previous similar design and development activities;
c)statutory and regulatory requirements;
d)standards or codes of practice that the organization has committed to implement;
e)potential consequences of failure due to the nature of the products and services.

products and

OISO2023-All rights reserved 39

8.3.2.1
8.1.4.1


ISO 22163:2023(E)

Inputs shall be adequate for design and development purposes,complete and unambiguous.

Conflicting design and development inputs shall be resolved.

The organization shall retain documented information on design and development inputs

8.3.3.1 Design and development inputs —Supplemental

8.3.3.1.1 Regarding design and development inputs,the organization shall consider:

a)the requirements defined in 8.2.2;

b)identification and traceability.

8.3.3.1.2 In addition,the organization should consider:

a)production and routine testing requirements,including special processes,so far as the production
facilities are known at this stage;

b)preservation requirements.

8.3.4 Design and developmentcontrols

ISO 9001:2015,Quality management systems—Requirements

8.3.4 Design and development controls

The organization shall apply controls to the design and development process to ensure that:

a)the results to be achieved are defined;

b)reviews are conducted to evaluate the ability of the results of design and development to meet

requirements;

c)verification activities are conducted to ensure that the design and development outputs meet the

input requirements;

d)validation activities are conducted to ensure that the resulting products and services meet the

requirements for the specified application or intended use;

e)any necessary actions are taken on problems determined during the reviews,or verification and

validation activities;

f)documented information of these activities is retained.

NOTE Design and development reviews,verification and validation have distinct purposes.They can be
conducted separately or in any combination,as is suitable for the products and services of the organization.

8.3.4.1 Design and development controls—Supplemental

The organization should apply controls to the design and development process considering:

a)the functional breakdown;

b)the operational maturity;

c)the implementation ofquality assurance methods.

8.3.4.2 Design reviews

Regarding design reviews,the organization shall define:

a)criteria for authorization of progression to the next stage (e.g.checklist,rules for acceptance);

b)mandatory and optional participants.
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Representatives of functions joining design reviewsshall have the authority to make decisions.

The organization should perform design reviews with a multidisciplinary approach.

NOTE1 Participants can be head of functions (e.g.RAMS,services),internal and external customers,experts
in production.

NOTE 2 Design reviews can be part of or an inputfor project phase reviews (see 8.1.3.1).

8.3.4.3 Design verification

The organization shall ensure that technical requirements are verified.

NOTE Design verification activities can be finite element analysis,calculations,mock-up and design
accompanying tests.

8.3.4.4 Design validation

Regarding design validation,the organization shall:

a)ensure that technical requirements are validated;

b)complete validation prior to the delivery or end of commissioning or agree on control plans with
customers and monitor them until completion.

NOTE Design validation activities can be,for example,qualification tests,type tests and product approval
tests.

8.3.4.5 Design verification andvalidation test requirements

When tests are necessary for verification and validation,theorganization shall plan,control and review
these tests.The organization shall ensure that:

a)test plans,test specificationsor test procedures provide reproducibility and define:

1)test objectives;

2)test conditions and environment;

3)the product to be tested;

4)resources needed;

5)test acceptance criteria;

6)parameters to be recorded;

7)the test method of operation;

8)the performance of the test;

b)the correct configuration of the product is submitted for the tests and recorded as a configuration
baseline;

c)the test acceptance criteria are met.
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8.3.5 Design and development outputs

ISO 9001:2015,Quality management systems—Requirements
8.3.5 Design and development outputs
The organization shall ensure that design and development outputs:
a)meet the input requirements;
b)are adequate for the subsequent processes for the provision of products and services;
c)include or reference monitoring and measuring requirements,as appropriate,and acceptance

criteria;
d)specify the characteristics of the products and services that are essential for their intended

purpose and theirsafe and proper provision.
The organization shall retain documented information on design and development outputs.

8.3.5.1 Design and development outputs —Supplemental

8.3.5.1.1 The organization shall ensure thatdesign and development outputs:

a)are verified and approved prior to release;

b)are verified against production process inputs (see 8.5.1.1.3);

c)include the documented information (e.g.operations,maintenance manuals)and training related
to the application.

8.3.5.1.2 The organization should:

a)ensure the traceability of outputs to the input requirements;

b)define authorities and acceptance criteria for design approval;

c)define escalation rules in case acceptance criteria for approval are not met;

d)ensure that information for production and service provision includes requirements for the
preservation of product.

NOTE The design and development outputs can include,for example,specifications and drawings (also from
external providers),information on materials,production process flow charts and/or layouts,inspection and
test plans,work instructions for production,process and product approval acceptance criteria,identification
requirements,results of error prevention activities (e.g.FMEA),methods ofrapid detection and feedback of
product and/or production process nonconformities.

8.3.6 Design and development changes

IS09001:2015,Quality management systems-Requirements
8.3.6 Design and development changes
The organization shall identify,review and control changes made during,or subsequent to,the design
and developmentof products and services,to the extent necessary to ensure that there is no adverse
impact on conformity to requirements.
Theorganization shall retain documented information on:
a)design and development changes;
b)the results ofreviews;
c)the authorization of the changes;
d)the actions taken to prevent adverse impacts.
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8.4 Control of externally provided processes,products and services

8.4.1 General

ISO 9001:2015,Quality management systems—Requirements
8.4 Control of externally provided processes,products and services
8.4.1 General
The organization shall ensure that externally provided processes,products and services conform to
requirements.
The organization shall determine the controls to be appliedto externally provided processes,products
and services when:
a)products and services from external providers are intended for incorporation into the

organization's own products and services;
b)products and services are provided directly to the customer(s)by external providers on behalf of

the organization;
c)a process,or part of aprocess,is provided by an external provider as a result of a decision by the

organization.
The organization shall determine and apply criteria for the evaluation,selection,monitoring of perfor-
mance,and re-evaluation of external providers,based on their ability to provide processes or products
and servicesin accordance with requirements.Theorganization shall retain documented information
of these activities and any necessary actions arising from the evaluations.

8.4.1.1 General—Supplemental

8.4.1.1.1 External providers

The organization shall determine the type and extent of requirements from 8.4 that apply to external
providers,with risk assessments based on defined criteria.

The organization shall establish,implement and maintain a process for EPPPS described in
ISO 9001:2015,8.4.1 to ensure conformity to requirements.

This process shall include requirements defined for:

a)classification of external providers and EPPPS (see 8.4.1.1.2);

b)external providers'evaluation (see 8.4.1.1.3);
c)external providers'approval (see 8.4.1.1.4);

d)external providers'offerselection (see 8.4.1.1.5);
e)information for external providers (see 8.4.3);

f)EPPPS approval of release (see 8.4.2.1);

g)EPPPS verification after release (see 8.4.2.2);
h)monitoring of external providers'performance,re-evaluation and ranking (see 8.4.2.3).

In addition,the organization shall:

i)manage the EPPPS risks throughout the supply chain;
j〕 identify risks to be communicated to external providers and ask external providers for their

feedback;
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k)in addition to ISO 9001:2015,8.4.1,also retain documented information on external providers in
accordance with a)to g).

8.4.1.1.2 Classification of external providers and external provided products,processes and
services

Classification of external providers and EPPPS shall be performed on defined criteriato determine the
type and extent of control applied to external providers and the EPPPS [see 4.4.3 f]].As an output,key
external providers shall be identified.

Classification criteria shall include the ability of external providers to provide EPPPS in accordance
with requirements.

In addition,the organization shall regularly review the classification of external providers.

Classification criteria should include:

a)strategic needs;

b)past experiences;

c)available market information;

d)external benchmarks;

e)the operational maturity of externally provided products (e.g.ready to use).

8.4.1.1.3 Evaluation of external providers

External providers'evaluation shall include:

a)people,infrastructure and processes of external providers;

b)availability of external providers'qualifications (e.g.certifications according to this document,
ISO 9001),supplemented,when appropriate,by other means (e.g.audit).

The organization shall determine and monitor a strategy to enable the targeting of:

c)external providers that meet the requirements of this document;

d)external providers that meet the requirements of ISO 9001 or an equivalent quality management
system.

Targeted external providers shall be identified considering their product scopes,strategic relevance,
annual spend volume,productcriticality,design activities,turnover in the railway sector and delivery
and quality performance.

8.4.1.1.4 Approval of external providers

The organization shall:

a)establish criteria toapprove external providers;

b)ensure that functions having the authority to approve have also the authority to reject already
approved external providers;

c)maintain a register of approved external providers,including the definition of their scope of
approval.

EPPPS shall be provided exclusively by approved external providers.
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8.4.1.1.5 External provider offer selection

8.4.1.1.5.1 The organization shall ensure that the external provider's offer is selected on the basis of an
analysis which takes into account:

a)conformity with the requirements,e.g.by clause by clause;

b)the total cost of ownership including,as applicable,LCC;

c)the quality,cost and delivery performance of the external provider for previous EPPPS,including
quality deficiency costs caused by the external provider;

d)the classification of the external providers concerned by the offer.

8.4.1.1.5.2The analysis should take into account:

a)the output of a risk analysis;

b)the operational maturity of externally provided products.

Prior tothe issuance of a purchaseorder,the organization should ensure thatthe external provider has
fully understood all technical requirements,e.g.by a joint contract review.

8.4.2 Type and extent of control

ISO 9001:2015,Quality management systems—Requirements
8.4.2 Type and extent of control
The organization shall ensurethat externally provided processes,products and services do not adversely
affect the organization's ability to consistently deliver conforming products and services toits customers.
The organization shall:
a)ensure that externally provided processes remain within the control of its quality management

system;

b)define both the controls that it intends to apply to an external provider and those it intends to
apply to the resulting output;

c)take into consideration:

1)the potential impact of the externally provided processes,products and services on the
organization's abilityto consistently meet customer and applicable statutory and regulatory
requirements;

2)the effectiveness of the controls applied by the external provider;

d)determine the verification,or other activities,necessary to ensure that the externally provided
processes,products and services meet requirements.

8.4.2.1 Externally provided products,processes and services approval of release

8.4.2.1.1 Approval of release for new ormodified EPPPS shall include:

a)determination of approval methods;

b)planning of verification,validation and approval activities;

c)as applicable,conducting FAI at external providers'premises (see 8.9),or appropriate incoming/
outgoing inspection;
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d)validation ofexternally provided products or technologies (e.g.new design software)before first
use in a customer contract unless otherwiseagreed with the customer;

e)approval ofrelease (e.g.to start serial production);

f)definition or update of configurationbaseline considering change control (see 8.1.4).

8.4.2.1.2 Approval of release for new or modified EPPPS should consider:

a)pre-production reviews;

NOTE Pre-productionreviews can provide evidence of controlled conditions and readiness for the start
ofthe first article production.

b)first system integration.

The organization should report progress in achieving design and development objectives and status of
quality assurance activities to its external providers.

8.4.2.2 Externally provided products,processes and services verification after release

The EPPPS shall not be used or processed until it has been verified as conforming to specified
requirements or unless itis released underauthorized concession (see 8.7.3).
Activities for EPPPS verification after release shall include:

a)planning of activities [e.g.in an inspection and test plan,including the determination of the extent,
frequency,sample size and methods ofcontrol,see 4.4.3 f)];

b)provision of instructions,checklists or templates for verification activities;

c)obtaining evidence that the EPPPS is conforming to requirements (e.g.by check of accompanying
documented information such as certificate of conformity,test reports,statistical records,process
control sheets);

d)confirmation of release of the EPPPS;

e)management of nonconforming EPPPS.

Where the organization utilizes test reports to verify EPPPS,the data in those reports shall be
comparable with acceptance criteria stated on the report,thatare derived from purchasing information,
e.g.specifications,standards.

The organization shall determine a plan for periodical verifications of raw material based on risks
assessment.

NOTE1 Verification of raw material composition or conformity can be done by checking,for example,
certificates,chemical analyses,own laboratory tests

Inspection and testing requirements as defined in 8.6 shall apply for EPPPS verification.

In case of delegation of verification activities to the external provider,the organization shall define the
requirements for delegation and shall definecontrols,e.g.regular audits at external provider premises.
Where theorganization delegates verification activities to the external provider,there shall be evidence
that the external provider has accepted such agreement.
A register of external provider delegations shall be established and maintained.

Any delegation should be reviewed after subsequent changes.

NOTE2 EPPPS verification after releasecan bethe incoming inspection or part of a quality gate at external
provider premises.

46 OISO2023-All rights reserved

8.4.2.2


ISO 22163:2023(E)

8.4.2.3 Monitoring of external providers'performance,re-evaluation and ranking

Monitoring performance,re-evaluation and ranking ofkey external providers shall consider:

a)periodical reviews of external providers'performance (see 9.1.1.1 forrelated PIs);
b)definition of criteria to audit external providers;

c)results of these reviews as a basis for establishingthe type and extent ofcontrols to be implemented;

d)actionsplanned to be taken when the external provider does not meet technical requirements and/
or performance targets;

e)feedback of their performance to be given to the external providers;

f)regular joint performance reviews.

In addition,the organization shall:
g)identify external providersto be developed;

h)implement action plans based on agreed objectives to improve their capabilities.

8.4.3 Information for external providers

ISO 9001:2015,Quality management systems—Requirements

8.4.3 Information for external providers

The organization shall ensure the adequacy of requirements prior to their communication to the ex-
ternal provider.

The organization shall communicate to external providers its requirements for:
a)the processes,products and services to be provided;

b)the approval of:

1)products and services;

2)methods,processes and equipment;

3)the release of products and services;

c)competence,including any required qualification of persons;

d)the external providers'interactions with the organization;

e)control and monitoring of the external providers'performanceto be applied by the organization;

f)verification or validation activities that the organization,or its customer,intends to perform at
the external providers'premises.

8.4.3.1 Information for external providers—Supplemental
Information for external providers shall consider:

a)that customer requirements are cascaded down through the supply chain;

b)in case of changes,the traceabilityof requirements (see 8.2);
c)approval of special processes by the organization or its customer,where required.
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The organization shall also communicate to external providers its requirements for:

d)identificationand applicable revisions of specifications,drawings,process requirements including
the ones for special processes,inspection instructions,appropriate details from the organization's
project quality plan and other relevant technical data;

e)deliverables associated to the EPPPS (e.g.EPPPS documented information)and the related schedule;

f)management of changes and nonconforming outputs;

g)delivery schedule of EPPPS;

h)information about the product criticality (e.g.safety critical);

i)right of access by the organization,its customers or other relevant parties (e.g.regulatory
authorities)to facilities involved in the order and to applicable documented information.

NOTE Further requirements communicated to external providers can be related to:

一 design reviews;

—test samples (e.g.production method,number,storage conditions)for investigation or design approval;

一 production:routinetesting,inspection and acceptance,including related instructions;
一 obsolescencemanagement;

—auditing;

一 supply chain logistics including packaging and labelling;

cascading requirements to its external providers.

8.4.4 Supply chain management

The organization shall:

a)request acknowledgement of its purchase orders from the external providers until receipt,and
retain documented information ofthis acknowledgement;

b)document requests ofchanges sent to the external providers (see 8.4.3.1).

The organization shall communicate updated delivery schedules and forecasts to its external providers
in order to give inputs for their resources planning.This shall include delays to the deliveries of
processes,products and services from the organization to the external providers.

Supply chain information (e.g.delivery dates,quantities),exchanged with customers,external providers
and the organization (e.g.design,production),shall be managed and be maintained up-to-date (e.g.by
a software tool).

The organization should agree on an early warning policy with its external providers regarding their
delayed provisions foreseen,otherwise the organization should regularly check the delivery schedule.
This early warning policy should also include obsolescence issues.
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8.5 Production and service provision

8.5.1Control ofproduction and service provision

ISO 9001:2015,Quality management systems —Requirements
8.5 Production and service provision
8.5.1 Control of production and service provision
The organization shall implement production and service provision under controlled conditions.
Controlled conditions shall include,as applicable:
a)the availability of documented information that defines:

1)the characteristics of the products to be produced,the services to be provided,or the activities
to be performed;

2)the results to be achieved;

b)the availability and use of suitable monitoring and measuring resources;

c)the implementation of monitoring and measurement activities at appropriate stages to verify that
criteria for control of processes or outputs,and acceptance criteria for products and services,
have been met;

d)the use of suitable infrastructure and environment for the operation of processes;

e)the appointment of competent persons,including any required qualification;

f)the validation,and periodic revalidation,of the ability to achieve planned results of the processes
forproduction and service provision,where the resulting output cannot be verified by subsequentl
monitoring or measurement;

g)the implementation of actions to prevent human error;

h)the implementation of release,delivery and post-delivery activities.

8.5.1.1 Control of production and service provision—Supplemental

8.5.1.1.1 General

NOTE Production inthe context ofthis clause can also apply at customer premises (e.g.during commissioning
or installation until handover).

The organization shall establish,implement and maintain a process for production and service
provision.

This process shall:

a)include requirements for:

1)activities to ensure controlled conditions (see 8.5.1.1.2);

2)verification of the process for production and service provision (see 8.5.1.1.3);

3)validation of the process for production and service provision (see 8.5.1.1.4);
4)production scheduling (see 8.5.1.2);

5)activities to control production equipment (see 8.5.1.4);

6)activities to ensure identification and traceability (see 8.5.2);
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7)management of property belonging to customers or external providers (see 8.5.3);

8)preservation (see 8.5.4);

b) referto:

1)configuration management (see 8.1.4.1);

2)change control (see 8.1.4.2);

3)special processes (see 8.5.1.3);

4)release ofproducts and services (see 8.6 );

5)control ofnonconformingoutputs (see 8.7);

6)FAIs (see 8.9).

8.5.1.1.2 Controlled conditions

Controlled conditions shall include:

a)approved data for production and service provision activities.These data shall contain:

1)drawings,bill of material,production process flow charts,inspection and test planning,
production documents (e.g.work instructions,production schedules,work order,process
cards);

2)a list of tools and numerical control machine programmes required and any specific
instructions associated with their use;

b)monitoring of production and service provision in all shifts (e.g.parts quantities,split orders,
nonconforming outputs);

c)evidence that all production and service provision,including inspections,have been authorized
and completed as planned;

d)actions to prevent recurrence of past problems;

e)risk assessment covering all the production and service provision activities with the applicable
method(s);

f)assessment of risk impact of deferred work to ensure control of work to be carried out without
affecting quality and safety;

g)reworkand repairof nonconforming outputs (see 8.7.3);

h)use of statistical process control,if applicable.

8.5.1.1.3 Verification of the process forproduction and service provision

Verification of the process for production and service provision shall include:

a)verification of production process inputs against design and development outputs regarding
completeness (see 8.3.5.1);

b)verification of production equipment ability to comply with design and development requirements
(e.g.regarding production equipment tolerances or precision classes);

c)risk assessment at an early stage of the process with applicable methods (e.g.production process
FMEA).
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8.5.1.1.4 Validation of the process for production and service provision

8.5.1.1.4.1 Validation of the process for production and service provision shall ensure that:

a)design and development requirements are fulfilled;

b)controlled conditions are achieved;

c)FAI is completed (see 8.9);
d)validation is completed prior to handover of the products and services to the customer;

e)re-validation is completed as partof changes implementation;

f)feedback to design and development is given in order to support continual improvement of
production and the related documented information.

8.5.1.1.4.2 Validation of the process for production and service provision should include:

a)measurement capability studies;

b)process capability studies;

c)analysis of tolerances to ease the production process.

8.5.1.2 Production scheduling

8.5.1.2.1 Regarding production scheduling,the organization shall:

a)schedule production (including production equipment)in short-,mid-(master production schedule)
and long-term (sales and operation plan)in order to meet the customer delivery requirements;

b)be supported by a software tool which:

1)covers the production phases;

2)captures updated production status information;

3)content is updated on each event/change of customer contract (variation order);

c)use customers'and external providers'forecasts and orders to plan and adjust regularly its
resources in accordance with its workload,taking into account risks (e.g.extra order at the last
minute,external providers'failure);

d)identify bottlenecks in production.

8.5.1.2.2 Regarding production scheduling,the organization should:

a) consider

1)results of risk analysis;

2)past experience;

3)efficiency measurements;

b)establish an improvement action plan accordingly.
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8.5.1.3 Special processes

The organization shall establish,implement and maintain a process for the management of special
processes

This process shall include:

a)the identification of special processes that the organization is planning to use;

b)for each special process,the definition of:

1)responsibilities and authorities;

2)applicable standards;

3)risk assessment with the applicable method(s)(e.g.process FMEA);
4)work instructions,as a minimum when there is no applicable standard,including:

—management;
—manpower;

—machine;
—methods;

—material;
—mother nature (environmental conditions);

5)personnel qualification;

6)quality assurance and control methods and related documented information;

7)qualification of the special process;

8)validation for each specific application;

9)re-validation after changes;

c)retention of documented information in relation to the above requirements.

NOTE Special processes as defined in ISO 9000:2015,3.4.1,Note 5 to entry,can be,for example,bonding and
sealing,casting,crimping,heat treatment,riveting,surface treatment,including painting and coating,torque
tightening,and welding.

8.5.1.4 Production equipment

8.5.1.4.1 Regarding production equipment,the organization shall:

a)develop its production equipment if applicable;

b)plan and implement preventive maintenance activities to ensure that production equipment is:

1)verified in accordance with defined methods and acceptance criteria;

2)validated prior to first use (see 8.9);
3)registered with individual identification;

4)protected against deterioration,including storage and preservation as appropriate,when the
equipment is not in use;
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5)inspected for its condition at planned intervals (e.g.regarding degradation,by visual
inspection);

6)re-verified at planned intervals,depending on risk and failure rate;

c)adjust the planned intervals and activities in accordance with occurrence of failures;

d)periodically review the production equipment with the future in mind (inputs for Z.1.1);
e)ensure the availability of spare parts and consumables with long lead time;

f)consider methods which prevent errorsin production (e.g.poka yoke);

g)retain documented information on the maintenance activities.

8.5.1.4.2 The organization should:

a)apply the design and development process (see 8.3 )for production equipment as appropriate;

b)implement predictive maintenance activities,ifapplicable.

8.5.2 Identification and traceability

ISO 9001:2015,Quality management systems—Requirements
8.5.2 Identification and traceability
The organization shall use suitable means to identifyoutputs when it is necessary to ensure the con-
formity of products and services.
The organization shall identify the status of outputs with respect to monitoring and measurement re-
quirements throughout production and service provision.
The organization shall control the unique identification of the outputs when traceabilityis arequirement,
and shall retain the documented information necessary toenable traceability.

8.5.2.1 Identification and traceability—Supplemental

Items shall be traceable from their origin up to at least the end of warranty where traceability is
required by contract or configuration management (see 8.1.4.1).

The organization shall define the method to identify items (e.g.by machine readable codes,stamping,
labelling).

NOTE1 The method to identify items can be agreed with the customer

NOTE 2 Statutory or regulatorynorms can requiretraceability.

If the status of a product or its identification is not known,the organization shall manage the product as
a nonconforming product.
The organization should use machine readable identification.

8.5.3 Property belonging to customers or external providers

ISO 9001:2015,Quality management systems —Requirements

8.5.3 Property belonging to customers or external providers

The organization shall exercise care with property belonging to customers or external providers while

it is under the organization's control or being used by the organization.

The organization shall identify,verify,protectand safeguard customers'or external providers'property
provided for use or incorporation into the products and services

OISO2023-All rights reserved 53

8.5.2.1
8.1.4.1


ISO 22163:2023(E)

When the property ofa customer or external provider is lost,damaged or otherwise found to be unsuitable

for use,the organization shall report this to the customer or external provider and retain documented

information on what has occurred.

NOTE A customer's or external provider's property can include materials,components,tools and
equipment,premises,intellectual property and personal data.

8.5.3.1Property belonging to customers or external providers—Supplemental

The organization shall manage traceability of property belonging to customers or external providers
up to delivery or return.

NOTE The traceability requirements can be defined by the parties.

In the event that property is lost,damaged or otherwise found to be unsuitable for use,the organization
should perform a cause analysis and take required actions.

8.5.4 Preservation

ISO 9001:2015,Quality management systems —Requirements

8.5.4 Preservation

The organization shall preserve the outputs during production and service provision,to the extent

necessary to ensure conformity to requirements.

NOTE Preservation can include identification,handling,contamination control,packaging,storage,
transmission or transportation,and protection.

8.5.4.1 Preservation—Supplemental

The organization shall havedocumented specifications for preservation in accordance with product
specifications and applicable regulations,addressing the following until handover:

a)marking and labelling regarding identification;

b)special handling for sensitive products;

c)cleaning regarding contamination control and storage;

d)shelf life control and stock rotation (e.g.first in,first out);

e)environmental condition (e.g.temperature,humidity).

Conditions regarding preservation having impact on product conformity shall be identified,analysed
and taken into account as inputs for these documented specifications.

These documented specifications shall be applied to physical items managed in the organization's
premises (e.g.material received from external providers,property belonging to customers,work in
progress and products manufactured by the organization).

NOTE These documented specifications can apply to warehouses,internal processing,delivery processes to
the final destination.

8.5.5 Post-delivery activities

ISO 9001:2015,Quality management systems—Requirements
8.5.5 Post-delivery activities
The organization shall meet requirements for post-delivery activities associated with the products and
services.
In determining the extentof post-delivery activitiesthat are required,the organization shall consider:
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a)statutory and regulatory requirements;

b)the potential undesired consequences associated with its products and services;

c)the nature,use and intended lifetimeof its products and services;

d)customer requirements;

e)customer feedback.

NOTE Post-delivery activities can include actions under warranty provisions,contractual obligations such

as maintenance services,and supplementary services such as recycling or final disposal.

8.5.5.1Post-delivery activities—Supplemental
NOTE1 Post-delivery activities are performedafter handover to the customer,until contract obligations end
(e.g.on-site technical training,solvingquality problems).

The organization shall establish,implement and maintain a process for post-delivery activities.

This process shall include:

a)requirements defined in ISO 9001:2015,8.5.5;

b)the control and updating of technical documented information (e.g.operational instructions,
maintenance manuals,spare parts list);

c)problem solving methodology (e.g.8D,FRACAS)(see 8.8 and 10.2.3);

d)the approval,control and use of repair instructions;

e)the provision of spare parts and/or the management of consignment stock,where agreed upon
between the customer and the organization;

f)knowledge of customer complaints as inputs for improving the organization's RQMS (e.g.for design
and development improvements,production,maintenance activities).

NOTE2During first delivery activities,adequate data can be collected to support RAM data collection [e.g.
failure symptoms,mileage,operating hours;see 8.8.2 c)]and for LCCdata collection [see 8.8.4 c]].

8.5.6 Control of changes

ISO 9001:2015,Quality managementsystems —Requirements

8.5.6 Control ofchanges

The organization shall review and control changes for production or service provision,to the extent
necessary to ensure continuing conformity with requirements.

The organization shall retain documented information describing the results of the review of changes,
the person(s)authorizing the change,and any necessary actions arising from the review

8.6 Release of products and services

ISO 9001:2015,Quality management systems—Requirements
8.6Releaseof products and services
The organization shall implement planned arrangements,at appropriate stages,to verify that the product
and service requirements have been met.
The release of products and services to thecustomer shall not proceed until the planned arrangements
have been satisfactorily completed,unless otherwise approved by a relevant authority and,as applica-
ble,by the customer.
The organization shall retain documented information on the release of products and services.The
documented information shall include:
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a)evidence of conformity with the acceptance criteria;
b)traceability to the person(s)authorizing the release.

8.6.1 Release of products and services —Supplemental

The organization shall define:

a)the sequence of inspection and testing activities along the production flow in an inspection and
test plan,including the determination of the extent,frequency,sample size and methods of control
[see 4.4.3 f]];frequency shall be adopted in accordance with the risk level in order to prevent
nonconforming outputs;

b)requirements for product and service acceptance in inspection and test instructions;
c)authorities for release.

These instructions and plans shall be part of the production inputs (see 8.5.1).

In case planned arrangements are not satisfactorily completed,the organization shall request a
concession to the customer (see 8.7.3)prior to the release ofproducts and services.
Inspection and test instructions shall include:

d)the criteria for acceptance;

e)documented information for inspection and test results;

f)the type of monitoring and measuring resources required and any specific instructions associated
with their use.

Inspection and test records shall include actual results data in accordance with the inspection and test
instructions.

The organization should establish,implement and maintain a process to release products and services.

8.7 Control of nonconforming outputs

ISO 9001:2015,Quality management systems—Requirements
8.7 Control of nonconforming outputs
8.7.1 The organization shall ensure that outputs that do not conform to their requirements are iden-
tified and controlled to prevent their unintended use or delivery.
The organization shalltake appropriate action based on the nature ofthe nonconformity andits effect on
the conformity ofproducts and services.This shall also apply to nonconforming products and servicesl
detected after delivery of products,during or after the provision of services.
The organization shall deal with nonconforming outputs in one or more of the following ways:
a)correction;
b)segregation,containment,return or suspension of provision of products and services;
c)informing the customer;
d)obtainingauthorization for acceptance under concession.
Conformity to the requirements shall be verified when nonconforming outputs are corrected.
8.7.2 The organization shall retain documented information that:
a)describes the nonconformity;
b)describes the actions taken;
c)describes any concessions obtained;

the
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8.7.3 Control of nonconforming outputs—Supplemental

The organization shall establish,implement and maintain a process for the control of nonconforming
outputs.

NOTE1All processes can cause nonconformingoutputs (e.g.design and development outputs).

NOTE2 The process for the control ofnonconforming outputs can be combinedwith theprocess formanaging
nonconformity and corrective action defined in 10.2.3 or the change control process in 8.1.4.2.

The process shall include:

a)requirements defined in 8.7.1,8.7.2 and 10.2;

b)a register of nonconforming outputs.

For nonconforming outputs resulting from 8.5,the process shall include:
c)identification of criteria and authorities for:

1)rework,repair and scrap;

2)internal and customer concessions;

d)a register of concessions from the organization and external providers,recording expiration date
and authorized quantities;

e)regular monitoring of the concessions (e.g.validity)and of the correction of nonconforming
outputs.

Regarding control of nonconforming outputs,the organization shall ensure:

f)when the authorization of the concessions expires,then theproduct cannot be used anymore;

g)in case of concessions requiring customer approval:

1)customer approvals shall be obtained prior to delivery;

2)concessions from external providers shall be internally approved before submission to the
customer;

3)identification ofproduct under concession is agreed with the customer;

4)recording of concessions on the product declaration of conformity.

8.8 Reliability,availability,maintainability,safety and life cyclecosting

8.8.1 General

The organization shall address the following processes:

a)RAM (see 8.8.2);

b)safety (see 8.8.3 ).

The organization should address the LCC process (see 8.8.4).

The organization shall retain related documented information in relation with these processes.
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8.8.2 Reliability,availability and maintainability

The organization shall establish,implement and maintain a RAM management process for products
and services.Therefore,the organization shall identify regulations,standards (e.g.IEC 62278 or an
equivalent)or guidelines,which are applicable for RAM process.

This process shall include:

a)calculation ofRAM data during tender or design stages,tobe considered through the entire product
life cycle;

b)implementation ofRAM requirements into the design and development along the supply chain;

c)data collection (e.g.field data or repair data)during post-delivery activities,maintenance,
replacement or repair contracts;

d)analysis and comparison with field data from previous similar products (e.g.8D,FRACAS);

e)feedback on RAM data to relevant operational teams to improve design;

f)feedback on RAM data to relevant external providers regarding their supplies;

g)monitoring RAM objectives;in case objectivesare not met,the organization shall analyse field data,
perform corrective actions as required in 10.2 and follow up field data until objectives are met.

Cause analysis should be executed based on failure category,component allocation and impact (remedy
and severity).

In case the organization does not execute maintenance,replacement or repair contracts,it should
request field data from customers also afterwarranty.

8.8.3 Safety

In case the organization delivers safety-related mechanical and/orelectrical/electronic/programmable
products and services,it shall establish,implement and maintain a safety management process for
products and services.Therefore,the organizationshall identify regulations,standards(e.g.IEC 62278,
IEC 62425,IEC62279 or an equivalent)or guidelines,which are applicable for safety activities.

NOTE1 This process can apply to self-designedmeasuring resources used to verify safety related products
and services.

NOTE2 Safetyactivities are meant to cover SILs as well as safety-related electronic systems which can also be
door systems,brakingsystems and power supply systems.

8.8.4 Life cycle costing

The organization should establish,implement and maintain a life cycle costing management process
for products and services by taking into account the need of the market as well as their interest (as
operator,system integrator,equipment manufacturer).

This process should include:

a)calculation of LCC data;

b)implementation of actions into the design and development,production and maintenance along the
supply chain;

c)data collection (e.g.field data,repair data)during post-delivery activities,maintenance,
replacement or repair contracts;

d)analysis and comparison with field data and LCC from previoussimilarproducts (e.g.8D,FRACAS);

e)monitoring LCCobjectives.
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8.9 First article inspection

8.9.1 The organization shall establish,implement and maintain a FAI management process.

This process shall include:

a)planning in accordance with defined criteria in order to identify products subjected to the FAI;

b)preparation of the FAI;

c)inspection and verification activities,including review of production processes with focus on
critical and special processes;

d)criteria:

1)for release of the serial production;

2)for conditional release;

3)for rejection.

e)follow-up of corrective actions.

The organization shall retain related documented information.

8.9.2 In addition,this process should define:

a)pre-conditions to be evaluated before performing the FAl;

b)participants ofthe FAI depending on the item.

8.9.3 The FAI process shall be applied:

a)to internal products and EPPPS (see 8.4 )in order to release serial production and to validate
production equipment (see 8.5.1.4)and production processes (see 8.5.1.1.4);

b)on a representative item from the first series production run of a new productor significantchange
of an existing product,following:

1)the verification of the production process;or

2)a change that invalidates a previous FAI result.

NOTE Significant changes of existing products can include:

—major design changes (such as relating to performance,reliability,availability,maintainability,safety or
other important features);

major production process changes (such as process methods,test methods,production or measuring
equipment,or other changes);

—transfer from one factory to another;

—restartofproduction ifprocess conditions have changed;

一 other changes that can affect the conformity of the product.

8.10 Obsolescence management

The organization shall establish,implement and maintain an obsolescence management process to
ensure the availability of the supplied products and spare parts,as contractually required or defined
by the organization,as a minimum until the end of the warranty.
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This process shall include:

a)undertaking obsolescence risk assessment of the products to be supplied;

b)the definition and regular review of an obsolescence management plan for the supplied products to
proactively prevent or mitigate obsolescence risks;

c)communication with customers.

In addition,this process should define the monitoring of the product portfolio to prevent future
obsolescence problems.

NOTE1 Obsolescence issues can be technical,functional or concernknowledge.

NOTE2 IEC62402 provides requirements and guidance for obsolescence management.

NOTE 3 Obsolescence can be managed,for example,by:

一 means ofa second source strategy;

—storage approach;

—modulardesign with standardized interfaces;

一 upgrade to more modern technology.

9 Performance evaluation

9.1 Monitoring,measurement,analysis

9.1.1 General

and evaluation

ISO9001:2015,Qualitymanagement systems—Requirements
9 Performance evaluation
9.1 Monitoring,measurement,analysis and evaluation
9.1.1 General
Theorganization shall determine:
a)what needs to be monitored and measured;
b)the methods formonitoring,measurement,analysis andevaluation needed to ensure valid results;|
c)when the monitoring and measuring shall be performed;
d)when the results from monitoringand measurement shall be analysed and evaluated.
The organization shall evaluate the performance and the effectiveness ofthe quality management system.
The organization shall retain appropriate documented information as evidence of the results.

9.1.1.1 Monitoring and measurement —Supplemental

9.1.1.1.1 The organization shall identify,establish,implement and maintain documented PIs to
monitor and improve the performance of its processes [see 4.4.1 c]],products,services and projects.
For further explanation,see Annex C.

The organization shall collect data relating to reports of internal and external failures,in accordance
with defined criteria.

NOTE SomePIs can be deemed asKPIs [see 5.3.1a]].
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The definition of each PI shall specify:

a)the related process,processes or activities it belongs to;

b)how the PI is calculated (e.g.formula);

c)the related target achievable in a defined period;

d)who provides the PI measurements;

e)when the PI is reported and to whom (including cascading downthe PI to relevant levels within the
organization);

f)who is in charge of defining related actions;

g)data sources.

PIs shall measure:
h)customer satisfaction (see 9.1.2);

i)customer on time delivery;

j〕 nonconformities raised by the customer (see 8.7 );

k)internal nonconformities (see 8.7 );

I)external providers'nonconformities (see 8.7);

m)external providers on time delivery;
n)quality deficiency costs;

o)project costs (see 8.1.3.5).

9.1.1.1.2 PIs should measure:

a)response time on nonconformities and complaints raised by customer;

b)production capacity including forecast (including for production and infrastructure installation);

c)resolution time of problems,e.g.open issues,nonconformities,corrective actions;

d)downtime of production equipment.

9.1.2 Customer satisfaction

IsO 9001:2015,Quality management systems-Requirements
9.1.2 Customer satisfaction
The organization shall monitor customers'perceptions of the degree to which theirneeds and expecta-
tions have been fulfilled.The organization shall determine the methods for obtaining,monitoring and
reviewing this information.
NOTE Examples ofmonitoring customer perceptions can include customer surveys,customer feedback
on delivered products and services,meetings with customers,market-share analysis,compliments,warranty
claims and dealer reports

9.1.2.1 Customer satisfaction —Supplemental

The organization shall manage customer complaints by:

a)recording them and their responses in such a way that common solutions and lessons learned can
be readily shared (e.g.in a software tool);
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b)communication with the customer in terms of acknowledgement and related corrective actions in
accordance with 10.2.

The organization should establish,implement and maintain a customer satisfaction management
process.

NOTE For customer complaints handling,see ISO 10002 and for monitoring customer satisfaction,see
ISO 10004.

9.1.3 Analysis and evaluation

ISO9001:2015,Qualitymanagement systems—Requirements
9.1.3 Analysis and evaluation
The organization shall analyse and evaluate appropriate data and information arising from monitoring
and measurement.
The results of analysis shall be used to evaluate:
a)conformity of products and services;
b)the degree of customer satisfaction;
c)the performance and effectiveness of the quality management system;
d)if planning has been implemented effectively;
e)the effectiveness of actions taken to address risks and opportunities;
f)the performance of external providers;
g)the need for improvements to the quality management system.
NOTE Methods to analyse data can include statistical techniques.

9.1.3.1 Analysis and evaluation—Supplemental

The organization shall analyse and evaluate all data defined for monitoring and measurement (see
9.1.1).

When targets related to KPIs defined as necessary by the organization are not achieved,corrective
actions shall be managed in accordance with 10.2 .

When targets related to PIs defined as necessary by the organization are not achieved,corrective
actions should be managed according to 10.2 .

When targets have been exceeded,the organization should analyse what made it possible in order to
maintain the performance.

The output from analysis and evaluation shall show a trend over a defined period of time,when relevant
(e.g.project lifetime,process review).

NOTE 1 Fordescriptionsof statistical techniques that can be used for trend analysis,see ISO 10017.

Results of analysis of data shall be made available for defined interested parties in accordancewith Z.4
especially for those being directly affected by the failure or need to take corrective actions.

NOTE2 Interested parties in this case can be internal or external providers or customers,end users,top
management or authorities.
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9.2 Internal audit

IsO 9001:2015,Quality management systems-Requirements
9.2 Internal audit
9.2.1 The organization shall conduct internal audits at planned intervals toprovide information on
whether the quality management system:
a)conforms to:

1 the organization's own requirements for its quality management system;

2)the requirements of this International Standard;

b)is effectively implemented and maintained.
9.2.2 The organization shall:
a)plan,establish,implement and maintain an audit programme(s)including the frequency,methods,

responsibilities,planning requirements and reporting,which shall take into consideration the
importance of the processes concerned,changes affecting the organization,and the results ofl
previous audits;

b)define the audit criteria and scope for each audit;
c)select auditors and conduct audits to ensure objectivity and the impartiality of the audit process;
d)ensure that the results of the audits are reported to relevant management;
e)take appropriate correction and corrective actions without undue delay;
f)retain documented information as evidence of the implementation of the audit programme and

the audit results.
NOTE See ISO19011 for guidance.

9.2.3 Internal audit—Supplemental

9.2.3.1 General

The organization shall establish,implement and maintain an internal audit management process to
verify the conformity of processes with internal and external requirements.

This process shall include:

a)requirements defined in 9.2.1 and 9.2.2;

b)management of the audit programme (see 9.2.3.2);

c)management of the internal auditors (see9.2.3.3).

Internal audits shall provide opportunities for return of experience (see 7.1.6).

9.2.3.2 Audit programme

In addition to 9.2.2,requirements for the annual audit programme shall consider the following:

a)processes identified on the process hierarchical structure of the RQMS [see 4.4.3 a]];
b)critical projects,products and services;

c)the frequency of audits takes into consideration the status and importance of the audit scope
but shall be as a minimum of once every three years for processes and the requirements of this
document;

d)auditors do not audit their own work;
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e)the auditprogramme covers all production shifts,as applicable.

The threeyears audit programme shall be reviewed on an annual basis.

Requirements for the audit programme should consider multidisciplinary audits to ensure that the
number of internal audits is optimized and redundancies are avoided.

NOTE1 Multidisciplinary audits can be audits involving different functions (e.g.procurement,project
management,production and finance)or a process and a projectat the same time.

NOTE2 The organization can plan combined audits (e.g.quality and environment)in order to improve
efficiency provided that the coverage ofthe scope is properly balancedbetween themanagement systems.

9.2.3.3 Auditors management

9.2.3.3.1 The organization shall ensure that the audit team auditing the requirements of this
document has:

a)knowledge and skills,maintained and improved (e.g.as a minimum,through regular internal
refresh trainings),about:

1)audit principles (e.g.personal behaviour),process and methods;

2)the audit scope(e.g.products and services,organizational function);

3)relevant clauses ofthis document in accordance with the audit scope;

4)the audit criteria (e.g.internal procedures,this document);

b)audit experience (e.g.audit witness,regular conduct of audits or audit team leading,defined
minimum number ofperformed audits].

The organization shall retain related documented information.

9.2.3.3.2 Regarding auditors'management,the organization should:

a)appoint auditors from relevant functions (e.g.purchasing,engineering,project management);

b)evaluate the performance of internal auditors by the auditees based on criteria and used as inputs
for the management of auditors'competencies;

c)establish and maintain a list of internal auditors containing theirqualification and competencies in
terms of audit scope (e.g.functional area,products,standards).

9.3 Management review

9.3.1 General

ISO 9001:2015,Quality management systems—Requirements
9.3 Management review
9.3.1 General
Top management shall review the organization's quality management system,at planned intervals,to
|ensure its continuing suitability,adequacy,effectiveness and alignment with the strategic direction of
the organization.

9.3.1.1 General—Supplemental

The organization shall ensure that management reviews are carried out on a yearly basis aligned with
the business calendar of the organization.
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The organization shall retain documented information related to management reviews,including
inputs and outputs.

In the event of a major qualityincident with potential impact onthe RQMS or significant changes to the
RQMS,the organization shall conduct an additional management review.

9.3.2 Management review inputs

ISO 9001:2015,Quality management systems —Requirements

9.3.2 Management review inputs

The management review shall be planned and carried out taking into consideration:

a)the status of actions from previous management reviews;

b)changes in external and internal issues that are relevant to the quality management system

c)information on the performance and effectiveness of the quality management system,including
trends in

1)customer satisfaction and feedback from relevant interested parties;

2)the extent to which quality objectives have been met;

3)process performance and conformity of products and services;

4)nonconformities and corrective actions;

5)monitoringand measurement results;

6)audit results;

7)the performance of external providers;

d)the adequacy of resources;

e)the effectiveness of actions taken to address risks and opportunities (see 6.1);

f)opportunities for improvement.

9.3.2.1 Management review inputs —Supplemental

Management reviews shall take into consideration:

a)key issues from project reviews;

b)selected results of process reviews;

NOTE Process reviews can be used to provide analysis ofPIs.

c)reviews of the results from the analysis of all KPIs defined in 5.3.1 a)and the other PIs defined in
9.1.1.1 as a minimum;

d)analysis of actual and potential internal and external failures and their impact on safety;

e)outputs of business planning.

Management reviews should take into consideration organizational knowledge.
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9.3.3 Management review outputs

ISO 9001:2015,Quality management systems—Requirements
9.3.3 Management review outputs
The outputs of the management review shall include decisions and actions related to:
a)opportunities for improvement;
b)any need for changes to the quality management system;
c)resource needs.
The organization shall retain documented information as evidence of the results ofmanagementreviews.

9.3.3.1 Management review outputs—Supplemental

The outputs of the management review shall include decisions and actions related to:

a)objectives achievement,including quality and safety objectives as a minimum;

b)customer satisfaction.

Corrective actions shall be managed in accordance with 10.2 when objectives are not achieved.

9.4 Process reviews

Regarding process reviews,the organization shall review the processes listed in Table A.1 on a yearly
basis aligned with the management review.

Moreover,the organization should review the recommendedprocesses listed in Table A.2and additional
processes defined as necessary by the organization upon a risk based defined time frame.

The outputs of the process reviews shall include:

a)process conformity with requirements of 4.4.1 a),b),c)and f)is addressed during process reviews;

b)actions from previous process reviews are monitored;

c)nonconformingoutputs of the process are monitored;

d)resources are available and effective to perform the process;

e)measurement of PIs related to the process (see 9.1.1.1)are analysed,including review of PI target
achievement;

NOTE Requirements for analysis and evaluation in 9.1.3 can apply to PIs for process reviews.

f)the process Pls relevance is reviewed and actions are adjusted as necessary;

g)corrective actions resulting from audits are managed.

Whenever a process review is performed,the organization shall ensure that:

h)process owners perform process reviews involving management representatives of the process
internal interested parties;

i)take into account the inputs and requirements of relevant internal and external interested parties
referred to in 4.2;

j)decisions and actions are taken when required;

k)outputs of process reviews are reported to the top management;

l)inputs and outputs of process reviews are documented and retained.
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In addition,process owners should ensure that process reviews address the identification of any
necessary acquisition of knowledge and changes with regard to competencies for the process.

10 Improvement

10.1General
ISO 9001:2015,Quality management systems—Requirements

10 Improvement

10.1 General

The organization shall determine and select opportunities for improvement and implement any neces-
sary actions to meet customer requirements and enhance customer satisfaction

These shall include:

a)improving products and services to meet requirements as well as to address future needs and

expectations;

b)correcting,preventing or reducing undesired effects;

c)improving the performance and effectiveness of the quality management system.

NOTE Examples of improvement can include correction,corrective action,continual improvement,
breakthrough change,innovation and re-organization.

10.2Nonconformity and corrective action

ISO 9001:2015,Quality management systems—Requirements

10.2 Nonconformity and corrective action

10.2.1 When a nonconformityoccurs,including anyarising from complaints,the organization shall:

a)react to the nonconformity and,as applicable:

1)take action to control and correct it;

2)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 and analysing the nonconformity;

2)determining the causes of the nonconformity;

3)determining if similar nonconformities exist,or could potentially occur;

c)implement any action needed;

d)review the effectiveness of any corrective action taken;

e)update risks and opportunities determined during planning,if necessary;

f)make changes to the quality management system,if necessary.

Corrective actions shall be appropriate to the effects of the nonconformities encountered.

10.2.2 The organization shall retain documented information as evidence of:

a)the nature of the nonconformities and any subsequent actions taken;

b)the results of any corrective action.
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10.2.3 Nonconformity and corrective action—Supplemental

The organization shall establish,implement and maintain a process for managing nonconformities and
corrective actions.

This process shall include:

a)requirements defined in 10.2.1 and 10.2.2;

b)definition of criteria to evaluate the need for corrective actions;

c)application ofproblem-solving methods (e.g.4D,8D);

d)monitoring of corrective actions;
e)criteria for escalation towards relevant management (e.g.decision matrix).
NOTE These requirements can apply to nonconformity of products,services,processes and project

execution.

10.3 Continual improvement

ISO 9001:2015,Quality management systems—Requirements

10.3 Continual improvement

The organization shall continually improve the suitability,adequacy and effectiveness of the quality
management system.

The organization shall consider the results ofanalysis and evaluation,and the outputs from management
review,to determine if there are needs or opportunities that shall be addressed as part of continual
improvement.
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AnnexA
(informative)

List of processes

A.1 Mandatory processes

TableA.1 lists themandatory processes of this document.

Table A.1—Mandatory processes

Clause Requirement

6.1.3.1
The organization shall establish,implement and maintain a risk and opportunity
management process.

7.1.1.1
The organization shall establish,implement and maintain a process for resource planning,
approval and control.

7.1.5.3

The organization shall establish,implement and maintain a process for calibration or
verification,or both,of monitoring and measuring resources as well as of tools used in spe-
cial processes.

7.2.1.1
The organization shall establish,implementand maintain a competence management
process.

7.5.3.3
The organization shall establish,implement and maintain a process for the control of
documented information.

8.1.1.2
The organization shall establish,implement and maintain a process for the planning of the
transfer of processes that can affect the organization's products and services quality.

8.1.2 The organization shall establish,implement and maintain a tender management process.

8.1,3.1.1 The organization shall establish,implement and maintain a project management process.

8.1.4.1.1
The organization shall establish,implement and maintain a configuration management
process appropriate to the product.

8.1.4.2 The organization shall establish,implement and maintain a change control process.

8.2.5
The organization shall establish,implement and maintain a requirement management
process for products and services.

8.3.1 a
The organization shall establish,implement and maintain a design and development process
that is appropriate to ensure the subsequent provision of products and services.a

8.4.1.1.1

The organization shall establish,implement and maintain a process for externally provided
processes,products and services(EPPPS)described in ISO 9001:2015,8.4.1 to ensure
conformity to requirements.

8.5.1.1.1
The organization shall establish,implement and maintain a process for production and
service provision.

8.5.1.3
The organization shall establish,implement and maintain a process for the management of
special processes.

8.5.5.1
The organization shall establish,implement and maintain a process for post-delivery
activities.

8.7.3
The organization shall establish,implement and maintain a process for the control of
nonconforming outputs.

8.8.2
The organization shall establish,implement and maintain a RAM management process for
products and services.

This process is a mandatory process of IS09001.
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Table A.1 (continued)

Clause Requirement

8.8.3

In case the organization delivers safety-related mechanical and/or electrical/electronic
programmable electronic products and services,it shall establish,implement and maintain a
safety management process for products and services.

8.9.1 The organization shall establish,implement and maintain a FAI management process.

8.10

The organization shall establish,implement and maintain an obsolescence management
process to ensure theavailability of the supplied products and spare parts,as contractual-
lyrequired or defined by the organization,as a minimum until end of warranty

9.2.3.1
The organization shall establish,implement and maintain an internal audit management

process to verify the conformity of processes with internal and external requirements.

10.2.3
The organization shall establish,implement and maintain a process for managing
nonconformities and corrective actions.

This process is a mandatory process of ISO 9001.

A.2 Recommended processes

Table A.2 lists the recommended processes of this document.

Table A.2—Recommended processes

Clause Recommendation

7.1.6.1.2
The organization should establish,implement and maintain an organizational knowledge
management process for adequacy to achieve conformity ofproducts and services.

7,4.1
The organization should establish,implement and maintain a communication management
process for internal and external communication relevant to the RQMS.

8.1.1.1
The organization should establish,implement and maintain an innovation management
process for new products,services and technologies.

8.6.1
The organization should establish,implement and maintain a process to release products

and services.

8.8.4

The organization should establish,implement and maintain a life cycle costing management
process for products and services by taking into account the need of the market as well as their
interest(as operator,system integrator,equipment manufacturer).

9.1.2.1
The organization should establish,implement and maintain a customer satisfaction
managementprocess.
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AnnexB
(informative)

Subordinate concept of requirements for products and services

FigureB.1—Subordinate concept of requirements forproducts and services
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AnnexC
(informative)

Performance indicators

C.1 General

This annex clarifies the expectations related to:

一4.4.1 c)(PIs);

— 5.3.1 a)(KPIs);

—the requirements of 9.1.1.1.1(PIs).

NOTE The following is valid for both Pls andKPIs.

PIs enable a measurement of performances.PIs are quite often used as inputs for process and
management reviews to enable continuous improvement of processes.

For clarity,the requirement 4.4.1 c)states that the definition of PIs is required at least for each process
implemented by an organization.

The selection of appropriate PIs and monitoring methods is critical for the effective measurement and
analysis of an organization.For guidance,see ISO 9004:2018,10.1 to 10.4.

C.2 Process for defining performance indicators

To define PIs,the following steps can be applied:

a)identify internal and external process interested parties (e.g.process customers,process suppliers,
process owner,process executer),see Figure 1;

b)identify requirements of interested parties for internal and external processes;

c)define Pls:

1)ensure conformity with requirements ofinterested parties;
2)synchronize the PI definition with the process interested parties;

3)apply “SMART principle”(see the explanation in Clause C.3);

4)define target values for PIs:synchronize the PI target values with the process interested
parties;

d)measure PIs and evaluate PIs results;

e)if needed,implement measures to improve processes.

C.3 SMART principles for defining performance indicators

—Specific:A clear definition about what exactly the indicator measures,linked to the process
and its objectives.A PI can be standardized across all locations/businesses to enable common
understanding.
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—Measurable:Quantitative or qualitative,or other criterion,by which the performance,efficiency,
achievement etc.of processes can be assessed,often by comparison with an agreed standard or
target.For example,the PI is quantifiable to state the actual value versus the target value and can
be calculated manually or automatically.Ifit is done automatically,errors or interpretations can be
avoided.

Achievable:It is important for the acceptance of the PI that the target value is challenging but
achievable and aligned with the process interested parties [see Clause C.2, c]].The desired level
of performance should be realistic,even ifchallenging,taking into account historical data that the
organization has already gathered.

Relevant:The PI provides additional insight into the performance of the organization or processes
ensuring consistency with the organizations RQMS.A PI is only relevant if the organization can
influence it and it can be readily connected to at least one of the three core drivers:quality,time and
costs.

—Time framed:It is important to express the values of the PI in a specified time frame which allows
the PI evolution (trend)to be visible and to take actions if needed.

C.4 Definition of performance indicators

Table C.1 gives guidance on whatneeds to be considered when defining a PI.

Table C.1—PI definition

Item Explanation

PI title Proper designation of the PI

Purpose/improvement goal To measure the performance of a process

Process the PI belongs to Related process to be monitored,measured,analysed,evaluated and
improved

Process owner/PI owner Function/position/role accountable for the definition,implementation and PI
results

PI definition and calculation Describes how the Pl is calculated (e.g.formula)and results measured
considering unit of measurement and applicable scope

Data source Available data for PI calculation

Desired target values and
defined period

Set values for the target and periodof time used for the analysis

Responsible for report and
reporting frequency

Function/position/role responsible for data consolidation and reporting and
frequency of PI publication

Reporting a)Reporting path (including departments section)

b)Reporting level (when the Pl is reported and to whom)

Responsible for defining related
actions

Function/position/role responsible for defining related actionsin case the
desired target value is not met

C.5 Overview of PIs required or recommended in this document

—Pls listed in 9.1.1.1;

—PIs for implemented processes:

—processes according to Annex A;

—further processes defined asnecessary bythe organization.

NOTE 1 PIs for processes canbe covered by the PIs listed in 9.1.1.1.
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NOTE 2 Pls canmeasure one or several processes

C.6 Examples

Table C.2 lists examples of PIs.

Table C.2—Examples ofPIs

Performance indicator Example

Customer satisfaction EXAMPLE Average score in a customer satisfaction survey

average of score on questions in a customer satisfaction survey
related to key functions of an organization (e.g.design,delivery,
warranty)

Customer on time delivery EXAMPLE OTD-percentage

number of on time customer deliverables divided by total amount of
contractualcustomer deliverables a

Nonconformities raised by the customer EXAMPLE Customer nonconformities

claimed parts divided by delivered parts

Internal nonconformities EXAMPLE RFT

number of parts meeting the requirements at final inspection
divided by number of parts subject to final inspection

External providers'nonconformities EXAMPLE External providers'nonconformities

number of nonconforming parts in relation tototal number of
purchased parts (per period)

External providers'on time delivery EXAMPLE External providers'on-time delivery

number of parts received on time from external providers
divided by number of parts delivered bythe external providers

Quality deficiency costs EXAMPLE Rate of total cost of non-quality

sum of all costs related to scrap,rework and repair,modifications,
penalties,extra warranty costs etc.in relation to sales revenue

Project costs EXAMPLE Deviation on final result

actual gross margin minus initially planned gross margin

mer deliverables can include physical products,software releases,documented information,designs and
drawings
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