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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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— the performance indicators have been revised;

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

— Annex B on “Subordinate concept of requirements for products and services” has been added;
— Annex C on “Performance indicators” has been added.

Any feedback 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.
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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 understopd hereinafter as “railway quality management system”, not limited to quality,so that it
encompasses all railway quality processes of the organization. Therefore, in the supplemental rajlway
sector speciffic requirements, the term “railway quality management system” is used qutside the Hoxed
text.
Whenever the ISO 9001:2015 text refers to “this International Standard”, this applies to this documnent,
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 productg and
services”, ngt to be confused with “occupational safety”.
Whenever this document requires a process, this process can'be either

— defined|within a single process,

— combing¢d with another process or other processes, or

— splitin $everal processes

according tq the railway quality managemment system defined by the organization.

IS0 9001:2015, Quality management systems — Requirements

0.1 Generpl

The adopti¢n 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 benefitste-an organization of implementing a quality management system based on|this
Internationfl Standatd are:

a) the ability, to~consistently provide products and services that meet customer and applidable

statutoryand regulatory requirements;

b) facilitating opportunities to enhance customer satisfaction;

¢) addressing risks and opportunities associated with its context and objectives;

d) the ability to demonstrate conformity to specified quality management system requirements.

This Intern
It is not the

— alignm
— theuse

viii

ational Standard can be used by internal and external parties.
intent of this International Standard to imply the need for:

— uniformity in the structure of different quality management systems;

ent of documentation to the clause structure of this International Standard;
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.
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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 enables an organization to determine the factors that could cause its processes and
its quality management system 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 need

for Greamirrtiomstrrerensine L R
orgg
and
In th

es a challenge
g sl O : v ebjective, the
nization might find it necessary to adopt various forms of improvement in addition t9 correction
continual improvement, such as breakthrough change, innovation and re-organization.

s and expectations pos

is International Standard, the following verbal forms are used:

‘shall” indicates a requirement;

‘should” indicates a recommendation;

‘may” indicates a permission;

‘can” indicates a possibility or a capability.

Info

'mation marked as “NOTE” is for guidance in understanding orclarifying the associated r

bquirement.

0.2

Quality management principles

ISO
0.2

The

This
desd
orgd
to in

0001:2015, Quality management systems — Reguirements
Quality management principles
International Standard is based on the quality management principles described in IS

hprove the organization's performande when applying the principle.
quality management principles are:

customer focus;

leadership;

riptions include a statement of each principle, a rationale of why the principle is impor
nization, some examples of benefits associated with the principle and examples of typ

D 9000. The
tant for the
ical actions

engagement of people;

process approach;

improvement;
evidence-based-decision making;

relationship management.

0.3 [Process approach

0.3.1 General

IS0 9001:2015, Quality management systems — Requirements

0.3 Process approach

0.3.1 General

This International Standard promotes the adoption of a process approach when developing, implement-
ing and improving the effectiveness of a quality management system, to enhance customer satisfaction

by meeting customer requirements. Specific requirements considered essential to the adoption of a
process approach are included in 4.4.

© 1S0 2023 - 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 performance of the organization can be enhanced.

The process approach involves the systematic definition and management of processes, and their
interactions, so as to achieve the intended results in accordance with the quality policy and strategic
direction of the organization. Management of the processes and the system as a whole can be achieved
using the PDCA cycle (see 0.3.2) with an overall focus on risk-based thinking (see 0.3.3) aimed at taking
advantage of opportunities and preventing undesirable results.

The application of the process approach in a quality management system enables:

a) undersfanding and consistency in meeting requirements;

b) the consideration of processes in terms of added value;

c) the achlievement of effective process performance;

d) improviement of processes based on evaluation of data and information.

Figure 1 gives a schematic representation of any process and shows the interaction'of'its elements| The
monitoring|and measuring check points, which are necessary for control, are specific to each prgcess
and will vary depending on the related risks.

I |
| Starting point | | End point |
O —|
1 T
| |
I
Sourc¢s of Inputs m Receivers of Outputs
. - | | ™ -
IPREDECESSOR | I MATTER, | | MATTER, | | SUBSEQUENT }
|PROCESSES | ENERGY I | ENERGY I | PROCESSES |
|e.g. at providers | | INFORMATION, | : INFORMATION, | Ie.g. at customers I
| (interrfal or external) I le.g. in the | | e.g. in the | | (internal or external),|
|at custpmers, | | form of materials,i | form of product, : : at other relevant :
|at othefr relevant | | resources, | | service, | | interested parties |
Iinterested parties I | requirements I : decision I | |
L J Lo J S J L |

Possible controls and
check points to monitor
and measure performance

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

0.3.2 Plani{Do-Check-Act cycle

IS0 9001:2015, Quality management systems — Requirements
0.3.2 Plan-Do-Check-Actcycle

The PDCA cycle can be applied to all processes and to the quality management system as a whole. Fig-
ure 2 illustrates how Clauses 4 to 10 can be grouped in relation to the PDCA cycle.

X © IS0 2023 - All rights reserved
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e Quality Management System (4) .
7 N\
Organization \
and its context Support
(4) I )
s 0 tion

~ pera
.y ®)

~\A Plan Customer

satisfaction

Performance
evaluation

)

Leadership
(5)

ults of
QMS

Planning
Customer (6) -
requirements

— Products gnd
Act
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Needs and
expectations of
relevant \
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Improvement

arties (4 /
p (4) S e
AN
NOTE Numbers in brackets refer to the clausesiin this International Standard.

Figure 2 — Representation of the structure of this International Standard in the PIDCA cycle
The [PDCA cycle can be briefly described-as follows:

— [Plan: establish the objectives of the system and its processes, and the resources needgd to deliver
results in accordance with customers' requirements and the organization's policies, dnd identify
and address risks and opportunities;

— [Do: implement whatas planned;

— [Check: monitor and (where applicable) measure processes and the resulting products gnd services
hgainst policies,Jobjectives, requirements and planned activities, and report the resulfs;

— JAct: take-agtions to improve performance, as necessary.

0.3.3 Risk-based thinking

ISO 001:-2015 Oualitvymanacoamaont cuctamec Raoa
FO U AU O, Uarity i HA S e e Rt Sy StehS eqh

0.3.3 Risk-based thinking

Risk-based thinking is essential for achieving an effective 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:.

niramentc
e ments

To conform to the requirements of this International Standard, an organization needs to 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 management system, achieving improved results
and preventing negative effects.

© 1S0 2023 - All rights reserved Xi
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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 products
and services, reduce waste or improve productivity. Actions to address opportunities can also include
consideration of associated risks. Risk is the effect of uncertainty and any such uncertainty can have
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

— IS0 90

Interng

Sector-sped
Standard h3

this Internd

A matrix sh
and the pre
https://ww

IS0 9001:2015, Quality management systems — Requirements

0.4 Relati-an&h*pw&h—e@her—managemen&—syﬁem—s&a-ndapd-sﬁ
This Internptional Standard applies the framework developed by ISO to improve alignment amonlg its

Internationfl Standards for management systems.

This International Standard enables an organization to use the process approach, coupled-with the PDCA
cycle and risk-based thinking, to align or integrate its quality management system with the-requirements
of other management system standards.

This Internptional Standard relates to ISO 9000 and ISO 9004 as follows:

— ISO 9000 Quality management systems — Fundamentals and vocabulary provides esseptial
backgrpund for the proper understanding and implementation of this {hternational Standard

4 Managing for the sustained success of an organization —A quality management apprpach
provid¢s guidance for organizations that choose to progress<beyond the requirements of|this

tional Standard.

This International Standard does not include requirements specific to other management systgms,
such as thoge for environmental management, occupational:lealth and safety management, or financial
management.

tional Standard within the particular sector.

w.iso.org/tcl176/sc02/public:

ific quality management system standardsbased on the requirements of this International
ve been developed for a number of sectons; Some of these standards specify additional quplity
managemelt system requirements, while others are limited to providing guidance to the applicatipn of

owing the correlation between‘the clauses of this edition of this International Stanlard
vious edition (ISO 9001:2008).can be found on the ISO/TC 176/SC 2 open access websife at:

Xii
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Railway applications — Railway quality management
system — IS0 9001:2015 and specific requirements for
application in the railway sector

1 Scope

ISO P001:2015, Quality management systems — Requirements
1 Sfope

Thig International Standard specifies requirements for a quality management system when an organ-
izatjon:

a) [needs to demonstrate its ability to consistently provide products and seryvices that megt customer
and applicable statutory and regulatory requirements, and

b) pims to enhance customer satisfaction through the effective application of the systern, including
processes for improvement of the system and the assurance)of conformity to cugtomer and
applicable statutory and regulatory requirements.

All the requirements of this International Standard are generic and are intended to be applifrable to any
orgdnization, regardless of its type or size, or the productsiand services it provides.

NOTE 1 In this International Standard, the terms “produet”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 (RQMJ)

— 3pplicable throughout the whole supply chain of the railway sector related to industrjial products
4nd services,

— providing continual imprevement, emphasizing defect prevention and defect reduction in the supply
¢hain, and

— ¢nhancing and sustaining product quality, including its safety aspects.

2 Normative references

IS0 P001:2015, Quality management systems — Requirements

raxnmaooc

2 Naiximaativza naf,
INUOTTITATIVOC T CICTCTICCT S

The following documents, in whole or in part, are normatively referenced in this document and 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.

[SO 9000:2015, Quality management systems — Fundamentals and vocabulary

3 Terms, definitions and abbreviated terms

IS0 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.

©1S0 2023 - All rights reserved 1
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For the purposes of this document, the following terms and definitions apply.

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

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

3.1 Term

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

s and definitions

3.1.1 System

3.1.11

business cd
capability o
frames at pr

[SOURCE: I§

3.1.1.2

business cd
documented
and restore

[SOURCE: IS

ntinuity
[ an organization to continue the delivery of products and services within aeceptable
edefined capacity during a disruption

0 22301:2019, 3.3]

ntinuity plan
information that guides an organization to respond to a disruption and resume, re
the delivery of products and services consistent with its bGsiness continuity objective

0 22301:2019, 3.4]

3.1.1.3
configurat

n audit

audit performed in accordance with documented information to determine whether a produ

service con
[SOURCE: I
3.1.14

]:rms to its requirements and configuration information (3.1.1.5)

0 10007:2017, 5.6]

configuration baseline

approved c
service at a
or service

[SOURCE: I§
3.1.1.5

bnfiguration information (3:.1.5) that establishes the characteristics of a product
point in time that serves as'reference for activities throughout the life cycle of the prq

0 10007:2017, 3,2}

configuration information

requiremen

[SOURCE: IS

s for product or service design, realization, verification (3.1.3.12), operation and supp

0 10007:2017, 3.5]

time

rover

12}

ct or

or a
duct

brt

3.1.1.6
configurati

on 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: IS

3.1.1.7
critical
criticality

010007:2017, 3.4]

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

© IS0 2023 - 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.]

3.1.19
multidisciplinary approach
way pf working involving different functions and expertise in one team on a specific subject

EXANPLE Engineering, safety and procurement.

3.1.1.10

prodess owner
perspn who has the responsibility for the definition, application, perférmance and improvement of
a prgcess in realizing its objectives measured by performance indicators, and has the ajythority and
ability to make necessary changes

3.1.1.11
safety
freedom from unacceptable risk of harm

[SOURCE: IEC 62278:2002, 3.35]

3.1.1.12

safety integrity level
SIL
one ¢f a number of defined discrete levels for specifying the safety integrity requirements pf the safety
functions to be allocated to the safety (3:21.11) related systems

[SOURCE: IEC 62278:2002, 3.38]

3.1.14.13
safety-related
carries responsibility for safety (3.1.1.11)

[SOURCE: IEC 62425:2007, 3.1.54]

3.1.1.14
site
locatfion 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

3.1.21

commissioning

phase before handover (3.1.2.8) to a customer, in which a product is 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.

©1S0 2023 - All rights reserved 3
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3.1.2.2

critical path

sequence of activities that determine 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 articlg inspection
FAI
set of inspeqtion and verification (3.1.3.12) activities in order to validate a production (3.1.2.16) process

3.1.2.5
gate criteria
acceptance friteria for deliverables (3.1.4.3) at gates in order to support the deecisions to be taker, e.g.
accepted, cgnditionally accepted or rejected

3.1.2.6
gate metho{kiology
project mamagement practice to evaluate, at the end of each significant phase, the maturify of
deliverables|3.1.4.3) for moving to the next phase, with the propertisk assessment and mitigation|plan

Note 1 to entfy: The transition between two phases is formalized byicontrol milestones.

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

3.1.2.8

handover
passing confrol authority of the subject\item from one organization to another, including transfer of
responsibilifies to the receiving organization

3.1.29
installation
phase after flelivery at custamer premises and prior to commissioning (3.1.2.1)

Note 1 to entfy: Installatiefris a typical phase of infrastructure activities.

3.1.2.10
life cycle cgst
LCC
sum of the costs generated auring tie tife cycte of tie ftem

Note 1 to entry: For a user or an owner of an 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: Life cycle 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 qf ’rPrhnianq which offer a Qignifir;ml’ improvement aver 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 [l to entry: The inputs are generally originated from research or innovation activities"
Note P to entry: A new technology can be linked to a complete system, e.g. brakes, HVAC, electronics.

3.1.2.14

overhaul
comprehensive set of preventive maintenance (3.1.2.15) actions carxied out, in order to maintain the
requjred level of performance of an item

Note|l to entry: Overhaul may be performed at prescribed intervalsiof time or number of operationg.
Note 2 to entry: Overhaul may require a complete or partial dismantling of the item.
[SOURCE: EN 13306:2017, 8.6]

3.1.2.15
previentive maintenance
mainttenance (3.1.2.12) carried out to mitigate degradation and reduce the probability of fajlure

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

3.1.2.16

production
activlities to realize products.ihcluding installation (3.1.2.9), commissioning (3.1.2.1), overhdqul (3.1.2.14)
and repair

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

3.1.2.17

product life €ycle
time|of the &ntire life cycle of a product from inception to design and manufacture, service, fnaintenance
(3.1.2.12) dnd disposal

3.1.2:18
project
unique process undertaken to achieve an objective

Note 1 to entry: A project generally consists of a set of coordinated and controlled activities with start and finish
dates, undertaken to achieve an objective conforming to specific requirements, including the constraints of time,
cost and resources.

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

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

Note 4 to entry: The output of a project can be one or several units of product or service.
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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: IS
3.1.2.19

010006:2017, 3.3]

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
project mal
planning, or

motivation ¢f all those involved in it to achieve the project objectives

[SOURCE: IS

3.1.2.21
project mal
document sj

Note 1 to ent

Note 2 to ent
organization
and safety (3]

[SOURCE: IS

3.1.2.22

project org
temporary {
that need to|

[SOURCE: I§

3.1.2.23

quality ass
method app|
error preve

EXAMPLE
quality funct

Note 1 to ent

hagement
ganizing, monitoring, controlling and reporting of all aspects of a project (3.1.28), an

0 10006:2017, 3.4]

hagement plan
becifying what is necessary to meet the objective(s) of the projeet.(3.1.2.18)

"y: A project management plan should include or refer to the prajéct quality plan.
ry: The project management plan also includes or references other plans such as those relat
hl structures, resources, schedule, budget, risk management, environmental management, h

1.1.11) management and security management, as appropriate.

0 10006:2017, 3.5]

Anization
tructure that includes project rolesgt€sponsibilities and levels of authority and bound
be defined and communicated to all interested parties of the project (3.1.2.18)

0 10006:2017, 3.6]

irance method

tion rather thanron error detection

Failure mode and effects analysis (FMEA), failure mode, effects and criticality analysis (FM
on deployment, design reviews, finite element analysis.

Fy: Quality assurance method can be used, for example, in design and development.

d the

ng to
ealth

aries

ied to qualify, verify or validate the implementation of requirements in order to fociis on

ECA),

3.1.2.24

quality deficiency cost
additional costs resulting from nonconforming products, services, processes or equipment

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:

and the resulting actions taken (e.g. rework, redesign, repair, repurchase, special shipments);

costs due to downtimes;

costs of scrap;

additional labour, material or other direct costs in the context of failures or changes due to incorrect design
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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;

— 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

Lins: £l L daalies 1 T | ol Liads e .
Specpreatorortneactions; respofstotttresSantassoctatearesotreestoveappricatoasSy cific prO]eCt

(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 fmulti-site organizdtions) or an
external organization

3.1.3 Requirement

3.1.31

availability
ability of a product to be in a state to perform a required function under given conditiors at a given
instgnt of time or over a given time interval assuming that the required external resources 4re provided

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

3.1.3.2
functional requirement
requjrement that specifies a function.that a product or a service performs

EXANPLE Railway loading gauge, possibility to add a car in a metro vehicle.
Note|l to entry: See Annex B.

3.1.3.3

integration requirement
requfrement of aproduct or service to describe how a constitutive system/subsystem|/component
interffaces with ‘others, to perform an integrated function

EXANPLE Weight, external dimension, kinematic envelope, power supply requirements, network
(commupicdtion).

1 niie C A D
NOte I tu L,utl_y - OCCTIIITIICA D,

3.1.34

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 required function, 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.]
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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 to entry: As shown in Annex B, non-functional requirements include:
— performance requirements (3.1.3.8);
— integration requirements (3.1.3.3);

— other non-functional requirements.

Note 2 to enty: Some examples of other non-functional requirements are:
— colour;
— corrosioh control;

— electro-fnagnetic interference/electro-magnetic compatibility (EMI/EMC);
—  noise;
— reliability, availability, maintainability, safety (RAMS);
— aluminiym car body;

— labels;
— obsolesaence;
— usability.

3.1.3.6
non-technigal requirement
requirement affecting the delivery of the product'or service

Note 1 to enty: See Annex B.
EXAMPLE Warranty, payments, qualityzdssurance, training, communication, time, commercial.

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

EXAMPLE 1 | Not existing;'under development, ready to use, in use.
EXAMPLE 2 | Not fulfilling, partially fulfilling, fully fulfilling.

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

Note 1 to entry: See Annex B.
EXAMPLE Maximum speed, maximum acceleration.

3.1.39
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.
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Note 3 to entry: In some cases, a given number of unit of use can be considered instead of a given time interval
(number of cycles, number of running 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 [l to entry: A technical requirement can be functional or non-functional.

Note 2 to entry: See Annex B.

3.1.3.11

validation
confirmation, through the provision of objective evidence, that the requirements for a specific intended
use qdr 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 evidéniee, that specified requirement§ 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
uniqpely identifiable product that is censidered indivisible for particular planning or confrol purpose
and/pr which cannot be disassembled-without it being destroyed

Note|l to entry: A component for-ene organizational group may be the final assembly of another group, e.g. an
electyic motor.

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

3.1.4.2

consignment stack
inventory ownedby an external provider but held by the organization to ensure the availabjlity (3.1.3.1)
of pafrts

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 (of problem 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 of the problem by determining its root causes.
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Note 3 to entry: The 8D model can be reduced to four steps (4D).

3.1.4.5

failure reporting analysis and corrective action system

FRACAS

closed loop process used to improve dependability of current and future designs by feedback of testing,
modification and use experience

[SOURCE: IE

3.1.4.6
key perfor

€ 60050-192:2015, 192-12-04]

ance indicator

KPI
performanc
its business

Note 1 to ent

Note 2 to ent

Key
1
2
3

PI accorq
PI accorq
KPI acco

3.1.4.7
performan
PI
indicator m
limited to p1

Note 1 to enti

e indicator, selected by the top management, to evaluate the performance of the RQM§
objectives that is critical (3.1.1.7) to the sustained success of an organization

'y: A KPI can be a combination of several performance indicator (PIs).

ry: See Figure 3.

ling to ISO 9001 (see 4.4.1)
ling to supplemental ISO 22163 (see 9:1.1.1)
Iding to supplemental 1SO 22163 (see’5.3.1)

Figure'3 — Relation of PIs and KPIs

e indicator

basuring the-effective and/or efficient operation and control of a process but that i
rocesses

y: Aperformance indicator can be related to a single process or to multiple processes or any acf

b and

5 not

ivity.

3.1.4.8
poka yoke

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

[SOURCE: IS

3.1.4.9
production

0 13053-2:2011, 2.19]

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.

10
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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|the market or developed by the organization.

3.2 | Abbreviated terms

ATE automated test equipment

EPPRS 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

LLRY lowest line replaceable unit

OTD on time delivery index

PI performance idicator

RAM reliability(ayailability, maintainability

RAMS reliabitity, availability, maintainability, safety

RFT right first time

RQME railway quality management system

SIL safety integrity level

SMART specific, measurable, achievable, relevant, time framed
SWOT strengths weaknesses opportunities threats

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

4.1 Understanding the organization and its context

IS0 9001:2015, Quality management systems — Requirements
4.1 Understanding the organization and its context

system.
The organi

NOTE 1 Igsues can include positive and negative factors or conditions for consideration.

NOTE 2 nderstanding the external context can be facilitated by considering issues arising from I

national, regional or local.

knowledge and performance of the organization.

The organization shall determine external and internal issues that are relevant to its purpose and its
strategic direction and that affect its ability to achieve the intended result(s) of its quality management

technologicgl, competitive, market, cultural, social and economic environments, whether! internatipnal,

NOTE 3 nderstanding the internal context can be facilitated by considering issues relatedto values, culfure,

egal,

4.1.1 Understanding the organization and its context — Supplemental

4.1.1.1 When planning the strategic direction of an organization, business planning shal]l be

considered to ensure sustainable product and service quality.

The organizption shall document at least a summarized business plan and review it on a yearly bas

NOTE1 The organization can decide to exclude confidential information from the summarized business
The business planning shall consider:

a) businesp objectives;

b) markettrategy;

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

NOTE 2| Research and develdopment activities can be considered as part of innovation activities.
d) outputs|of managementreviews (see 9.3.3);
e) resourcg planning(see 7.1.1.1);
f) risks and oppesrtirhities of the organization (see 6.1);

NOTE 3 | ~-SWOT analysis 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) anappropriate communication of business planning outputs;

d) actions as output of business planning review.

4.1.2 Social rpcpnncihilify

The

NOTH
thee

4.2

rganization should consider social responsibility principles.

Core subjects defined in ISO 26000 are organizational governance, human rights, lab
hvironment, fair operating practices, consumer issues, community involvement and.developmjg

Understanding the needs and expectations of interested pasties

ur practices,
bnt.

ISO
4.2

Due
servy
shal

a)
b)

The
reqy

0001:2015, Quality management systems — Requirements
Understanding the needs and expectations of interested/parties
to their effect or potential effect on the organization's ability to consistently provide p

determine:
the interested parties that are relevant to the quality management system;
the requirements of these interested parties that are relevant to the quality managem

prganization shall monitor and review infortnation about these interested parties and th
irements.

ices that meet customer and applicable statutory and:tegulatory requirements, the organization

roducts and

ent system.

eir relevant

4.3

Determining the scope of the.quality management system

ISO
4.3

The
to es

Whg

The

0001:2015, Quality management systems — Requirements
Determining the scopé of the quality management system

tablish its scope,

n determiningthis scope, the organization shall consider:

the externaland internal issues referred to in 4.1;

the requirements of relevant interested parties referred to in 4.2;

the products and services of the organization.

organization shall apply all the requirements of this International Standard if they ar

organization shall détérmine the boundaries and applicability of the quality managenjent system

b applicable

appl

within the determined scope of 1ts 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 the types of products and services covered, and provide
justification for any requirement of this International Standard that the organization determines is not

icable to the scope of its quality management system.

Conformity to this International Standard may only be claimed if the requirements determined as not
being applicable do not affect the organization's ability or responsibility to ensure the conformity of its
products and services and the enhancement of customer satisfaction.

©ISO
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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

the RQMS.

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

IS0 9001:2015, Quality management systems — Requirements

4.4 Quality management system and its processes

4.4.1 The qrganization shall establish, implement, maintain and continually improve a quality manage-

ment systerh, including the processes needed and their interactions, in accordance with theréquirements

of this Interrnational Standard.

The organization shall determine the processes needed for the quality management system and their

application|throughout the organization, and shall:

a) determiine the inputs required and the outputs expected from these précesses;

b) determline the sequence and interaction of these processes;

c) determiine and apply the criteria and methods (including monitoring, measurements and relpted
performance indicators) needed to ensure the effective operation and control of these proceskes;

d) determjine the resources needed for these processes and ensure their availability;

e) assign the responsibilities and authorities for these progesses;

f) address the risks and opportunities as determined intaccordance with the requirements of 6.[1;

g) evaluafle these processes and implement any changes needed to ensure that these procdsses
achievg their intended results;

h) improve the processes and the quality management system.

4.4.2 To the extent necessary, the organization shall:

a) maintajin documented information te.support the operation of its processes;

b) retain focumented information‘to have confidence that the processes are being carried oyt as
planned.

4.4.3 Quality managementsystem and its processes — Supplemental

The documg
processes (9

NOTE1 Py
workflows et]

nted information in 4.4.2 a) for the process description of mandatory and recomme

ee AnnexA) shall cover as a minimum the requirements described in 4.4.1 a) to 4.4.1 ).

ocesses-can be documented in procedures, instructions, method descriptions, flowchar
c.supported by software tool and templates.

nded

ts or

NOTE 2

or split by the organizations, provided that all requirements of this document are fulfilled.

NOTE 3

explained in Annex C.

The organiz

ation shall:

a) document a hierarchical structure of its processes;

b)

processes;

14

Processes can be covered by the organization according to their RQMS. They can be single, combined

Detailed requirements for performance evaluation of the processes are described in 9.1.1 and further

communicate processes and process changes (see 7.4) and ensure that people are aware of the
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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 7.2.1.1 d)];

d) ensure processes are applied and people adhere to processes (see 9.2);

f)

Impl

OTE Statutory and regulatory requirements can apply.

5 Leadership

5.1

Leadership and commitment

5.1.1 General

efine criteria, utilizing a risk-based methodology (e.g. FMEA, SWOT) to detérmine the type and
e¢xtent of controls in its processes.

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

ISO
5.1
5.1.

Top
me

g)
h)

i)
j)

NOT

0001:2015, Quality management systems —+\Requirements
Leadership and commitment

1 General

management shall demonstrate leadership and commitment with respect to the qual
system by:

aking accountability for theweffectiveness of the quality management system;

nsuring that the quality policy and quality objectives are established for the quality management
ystem and are compatible with the context and strategic direction of the organization;

nsuring the integration of the quality management system requirements into the or
usiness processes;

romoting thé\use of the process approach and risk-based thinking;
nsuring thatthe resources needed for the quality management system are available;

ommunieating the importance of effective quality management and of conforming to
apagement system requirements;

fisuring that the quality management system achieves its intended results;

ty manage-

ranization's

the quality

engaging, directing and supporting persons to contribute to the effectiveness of
management system,;

promoting improvement;

supporting other relevant management roles to demonstrate their leadership as it applies to their

areas of responsibility.

E Reference to “business” in this International Standard can be interpreted broadly to

activities that are core to the purposes of the organization's existence, whether the organization is public,
private, for profit or not for profit.

the quality

mean those

©ISO
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5.1.2 Customer focus

enhan

IS0 9001:2015, Quality management systems — Requirements
5.1.2 Customer focus

Top management shall demonstrate leadership and commitment with respect to customer focus by
ensuring that:

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

customersatisfaction are determined and addressed:
4

c) the focyis on enhancing customer satisfaction is maintained.

5.2 Policy

5.2.1 Estqgblishing the quality policy

IS0 9001:2
5.2 Policyj

Top managj
a) isappr
b) providé

c) includg
d) includsg

015, Quality management systems — Requirements

5.2.1 Estaplishing the quality policy
bment shall establish, implement and maintain a quality policy that:
bpriate to the purpose and context of the organizatién.and supports its strategic direcfion;
s a framework for setting quality objectives;

s a commitment to satisfy applicable requirements;
s a commitment to continual improvementefthe quality management system.

5.2.2 Communicating the quality policy

IS0 9001:2015, Quality management systems — Requirements
5.2.2 Communicating the quality policy

The quality|policy shall:

a) be available and be maintaifhed as documented information;

b) be communicated, understood and applied within the organization;
c¢) beavailable to relevantinterested parties, as appropriate.

5.2.3 Qudlity policy — Supplemental

The quality policy shall address:

a) failure prevention,

b) customer expectations;

c) safety aspects.

NOTE1 Safety in this document means safety of products and services.

NOTE 2  Quality and safety policies can be addressed separately.

NOTE3 The quality policy forms a part of the overall corporate policy. For more information, see
[SO 9004:2018, 7.2.

16
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5.3 Organizational roles, responsibilities and authorities

IS0 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 responsibility and authority for:

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

b) [ENSUTINgG that the Processes are delivering their intended outputs;

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

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

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

5.3.1 Organizational roles, responsibilities and authorities — Supplemental
The fop management shall:
a) dlefine KPIs to enable steering and control of the RQMS.{see Annex C);

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

c¢) document and communicate updates of responsibilities and authorities for relevart roles (e.g.
rocess ownership);

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

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

The ¢rganization shall retain-related documented information.

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

5.3.1 Responsibilities and authorities of process owners

Procgess ownersshall be responsible for the process conformity to requirements listed ip 4.4 except
availpbility of vesources [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

IS0 9001:2015, Quality management systems — Requirements
6 Planning
6.1 Actions to address risks and opportunities

6.1.1 When planning for the quality management system, the organization shall consider the issues
referred to in 4.1 and the requirements referred to in 4.2 and determine the risks and opportunities
that need to be addressed to:

©1S0 2023 - All rights reserved 17
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a) give assurance that the quality management system can achieve its intended result(s);

e 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 implnmpnf the actionsinto its r}na]ify management system processes. (cpp 7&);
2) ev3aluate the effectiveness of these actions.

Actions taken to address risks and opportunities shall be proportionate to the potential impact o the

conformity|of products and services.

NOTE1 Options to address risks can include avoiding risk, taking risk in order to pur§ue‘an opportynity,

eliminating fhe risk source, changing the likelihood or consequences, sharing the risk, or retaining rigk by

informed defision.

NOTE 2  Qpportunities can lead to the adoption of new practices, launching mew” products, opening[new

markets, adfiressing new customers, building partnerships, using new technology and other desirableg 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) therequirements described in 6.1.1 and 6.1.:2;

b) areguldrreview and update of risks, opportunities and actions;

c) the retgntion of documented information from risk and opportunity assessments, reviewyg and
actions;

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

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

NOTE1 A[methodology (e.g. FMEA, SWOT) can be applied for managing risks, e.g. in processes, desigh and

development| projects©rproduction.

NOTE 2 Amethodelogy like FMECA can be applied for managing risks of critical 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 organiz

a)

ation shall:

business continuity plan based on an evaluation of its business risks;

18

establish, verify, validate, if applicable (e.g. by means of periodical tests), and regularly review its

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=94193d6b8159f38a33d1d710c4375b4e

b)
‘)

IS0 22163:2023(E)

manage its business continuity;

define responsibilities for business continuity actions.

NOTE 1 Business risks can concern:

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

6.2

interruptions;
interruptions in the supply chain;
labour shortages;

ritical technologies:

key production equipment failures;

flield returns;

quccession plan, in particular for key roles critical to quality;
information technology;

¢ommunication;

losses;

¢mergencies or Crisis.

Quality objectives and planning to achieve them

a)
b)
0
d)
e)
f
g)

a)
b)
‘)
d)
e)

ISO
6.2

6.2.1 The organization shall establishiquality objectives at relevant functions, levels an
needed for the quality management system.

The|quality objectives shall:

Thelorganization shall maintain documented information on the quality objectives.

0001:2015, Quality management systems — Requirements
Quality objectives and planning to achieve them

be consistent with the guality policy;

be measurable;

take into accountapplicable requirements;
be relevant to€onformity of products and services and to enhancement of customer s4
be monitored;

be communicated;

be updated as appropriate.

H processes

tisfaction;

6.2.2 When planning how to achieve its quality objectives, the organization shall determine:

what will be done;

what resources will be required;
who will be responsible;

when it will be completed;

how the results will be evaluated.

© IS0 2023 - All rights reserved

19


https://standardsiso.com/api/?name=94193d6b8159f38a33d1d710c4375b4e

ISO 22163:

2023(E)

6.3 Planning of changes

IS0 9001:2

shall be car

015, Quality management systems — Requirements

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

ried 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;

¢) the avafilability of resources;

d) the allgcation or reallocation of responsibilities and authorities.
7 Support

7.1 Resotirces

7.1.1 General

IS0 9001:2
7 Support
7.1 Resou
7.1.1 Geng
The organij

The organi3
a) the cap
b) whatn

tation, maifntenance and continual improvement of the‘quality management system.

ration shall consider:
abilities of, and constraints on, existing internal resources;
beds to be obtained from external’providers.

015, Quality management systems — Requirements

Fces

ral

ration shall determine and provide the resouices needed for the establishment, implemen-

7.1.1.1 Gg

The organiz
and control,

This proces

a)

the resq
[see 4.4

tneral — Supplemental

ation shall establishj-implement and maintain a process for resource planning, app

b shall include:

urces néeded for people and infrastructure as a minimum for the execution of proc
1d)J;

b)
c)

The organiz

the imp

the imp

7.1.2 Peo

héetof the current order book and forecast;

roval

PSSES

act linked to risk provisions (e.g. in case of potential scarcity of resources).

ation shall retain related documented information.

ple

of its qualit

IS0 9001:2015, Quality management systems — Requirements
7.1.2 People
The organization shall determine and provide the persons necessary for the effective implementation

y management system and for the operation and control of its processes.

20
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7.1.3 Infrastructure

IS0 9001:2015, Quality management systems — Requirements
7.1.3 Infrastructure

The organization shall determine, provide and maintain the infrastructure necessary for the operation
of its processes and to achieve conformity of products and services.

NOTE Infrastructure can include:
a) buildings and associated utilities;
b) equipment, including hardware and software;

c) [ransportation resources;
d) finformation and communication technology.

7.1.4 Environment for the operation of processes

ISO P001:2015, Quality management systems — Requirements
7.1.4 Environment for the operation of processes

Thelorganization shall determine, provide and maintain the environiment necessary for the operation
of ity processes and to achieve conformity of products and serviees.

NOTE A suitable environment can be a combination of humanand'physical factors, such as:
a) pocial (e.g. non-discriminatory, calm, non-confrontational);

b) [psychological (e.g. stress-reducing, burnout prevention, emotionally protective);

c) Iphysical (e.g. temperature, heat, humidity, light;airflow, hygiene, noise).

These factors can differ substantially depending-on'the products and services provided.

7.1. Monitoring and measuring resources

7.1.3.1 General

IS0 P001:2015, Quality management systems — Requirements
7.1.5 Monitoring and medsuring resources
7.1.5.1 General

Theorganization shalldetermine and provide the resources needed to ensure valid and relipble results
wheh monitoring of. measuring is used to verify the conformity of products and services to refjuirements.

Thelorganizationishall ensure that the resources provided:
a) pre suitable for the specific type of monitoring and measurement activities being undertaken;
b) premaintained to ensure their continuing fitness for their purpose.

Thelorganization shall retain appropriate documented information as evidence of fitness for purpose
of the monitoring and measurement resources.

7.1.5.2 Measurement traceability

IS0 9001:2015, Quality management systems — Requirements
7.1.5.2 Measurement traceability

When measurement traceability is a requirement, or is considered by the organization to be an essential
part of providing confidence in the validity of measurement 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 standards
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 measuring equipment is found to be unfit for its intended purpose, and shall take 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, of monitoring and measuring resources as well as of tools used in special processes.

This process shall include:

a) therequirements defined in 7.1.5.1 and 7.1.5.2;

b) how to|react when monitoring or measuring resources or tools are found tg be unfit for [their
intended purpose (see 7.1.5.2).

The organization shall retain related documented information.

The organizption shall maintain a register of these resources recordingtheir type, unique identificgtion,
location or person in charge, intervals for calibration or verification{e.g/in a software tool).

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

NOTE2  SdealsoISO 10012.

In case of infernal calibration or verification, the organization shall:

c) establish related methods and acceptance criteria;

d) ensure that ambient 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 ¢alibrations or verifications were carried out;

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

h) the pro¢edure.used for calibration or verification.

7.1.6 Orgphizational knowledge

IS0 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 of products and services.

This knowledge shall be maintained and be made available to the extent necessary.

When addressing changing needs and trends, the organization shall consider its current knowledge and
determine how to acquire or access any necessary additional knowledge and required updates.

NOTE1 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.

NOTE 2  Organizational 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 of improvements 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) 1manage return of experience including:

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

2) communication of good practices and lessons learned to relevant progesses and actfive projects;

INOTE Return of experience can be derived from, but not limited to, noriconformities, RAMS/LCC data,
¢ustomer complaints, internal audits, external provider audits and benchmarks.

b) allocate responsibilities for knowledge management regardingproducts, processes gnd 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, implemgnt and maintain an organizational knowledge
management process for adequacy to achieve conformity of products and services.

Rega‘llrding organizational knowledge, the organization should:

a)

b) éncourage knowledge sharing by networking;

se a software tool to share its knowledge;

rom experience; lessons(leéarned from failures and successful projects; capturing pnd sharing
ndocumented knowledge and experience; the results of improvements in processes, groducts and
gervices).

c) {rotect knowledge from unintended disclosure outside the organization (e.g. knowlpdge gained

7.2 | Competence

IS0 P001:2015; Quality management systems — Requirements
7.2 |Competence
The|organization shall:

a) deterTine the Necessary COMPELENnce Of Person(s) doing Work under 1ts controt 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 shall establish, implement and maintain a competence management process.

NOTE

Competence can include technical skills such as product, process or project knowledge, software tools,

techniques (e.g. quality assurance methods) and social (e.g. teamwork, communication) as well as individual (e.g.
analytical thinking, business acumen) skills.

This process shall include:

a)
b)
‘)
d)

The process

the requirements defined in 7.2;

identifi¢ation of gaps between actual and necessary competencies;
planning, organizing, executing and monitoring of actions taken [see 7.2 c)];
the requiirements for training:

1) including inputs from organizational knowledge such as good practice,” manageme
explerience (see 7.1.6); e.g. inputs from nonconformities of products, servi¢es or processes

nt of

2) proyiding evidence that trainees understood the training contenti(e.g. by results of wijitten

or
org

covering as

ral examinations, by keeping samples of practical exercises) for training defined b
hnization.

h minimum product quality and safety.

y the

shall apply to all employees including the induction for:temporary workers and newcoiners,

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

7.2.1.2 THis process should:

a)

b)

7.3 Awareness

include

NOTE 1
state, co

NOTE 2

engineel

can also

ensure

hsidering progressive levels (eig: learner, basic, advanced, coach).

impact product quality and safety.

regular reviews.and updating of internal training materials.

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

As a method, a skill matrix can be used to compare the necessary competencies versus the dctual

Persons performing work that affects product quality and safety are not limited to qyality,
ing and production. Reople from procurement, field services or other functions of the organization

IS0 9001:2045," Quality management systems — Requirements

7.3 Awareness
The organization shall ensure that persons doing work 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 the benefits of
improved performance;

d) the implications of not conforming with the quality management system requirements.

24 erved
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7.4 Communication

IS0 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 ¢prganization should establish, implement and maintain a communicationmanagement process for
internal and external communication relevant to the RQMS.

7.5 | Documented information

7.5.1 General

IS0 P001:2015, Quality management systems — Reguirements
7.5 |Documented information

7.5.1 General

Thelorganization'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
orgapization to another due to:

— [the size of organization‘and its type of activities, processes, products and services;
— [the complexity of ptecesses and their interactions;

— the competence.gfpersons.

7.5.2 Creatingand updating

ISO P001:2015, 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

IS0 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) itisavailable and suitable for use, where and when it is needed;
b) itis 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 appticabte:

a) distribyition, access, retrieval and use;

b) storagg and preservation, including preservation of legibility;
c) control of changes (e.g. version control);

d) retentipn and disposition.

Documenteld information of external origin determined by the organization t¢ be necessary for the
planning and operation of the quality management system shall be identified-as appropriate, and be
controlled.

Documenteld information retained as evidence of conformity shall be protected from unintendefd al-
terations.

NOTE Alccess can imply a decision regarding the permission to view.the documented information only, or
the permission and authority to view and change the documented infafmation.

7.5.3.3 Caontrol of documented information — Supplemental

The organization shall establish, implement and maintain a process for the control of documgnted
information|

The process|shall include:

a) therequirements defined in 7.5.1, 7.5.2,.7.5.3.1, 7.5.3.2;

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

c) authorities for and identification of persons creating, verifying, approving and updpting
documeénted informatioein;

d) the det¢rminationsefithe types of records (e.g. reports, measurement sheets, drawings) and [their
retentign periods that comply with statutory and regulatory, contractual and RQMS requiremgnts.

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

Th chonld 1ncoliadn tha dataratnatings f Tagal Af o fidantialieyy (g ah]is 1+ l
e pI'OCESa SOt Cra G C— e C— Gt et O O Cv Cr— O ComrGCTtrarty (C-5—poott; Hternal,

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

IS0 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) needed to meet the require-
ments for the provision of products and services, and to implement the actions determined in Clause 6, by:

a) [determining the requirements for the products and services;
b) lestablishing criteria for:

1) the processes;

) the acceptance of products and services;

c) determining the resources needed to achieve conformity to the praduct and service requirements;
d) [mplementing control of the processes in accordance with the cfiteria;
e) determining, maintaining and retaining documented infofmation to the extent necesspry:
1) to have confidence that the processes have been carried out as planned;

P) to demonstrate the conformity of products and‘services to their requirements.
Theloutput of this planning shall be suitable for the\organization's operations.

Thelorganization shall control planned changes.and review the consequences of unintended changes,
takihg action to mitigate any adverse effects;as necessary.

Thelorganization 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 prganization 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;

planning of innovations;

c) prioritization of Inmovations based or

3 ailability of
resources and the organization's strategy;

d) involvement of interested parties (e.g. external providers).
NOTE Research and development activities can be considered as 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) afeasibility study;

b) arisk agsessment (se€ 6.1J;

c) planning of required actions for transfer;

d) communpication to customers when required;

e) FAI (seq8.9);

f) retentidn of documented information from transfer activities.

Whenever t
planning of
of changes (

NOTE1 PI
the requirem

NOTE2 Py

8.1.2 Ten
The organiz

This proces

he organization identifies the need to transfer a process, the requirements regardin
the transfer of processes described in this subclause shall béapplied and controlled in|
see 8.1.4.2).

anning for the transfer of processes can be an input for a make or buy decision prior to implemg
ents of 8.4, e.g. based on scarcity of resources or a strategic decision.

ocesses not covered by 8.1.1.2 are covered under 8i4.

der management
ation shall establish, implement and-maintain a tender management process.

t shall include:

o the
case

nting

a) requirements management (see 8-2);
b) the typ¢ and extent of controls [see 4.4.3 f)];
c) risks and opportunities piaragement (see 6.1), including monetary evaluation;
d) inputs from organizational knowledge (e.g. return of experience) (see 7.1.6);
e) planning of delivepables including costs;
NOTE 1| The(standard cost account structure of projects can be used for the calculation in the tendef.
f) plannins-éfresoureesforecontractexecution:
g) offer approval.

The organization shall retain documented information related to their tender management activities.

NOTE 2
open bidding

, bidding, etc.

8.1.3 Project management

8.1.3.1 General

In this document, tender management includes several activities commonly called tendering, offering,

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 of warranty period. However, in other
cases it can be limited to:

— design and development only (e.g. for the development of a new product family or platform);
— development of the production process;

— repetition of approved products and services (e.g. make to stock);

— order and contract management (e.g. make to order).

This process shall include:

a) fequirement management (see 8.2);
b) the type and extent of controls [see 4.4.3 f)];

INOTE 2  The organization can classify projects depending on the risk and consequently d¢fine the type
3nd extent of controls.

c) the project phases and activities;

INOTE 3  Project activities can be, but are not limited to planning, exXecuting, monitoring, controlling and
¢losing.

d) milestones and deliverables per phase, managed by gate methodology;
INOTE 4  Deliverables per phase can be defined in gatechecklists.

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

INOTES5  Conditional acceptance can be acceptance with an action plan.

f) the requirements defined in 8.1.3.2.£0'8.1.3.11;

g) 7records and control of open issues, putting appropriate resources in place to close them.

8.1.3.1.2 This process should-include:

a) 4n escalation process-in case of rejection decision as an output of phase reviews [to facilitate
problem solving;

b) 4 review with/ihe 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).

equired in 7.5

8 1 12 Thao arganigatinny chall oo 3 n
A IS T C—OT o Zatto—StiaHranagt—Ies—p

including:

a) review,storage (e.g. standardized folder structure), control and maintenance of project information;
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) atprojectlevel 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 of phase 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

b) project

c) specificjresponsibilities and authorities of the project organization;

d) specificjrules to follow during project execution;

e) aligned

NOTE 1
appropr

f) delivergbles per phase (e.g. contractual deliverables for custeimers or documented informati

the des]‘gn outputs intended for product approval) includifig:

1) ide
poi

2) ext

3) cus

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

NOTE 2 Tlﬁ‘e project management plan ¢an include any other subsidiary plans required in 8.1.3 (communic
human resou|

In cases wh

shall additignally include ar€fer to:

h) work split and operational interfaces;

i) specific

j)  commu

prganization chart;

Largets, frame conditions, assigned resources, exclusions;

Typical functions are sales, design, production, quality, purchasing, field support and
ate personnel including external providers and customer whén appropriate.

Nts) or statutory and regulatory authorities;where required;
brnal providers' deliverables (e.g. documents, material, services);

fomer deliverables, such as custemer properties, as applicable;

ce, quality).

bre a project invelves multiple sites or consortium partners, the project management]

respeusibilities and authorities;

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

plans from involved functions, sites and consortium partners, in.6¥der to come up with a
harmonjized project management plan;

other

pn of

tification of deliverables to be approved by the‘customer (e.g. customer product acceptance

ation,

plan

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 Scope management in design and development is detailed in 8.3.2.

8.1.3.4 Project time management

Regj;‘ding project time management, the project management process shall include:

a)

b) e¢stimation of resources and duration of activities;

efinition and sequences of activities;

c) gcheduling, considering:

1) pastexperience;

2) longlead time items, managed jointly with external providers.
The project schedule shall:

d) include duration, start, finish and interdependencies of the work packages including those of
¢xternal 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
chanjge 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 project cost.niranagement, the project management process shall include:
a) 4llocation of thie project budget based on calculation from tender;

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

c) 4 regular control 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.

NOTE1 SeelSO 10005 and ISO 10006 for guidance.
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NOTE 2  The project quality plan establishes the project quality management system, i.e. the application of the
organization's RQMS to the project, with the addition of contractual requirements (if available).

NOTE 3  The project 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
qua]ity mqn:\gnr) and rncpnncihi]iripc versus those of line functions reporting rn]afinnchipv and

empowerment (e.g. financial approval authorities, profit and loss responsibilities);

b) acquiring the project organization;

c) managihg the project organization in terms of people, competence and awarenegs{.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 plarn and
retain relat¢d documented information. This plan shall include, at related leyels:

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

e) the defipition of required specific competencies (e.g. project management software tool, team work
and communication, products and services to be delivered, buiilding information modelling, work
breakdgwn 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 pgroject communication management,the project organization shall:
a) apply reaquirements defined in 7.4 and 8:2.1;

b) establish, implement and maintajnia*project communication plan and retain related documgnted
informdtion.

Regarding pfroject communicationmanagement, in case of imminent deviation, the project organization
should communicate relevantimpacts and countermeasures to customers and interested partieq (see
8.1.3.11).

8.1.3.9 Projectriskand opportunities management

8.1.3.9.1 li(egarding project 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 relevant to 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 ¢rganization shall perform regular project reviews to monitor project progress, withjthk
of the project core team (or empowered deputies) (see 8.1.3.7).

In cdse of an imminent deviation to the project objectives, the project organization shall
implement appropriate countermeasures to mitigate the impact on customer; the organiz:
other interested parties.

Project reviews shall include:

a)

b)

‘)
d)

incl

NOTH Project reviews are intended tolmonitor the progress of the complete project. Project p|
(see 8.1.3.1) are intended to check whether a project phase can be closed and whether the next proj
begin.

8.1.4 Configuration management and change control

8.1

8.1.4.1.1 The.organization shall establish, implement and maintain a configuration 1
process appropriate to the product.

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

ThlS prnr‘aoc chall includa:

a)
b)
‘)
d)

e)
f)
g)

©IS

Thetxjutput of project reviews should be reported to management level higher than the proj

4.1 Configuration-management

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

the forecast (e.g. time, estimated cost at completion);
the risks and opportunities, including status of related actions;

fracking of open issues and actions from previgus reviews.

ing issues for decision or escalation.

b attendance

identify and
ition and/or

specified in

ect manager

hase reviews
bct phase can

nanagement

T CcCOOOTrorrrircro o

the configuration management plan;
the definition of a product breakdown structure until the LLRU;

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

the definition of configuration baseline(s) (e.g. “as-designed”, “as-built” and “as-maintained”

configurations) to be established in a timely manner;
the change control of the configuration in accordance with 8.1.4.2;
configuration status accounting;

the definition of criteria for identification of traceability (e.g. serialization, batch numb

02023 - All rights reserved
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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 regular internal 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 Sde ISO 10007 for guidance.

8.1.4.2 Change control

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

a) therequiirements defined in Clause 8 related to changes;

b) change fequests;

c) acausefnalysis in case of changes deriving from failures;

d) animpdct analysis of the change considering risks and oppertunities;

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

f) notificafion to and agreement with customers, external providers and authorities in the event pf, as
a mininmum, changes affecting their requiremetits (e.g. fit, form and function);

NOTE 1| A change affecting customer requirements can trigger a deviation permit.

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

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

h) the approval of changebéfore implementation;
i) the implementation,6f changes;

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

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

This process should include planning of actions in order to minimize the impact of change.
For technical changes on products and services, this process shall include in addition:
1) ananalysis 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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the re-validation activities depending on the results of the impact analysis;

requirements for retention of documented information about the date and/or the serial number of

the changed products and services.

E3 Changes can be generated by lack of reliability, obsolescence of products 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
of operational maturity.

The

p)
q)
r)
s)
t)

NOT

fhange control requirements shall apply to:
project management (see 8.1.3);

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

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

¢ontrol of externally provided processes, products and services (see-84);

roduction equipment, production programmes (software).dnd production location.

K4  Changes can be initiated by external providers or the ofganization in order to improve

the dgsign or by the customer in case of variation order.

NOT

BE5 The trigger point to start the change process.is the intended change of approved

information.

NOT

E6 The change control process can be desighed in such a way that any change is impl

contrjolled manner (risk based) so as to not adversely affect quality, e.g. impact analysis, classificat
adoption of different procedures, verification and validation methods and approval levels.

8.2

Requirements for products-and services

8.2.1 Customer communication

iroduction and service provision (see 8.5.1.3 and 8.5.6) encompassing production processes,

or to correct

documented

bmented in a
ion to enable

ISO
8.2

a)
b)
‘)
d)
e)

8.2.
Communicatienywith customers shall include:

0001:2015, Quality management systems — Requirements
Requirementsdor products and services
| Customercommunication

providing information relating to products and services;
handling enquiries, contracts or orders, including changes;

W¥aining cnctaany fandlhanly vnlatin gt e et e and cnvyione 1ol A 1stemercoe

o1
DO S C O S TUMIC T IC e O oot T OOt S U pProtat s ot ST v ICT 5, it IrauTiTg C oo toTtT 0

handling or controlling customer property;
establishing specific requirements for contingency actions, when relevant.

mplaints;

8.2.1.1 Customer communication — Supplemental

The organization shall communicate with customers when delays are foreseen but cannot be avoided

(e.g.
NOT

delays from external providers).

E For project communication management, see also 8.1.3.8.
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8.2.2 Determining the requirements related to products and services

IS0 9001:2015, Quality management systems — Requirements
8.2.2 Determining the requirements related to products and services

When determining the requirements for the products and services to be offered to customers, the or-
ganization shall ensure that:

a) therequirements for the products and services are defined, including:
1) any applicable statutory and regulatory requirements;
2) thgsecomnstderedrecessary by threorganization;
b) the orgpnization can meet the claims for the products and services it offers.
8.2.2.1 Determining the requirements related to products and services — Supplémental
8.2.2.1.1 When determining the requirements (see Annex B), the organizationshall consider:
a) functiopal and non-functional requirements;
b) RAMS/LCC requirements;
c) obsolesgence requirements, as applicable (e.g. information coming from market, external providers,
regulatjons);
d) critical product characteristics as defined by the organization and/or the customer.
8.2.2.1.2 \Vhen determining the requirements, the organization should consider:
a) experience from similar products/tenders/projects;
b) requirements resulting from market analysis;
c) requirements regarding end of productlife (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) fo b) and, if considered;)8.2.2.1.2 a) to c).
NOTE The subordinate coficept of requirements is shown in Annex B.
8.2.3 Revjiew of reqiuiirements related to products and services
IS0 9001:2015, Quality management 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:

requirements specified by the customer, including the requirements for delivery and post-delivery

es;

requirements not stated by the customer, but necessary for the specified or intended use, when

requirements specified by the organization;

ry and regulatory requirements applicable to the products and services;

contract or order requirements differing from those previously expressed.

a)

activiti
b)

known;
c)
d) statuto
€)
36
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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 organization before 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.

ew can cover relevant product information, such as catalogues.

8.2.3.2 The organization shall retain documented information, as applicable:

on the results of the review;
on any new requirements for the products and services.

Instead, the

8.2.4 Changes to requirements for products and services

ISO

are

8.2.1 Changes to requirements for products and services

The|organization shall ensure that relevant documented information is.amended, and t}
perdons are made aware of the changed requirements, when the requirements for products g

0001:2015, Quality management systems — Requirements

hanged.

1at relevant
nd services

8.2.§ Requirements for products and services — Supplemental

The

products and services.

This|process shall:

a)
b)

c)

d)

e)

organization shall establish, implement and maintajh. a requirement management

Ilclude the requirements defined in 8.2;
e applicable for:

1) design and development of new-products and services meeting market expectati
tender (e.g. platform, productfamily);

2) tender management (e-g~submission of tenders, acceptance of contracts or orders)
3) project execution{(e.gacceptance of changes to contracts or orders);

4) change controh[see 8.1.1.2,8.1.4.2, 8.2.4, 8.3.6, 8.4.3.1 and 8.5.6);

NOTE1  Thisprocess can be included in the project management process.

Ibe perforimed by a multidisciplinary approach including internal and external interestg
applicable;

process for

ons prior to

d parties as

iinclude 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 3.1.3.12 and 3.1.3.11.

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) updatedimcase of change.

8.3 Design and development of products and services

8.3.1 Genleral

IS0 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 thiat is

appropriate

to ensure the subsequent provision of products and services.

8.3.1.1 Gg

The require

well as to thie introduction of new technologies, if approptiate.

The organiz,

tneral — Supplemental

ments defined in 8.3 shall apply to the design.and development of products and servic

ind development process shall:

the requirements regardingiplanning, inputs, controls, outputs and changes describ
3.3,8.3.4,8.3.5 and 8.3.6;

The design 4
a) include
8.3.2, 8,
b) include
product]

c) include

d) require

the requirements related to the product architecture, including interfaces, e.g. soft
S;

conformity for safety-related products with [EC 62278 or an equivalent, as applicable.

8.3.2 Deslign and development planning

ation shall identify new technologies ahd'assess their risks (e.g. through process FMEA).

ES, asS

ed in

ware

the requiremeénts regarding 'reliability’, 'availability’, 'maintainability’, 'safety’ amd, if
applicable, 'life cyclécosting' described in 8.8;

IS0 9001:2

g) thenee

38

015, 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) therequired design and development verification and validation activities;

d) the responsibilities and authorities involved in the design and development process;
e) theinternal and external 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;

d for involvement of customers and users in the design and development process;

© IS0 2023 - All rights res
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the requirements for subsequent provision of products and services;

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

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

consjder:

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 archifecture (e.g.
gtarting from component design review, then sub-system design‘teview and up to system design
review);

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

The §tages and controls for design and development shall beidocumented (e.g. in a quality glan).

NOTH Design stages can be conceptual design, prelimingry design and final design.

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

consjder:

the quality assurance methods for\each design and development stage in order fo meet the
bjectives (e.g. defined in a quality-plan);

tthe method to control technical requirements;

tthe method to control the sperational maturity.

NOTE1  Controls can consider operational maturity including maturity of non-functional requijements, such

as pefformance, integratiow’and other non-functional requirements.

NOTE 2  If requirements of special processes are inputs to the design, the risk assessment of [these special

procdsses can betpart of the design and development process.

NOTHE 3  Ceolaboration with external engineering can be considered as externally provided serviges (see 8.4).

8.3.3 ““Design and development inputs

8.3

a)
b)
c)
d)
e)

IS0 9001:2015, Quality management systems — Requirements
.3 Design and development inputs

The organization shall determine the requirements essential for the specific types of products and
services to be designed and developed. The organization shall consider:

functional and performance requirements;

information derived from previous similar design and development activities;
statutory and regulatory requirements;

standards or codes of practice that the organization has committed to implement;
potential consequences of failure due to the nature of the products and services.
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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) therequirements defined in 8.2.2;

b) identifi
8.3.3.1.2
a) product

facilitie

b) presery

I[n addition, the organization should consider:

fation and traceability.

ion and routine testing requirements, including special processes, so far as the produ
5 are known at this stage;

ation requirements.

ign and development controls

ction

8.3.4 Des
IS0 9001:2
The organi3
a) theres
b) review

require
c) verificg

inputr
d) wvalidat

requirg
e) any ne

validat
f) docum
NOTE D
conducted sq

8.3.4 Design and development controls

015, Quality management systems — Requirements

ration shall apply controls to the design and develdpment process to ensure that:
11ts to be achieved are defined;

ments;

tion activities are conducted to ensure that the design and development outputs mee
Pquirements;

on activities are conducted to ensure that the resulting products and services meef
ments for the specified application or intended use;

essary actions are taken'‘on problems determined during the reviews, or verification|
on activities;

bnted information 6fthese activities is retained.

esign and develepnient reviews, verification and validation have distinct purposes. They c3

5 are conducted to evaluate the ability of thé results of design and development to meet

bparately or inany combination, as is suitable for the products and services of the organization.

t the

the

and

n be

8.3.4.1 Dq

The organiz,

psign and-development controls — Supplemental

ation should apply controls to the design and development process considering:

a)

the functional breakdown;

b) the operational maturity;

c)

the implementation of quality assurance methods.

8.3.4.2 Designreviews

Regarding design reviews, the organization shall define:

a) criteria
b) mandat
40

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

ory and optional participants.
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Representatives of functions joining design reviews shall 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 input for project phase reviews (see 8.1.3.1).

8.3.4.3 Design verification

The organization shall ensure that technical requirements are verified

NOTH Design verification activities can be finite element analysis, calculations, moéKk-upp and design
accorppanying tests.

8.3.4.4 Design validation
Regarding design validation, the organization shall:
a) e¢nsure that technical requirements are validated;

b) ¢omplete validation prior to the delivery or end of commissiening or agree on controll plans with
¢ustomers and monitor them until completion.

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

8.3.4.5 Design verification and validation testrequirements

Wheh tests are necessary for verification and validation, the organization shall plan, contro] and review
thesg tests. The organization shall ensure that:

a) festplans, test specifications or testprocedures provide reproducibility and define:
1) testobjectives;

2) testconditions and environment;

3) the product to be\tested;

4) resources neéded;

3) testacceptance criteria;

¢) parameters to be recorded;

T)_-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) thetestacceptance criteria are met.
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8.3.5 Design and development outputs

IS0 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;
¢) 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 intepded
purpose and their safe 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 that design and development outputs;
a) are Veritied 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 quthorities and acceptance criteria for:design approval;
c) define gscalation rules in case acceptanee/criteria for approval are not met;
d) ensure |that information for production and service provision includes requirements for the
preserviation of product.
NOTE The design and development outputs can include, for example, specifications and drawings (also|from
external proyiders), informatipn\on materials, production process flow charts and/or layouts, inspection and
test plans, wprk instructions™for production, process and product approval acceptance criteria, identifidation
requirements, results of efror prevention activities (e.g. FMEA), methods of rapid detection and feedbdck of
product and for productionprocess nonconformities.
8.3.6 Desjign and development changes

impactonc

ISO 9001:2615, Quatity mamagement systems—Requirtemrents

8.3.6 Design and development changes

The organization shall identify, review and control changes made during, or subsequent to, the design
and development of products and services, to the extent necessary to ensure that there is no adverse

onformity to requirements.

The organization shall retain documented information on:

a) design and development changes;

b) the results of reviews;

¢) the authorization of the changes;

d) the actions taken to prevent adverse impacts.

42 erved
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8.4 Control of externally provided processes, products and services

8.4.1 General

IS0 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 prganization shall determine the CONtrois to be appiied to externaily provided processegs, products
and services when:

a) [products and services from external providers are intended for incorppration into the
organization's own products and services;

b) [products and services are provided directly to the customer(s) by external\providers pn behalf of
the organization;

c) R process, or part of a process, is provided by an external provider-as.a result of a decfsion by the
organization.

Thelorganization shall determine and apply criteria for the evaluatien, selection, monitorirg of perfor-
mance, and re-evaluation of external providers, based on their.ability to provide processes pr products
and services in accordance with requirements. The organizatioii shall retain documented {nformation
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 prganization shall determine the type and extent of requirements from 8.4 that apply to external
provfders, with risk assessments based onrdefined criteria.

The |organization shall establish, implement and maintain a process for EPPPS described in
IS0 9001:2015, 8.4.1 to ensure cenformity to requirements.

This|process shall include requirements defined for:

a) (¢lassification of external providers and EPPPS (see 8.4.1.1.2);
b) eéxternal providers' evaluation (see 8.4.1.1.3);

c) external praviders' approval (see 8.4.1.1.4);

d) externmalproviders' offer selection (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 C(lassification of external providers and external provided products, processes and
services

Classification of external providers and EPPPS shall be performed on defined criteria to 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 requir¢ments.

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

Classificatidn criteria should include:

a) strategic needs;

b) pastexperiences;

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 externdlproviders;

b) availability of external providers' qualifications (e.g. certifications according to this docuinent,
ISO 900[1), supplemented, when appropriate, by other means (e.g. audit).

The organizption shall determine andmonitor a strategy to enable the targeting of:

external

c)

d) externa
system.

Targeted ex|
annual spen
and quality

providers that meet the-requirements of this document;

providers that méet the requirements of ISO 9001 or an equivalent quality manage

ternal providers shall be identified considering their product scopes, strategic relev
d volumeg, product criticality, design activities, turnover in the railway sector and del
performance.

ment

hnce,
very

8.4.1.1.4

Apprnval of external prnvidnrc

The organiz

a)
b)

ation shall:

establish criteria to approve external providers;

approved external providers;

<)

approval.

EPPPS shall

44

be provided exclusively by approved external providers.

ensure that functions having the authority to approve have also the authority to reject already

maintain a register of approved external providers, including the definition of their scope of
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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) fthe classification of the external providers concerned by the offer.

8.4.1.1.5.2 The analysis should take into account:
a) the output of a risk analysis;
b) the operational maturity of externally provided products.

Priof to the issuance of a purchase order, the organization should ensure that the external provider has
fullylunderstood all technical requirements, e.g. by a joint contract review.

8.4.2 Type and extent of control

IS0 P001:2015, Quality management systems — Reguirements
8.4.2 Type and extent of control

The prganization shall ensure that externally proyided processes, products and services do npt adversely
affe¢t the organization's ability to consistently deliver conforming products and services to it§ customers.

Thelorganization shall:
a) fnsure 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 if intends to
apply to the resulting output;

c) [ake into consideration:

1) the potentialimpact of the externally provided processes, products and servjces on the
organization's ability to consistently meet customer and applicable statutory and regulatory
requiréments;

D) theeffectiveness of the controls applied by the external provider;

d) [determine the verification, or other activities, necessary to ensure that the externally provided
TOCESSES, 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 or modified 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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use in a customer contract unless otherwise agreed with the customer;
e) approval of release (e.g. to start serial production);
f) definition or update of configuration baseline considering change control (see 8.1.4).

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

validation of externally provided products or technologies (e.g. new design software) before first

a) pre-production reviews;
NOTE Drn-prnr‘nr‘finh reviews can prnvidn evidence of controlled conditions and readiness for the start
of the finst article production.

b) firstsyqtem integration.

The organiz

ation should report progress in achieving design and development objectivesand staf]

quality assurance activities to its external providers.

8.4.2.2 EY

The EPPPS
requiremen

Activities fo

ternally provided products, processes and services verification-after release

shall not be used or processed until it has been verified @5 conforming to speg
[s or unless it is released under authorized concession (see-8:7.3).

r EPPPS verification after release shall include:

us of

ified

a) planning of activities [e.g. in an inspection and test plan, including the determination of the extent,
frequenicy, sample size and methods of control, see 4.4.3:f){;

b) provisign of instructions, checklists or templates fopyerification activities;

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

d) confirmation of release of the EPPPS;

e) management of nonconformingERPPS.

Where the |organization utilizes_test reports to verify EPPPS, the data in those reports shalll be

comparable[with acceptance. ritéria stated on the report, thatare derived from purchasing information,

e.g. specific

The organiz
assessment,

NOTE1 V{
certificates,

htions, standards:

ation shallydetermine a plan for periodical verifications of raw material based on

rification of raw material composition or conformity can be done by checking, for exa
hemical analyses, own laboratory tests.

risks

|mple,

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 define controls, e.g. regular audits at external provider premises.

Where the organization 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.

NOTE 2  EPPPS verification after release can be the incoming inspection or part of a quality gate at external
provider premises.
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8.4.2.3 Monitoring of external providers' performance, re-evaluation and ranking

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

a)
b)
‘)
d)

e)
f)

periodical reviews of external providers' performance (see 9.1.1.1 for related PIs);

definition of criteria to audit external providers;

results of these reviews as a basis for establishing the type and extent of controls to be implemented;

actions planned to be taken when the external provider does not meet technical requirements and/

or performance targets;

lleedback of their performance to be given to the external providers;

fegular joint performance reviews.

In addition, the organization shall:

g)
h)

identify external providers to be developed;

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

8.4.3 Information for external providers

ISO P001:2015, Quality management systems — Requirements
8.4.8 Information for external providers
The|organization shall ensure the adequacy of requirements prior to their communication to the ex-

ternjal provider.
Thelorganization 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, processesand equipment;
B) the release of products and services;
c) fompetence, including any required qualification of persons;
d) [the externdbproviders' interactions with the organization;
e) [controkand monitoring of the external providers' performance to be applied by the organization;
f) erification or validation activities that the organization, or its customer, intends to|perform at
he 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 traceability of requirements (see 8.2);
c) approval of special processes by the organization or its customer, where required.
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ation shall also communicate to external providers its requirements for:

identification and applicable revisions of specifications, drawings, process requirements including

the ones for special processes, inspection instructions, appropriate details from the organization's

project

f)
g)
h) informd

right of
authorif

NOTE Fy
designr
test sam
producti
obsolesq
auditing|
supply ¢

cascadin

8.4.4 Sup
The organiz

a)

request|

quality plan and other relevant technical data;

management of changes and nonconforming outputs;

delivery schedule of EPPPS;

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

tion about the product criticality (e.g. salety critical;

access by the organization, its customers or other relevant parties (e.g.-tégul
ies) to facilities involved in the order and to applicable documented informationt

rther requirements communicated to external providers can be related to:

bviews;

ples (e.g. production method, number, storage conditions) for investigation or design approval
on: routine testing, inspection and acceptance, including related ifistructions;

ence management;

hain logistics including packaging and labelling;

g requirements to its external providers.

ply chain management
ation shall:

acknowledgement of its putchase orders from the external providers until receipt

retain documented information of this acknowledgement;

b) documsgd

The organiz
in order to
processes,

nt requests of changes\sent to the external providers (see 8.4.3.1).

ation shall communicate updated delivery schedules and forecasts to its external prov
give inputs fer)their resources planning. This shall include delays to the deliveri
oducts and‘services from the organization to the external providers.

r
Supply chairl information (e.g. delivery dates, quantities), exchanged with customers, external prov|

and the orgj
a software

hnization (e.g. design, production), shall be managed and be maintained up-to-date (e
ool).

hitory

and

iders

es of

iders
g. by

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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Production and service provision

8.5.1 Control of production and service provision

ISO
8.5

a)

b)

d)

f)

g)
h)

9001:2015, Quality management systems — Requirements
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:

the availability of documented information that defines:

to be performed;
2) the results to be achieved;
the availability and use of suitable monitoring and measuring resoufces;

the implementation of monitoring and measurement activities at appropriate stages t(g

have been met;
the use of suitable infrastructure and environment forithe operation of processes;

the appointment of competent persons, including any required qualification;

for production and service provision, where'the resulting output cannot be verified by
monitoring or measurement;

the implementation of actions to prevent human error;

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

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

criteria for control of processes or outputs, and acceptance criteria for products and services,

the validation, and periodic revalidation, of theability to achieve planned results of thie processes

verify that

subsequent

8.5.1

8.5.1

NOTH
oring

The
prov

This

.1 Control of production and service provision — Supplemental

.1.1 General

Productienimrthe context of this clause can also apply at customer premises (e.g. during cd
tallation untilhandover).

organization shall establish, implement and maintain a process for production
sion:

process shall:

mmissioning

and service

a) i

nclude 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) pre

b) referto

servation (see 8.5.4);

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) rel

L | b | - L QL0
dST UL JIotutis 4l STIVILES [SCT 0.V,

5) confrol of nonconforming outputs (see 8.7);

6) FAI

8.5.1.1.2

5 (see 8.9).

Controlled conditions

Controlled donditions shall include:

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

1) drawings, bill of material, production process flow charts,vinspection and test plan
production documents (e.g. work instructions, productien' schedules, work order, pr

car

2) al

1s);

st of tools and numerical control machinexprogrammes required and any sp

instructions associated with their use;

b) monitof

nonconforming outputs);

c) evidencg that all production and servige\provision, including inspections, have been autho

and co

pleted as planned;

d) actions [to prevent recurrence of pastproblems;

e) risk asgessment covering all-the production and service provision activities with the appli
methodfs);

f) assessment of risk impact of deferred work to ensure control of work to be carried out wif
affectinlg quality and¢satety;

g) reworkjand repair’'of nonconforming outputs (see 8.7.3);

h) use of statistical process control, if applicable.

ing of production and service provision™in all shifts (e.g. parts quantities, split or

ning,
hcess

beific

ders,

rized

rable

hout

8.5.1.1.3 Verification of the process for production 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)
b)
‘)
d)
e)
f)

design and development requirements are fulfilled;
controlled conditions are achieved;
FAl is completed (see 8.9);

validation is completed prior to handover of the products and services to the customer

]

fe-validation is completed as part of changes implementation;

eedback to design and development is given in order to support continual“impi
roduction and the related documented information.

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

a)
b)

c)

easurement capability studies;
Ilrocess capability studies;

dnalysis 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)

b)

d)

gchedule production (including production.equipment) in short-, mid- (master producti
gdnd long-term (sales and operation plan)in order to meet the customer delivery requir

Ibe supported by a software tool which:

1) covers the production phases;

2) captures updated production status information;

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

Wise customers' and external providers' forecasts and orders to plan and adjust 1
fesources in accordance with its workload, taking into account risks (e.g. extra orde
inute, external providers' failure);

identify-bottlenecks in production.

ovement of

bn schedule)
ements;

egularly its
r at the last

8.5.1.2.2 Regarding production scheduling, the organization should:

a)

b)

consider:

1) results of risk analysis;

2) pastexperience;

3) efficiency measurements;

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:

1y
2)
3)
4)

5)
6)
7)
8)
9)

c) retentid

NOTE

sealing, casti

responsibilities and authorities;

appllicable standards;

risi assessment with the applicable method(s) (e.g. process FMEA);

work instructions, as a minimum when there is no applicable standard, including:

per

qu
vallil

re-y

SH

management;

manpower;

machine;

methods;

material;

mother nature (environmental conditions);

sonnel qualification;

qu:|lity assurance and control methods andrelated documented information;

lification of the special process;
dation for each specific application;
ralidation after changes;

n of documented ipformation in relation to the above requirements.

tightening, and welding.

8.5.1.4 Pi

8.5.14.1

odudtion equipment

ecial processeszas defined in ISO 9000:2015, 3.4.1, Note 5 to entry, can be, for example, bondin
ng, crimpingghedt treatment, riveting, surface treatment, including painting and coating, t

o and
brque

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)
3)
4)

52

vali

dated prior to first use (see 8.9);

registered with individual identification;

protected against deterioration, including storage and preservation as appropriate, when the

equ

ipment 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) adjustthe planned intervals and activities in accordance with occurrence of failures;
d) periodically review the production equipment with the future in mind (inputs for 7.1.1);
e) ensure the availability of spare parts and consumables with long lead time;

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

g) 7retain 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, if applicable.

8.5.2 Identification and traceability

ISO P001:2015, Quality management systems — Requirements
8.5.2 Identification and traceability

Thelorganization shall use suitable means to identify gutputs when it is necessary to ensuyre the con-
fornpity of products and services.

The|organization shall identify the status of outputs with respect to monitoring and measfirement re-
quirements throughout production and service provision.

The prganization shall control the unique identification of the outputs when traceability is a requirement,
and shall retain the documented information necessary to enable traceability.

8.5.2.1 Identification and traceability — Supplemental

Itemp shall be traceable from_their origin up to at least the end of warranty where traceability is
requjred by contract or configliration management (see 8.1.4.1).

The prganization shalldéfine the method to identify items (e.g. by machine readable codefs, stamping,
labelling).

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

NOTE 2  Statutory or regulatory norms can require traceability.

If th¢ status of a product or its identification is not known, the organization shall manage thle product as

a noneohforming product

The organization should use machine readable identification.

8.5.3 Property belonging to customers or external providers

IS0 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
itis under the organization's control or being used by the organization.

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

© IS0 2023 - All rights reserved 53


https://standardsiso.com/api/?name=94193d6b8159f38a33d1d710c4375b4e

IS0 22163:2023(E)

When the property of a 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

equipment, premises, intellectual property and personal data.

A customer's or external provider's property can include materials, components, tools and

8.5.3.1 Property 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

In the event
should perfq

8.5.4 Pre

T]lle traceability requirements can be defined by the parties.

that property is lost, damaged or otherwise found to be unsuitable for use, the onganiz
rm a cause analysis and take required actions.

servation

htion

IS0 9001:2
8.5.4 Preg

The organi
necessary t|

NOTE P

transmission or transportation, and protection.

015, Quality management systems — Requirements
ervation

vation shall preserve the outputs during production and.service provision, to the ex
o ensure conformity to requirements.

reservation can include identification, handling, contamination control, packaging, sto

tent

rage,

8.54.1 Py

The organiz
specificatio}

a)
b)
‘)
d)
e)

Conditions |
and taken ir

markin
special
cleaning

shelf lifg

These docu
premises (e

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

eservation — Supplemental

ation shall have documented specifications for preservation in accordance with prq
1s and applicable regulations, addressingthe following until handover:

b and labelling regarding identifjeation;
handling for sensitive products;
r regarding contamination-control and storage;

e control and stockrotation (e.g. firstin, first out);

egarding preservation having impact on product conformity shall be identified, ana
to accounpas inputs for these documented specifications.

mented specifications shall be applied to physical items managed in the organizat
gmaterial received from external providers, property belonging to customers, wo

duct

ysed

ion's
rk in

progress and products manufactured by the organization).

NOTE
the final dest

ination.

8.5.5 Post-delivery activities

These documented specifications can apply to warehouses, internal processing, delivery processes to

services.
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IS0 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

In determining the extent of post-delivery activities that 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 lifetime of 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.

8.5.5.1 Post-delivery activities — Supplemental

NOTHE 1  Post-delivery activities are performed after handover to the customer, until contract eljligations end
(e.g. dn-site technical training, solving quality problems).

The ¢rganization shall establish, implement and maintain a process for post-delivery activities.
This process shall include:
a) tfequirements defined in ISO 9001:2015, 8.5.5;

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

c)

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

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

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

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

NOTE 2  During first delivery activities,adequate data can be collected to support RAM data cpllection [e.g.
failurle symptoms, mileage, operating Hours; see 8.8.2 c)] and for LCC data collection [see 8.8.4 c)].

8.5.4 Control of changes

ISOP001:2015, Qualityymanagement systems — Requirements
8.5.p Control of changes

The|organization¢shall review and control changes for production or service provision, t¢ the extent
necdssary tognsure continuing conformity with requirements.

Thelorganization 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

IS0 9001:2015, Quality management systems — Requirements
8.6 Release of 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 the customer 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)
b)

evidence of conformity with the acceptance criteria;
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
nonconferming-eutputs;

b) requirements for product and service acceptance in inspection and test instructions;

c) authorities for release.

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

In case pla
concession t

Inspection
d) the critg
e) documsg

f) the typq

with thg

Inspection 4

instructiony.

The organiz

8.7 Conti

hned arrangements are not satisfactorily completed, the organization shall requ
o the customer (see 8.7.3) prior to the release of products and services.

nd test instructions shall include:
bria for acceptance;
nted information for inspection and test results;

b of monitoring and measuring resources required and any specific instructions assoc
Pir use.

nd test records shall include actual resulfs‘data in accordance with the inspection anc

ation should establish, implement'and maintain a process to release products and sery

ol of nonconforming outputs

st a

jated

| test

ices.

IS0 9001:2

8.7.1 The
tified and c

The organiz

8.7 Control of nonconformihg outputs

015, Quality management systems — Requirements

bntrolled to prevent their unintended use or delivery.
ation shall\take appropriate action based on the nature of the nonconformity and its effe

the confor

detected affer.delivery of products, during or after the provision of services.

ity of proeducts and services. This shall also apply to nonconforming products and sert

prganization shallensure that outputs that do not conform to their requirements are iden-

Cton
rices

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;
¢) informing the customer;
d) obtaining authorization 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;

¢) describes any concessions obtained;

d) identifies the authority deciding the action in respect of the nonconformity.
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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.

NOTE1  All processes can cause nonconforming outputs (e.g. design and development outputs).

NOTE 2  The process for the control of nonconforming outputs can be combined with the process for managing
nonconformity and corrective action defined in 10.2.3 or the change control process in 8.1.4.2.

The process shall include:

a) fequirements detined in 8.7.1, 8.7.2 and 10.Z;

b) aregister of nonconforming outputs.

For onconforming 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) 4 register of concessions from the organization and exterfial providers, recording expiration date
dnd authorized quantities;

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

utputs.
RegaTrding control of nonconforming outputs, the-organization shall ensure:
f) yhen the authorization of the concessions expires, then the product cannot be used anymore;
g) in case of concessions requiring customer approval:
1) customer approvals shall be obtained prior to delivery;

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

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

4) recording6fconcessions on the product declaration of conformity:.
8.8 | Reliability, availability, maintainability, safety and life cycle costing

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. I[EC 62278 or an
equivalent) or guidelines, which are applicable for RAM process.

This process shall include:

implementation of RAM requirements into the design and development along the supply chain;

calculation of RAM data during tender or design stages, to be considered through the entire product

llection (e.g. field data or repair data) during post-delivery activities, mainten
ment or repair contracts;

and comparison with field data from previous similar products (e.g. 8D, ERACAS);
k on RAM data to relevant operational teams to improve design;
Ik on RAM data to relevant external providers regarding their supplies;

ing RAM objectives; in case objectives are not met, the organization shall analyse field

a)
life cycle;
b)
c) data cq
replacel
d) analysiy
e) feedbac
f) feedbac
g) monitof
perforni

Cause analy
and severity

In case the
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door systemf{
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ty

rganization delivers safety-related fnechanical and/or electrical/electronic/programn
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d services. Therefore, the organization shall identify regulations, standards (e.g. IEC 6]
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fety activities are meant to cover SILs as well as safety-related electronic systems which can a
, braking systems’and power supply systems.

cycle costing

ation 'should establish, implement and maintain a life cycle costing management pr

ance,

data,
[.

5is should be executed based on failure category, component allocation and impact (refnedy

jould

hable
s for
p278,

ducts

so be

pCESS

b and services by taking into account the need of the market as well as their interes

for product

operator, system integrator, equipment manufacturer).

This process should include:

a)
b)

calculation of LCC data;

supply chain;

<)

replacement or repair contracts;

d)
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monitoring LCC objectives.

t (as

implementation of actions into the design and development, production and maintenance along the

data collection (e.g. field data, repair data) during post-delivery activities, maintenance,

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

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

This process shall include:

a)
b)

)

d)

e)
The

planning in accordance with defined criteria in order to identify products subjected to

preparation of the FAI;

the FAIL

inspection and verification activities, including review of production processes with focus on

it ] dcoacia l nrocaccac:
TT

crittealand-special precesses;

¢riteria:

1) forrelease of the serial production;
2) for conditional release;

3) forrejection.

follow-up of corrective actions.

rganization shall retain related documented information.

8.9.2 In addition, this process should define:

a)
b)

Ire—conditions to be evaluated before performingthe FAI;

articipants of the FAI depending on the item:

8.9.3 The FAI process shall be applied:

a)

b)

o internal products and EPPPS-(see 8.4) in order to release serial production and
roduction equipment (see 8.5.1.4) and production processes (see 8.5.1.1.4);

n arepresentative item from'the first series production run of a new product or signif
fan existing product, following:

1) the verificationrofthe production process; or

2) achange thatinvalidates a previous FAI result.

NOTH Significaht changes of existing products can include:

najor design changes (such as relating to performance, reliability, availability, maintainabil
thet important features);

to validate

cant change

ity, safety or

equipment, or other changes);
transfer from one factory to another;
restart of production if process conditions have changed;

other changes that can affect the conformity of the product.

8.10 Obsolescence management

. A ] Is ] PR TN DRSO il q s :
Imayor—proatuctioi processS—traiges (Sttiras ProcesSSMetnoas;, teST IMCTIoas, proatctioiror measuring

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.

NOTE 1 Olpsolescence Issues can be technical, Tunctional or concern knowledge.

NOTE 2  IHC 62402 provides requirements and guidance for obsolescence management.
NOTE3  Obsolescence can be managed, for example, by:

— means of a second source strategy;

— storage approach;

— modulardesign with standardized interfaces;

— upgradelto more modern technology.

9 Perforrmance evaluation
9.1 Moniftoring, measurement, analysis and evaluation

9.1.1 General

IS0 9001:2015, Quality management systenis — Requirements
9 Performance evaluation

9.1 Monitgring, measurement, analysis and evaluation

9.1.1 Gengral

The organization shall determing:

a) what needs to be monitpored’and measured;

b) the methods for monitoring, measurement, analysis and evaluation needed to ensure valid resjults;
¢) when the monitoripng and measuring shall be performed;

d) when the resultsfrom monitoring and measurement shall be analysed and evaluated.
The organization'shall evaluate the performance and the effectiveness of the 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 Some PIs can be deemed as KPIs [see 5.3.1 a)].
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