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Foreword

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

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

Attention|is drawn to the possibility that some of the elements of this document may be the subject| of
patent rights. ISO shall not be held responsible for identifying any or all such patent'rights. Details|of
any paterft rights identified during the development of the document will be in the Introduction and for
on the ISQ list of patent declarations received (see www.iso.org/patents).

Any trad¢ name used in this document is information given for the convenience of users and does ot
constitut¢ an endorsement.

o

expressions related to conformity assessment, as well as information about ISO’s adherence to
World Trgde Organization (WTO) principles in the Technical Bafriers to Trade (TBT) see the followi
URL: ww.iso.org/iso/foreword.html.

(¢

For an explanation on the voluntary nature of standards, the{meaning of ISO specific terms aﬁE

oQ

This docyment was prepared by Technical Committee ISO/TC 269, Railway applications.

The aim df this document, which has been prepared by UNIFE, the European Rail Industry Associati]:n,
is the deyelopment and continual improvement*of a business management system to ensure prodyct
quality and safety in the global rail sector.

The contdnt inside the boxed text of this document is ISO 9001:2015 text. The text outside the boxes Has
been origjnated by the UNIFE, IRIS Certification™ working group.

Whenevef the ISO 9001:2015 text in this document refers to quahty management system”, this
term is understood hereinafter)as “business management system”, not limited to quality, so thaf it
encompagses all business_processes of the organization. Therefore, in the supplemental rail secfor
specific requirements, theférm “business management system” is used outside the boxed text.

Whenever the ISO 9001:2015 text refers to “this International Standard”, this applies to this documehpt,
including|the text©utside the boxes.

Wheneverl this\document refers to clause numbers, it is to be understood that all the requiremeits
under thif €lause including sub-clauses are to be considered.

Whenever this document refers to “safety”, the term is to be understood as “product safety”, not to be
confused with “occupational safety”.

Whenever the 1SO 9001:2015 text in this document refers to “quality policy” or “quality objectives”
these terms apply to “safety policy” or “safety objectives” accordingly.

Whenever this document requires documented processes (e.g. calibration and production), these
processes can be defined within a single documented process (e.g. both defined within a “production
management” process).
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0 Introduction

0.1 General

IS0 9001:2015, Quality management systems — Requirements
0.1 General

The adoption of a quality management system is a strategic decision for an organization that can
1 £ 3 id 1l £, pa | 1l d L H £ gy 1 | pa | 1
CllJ LU lllllJl UVUOC IS UvVCIdlIll lJCl IUT IIIAIICT dllu lJl UVIUCT da SUUIIU UdoIoS 1TUI SuosudIllliduilic UTV 10pment

hitiatives.

—

=

he potential benefits to an organization of implementing a quality management system hased on
his International Standard are:

—

d) the ability to consistently provide products and services that meet customer and applicable
statutory and regulatory requirements;

h) facilitating opportunities to enhance customer satisfaction;
d addressing risks and opportunities associated with its context\and objectives;

) the ability to demonstrate conformity to specified qualityymanagement system requirerpents.

— Q.

his International Standard can be used by internal and eéxternal parties.

et

[ is not the intent of this International Standard to iniply the need for:

-+ uniformity in the structure of different quality management systems;

- alignment of documentation to the claus&structure of this International Standard;

- the use of the specific terminology 6fthis International Standard within the organizatign.

—

he quality management systemrequirements specified in this International Standard are
omplementary to requirements for products and services.

Q

his International Standardyemploys the process approach, which incorporates the Plan-D¢-Check-
ct (PDCA) cycle and risk-based thinking.

== B~ |

he process approach,enables an organization to plan its processes and their interactions.

—

he PDCA cycl€ enables an organization to ensure that its processes are adequately resoufced and
hanaged, anddhat opportunities for improvement are determined and acted on.

=

Risk-basedthinking enables an organization to determine the factors that could cause its pfocesses
agd itS>quality management system to deviate from the planned results, to put in place prgventive

ntrols to minimize negative effects and to make maximum use of opportunities as they afise (see

larce A 40
Torer LE L L
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Consistently meeting requirements and addressing future needs and expectations poses a challenge
for organizations in an increasingly dynamic and complex environment. To achieve this objective, the
organization might find it necessary to adopt various forms of improvement in addition to correction
and continual improvement, such as breakthrough change, innovation and re-organization.

In this International Standard, the following verbal forms are used:
“shall” indicates a requirement;

— “should” indicates a recommendation;

— "maly" indicates a permission;

«

— “can” indicates a possibility or a capability.

InformaIlion marked as “NOTE” is for guidance in understanding or clarifying thé-associated
requiretpent.

0.2 Quality management principles

ISO 900[1:2015, Quality management systems — Requirements
0.2 Quality management principles

This Intprnational Standard is based on the quality management principles described in ISO 900(.
The des¢riptions include a statement of each principle, a ratiehale of why the principle is importar]t
for the organization, some examples of benefits associated with the principle and examples of typic3
actions fo improve the organization’s performance whenapplying the principle.

—_—

The quality management principles are:
— customer focus;

— leadership;

— engagement of people;

— progess approach;

— impfovement;

— evidence-based decision making;

— relationship management.

viii © ISO 2017 - All rights reserved
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0.3 Process approach

0.3.1 General

IS0 9001:2015, Quality management systems — Requirements

0.3 Process approach

0321 _General

his International Standard promotes the adoption of a process approach when.developing,
implementing and improving the effectiveness of a quality management system, to enhance customer
sptisfaction by meeting customer requirements. Specific requirements considered essentifl to the
doption of a process approach are included in 4.4.

nderstanding and managing interrelated processes as a system contributes to the organjization’s
ffectiveness and efficiency in achieving its intended results. This approach/enables the orgzrnization
b control the interrelationships and interdependencies among the precesses of the system, so that
he overall performance of the organization can be enhanced.

o D

he process approach involves the systematic definition and mianagement of processes, ajnd their
hteractions, so as to achieve the intended results in accordaiice with the quality policy and §trategic
irection of the organization. Management of the processes and the system as a wholg can be
jchieved using the PDCA cycle (see 0.3.2) with an overall focus on risk-based thinking (s¢e 0.3.3)
imed at taking advantage of opportunities and prevéhting undesirable results.

(o Mllariil—|

The application of the process approach in a quality management system enables:
d) understanding and consistency in meeting requirements;

h) the consideration of processes in terims of added value;

d the achievement of effective procéss performance;

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

ol

igure 1 gives a schematic.representation of any process and shows the interaction of its elements.
he monitoring and measuring check points, which are necessary for control, are specifid to each
drocess and will vapy depending on the related risks.

—
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IPROCESSES ENERGY ENERGY PROCESSES
|e.g. at providers INFORMATION, INFORMATION, e.g. at customers
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I intprested parties requirements decision [
L 3.

12
Possible controls and ,

check points to monitor
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&
\

Figure 1 — Schematic representation of the elements of a s@;@e process
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IS0 9001:2015, Quality management systems — Requirements
0.3.2 Plan-Do-Check-Act cycle

Quality Management System (4)

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.

Organization
and its context

parties (4)

\.
\’ .
Q-

Support
L %)
C\\\\ : Operation
S (8)
N
Planning - Leadership ) Performs.mce
Cu§tomer (6) (5) evalhation
requirements 9)
' |
~ 7 Act ! Check
|
/// P |
-
Needs and
expectations of Improvement
relevant \ (10)
interested \

./‘

DTE Numbers in brackets-refer to the clauses in this International Standard.
Figure 2 — Represefitation of the structure of this International Standard in the PDC

oy
\O

Customer
satisfaction

Resultf of
the QMS

Products and
services

/

A cycle
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The PDCA cycle can be briefly described as follows:

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

— Do: implement what was planned;

— Ch }\. lllUllitUl dlld rVVllCl Cc d }il,aiulc‘ nIcdsurcc TULTS33CS dlld thc I'TS u}tiu I UduLtD dll
C PP J P B P
seryices against policies, objectives, requirements and planned activities, and report the results;

— Actjtake actions to improve performance, as necessary.

0.3.3 Risk-based thinking

IS0 90011:2015, Quality management systems — Requirements
0.3.3 Risk-based thinking

Risk-baded thinking (see Clause A.4) is essential for achieving an effective quality managemer
system.| The concept of risk-based thinking has been implicit/in previous editions of thi
Internatfional Standard including, for example, carrying out preventive action to eliminate potentig
nonconfprmities, analysing any nonconformities that do oectir, and taking action to prever
recurrence that is appropriate for the effects of the nonconfermity.

=+ — N

jon

To confgrm to the requirements of this International Standard, an organization needs to plan an
implemgnt actions to address risks and opportunitiés. Addressing both risks and opportunitie
establishes a basis for increasing the effectivenessZof the quality management system, achievi
improved results and preventing negative effects.

%)

Opportynities can arise as a result of a situation favourable to achieving an intended result, fdr
examplg, a set of circumstances that allew the organization to attract customers, develop ne
productp and services, reduce waste.or’improve productivity. Actions to address opportunitigs
can alsd include consideration of associated risks. Risk is the effect of uncertainty and any suc
uncertainty can have positive or rlegative effects. A positive deviation arising from a risk can provi
an oppoltunity, but not all positive effects of risk result in opportunities.

Xii © ISO 2017 - All rights reserved
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0.4 Relationship with other management system standards

IS0 9001:2015, Quality management systems — Requirements
0.4 Relationship with other management system standards

This International Standard applies the framework developed by ISO to improve alignment among
its International Standards for management systems (see Clause A.1).

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

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

— ISO 9000 Quality management systems — Fundamentals and vocabulary provides ¢ssential
background for the proper understanding and implementation of thisTnternational Stanydard;

- 1SO 9004 Managing for the sustained success of an organization —— A-quality management dpproach
provides guidance for organizations that choose to progress‘beyond the requirements of this
International Standard.

oy

nnex B provides details of other International Standai'ds on quality management and quality
hanagement systems that have been developed by ISO/TC-176.

=

This International Standard does not include requirements specific to other management $ystems,
sjuch as those for environmental management,“0ccupational health and safety management, or
filnancial management.

Sector-specific quality management system standards based on the requirements |of this
Ihternational Standard have been develeped for a number of sectors. Some of these standards specify
additional quality management systemrequirements, while others are limited to providing guidance
tp the application of this Internatienal Standard within the particular sector.

A matrix showing the correlation between the clauses of this edition of this International Jtandard
nd the previous edition (150~9001:2008) can be found on the ISO/TC 176/SC 2 open access web site
: www.iso.org/tc176/sc02/public.

© 1S0 2017 - All rights reserved Xiil
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Railway applications — Quality management system
— Business management system requirements for rail

organizations: ISO 9001:2015 and particular requirements
for application in the rail sector

Scope

1 Scope

This International Standard specifies requirements for a quality mandgement system 1
drganization:

d) needs to demonstrate its ability to consistently provide products and services th

H) aims to enhance customer satisfaction through the efféctive application of the system, i

All the requirements of this International Standard are generic and are intended to be appl
any organization, regardless of its type or size,ar the products and services it provides.

NOTE1 InthisInternational Standard, the tekms “product” or “service” only apply to products and
intended for, or required by, a customer.

NOTE 2  Statutory and regulatory réquirements can be expressed as legal requirements.

50 9001:2015, Quality management systems — Requirements

customer and applicable statutory and regulatory requirements, and

processes for improvement of the system and the dssurance of conformity to custo
applicable statutory and regulatory requirements.

vhen an

at meet

ncluding
mer and

cable to

services

1
Th

NOTE

an

.l Scope — Supplemental

is document defines quality management system requirements in the rail sector (RQMS):

applicable throughout the whole supply chain of railway industrial related products for t
and developmént, manufacturing and maintenance activities (excluding operations and s
rail transports);

providing continual improvement, emphasizing defect prevention and defect reduction in t
chains. and

enhancing and sustaining product quality, including its safety aspects.

he design
ervices of

he supply

d applicability of the quality management system as described in ISO 9001:2015, 4.3.

© IS0 2017 - All rights reserved
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2 Normative references

IS0 9001:2015, Quality management systems — Requirements
2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable 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 900072015, Quality management systems — Fundamentals and vocabulary

3 Terms and definitions

IS0 90011:2015, Quality management systems — Requirements

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 9000:2015 apply.

For the purposes of this document, the following terms and definitions,apply.
ISO and [EC maintain terminological databases for use in standardizdtion at the following addresses

— [HC Electropedia: available at http://www.electropedid:erg/

— ISP Online browsing platform: available at http://ww.iso.org/obp

3.1 Tenms and definitions for the rail sector

3.1.1
applicatipn software
computer| program that performs a set of functions to support the execution of a process

Note 1 to ¢ntry: This can be a softwareprogramme, database, computerized spreadsheet, electronic file or web
tool, bought from the market or developed by the organization

3.1.2
availabiljty
<item> ahjility to be in asstate to perform as required

Note 1 to lentry: Availability depends upon the combined characteristics of the reliability, recoverability, gnd
maintainapility of theitem, and the maintenance support performance

[SOURCE{IE€ 60050-192:2015, 192-01-23]

3.1.3
commissioning

phase before handover to a customer, in which a product is final tested under operational conditions to
verify it functions according to its specifications

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

3.1.4

component

sub-device above the integration level of the smallest replaceable unit of a system in service or
maintenance

2 © IS0 2017 - All rights reserved
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3.1.5

configuration audit

audit performed in accordance with documented procedures to determine whether a product conforms
to its requirements and product configuration information

[SOURCE: ISO 10007:2003, 5.6]

3.1.6

configuration baseline

approved product configuration information that establishes the characteristics of a product at a point
1

N dkaae-that caruac ac wafarx o for oottt ot g o db o a6, o~ ola af b o e do . ot
ln CITIIC LITAL OCI VOO do TUILTICIILU ITUIDI dulIviItICO LIIl UusllUuL CIIC TITC \4)’ CIC UL UIIC lJl \VAv SV gy o

[SPURCE: ISO 10007:2003, 3.4]

3.1.7

configuration status accounting
formalized recording and reporting of product configuration information, the status of |[proposed
chpnges and the status of the implementation of approved changes

[SPURCE: ISO 10007:2003, 5.5]

3.1.8
consignment stock
stock owned by an external provider, but held by the organization to ensure availability of pafts

objects having the potential of introducing high<frisks that can threaten quality, safety or] business

EXIAMPLE User manpal, maintenance manual, test reports, test equipment, training, spare and support parts.

closed-Hoopproee ed-to-HAP

modification and use experience
[SOURCE: IEC 60050-192:2015, 192-12-04]

3.1.14
functional requirement
dedicated requirement or capability of a function within the functional breakdown structure

3.1.15

gate criteria

acceptance criteria for deliverables at gates in order to support the decisions to be taken, such as
accepted, conditionally accepted or rejected

© IS0 2017 - All rights reserved 3
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3.1.16

handover
acceptance criteria for deliverables at gates in order to support the decisions to be taken, such as

accepted,

3.1.17

conditionally accepted or rejected

installation
phase after delivery at customer premises and prior to commissioning

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

3.1.18

integratiLn maturity

degree of
EXAMPLI
3.1.19

fulfilment of the integration requirements of a product

Already or never integrated in the organization’s products.

integratipn requirements

requirem
requirem

3.1.20

ents in this environment

key perfgrmance indicator

KPI
indicator,
system

3.1.21
life cycle
LCC
process o

[SOURCE]{

3.1.22
maintain
<item> al

selected by the top management, to evaluate the performance of the business manageme

costing

f economic analysis to assess the cost of an‘item over its life cycle or a portion thereof

IEC 60050-192:2015, 192-11-11]

ability
ility to be retained in, or restored to a state to perform as required, under given conditiong

use and mpaintenance

Note 1 to
maintenar

[SOURCE;
3.1.23

entry: Given conditions would include aspects that affect maintainability, such as: location
ce, accessibility, maihtenance procedures and maintenance resources.

IEC 60050-192:2015, 192-01-27]

maintengnce

combinat

ents regarding integration of a system into a parent system and its-fulfilment of functiomnal

nt

of

for

state in w

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

[SOURCE:
3.1.24

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

manufacturing

activities

to realize products including overhaul and repair

Note 1 to entry: Part of an organizations value chain.

on_ of all technical and management actions intended to retain an item in, or restore it t]) a
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3.1.25
multidisciplinary approach
way of working involving different functions in one team on a specific subject

EXAMPLE Engineering, safety and procurement.

3.1.26
non-functional requirements
frame conditions under which functional requirements are met

Note 1 to entry: Some examples are:

2017(E)

—| standards/regulations/requirements for approval by authorities;

—| operating profile/configuration;

—| additional, specific operator/customer non-functional requirements; and
—| integration (physics/mechanics/electrics/control).

3.1.27
operational maturity
degree of fulfilment of the functional requirements of a product or service

EXAMPLE Not existing, under development, ready to use

3.1.28
product configuration information
refjuirements for product design, realization, verification, operation and support

[SPURCE: ISO 10007:2003, 3.9]

3.1.29

prioduct life cycle

tirthe of the entire life cycle of a productfrom inception, through design and manufacture, to s¢q
disposal

3.1.30
prioduct equipment
equipment used for production

EXAMPLE Machineries, tools, jigs, fixtures, templates, textures, test benches,
prpduction tools.

Ngte 1 to entry:Handcraft equipment (e.g. hammer, screwdrivers) is not considered as production equ

3.1.31
prijoject.core team
pepplefrom different functions appointed to support the project manager in leading and ¢

rvice and

software

ipment.

pntrolling

the project

3.1.32
project management

planning, organizing, monitoring, controlling and reporting of all aspects of a project, and the

motivation of all those involved in it to achieve the project objectives

[SOURCE: ISO 10006:2003, 3.6]
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3.1.33

quality assurance methods

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

EXAMPLE In design and development.

Note 1 to entry: Quality assurance methods can be FMEA, FMECA, quality function deployment, etc.

3.1.34

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

Note 1 to pntry: QDC can be distinguished by causer (e. g. sales, engineering, production, purchasing, project
managemént) and on phase of occurrence (e. g. tender, design, production, post-delivery)

Note 2 to gntry: QDC can include:

a) additional labor, material or other direct costs in the context of failure or change dueto’incorrect design and
the resulting actions taken (e. g. rework, redesign, repurchase, special shipmentg);

b) costs fdue to downtimes;
c) costspfscrap;
d) costs pfproducts rendered unusable by or oversupply of storage;

e) costs|due to accepted third-party claims and costs due to clariis not asserted by the organization agaipst
third parties;

f)  costs fdue to penalties for default or delays

Note 3 to gntry: QDC can also be called nonconformity costs

3.1.35
reliability
probability of performing as required for the time interval (t1, t2), under given conditions

Note 1 to ¢ntry: Given conditions include\aspects that affect reliability, such as: mode of operation, stress lev¢ls,
environmgntal conditions, and mainteirance, where applicable.

Note 2 to ¢ntry: It is usually agsumed that the item is in a state to perform as required at the beginning of the
time interyal.

[SOURCE{IEC 60050-192:2015, 192-05-05]

3.1.36
safety
<product|safety> freedom from unacceptable risk of harm

[SOURCE: TEC 62278, 3.35]

3.1.37
safety case
documented demonstration that the product complies with the specified safety requirements

[SOURCE: IEC 62278:2002, 3.36]
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3.1.38

safety integrity level

SIL

one of a number of defined discrete levels for specifying the safety integrity requirements of the safety
functions to be allocated to the safety related systems

[SOURCE: IEC 62278:2002, 3.38]

3.1.39
safety-related
oty

puriac vwacik o calbalie s Lo oo
Cafp¥rtes— CSPOTTSTOTITty 10T 5ottty

[SPURCE: IEC 62425:2007, 3.1.54]

organization, having activities in design and development and (or) manufacturing and (or) majntenance
(fleet maintenance, refurbishment and component overhaul and (or) repairs) in defined scopes placed

3.2 Abbreviations

Abbreviations Explanation

EPPPS Externally Provided Process, Product and Services
FAI First Article.Inspection

FUEA Failure'Mode and Effects Analysis

FMECA Failure Mode, Effects and Criticality Analysis
FRACAS Failure Reporting Analysis and Corrective Action System
KPI Key Performance Indicator

L¢C Life Cycle Costing

PIDCA Plan - Do - Check - Act

QpcC Quality Deficiency Cost

RAM Reliability, Availability, Maintainability

RAMS Reliability, Availability, Maintainability, Safety
RQMS Rail Quality Management System

SIL Safety Integrity Level
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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

The organization shall determine external and internal issues that are relevant to its purpose
and its frafngl'r‘ direction and that affoct itg a]‘\i]ify to-achieve the intended rncn]f(c) of its qna]i‘l’y

management system.

The organization shall monitor and review information about these external and internal issues.
NOTE 1 | Issues can include positive and negative factors or conditions for consideration.

NOTE 2 | Understanding the external context can be facilitated by considering issues arjsing from leg:ﬁ,
technological, competitive, market, cultural, social and economic environments, whether international,

national,|regional or local.

NOTE 3 | Understanding the internal context can be facilitated by considering)issues related to valuep
culture, knowledge and performance of the organization.

4.2 Unglerstanding the needs and expectations of interested parties

IS0 90011:2015, Quality management systems — Requirements
4.2 Ungderstanding the needs and expectations of interested parties

Due to their effect or potential effect on the organization’s ability to consistently provide products
and serjvices that meet customer and applicable statutory and regulatory requirements, thie
organizgtion shall determine:

a) the |nterested parties that are relevant to the quality management system;
b) therequirements of these interésted parties that are relevant to the quality management systenj.

The orgpnization shall monitor-and review information about these interested parties and thejr
relevanf requirements.

8 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=b3acd31b7473b27e16dac9a720244b4c

ISO/TS 22163:2017(E)

4.3 Determining the scope of the quality management system

IS0 9001:2015, Quality management systems — Requirements
4.3 Determining the scope of the quality management system

The organization shall determine the boundaries and applicability of the quality management system
to establish its scope.

When determining this scope, the organization shall consider:

a) the external and internal issues referred to in 4.1;

=

) therequirements of relevant interested parties referred to in 4.2;

d the products and services of the organization.

The organization shall apply all the requirements of this International Standard’if they are applicable
within the determined scope of its quality management system.

The scope of the organization’s quality management system shall.be available and be majintained
ads documented information. The scope shall state the types of\products and services fovered,
dnd provide justification for any requirement of this International Standard that the orgahization
determines is not applicable to the scope of its quality management system.

(Jonformity to this International Standard may only be claimed if the requirements deterrpined as
ot being applicable do not affect the organization’s ability or responsibility to ensure the copformity
f its products and services and the enhancement of;customer satisfaction.

o =
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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 organization shall establish, implement, maintain and continually improve a quality
management system, including the processes needed and their interactions, in accordance with the
requirements of this International Standard.

The organization shall determine the processes needed for the quality management system and their
applicatjon throughout the organization, and shall:

a) detdrmine the inputs required and the outputs expected from these processes;
b) detgrmine the sequence and interaction of these processes;

c) detdrmine and apply the criteria and methods (including monitoring, measurements and relatefd
performance indicators) needed to ensure the effective operation and conttol of these processes;

d) detdgrmine the resources needed for these processes and ensure theiravailability;
e) assign the responsibilities and authorities for these processes;

f) addfess the risks and opportunities as determined in accordance with the requirements of 6.1;

g) evaluate these processes and implement any changes teeded to ensure that these processes
achjeve their intended results;

h) impfove the processes and the quality management system.

4.4.2 To the extent necessary, the organization-shall:
a) maiptain documented information to.support the operation of its processes;

b) retdin documented information to have confidence that the processes are being carried out as
plarined.

4.4.3 Quality managementsystem and its processes — Supplemental

When this document reduires a documented process, the process documentation shall cover ag a
minimum the requirements described in 4.4.1 a) to 4.4.1 e).

NOTE ProcesseS\can be documented in procedures, instructions, method descriptions, flowcharts |or
workflowq etc. supported by application software and templates.

The orgatllization shall:

a) document a hierarchical structure of its processes;

b) communicate processes (see 7.4) and ensure that people are aware of the processes;
c) train people on processes and ensure understanding (see 7.2.1 f));

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

e) ensure and maintain conformity of the business management system and its processes with
applicable statutory or regulatory requirements and standards.

Documented processes required by this document shall be verified against the applicable requirements
of this document.

10 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=b3acd31b7473b27e16dac9a720244b4c

ISO/TS 22163:

5 Leadership

5.1 Leadership and commitment

5.1.1 General

2017(E)

IS0 9001:2015, Quality management systems — Requirements

5.1 Leadership and commitment

5.1.1 General

Top management shall demonstrate leadership and commitment with respect-te the| quality

management system by:

d) takingaccountability for the effectiveness of the quality management system;

H) ensuringthatthe quality policy and quality objectives are established for the quality manpgement
system and are compatible with the context and strategic direction'of the organization;

d ensuring the integration of the quality management system requirements into the organlization’s
business processes;

d) promoting the use of the process approach and risk-based thinking;

d) ensuring that the resources needed for the quality management system are available;

f) communicating the importance of effective quality management and of conforming to the quality
management system requirements;

g) ensuring that the quality management$ystem achieves its intended results;

H) engaging, directing and supporting” persons to contribute to the effectiveness of thq quality
management system;

i] promoting improvement;

j] supporting other relevant management roles to demonstrate their leadership as it applies to
their areas of responsibility.

NOTE Reference to’“business” in this International Standard can be interpreted broadly to mgan those

activities that are'eore to the purposes of the organization’s existence, whether the organization fis public,

private, for profitor not for profit.

5.1.2 _Gustomer focus
180-9001:2015, Quality management systems — Requirements

a)

b)

c)

5.1.2 Customer focus

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

customer and applicable statutory and regulatory requirements are determined, understood

and consistently met;

the risks and opportunities that can affect conformity of products and services and the ability to

enhance customer satisfaction are determined and addressed;

the focus on enhancing customer satisfaction is maintained.

© IS0 2017 - All rights reserved
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5.2 Policy

5.2.1 Establishing the quality policy

IS0 9001:2015, Quality management systems — Requirements
5.2 Policy
5.2.1 Establishing the quality policy

Top marjagement shall establish, implement and maintain a quality policy that:
a) isappropriate to the purpose and context of the organization and supports its strategic dixectior);
b) proyides a framework for setting quality objectives;

c) inclhdes a commitment to satisfy applicable requirements;

d) inclides a commitment to continual improvement of the quality managemeht-system.

5.2.2 Cpmmunicating the quality policy

IS0 90011:2015, Quality management systems — Requirements
5.2.2 Communicating the quality policy

The quality policy shall:

a) be available and be maintained as documented information;

b) be dommunicated, understood and applied within the organization;

c) be gvailable to relevant interested partiés;-as appropriate.

5.2.3 Quality policy — Supplemental

The qualify policy shall address failure prevention and customer expectations.

5.2.4 Safety policy

Top manfagement shall jestablish, implement, maintain and communicate a safety policy. The
requiremgnts describéd in 5.2.1 and 5.2.2 shall be applied for the safety policy accordingly.
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5.3 Organizational roles, responsibilities and authorities

:2017(E)

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:

d

ensuring that the quality management system conforms to the requirements of this International

Standard;

ensuring that the processes are delivering their intended outputs;

reporting on the performance of the quality management system and)on opportunlities for

improvement (see 10.1), in particular to top management;
ensuring the promotion of customer focus throughout the organization;

ensuring that the integrity of the quality management system-s maintained when ch
the quality management system are planned and implemented.

hnges to

In

Th

Pr
av|

.3.1 Organizational roles, responsibilities and authorities — Supplemental

e top management shall:

appoint process owners (see 4.4.1 €);

document and communicate updates of ownership;

empower representatives independent, from the process execution, to stop the process dr product

or service provision, if quality or safety requirements are not met.

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

e organization shall retain velated documented information.

.3.2 Responsibilities’and authorities of process owners

pcess owner shdll be responsible for the process compliance to requirements listed in 4.
nilability of resources (see 4.4.1 d).

N

except

© IS0 2017 - All rights reserved
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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 issug
referred|to in 4.1 and the requirements referred to in 4.2 and determine the risks and opportuhitig
that neefl to be addressed to:

n wn

a) givgassurance that the quality management system can achieve its intended result(s);
b) enhpnce desirable effects;
c) preyent, or reduce, undesired effects;

d) achieve improvement.

6.1.2 The organization shall plan:
a) actipns to address these risks and opportunities;
b) how to:
1) |integrate and implement the actions into its quality management system processes (see 4.4);
2) [evaluate the effectiveness of these actions:

Actions [taken to address risks and opportunities shall be proportionate to the potential impact o
the confprmity of products and services,

=}

NOTE 1 | Options to address risks cansinclude avoiding risk, taking risk in order to pursue an opportunity,
eliminating the risk source, changing-the likelihood or consequences, sharing the risk, or retaining risk hy
informed decision.

NOTE 2 | Opportunities can-ead to the adoption of new practices, launching new products, opening ney
markets,|addressing new custemers, building partnerships, using new technology and other desirable and
viable possibilities to address the organization’s or its customers’ needs.

6.1.3 Alktions té.address risks and opportunities — Supplemental

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

This processstmattcomnsider:

a) therequirements described in 6.1.1 and 6.1.2 ;

b) regular review and update of risks and actions ;

c) retention of documented information from risk assessments, reviews and actions.

NOTE1 FMEA can be applied for managing risks in business planning, design and development, projects or
production.

NOTE 2  FMECA can be applied for managing risks of critical functions or items (e.g. safety-related).
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In addition, this process should:

i. involve customer and external providers in joint work on risk assessment and response ;
ii. require a multidisciplinary approach for risk reviews ; and

iii. evaluate its effectiveness based on QDCs.

The organization shall define criteria to determine the type and extent of controls in its processes by
risk assessment methodology.

6.1.4 Contingency planning

THe organization shall establish, validate, where applicable, and regularly review its ¢ontingency plan
bajsed on an evaluation of its business risks.

NQTE Business risks can concern utility interruptions, interruptions in the supply chain, labour(shortages,
critical technologies, key production equipment failure, field returns, succession” plan, informjation and
communication technology.

In|case the organization identifies the need to outsource a process during the contingency plahning, the
outsourcing requirements described in 8.1.1 shall be applied.

6.2 Quality objectives and planning to achieve them

150 9001:2015, Quality management systems — Requirements

a

.2 Quality objectives and planning to achieve-them

(o1

.2.1 The organization shall establish quality objectives at relevant functions, levels and pfocesses
eeded for the quality management system:

=

—

he quality objectives shall:

d) Dbe consistent with the quality.policy;

) be measurable;

d take into account applicable requirements;
d) berelevant to.conformity of products and services and to enhancement of customer satigfaction;
¢) be monitered;

f) be commmunicated;

) bedipdated as appropriate.

(01e]

TMhaoraanization chall it ain doacmantad informatinon an tha g ity r\]r\!oni-nrno
e O oot O STt o co i o Ca et e i O orer o o errE-groratrre y - Soyecerv E5r

6.2.2 When planning how to achieve its quality objectives, the organization shall determine:
a) what will be done;

b) whatresources will be required;

c¢) who will be responsible;

d) when it will be completed;

e) how the results will be evaluated.
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6.2.3 Safety objectives

The organization shall establish safety objectives. The requirements described in 6.2.1 and 6.2.2 shall
be applied to the safety objectives accordingly.

6.3 Planning of changes

IS0 9001:2015, Quality management systems — Requirements

6.3 Planning of changes

When the organization determines the need for changes to the quality management systen; thle
changes|shall be carried out in a planned manner (see 4.4).

The organization shall consider:

a) the purpose of the changes and their potential consequences;
b) the |ntegrity of the quality management system;

c) the pvailability of resources;

d) the hllocation or reallocation of responsibilities and authorities.

6.4 Busginess planning

The orgamnization shall establish, implement and maintain dgcumented business planning, reviewed jon
a yearly blasis.

The busirless planning shall consider :

a) objecfives (see 6.2) ;

b) market and product strategy, including.development plans of new products and (or) processes and
phase¢ out strategies;

c) mangdgement reviews (see 9.3) ;

d) budget planning (see 7.1.1.1) ;

e) risks|and opportunities.0f'the organization (see 6.1) ;
f) contihgency plansee’6.1.4) ;

g) need$ and expectations of customers ;

h) impa¢t of chianges in technologies and in statutory and regulatory requirements ;

i compay- canacitv cancidarinatha foracact - and
....................................... €

j)  merger, acquisition, outsourcing and transfer.
This business planning should consider :

i. change of external trends and interested parties needs (e.g. economic policies, environmental
protection, social or cultural issues) ;

ii. the fiscal year calendar of the organization ; and

iii. an appropriate communication of planning outputs.
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Support
.1 Resources

.1.1 General

IS0 9001:2015, Quality management systems — Requirements

7 Support

.1 Resources

.1.1 General

—

he organization shall determine and provide the resources needed for the establ

e

The organization shall consider:
d) the capabilities of, and constraints on, existing internal resources;

) what needs to be obtained from external providers.

mplementation, maintenance and continual improvement of the quality mapagement system.

shment,

7.

THe organization shall establish, implement and maintain a documented process for budget
approval and controlling.

THis process shall consider:

a)| the resources needed for people and infrastructure as a minimum for execution of proc

b

c)| risk provisions (e.g. in case'of potential scarcity of resources).

THe organization shall retain related documented information.

7.1.2 People

|.1.1 General — Supplemental

441d);

)| the current order book and foregast ;

planning,

PSses (see

150 9001:2015, Quality management systems — Requirements

~1

.1.2 People

—

entation

he organization shall determine and provide the persons necessary for the effective implem

fité qualitvy management sustem and forthe aneration and caontrol of its nracesses
1 J o J r r
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17


https://standardsiso.com/api/?name=b3acd31b7473b27e16dac9a720244b4c

ISO/TS 2

2163:2017(E)

7.1.3 Infrastructure

7.1.3 In

NOTE

IS0 9001:2015, Quality management systems — Requirements

frastructure

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

Infrastructure can include:

a) buildlngs and associated utilities;
b) equigment, including hardware and software;
c) transportation resources;

d) information and communication technology.

7.1.4 Epvironment for the operation of processes

of its prq
NOTE
a) socia

b) psycH

These fa

IS0 90011:2015, Quality management systems — Requirements
7.1.4 Environment for the operation of processes

The organization shall determine, provide and maintain the environment necessary for the operatio

cesses and to achieve conformity of products and services.

A suitable environment can be a combination of human and physical factors, such as:

(e.g. non-discriminatory, calm, non-confrontational);

ological (e.g. stress-reducing, burnout pyevention, emotionally protective);
c) physifal (e.g. temperature, heat, humidity, light, airflow, hygiene, noise).

tors can differ substantially depending on the products and services provided.

=}

715 M

7.1.5.1

onitoring and measuring resources

General

71.5 M

IS0 90011:2015, Quality management systems — Requirements

onitoring and measuring resources

7.1.5.1 |General

The organization shall determine and provide the resources needed to ensure valid and reliable
results when monitoring or measuring is used to verify the conformity of products and services to
requirements.

The organization shall ensure that the resources provided:
a) are suitable for the specific type of monitoring and measurement activities being undertaken;
b) are maintained to ensure their continuing fitness for their purpose.

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

18
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7.1.5.2 Measurement traceability

2017(E)

S

—

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

hall be:

standards traceable to international or national measurement standards; when
standards exist, the basis used for calibration or verification shall be retained as_doc
information;

) identified in order to determine their status;

safeguarded from adjustments, damage or deterioration that would-invalidate the ca
status and subsequent measurement results.

he organization shall determine if the validity of previous measurénient results has been a

propriate action as necessary.

ffected when measuring equipment is found to be unfit for it§ intended purpose, and shall take

ibration

dversely

Re

b)

Th
ca

‘)
d)

Th

Th
lo
S0

Nd

.1.5.3 Monitoring and measuring resources — Supplemental

quirements specified in 7.1.5.1 and 7.1.5.2 shall apply to:

all monitoring and measuring resources used for verifying the conformity of products an
to their requirements;

tools used in special processes (e.g. toxque wrench and crimper).

e organization shall establish, implement and maintain a documented process for verif
ibration, or both of monitoring and measuring resources. This process shall include:

requirements defined in</15.1 and 7.1.5.2;

how to react when-moenitoring or measuring resources are found to be unfit for their
purpose (see 7.1.5.2Y.

e organizationrshall retain related documented information.

ation ot\person in charge, intervals for calibration or verification (e.g. in a central a
ftware)s

TE Monitoring and measuring resources can be: test hardware, test software, Automated Test

l services

cation or

intended

e organizatioen shall maintain a register of these resources recording their type, unique identification,

pplication

Equipment

(A

E) or plotters used to produce inspection data. This also includes equipment that is persona

developed in house or supplied by the customer or another external provider.

In
e)
f)

case of internal verification or calibration, the organization shall:
establish related methods and acceptance criteria;

ensure that ambient conditions are suitable to carry out verification or calibration.

The records of measuring results shall provide:

g)
h)

the unique identification of the measuring resource used;

the date of measuring.

© IS0 2017 - All rights reserved
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716 O

rganizational knowledge

IS0 900

1:2015, 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.

and deteg

NOTE 1
experien

NOTE 2

a) intel
failures 3
of improj

b) exter
provider

When a(Ildressing changing needs and trends, the organization shall consider its current knowledg

rmine how to acquire or access any necessary additional knowledge and required updates

Organizational knowledge is knowledge specific to the organization; it is generallgy-gdined b
Ce. [t is information that is used and shared to achieve the organization’s objectives.

Organizational knowledge can be based on:
nd successful projects; capturing and sharing undocumented knowledge.and experience; the resulf
rements in processes, products and services);

hal sources (e.g. standards; academia; conferences; gathering knowledge from customers or extern:

).

nal sources (e.g. intellectual property; knowledge gained from experience; lessons learned fromn

D

<=

S

—_—

7.1.6.1
Regardin

a) mang

Organizational knowledge — Supplemental
b organizational knowledge, the organization shall:

ge return of experience including:

1) idlentification, documentation, implementation and update of best practices and lessq

1¢

2) ¢
NOTE
custo
b) alloc:
c) trang

Regardin

i. usea

barned;

Return of experience canbe derived from and not limited to non-conformities, RAM / LCC d4
mer complaints, internal audits, external provider audits, benchmarks.

ite responsibilities forknowledge management regarding products, processes and projects
fer knowledgewheén required, e.g. people joining or leaving the organization.
b organizatienal knowledge, the organization should:

pplication software to share its knowledge;

pmmunication of best practices and lessons learnt to relevant processes and active projects;

ns

il. encoyrage knowledge sharing by networking;

iii. protect knowledge from unintended disclosure outside the organization (e.g. by access rights,
intellectual property rights, documentation confidentiality classes).

20
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7.2 Competence

IS0 9001:2015, Quality management systems — Requirements
7.2 Competence
The organization shall:

a) determine the necessary competence of person(s) doing work under its control that affects the
performance and effectiveness of the quality management system;

H) ensure that these persons are competent on the basis of appropriate education, trajning, or
experience;

d where applicable, take actions to acquire the necessary competence, @nd evalyate the
effectiveness of the actions taken;

d) retain appropriate documented information as evidence of competence.

=z

OTE Applicable actions can include, for example, the provision of training to, the mentoring of, pr the re-
assignment of currently employed persons; or the hiring or contracting of competent persons.

7.2.1 Competence — Supplemental

THe organization shall establish, implement and maintain a documented process for competence
management.

NAQTE1 Competence can include product, process orproject knowledge, application software, techhiques and
soft skills.

THis process shall include:
a)| requirements defined in 7.2;
b)| identification of gap between actutal and necessary competencies;

c)| theidentification, planning)organization, execution and monitoring of actions to acquire hecessary
competence;

d)| induction for temperary workers and newcomers, covering as a minimum product quality and safety;
e)| input from organizational knowledge (e.g. best practice used for trainings);

f)| providingevidence that trainees understood the training content (e.g. by results of written or oral
examinations or keeping samples of practical exercises) for training defined by the organjization.

THe organization shall retain documented information related to competence management agtivities.

THisPprocess should:

i.  include skill matrices for persons performing work that affect product quality and safety;

NOTE 2  Skill matrices can be used to compare the necessary competencies versus the actual state, considering
progressive levels (e.g. learner, basic, advanced, coach).

NOTE 3  Persons performing work that affect product quality and safety are not limited to quality, engineering
and production. Also people from procurement, field services or other functions of the organization can impact
affect product quality and safety.

ii. ensure regular reviews and update of internal training materials;

iii. include input from nonconformities of products, services or processes (e.g. to evaluate the
effectiveness of trainings).
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7.3 Awareness

IS0 9001:2015, 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 reln zont anolityy oo ctigac.
Cyparmrcqouority OojeeTrves;

wn

c) theif contribution to the effectiveness of the quality management system, including the benefit
of ithproved performance;

d) the Jmplications of not conforming with the quality management system requirememnts.

7.3.1 Awareness — Supplemental

Requirentents defined in 7.3 shall apply to the safety policy and objectives accordingly.

7.4 Communication

IS0 90011:2015, Quality management systems — Requirements
7.4 Communication

The organization shall determine the internal and external communications relevant to the qualit]
management system, including:

~

a) on what it will communicate;
b) whgn to communicate;

c) with whom to communicate;
d) how to communicate;

e) whd communicates.
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7.5 Documented information

7.5.1 General

IS0 9001:2015, Quality management systems — Requirements
7.5 Documented information

7.5.1 General

The organization’s quality management system shall include:

d) documented information required by this International Standard;

=

) documented information determined by the organization as being necessary for.the effedtiveness
of the quality management system.

=z

OTE The extent of documented information for a quality management(system can differ from one
rganization to another due to:

(@)

- the size of organization and its type of activities, processes, products @and’services;

- the complexity of processes and their interactions;

—+ the competence of persons.

7.5.2 Creating and updating

150 9001:2015, Quality management systenis — Requirements
1.5.2 Creating and updating
When creating and updating documented information, the organization shall ensure appropriate:

d) identification and description-(e.g. a title, date, author, or reference number);

=

) format (e.g.language, software version, graphics) and media (e.g. paper, electronic);

d review and approwval for suitability and adequacy.
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7.5.3 Control of documented information

IS0 900

a) itis

1:2015, 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:

available and suitable for use, where and when it is needed;

b) itis
7.5.3.2

activitie
a) dist
b) stor
c) cont
d) retd

Docume
plannin
controll

Docume]
alteratid

NOTE

the pernfission and authority to view and change the'’documented information.

adequately protected (e.g. from loss of confidentiality, improper use, or loss of integrity)

5, as applicable:

ribution, access, retrieval and use;

age and preservation, including preservation of legibility;
rol of changes (e.g. version control);

ntion and disposition.

r and operation of the quality management system shall*be identified as appropriate, and b
ed.

nted information retained as evidence of conformity shall be protected from unintende
ns.

Access can imply a decision regarding the-permission to view the documented information only, g

For the control of documented information, the organization shall address the-followinig

nted information of external origin determined by the 6rganization to be necessary for thie

c

—

7.5.3.3

The orga
documen

The proce
a) the r¢

b) deter
(g1

c) authd

Control of documented information — Supplemental

hization shall establish, implement and maintain a documented process for the control
ed information.

ss shall include:

bquirements defined in 7.5;

minationef the hierarchy of documented information of the business management syst¢
olicies;-procedures, instructions, templates);

rities for and identification of persons creating, verifying, approving and updating

of

EIm

of

docu

hantad information:

et e IO I e oty

d) determination of the types of records (e.g. reports, measurement sheets, drawing) and their
retention periods to comply with statutory and regulatory, contractual and business management
system requirements.

The organization shall retain related documented information.

The process should include the determination of level of confidentiality (e.g. public, internal or

confident

ial), storage media and method of destruction.

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

ISO/TS 22163:

Operation

8.1 Operational planning and control

2017(E)

IS0 9001:2015, Quality management systems — Requirements
8 Operation

8.1 Operational planning and control

T

r
d

jo5)

=

o

=

he organization shall plan, implement and control the processes (see 4.4) needed te\ 1
equirements for the provision of products and services, and to implement the actions deter}
lause 6, by:

he output of this planning shall be suitable for the organization’s operations.

he organization shall control planned changes and review the consequences of unintended
hking action to mitigate any adverse effects, as necessary.

he organization shall ensure that outsourced processes are controlled (see 8.4).

determining the requirements for the products and services;
establishing criteria for:

1) the processes;

2) the acceptance of products and services;

determining the resources needed to achieve confermity to the product and
requirements;

implementing control of the processes in accordance.with the criteria;
determining, maintaining and retaining documented information to the extent necessa
1) to have confidence that the processes have been carried out as planned;

2) to demonstrate the conformity of products and services to their requirements.

heet the
mined in

service

y:

Changes,

8.
Th

TH

.1 Planning for the outsourcing or transfer of processes

e organization'shall establish, implement and maintain a documented process for the plani
outsourcing 6fprocesses that can affect the organization’s products or services quality.

is process shall include:

a)

ing of the

afeasibility study;

b)
‘)
d)
e)
f)

arisk assessment (see 6.1);

planning of required actions for outsourcing;
the communication to customer when required;

a first article inspection (see 8.9), e.g. in case of outsourcing of production process;

retention of documented information from outsourcing activities.
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This process shall be implemented by multi-sites organization transferring a process from one site to
another.

NOTE1 Planning for the outsourcing of processes can prepare a make or buy decision prior to implementing
requirement from 8.4.

NOTE 2  The trigger for outsourcing can be the scarcity of resources or a strategic decision.

NOTE3  The change management process (see 8.1.5) can be implemented for planning outsourcing or transfer
of processes.

8.1.2 Tpnder management

The organization shall establish, implement and maintain a documented process to managé)tendeys.
This procgss shall include:

a) requirements management (see 8.2) ;
b) the type and extent of controls (see 6.1.3) ;

c) risk gnd opportunity management (see 6.1), including monetary evaluatidn;

d) inpufifrom organizational knowledge (e.g. return of experience) (see 21.6) ;
e) planning of deliverables including costs (e.g. time, pricing);
NOTE The standard cost account structure of projects can be'used for the calculation in the tender.
f) planijing of resources for contract execution;
g) offer ppproval.
The orgaIization shall retain documented information related to their tender management activitieg.

The organization shall define required competencies and related levels for persons dealing with tender,
regarding requirement management.

8.1.3 Project management

The organization shall establish, implement and maintain a documented process to manage projects

—

NOTE 1 |The scope of the préject management process depends on the business model of an organization]In
most of th¢ rail sector compahies it is from tender phase until the end of warranty period. However, in other cages
it can be limited to design@nd development only (e.g. for the development of a new product family or platform).

This procgss shall inelude:

a) requ)i['ement management (see 8.2);

b) the type€and extent of controls (see 6.1.3);

NOTE 2  The organization can classify projects depending on the risk and consequently defining the type
and extent of controls.

c) the project phases and activities (e.g. planning, executing, monitoring, controlling and closing);
d) milestones and deliverables per phase, managed by gate methodology;
NOTE 3  Deliverables per phase can be defined in gates checklists.

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

NOTE4  Conditional acceptance can be acceptance with an action plan.
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f)
g)

ISO/TS 22163:2017(E)

requirements from 8.1.3.1 to 8.1.3.9;

records and control of open issues, and put appropriate resources in place to close them.

This process should include:

i.

il.

an escalation process in case of rejection decision from phase reviews to facilitate problem solving;

a review with the customer and key external providers regarding strengths and weaknesses,
opportunities and threats;

iii
Th
h)

Ph
)

k)

TH

Th
re

e organization shall manage its project documented information including:

ase reviews shall:

e organization shall define mandatory and gptional participants of phase reviews.

.1.3.1 Project integration management

1dentirication or best practices and lessons learned during project closure, as a mimnimuin, (see 716)

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

retaining documented information (e.g. plans, schedules, output of reviews, reports, etc.), as
required in 7.5.

be performed:
1) starting at defined level of work breakdown structure;
2) atprojectlevel considering the reviews of the delivérables;

not be passed unless open issues of prior phase reviews are closed. Otherwise, waivef shall be
approved by top management.

e organization shall establish and:implement a project management plan. This plan shall Include or
fer to:

a project organization chatt;

project targets, frame‘eonditions, assigned resources, exclusions;
specific responsibilities and authorities of the project team members;
specific rules\to follow during project execution;

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

NOTE1  Typical functions are sales, design, manufacturing, quality, production, purchasing, figld support

f)

g)

1 1 . 1 h B I 1 =1 1 1 .
dlIU ULIITT dpproupliditc PpCrSULHTICT HICTUUITE TALTT A pIUVIUCT dITU CUSTUIICT WIICIT dpPppPTUpPIIdic.

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

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

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

the control of changes (e.g. scope, time, costs) see 8.1.5.

NOTE2 The project management plan can include any other subsidiary plans required in 8.1.3 (e.g.
communication, human resource, quality).
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In cases where a project involves multiple sites or consortium partners, the project management plan
shall additionally include or refer to:

h) work split and operational interfaces;

i)
j)

specific responsibilities and authorities;

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

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

8.1.3.2
Regardin
a) ident
b) defin
c) subd
d) assig
e)
Regardin
breakdow
NOTE
8.1.3.3
Regardin
a) defin
b) estim
c) sched
D p
2) 1

Project scope management

b scope management, the project management process shall include:

fication of project requirements (e.g. time, commercial, technical), see 8.2;
tion of the scope of work;
vision of work into work packages (e.g. work breakdown structure);

hment of work packages to work package owners;

verification of work packages.

b scope management, the project management process¢sheuld include a standardized wa
rn structure.

Scope management in design and development is detailed in 8.3.2.

Project time management

b time management, the project management process shall include:
tion and sequences of activities;

ation of resources and durations-of activities;

uling considering

ast experience;

ng lead time items$, managed jointly with external providers.

The project schedule shall:

d)

e)

inclufle duration, start, finish and interdependencies of the work packages including those
exterjnal providers;

inclu¢léthe critical path;

f) provide input to the master production schedule (see 8.5.7).

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

rk

of

The project organization shall not change the schedule regarding the customer delivery dates unless
authorized by the customer.

8.1.3.4 Project cost management

Regarding cost management, the project management process shall include:

a) definition of the budget based on calculation from tender;

28
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b) assignment of budget to the respective work packages in a cost account structure;
c) regular control of costs including actual and estimated cost at completion.
The project organization should use standardized application software for cost tracking.

The project organization shall not increase the project budget unless authorized as defined by the
organization.

8.1.3.5 Project quality management

Rggarding quality management, the project management process shall include planphing and
implementation of quality assurance and control activities.

THhe project shall establish and implement a project quality management plan.

NQTE See ISO 10005 and ISO 10006 for guidance.

8.1.3.6 Project human resource management
Rggarding human resource management, the project management process shall include:

a)| definition and description of project roles (e.g. project manager, project buyer, projeft quality
manager) and responsibilities versus those of line fdnctions, reporting relationghips and
empowerment (e.g. financial approval authorities, profit &loss responsibilities, etc.);

b)| acquiring the project team;

c)| managing the project team in terms of péople, competence and awareness, acc¢rding to
requirements defined in 7.1.2, 7.2 and 7.3.

THe project organization shall establish, implement and maintain a human resource plan. [This plan
shpll include:

d)[ assignment of core team members;

e

N

staff assignments (e.g. organization chart).

THhe organization shall define required competencies and related levels for project manggers and
prpject core team membpers; regarding the following:

f)| project management;
g)| project management application software in use;
h)| team work and communication;

i) | projéct quality management;

1 ricke and annaortunitiac managamant:
HScSaH a0 ppertHiaeShdaha Seeht 5

k) products and services to be delivered.

The organization should define required competencies and related levels required for project managers
regarding the following:

i. leadership;

ii. project financials.
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8.1.3.7

Project communications management

Regarding communications management, the project organization shall:

a) apply requirements defined in 7.4 and 8.2.1 ;

b) estab

lish, implement and maintain a project communication management plan;

c) perform regular project reviews to monitor project progress, with the attendance of the core team
members (see 8.1.3.6).

In case o
implemer

Projectre

d) thep
(e.g. 1

e) the fd
f) thea
g) track
The outp

t appropriate countermeasures to avoid any impact on customer or the organization.

views shall include:

equirements, time, costs);

recast (e.g. time, estimated cost at completion);

‘tual risks & opportunities, including status of related actions;
ing of open issues and actions from previous reviews.

it of project reviews should be reported to managemeiit level upper the project manag
issues for decision or escalation.

Project risk and opportunity management
b risk and opportunity management, the project organization shall

requirements defined in 6.1;

Ftunities;

1 documented information ofirisk and opportunity management.

b risk and opportunity management, the project organization should:
e the functional line'managers in risk reviews;

der functionaland integration maturity levels of the products agreed with the customer
s for risks mahagement;

ge oppertunities for cost savings (to balance losses) or cost enhancements (to increg
in), especially in order to recover the project budget deteriorations.

including
8.1.3.8
Regardin
a) apply
b) estab

oppo
c) retail
Regardin
i. invol
ii. consi

input]
iill. mang

marg
8.1.3.9

T

an imminent deviation to the project objectives, the project organization shall identify, apd

Foject performance (actual situation vs. planned situation) based on KPIs as speeified in 9.1.1

er

lish, implement and maintain a register including a financial analysis of risks apd

as

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

8.1.4 Configuration management

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

NOTE 1

30

The configuration management process is applicable for hardware and software.
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This process shall consider as a minimum:

a)
b)
‘)
d)

the configuration management planning;
the product breakdown structure until the lowest replaceable units;
identification of configuration items, at least the safety-related ones;

configuration baselines to be established, as a minimum for “as-designed”, “as-built” and “as-
maintained” configurations;

e)
f)
g)
Th
Th
I

ii.
iii
iv.

Nd

Th
Th

.1.5 Change management

the chhange control of the coniiguration according to 8.1.5;

configuration status accounting;

criteria for identification of traceability (e.g. serialization, batch number).
e organization shall retain related documented information.
is process should:

consider regular internal configuration audits;

integrate external providers’ configuration management system (e.g. interfaces for data fransfer);

consider tools and software used in design, development, production and maintgnance as
configuration items;

be supported by an application software.

TE2 SeelSO 10007 for guidance.

e organization shall establish, implement and maintain documented processes to managg¢ changes.
ese processes shall include:

the requirements defined in this document, such as:

1) in 8.2.4 applicableto.requirements for products and services;
2) in 8.3.6 applicable to design and development changes;

3) in 8.5.6 applicable to production and service provision;

the changeTrequest;

cause-analysis in case of changes deriving from failures;

an‘impact analysis of the change considering risks and opportunities;

g)

h)

verification of proposed changes to avoid adverse effects;

notification to and agreement with customers, external providers and authorities, based on criteria
including, as a minimum, changes affecting their requirements;

NOTE1 A change affecting customer requirements can trigger a deviation permit.

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

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

the approval of change before implementation;
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i) implementation of changes;

j)  the verification of implementation and follow-up.

These processes shall be supported by an application software.

These processes should include:

i. planning of actions in order to minimize the impact of change;

ii. the traceability of changes supported by an application software.

For technlcal product or service changes, these processes shall include in addition:

k) anan
1) ¢
2) ¢
3) r
1) the r¢
m) the r¢

n) requihfements for retention of documented information aboutthe’date and (or) the serial number

the c

NOTE 3
evolution
incident, W

For technlical product or service changes, these processes should include in addition the re-evaluati

of operati
The chan

0) proje

p) requirements for products and;services (see 8.2.4);

q) desig

r) contr

s) prodiiction and\service provision (see 8.5.6) encompassing production processes, producti

equif
NOTE 4

alysis of the change impact on

pnstituent parts and products already delivered;

ustomer specification and configuration;

plated documented information (e.g. quality assurance plan, FMEA report);
-evaluation of functional, non-functional and integration requirentents;

-validation activities depending on the results of the impact/analysis;

anged products and services.
Changes can be generated by lack of reliability, obsolescence (products or external providel

bf standards, regulations, laws, needs for operationy cost optimization, or specific event: accide
eather or customer variation order.

onal and integration maturity.
be management requirements shalliapply to:

ct management (see 8.1.3);

n and developmentofproducts and services (see 8.3.6);

ol of externallyprovided processes, products and services (see 8.4);

ment, preduction programs (software) and production location.

Changes can be initiated by external provider or the organization in order to improve or to correct

design or py-the customer in case of variation order.

of

s),

nt,

he

NOTES5 The trigger point to start the change process is the intended change of approved documented
information.
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8.2 Requirements for products and services

8.2.1 Customer communication

IS0 9001:2015, Quality management systems — Requirements
8.2 Requirements for products and services

8.2.1 Customer communication

(Jommunication with customers shall include:

d) providing information relating to products and services;
) handling enquiries, contracts or orders, including changes;
d obtaining customer feedback relating to products and services, including customer complaints;
d) handling or controlling customer property;

d) establishing specific requirements for contingency actions, when,relevant.

8.2.1.1 Customer communication — Supplemental

THe organization shall communicate to customer when delays are foreseen but cannot be av¢ided (e.g.
delays from external providers).

8.2.2 Determining the requirements related toproducts and services

IS0 9001:2015, Quality management systems — Requirements

§.2.2 Determining the requirements related to products and services

=

Vhen determining the requirements for the products and services to be offered to customers, the
rganization shall ensure that;

o

d) the requirements for-the products and services are defined, including:
1) any applicable statutory and regulatory requirements;

2) those considered necessary by the organization;

low

) the organization can meet the claims for the products and services it offers.

8.2.2,1 \""Determining the requirements related to products and services — Supplemental

W heb-determinins-thereauirements—the-orsanization-shall-consider:
reH-aetter it S te-regtHrements e ergaZatioh- S eoRStaer

a) functional, non-functional and integration requirements;

b) RAMS / LCCrequirements.

When determining the requirements, the organization should consider:

i. experience from similar products / tenders / projects;

ii. requirements resulting from market analysis;

iii. obsolescence requirements (e.g. information coming from market, external providers, regulations);

iv. critical product characteristics;
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v. requirements regarding end of product life (e.g. disposal, recycling).

8.2.3 Review of requirements related to products and services

IS0 9001:2015, Quality management systems — Requirements

8.2.3.1 The organization shall ensure that it has the ability to meet the requirements for products
and services to be offered to customers. The organization shall conduct a review before committing
to supply products and services to a customer, to include:

a) reqyiirements specified by the customer, including the requirements for delivery and pasf
deliyery activities;

b) reqiiirements not stated by the customer, but necessary for the specified or intended usg,
whdn known;

c) requiirements specified by the organization;
d) statutory and regulatory requirements applicable to the products and services;
e) confract or order requirements differing from those previously expressed.

The organization shall ensure that contract or order requirements différing from those previously
defined pre resolved.

The cusfomer’s requirements shall be confirmed by the organization before acceptance, when thie
customdr does not provide a documented statement of their ¥equirements.

[}

NOTE In some situations, such as internet sales, a formalceview is impractical for each order. Instead, th
review cqn cover relevant product information, such as catalogues.

8.2.3.2 | The organization shall retain documentedtinformation, as applicable:

a) on the results of the review;

b) on gny new requirements for the products and services.

8.2.4 Changes to requirements for products and services

IS0 90011:2015, Quality ntanagement systems — Requirements
8.2.4 (Changes to requirements for products and services

The organizationrshall ensure that relevant documented information is amended, and that relevar
persons|are made aware of the changed requirements, when the requirements for products an
services|lare.chianged.

= —~+

8.2.5 Requirements for products and services — Supplemental

The organization shall establish, implement and maintain a documented process to manage
requirements.

This process shall:
a) consider the requirements defined in 8.2;
b) be applicable for:

1) design and development of new products or services meeting market expectations prior to
tender (e.g. platform, product family);
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2)
3)
4)

ISO/TS 22163:

tender management (e.g. submission of tenders, acceptance of contracts or orders);
project execution (e.g. acceptance of changes to contracts or orders);

change control (see 8.1.5);

NOTE 1 This process can be included in the project management process.

2017(E)

c) performed by a multidisciplinary approach including internal and external stakeholders where
applicable;

d)[inciude as a minimum these Steps;

1)
2)
3)
4)

determination (see 8.2.2.1);

review (see 8.2.3);
verification;

validation;

e)| ensure thatrequirements are:

7)

the organization.

updated in case of change.

8.3 Design and development of products and services

8.3.1

General

ed to, by

1) individually checked for compliance clause by clause;

2) evaluated and taken into account;

3) assessed related to risk and opportunities;

4) properly transferred, understood, acknowledged, cascaded down and committ
involved persons;

5) complete, unequivocal, verifiable andfeasible;

6) are documented in a functional and performance specification for technical requirenjents;

NOTE 2  The functional and performance specification can be provided by the customer or est4

blished by

IS0 900152015, Quality management systems — Requirements

8.3 Design and development of products and services

The organization shall establish, implement and maintain a design and development process that is
appropriate to ensure the subsequent provision of products and services.

8.3.1.1 General — Supplemental

The requirements defined in 8.3 shall apply to the design and development or introduction of new
technologies (e.g. composite products, laser welding).

The organization shall perform process FMEA for the implementation of new technologies.

© IS0 2017 - All rights reserved
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The design and development process shall:

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

b) be documented;

c) require a safety case in accordance with IEC 62425 or equivalent for safety-related products in
conjunction with IEC 62278 or equivalent.

The organization shall define required competencies and related levels for persons dealing with design
and deve:tpment, regarding the following:

d) requirement management;
e) configuration management;

f) quality assurance methods.

8.3.2 Design and development planning

IS0 90011:2015, Quality management systems — Requirements

8.3.2 Design and development planning

In determining the stages and controls for design and development, the organization shall consider
a) the hature, duration and complexity of the design and development activities;

b) the fequired process stages, including applicable design and development reviews;

c) thefequired design and development verification and validation activities;

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

e) the|internal and external resource needs for the design and development of products anfd
seryices;

f) the heed to control interfaces(between persons involved in the design and development process;
g) the heed for involvement of customers and users in the design and development process;
h) the Frequirements fof-suibsequent provision of products and services;

i) the [level of control expected for the design and development process by customers and othgr
relefant interested parties;

j) the documented information needed to demonstrate that design and development requirementfs
have beén met.

8.3.2.1 Design and development planning — Supplemental

In determining the stages and controls for design and development, the organization shall consider:
a) the objectives for each process stage;

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

c) the configuration control (see 8.1.4);
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d)

e)

ISO/TS 22163:2017(E)

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

review);

design reviews, verification and validation for special processes.

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

NOTE1 Design stages can be conceptual design, preliminary design, final design.

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

I

il.
iii

NQ

N(Q

.3.3 Design and development inputs

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

the method to control non-functional, functional, performance and integratiop.réquiremse
the method to control the integration and operational maturity.

TE2 If requirements of special processes are inputs to the design, the risk’assessment of thg
hcesses can be part of the design and development process.

TE3  Collaboration with external engineering can be considered as extérnally provided services

meet the

nts;

se special

(see 8.4)

50 9001:2015, Quality management systems — Reguirements
.3.3 Design and development inputs

he organization shall determine the requirements essential for the specific types of prod
ervices to be designed and developed. Thelorganization shall consider:

functional and performance requirements;

) information derived from prévious similar design and development activities;
statutory and regulatoryrequirements;

) 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.

hputs shall beadequate for design and development purposes, complete and unambiguous.

onflicting.design and development inputs shall be resolved.

he origanization shall retain documented information on design and development inputs.

icts and

8.3.3.1 Design and development inputs — Supplemental

Regarding design and development inputs, the organization shall consider the requirements defined in

The organization shall retain related documented information.

In

I.

il.

addition, the organization should consider:

production and routine testing requirements, including special processes, so far as the production

facilities are known at this stage;

the application of design concepts (e.g. design for manufacturing, design for testing, design for

maintainability).
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8.3.4 Design and development controls

IS0 9001:2015, Quality management systems — Requirements
8.3.4 Design and development controls
The organization shall apply controls to the design and development process to ensure that:

a) theresults to be achieved are defined;

b) reviews-are t
reqliirements;
c) veriffication activities are conducted to ensure that the design and development outpuits medt

the |nput requirements;

d) valiflation activities are conducted to ensure that the resulting products and sefyices meet thie
reqiiirements for the specified application or intended use;

e) any[necessary actions are taken on problems determined during the reviews, or verification anfd
valiflation activities;

f) documented information of these activities is retained.

NOTE Design and development reviews, verification and validationthave distinct purposes. They can b
conductdd separately or in any combination, as is suitable for the products and services of the organization.

D

8.3.4.1 |Design and development controls — Supplemental

The organization should apply controls to the design and development process considering:
i.  the fynctional breakdown;

ii. the irfjtegration and operational maturity;

iii. the ihplementation of quality assuranee methods.

8.3.4.2 |Design reviews

Regarding design reviews, thelorganization shall define:

a) critetia for authorization of progression to the next stage (e.g. checklist, rules for acceptance);
b) mandatory and eptional participants.

Representatives:of functions joining design reviews shall have the defined level of competencies and
respective decision making authorities.

The Orgaw ization chall ratqin documantad information volatad +0 dacian raviawc
IHatioh-StarrFetahi-aocdihe e hacioi e ato-ae SHEH-THevieWws:

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).

8.3.4.3 Design verification

The organization shall ensure that performance requirements are verified.
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The organization shall retain documented information related to design verification.

NOTE

ISO/TS 22163:2017(E)

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

8.3.4.4 Design validation

Regarding design validation, the organization shall:

a) ensure that functional, non-functional and integration requirements are validated;

b)[ complete validation prior to the delivery or end of commissioning or agree on contrel,glans with

NQTE

When tests are necessary for validation, the organization shall plan, control andyreview these

customers and monitor them until completion.

Design validation activities are e.g. qualification tests, type tests, product approval tests, e

organization shall ensure that:

c)| testplans, specifications or procedures define:

1)
2)
3)
4)
5)
6)
7)
8)

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

test objectives;

test conditions and reproducible environment;
the product to be tested;

resources needed;

acceptance criteria;

parameters to be recorded;

the method of operation;

the performance of the test;

e)| the acceptance criteria-are met.

THe organization shalltetain documented information of the test results.

[C.

tests. The

iguration
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8.3.5 Design and development outputs

b) are
c) incl
crit
d) spe
pur

The org

IS0 9001:2015, Quality management systems — Requirements
8.3.5 Design and development outputs
The organization shall ensure that design and development outputs:

a) meetthe input requirements;

deauate forthe subhseauent nraocesses forthe nrovision of nroducts and services:
ereLerete = o " P = P v P et oot ¥ ']

bose and their safe and proper provision.

nization shall retain documented information on design and developmentoutputs.

1de or reference monitoring and measuring requirements, as appropriate, and acceptande
bria;
'ify the characteristics of the products and services that are essential for their’intendefd

8.3.5.1

The organization shall ensure that design and development outputs:

a) arev
b) arewv

c) inclu
appli

The organization should

i. ensufe the traceability of outputs to the input requirements;

ii. defin
iii. defin

iv. ensul
prese

NOTE
providers)
work insty
activities
process nd

Design and development outputs — Supplemental

brified and approved prior to release;

brified against production process input requirement;

ration.

b authorities and acceptance criteria for design approval;
e escalation rules in case aeceptance criteria for approval are not met;

e that information for-production and service provision include requirements for f
rvation of product;

The design anddevelopment outputs can include e.g. specifications and drawings (also from exter

information{on“materials, production process flow chart and (or) layout, inspection and test pl
uctions for production, process and product approval acceptance criteria, results of error prevent
e.g. FMEA)/as appropriate, methods of rapid detection and feedback of product and (or) product
nconfarmities.

le the documentation (e.g. operations, mainténahce manuals) and training related to the

he

hal
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8.3.6 Design and development changes

IS0 9001:2015, Quality management systems — Requirements
8.3.6 Design and development changes

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

Treorgamizatiomrshattretaimdocumentedinmformationrom
d) design and development changes;

h) the results of reviews;

d the authorization of the changes;

d) the actions taken to prevent adverse impacts.

8.4 Control of externally provided processes, products and-services

8.4.1 General

I50 9001:2015, Quality management systems — Requirements
8.4 Control of externally provided processes;products and services

4.4.1 General

—

he organization shall ensure that externally provided processes, products and services conform to
equirements.

—

The organization shall determine;the controls to be applied to externally provided piocesses,
fdroducts and services when:

d) products and servicés)from external providers are intended for incorporation |nto the
organization’s own products and services;

H) products and services are provided directly to the customer(s) by external providers gn behalf
of the organization;

d aprocessyor part of a process, is provided by an external provider as a result of a decisiqn by the
organization.

The organization shall determine and apply criteria for the evaluation, selection, monitjoring of
detfermance, and re-evaluation of external providers, based on their ability to provide prodesses or
products and Services I accordance Wit TEqUITETeNtS. 1 e orgarnization siratt Tetaim documented
information of these activities and any necessary actions arising from the evaluations.

8.4.1.1 General — Supplemental

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

NOTE Internal providers are understood as entities from the same corporation delivering products,
processes and services to the organization.

The organization shall establish, implement and maintain a documented process for externally provided
processes, products and services (EPPPS) described in 8.4.1 to ensure conformity to requirements.
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This proc

ess shall include requirements defined for:

a) classification of external providers and EPPPS (see 8.4.1.1.1);

b) external provider evaluation (see 8.4.1.1.2);

c) external provider approval (see 8.4.1.1.3);

d) external provider offer selection (see 8.4.1.1.4);

e) information for external providers (see 8.4.3);

f) EPPP
g) EPPP

h) moni

In addition, the organization shall:

i) mandge the EPPPS risks throughout the supply chain;

j) ident

feedhack;

k) retaih documented information on external provider controls.

8.4.1.1.1

Classifical
type and
external

The organpization shall retain related documented.information.

Classificakion criteria shall include the ability of external provider to provide EPPPS according

requirem

Classifical

i. strat¢gic needs;

il. pasté¢xperiences;

iii. avail
iv. exter
v. theo

In additi

S approval of release (see 8.4.2.1);
S verification after release (see 8.4.2.2);

foring of external provider performance, re-evaluation and ranking (see 8.4.2.3)

fy risks to be communicated to external providers and ask extérnal providers for th

kion of external providers and EPPPS shall be perfermed on defined criteria to determine t
extent of control applied to external providers and the EPPPS (see 6.1.3). As an output, K
roviders shall be identified.

ents.

kion criteria should include:

hble market infermation;
nal benchmarks;

berational and integration maturity of externally provided products (e.g. ready to use).

Pir

Classification of external providers and external provided products, process or service

he
ey

i tho oraganization chall voagularly waviauzthao claccifio
= OR-StarFegutatr tHe-€ SHEE

8.4.1.1.2

e ot gotrZoer F=) Y LoV TIeYY

Evaluation of external providers

External providers’ evaluation shall include:

a) people, infrastructure and processes of external providers;

b) availability of external providers’ qualifications (e.g. certificates such as ISO 9001, or this
document).

The organization shall establish, implement, maintain and monitor a strategy to enable the targeting of:

c) exter

42

nal providers compliant to this document;
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d) external providers compliant to ISO 9001 or another similar quality management system.

External providers targeted shall be identified considering their product scopes, strategic relevance,
annual spend volume, product criticality, design activities, turnover in the rail sector and delivery and
quality performance.

The organization shall retain related documented information.

8.4.1.1.3 Approval of external providers

T

a)
b)

c)

THe organization shall retain related documented information.

EHPPS shall be provided exclusively by approved external providets.

8.4.1.1.4 External provider offer selection

THe organization shall ensure that the external prowvider’s offer is selected only after
documented analysis prior to negotiation. The analysis shall take into account:

a)
b)

c)

d)

THe organization shall retain related documented information.

THe analysis should take into account:

I.
il.

Pr
all

]

- 3 laal
C Ul sqlubauuu oI1dIl.
establish criteria to approve external providers;

ensure that functions having the authority to approve have also the authority, to rejec
approved external providers;

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

the level of compliance with the requirements, e.g. by clause by clause;
the total cost of ownership including LCE;

the quality, cost and delivery performance of the external provider for previous EPPPS,
QDC caused by the external provideér;

the classification of the external providers concerned by the offer.

the output of atisk analysis;
the operational and integration maturity of externally provided products.

ior to the.fssuance of a purchase order, the organization should ensure that the external prq
functional and non-functional requirements fully understood, e.g. by a joint contract revie

t already

scope of

thorough

including

vider has
W,
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8.4.2 Type and extent of control

IS0 9001:2015, Quality management systems — Requirements
8.4.2 Type and extent of control

The organization shall ensure that externally provided processes, products and services do not
adversely affect the organization’s ability to consistently deliver conforming products and services
to its customers.

The orggmizatiomstratt:

a) ensure that externally provided processes remain within the control of its qualit
marjagement system;

~

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

c) takg into consideration:

1) [the potential impact of the externally provided processes, products and services on the
organization’s ability to consistently meet customer and applicablestatutory and regulatorfy
requirements;

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

[om

d) detdrmine the verification, or other activities, necessary.to-ensure that the externally provide
progesses, products and services meet requirements.

8.4.2.1 |External provided products, process or seryvice approval of release
Approvallof release for new or modified EPPPS shall include:

a) determination of approval methods;

b) planifing of verification, validation and approval activities;

c) condyicting FAI at external provider premises (see 8.9), or appropriate incoming / outgoing
inspdction;

d) validation of externally provided products or technologies (e.g. new design software) before fifst
use in a customer contfact unless otherwise agreed with the customer;

e) appro¢val of releasé (e.g. to start serial production);

f) definjtion or-update of baseline considering change management (see 8.1.5).

The orgalllization shall retain related documented information.

Approval of release for new or modified EPPPS should consider:
i. pre-manufacturing reviews;

NOTE Pre-manufacturing reviews can provide evidence of controlled conditions and readiness for start of
first article production.

ii. firstsystem integration.

The organization should report progress in achieving design and development objectives and status of
quality assurance activities to its external providers and vice versa on critical items.
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8.4.2.2 External provided products, process or service verification after release

2017(E)

The EPPPS shall not be used or processed until it has been verified as conforming to specified
requirements or unless it is released under authorized concession (see 8.7.3).

Ac
a)

b)

tivities for EPPPS verification after release shall include:

planning of activities (e.g. in an inspection and test plan, including the determination of the extent,

frequency, sample size and methods of control - see 6.1.3);

provision of instructions, checklists or templates for verification activities;

)

d)

f)
Th

w
co
e.

Th
m

In
r

D

w
th

A
Ar

NQ
ex

In

8.

obtaining evidence that the EPPPS is conform to requirements (e.g. by check of aeco
documentation such as certificate of conformity, test reports, statistical recordsyproce
sheets);

release of the EPPPS;
documentation of verification activities;
management of non-conforming EPPPS.
e organization shall retain related documented information.

here the organization utilizes test reports to verify EPBRS, the data in those reports
mparable with acceptance criteria stated on the report, thatare derived from purchasing inf
. specifications, standards, etc.

e organization shall establish, implement and maintain a plan for periodical verificatio
nterial based on risks assessment.

case of delegation of verification activities t@sthe external provider, the organization shall
quirements for delegation and shall definecontrols, e.g. regular audits at external provider

here the organization delegates verification activities to the external provider, there shall bg
ht the external provider has accepted such agreement.

register of external provider delegations shall be established and maintained.
y delegation should be reviewed after subsequent changes.

TE EPPPS verification after release can be the incoming good inspection or part of a qual
fernal provider prernises.

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

§.2.3 . Menitoring of external provider performance, re-evaluation and ranking

mpanying
5s control

shall be
prmation,

hs of raw
lefine the

premises.

evidence

ty gate at

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

a)
b)
‘)
d)

e)
f)

periodical reviews of external provider performance (see 9.1.1.1 for related KPI’s);

definition of criteria to audit external providers;

results of these reviews as a basis for establishing the level of controls to be implemented;

actions planned to be taken when external provider does not meet technical and (or) performance

targets;
feedback to be given to the external provider of their performance;

regular joint performance reviews.
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In addition, the organization shall:

g) ident

ify external providers to be developed;

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

The organization shall retain related documented information.

8.4.3 Information for external providers

The org
externa
The org
a) the
b) the
1)
2)
3)

d) the

f) veri
the

ISO 90T:2015, Quality management systems — Requirements

8.4.3 Ipformation for external providers

provider.

inization shall communicate to external providers its requirements for:
brocesses, products and services to be provided;

hpproval of:

products and services;

methods, processes and equipment;

the release of products and services;

c) competence, including any required qualification of persons;

bxternal providers’ interactions with the organization;

e) confrol and monitoring of the external providers’ performance to be applied by the organizatioy

[fication or validation activities that the organization, or its customer, intends to perform 3
bxternal providers’ premises.

hnization shall ensure the adequacy of requirements prior to their communicdtion to the

(s

8.4.3.1

Regardin

Information for external providers — Supplemental

b information for ekternal providers, the process required in 8.4.1.1 shall consider:

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

b) in cage of changes, the traceability of requirements (see 8.2);

c) approval ofispecial processes by the organization or its customer, where required.

In additignte the requirements in 8.4.3, the organization shall communicate to external providers

requirem

its

ents for:

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

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

f) management of changes and nonconforming outputs;

g) delivery schedule of EPPPS;

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

46
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i) right of access by the organization, their customer or other relevant parties (e.g. regulatory
authorities) to facilities involved in the order and to applicable documented information.

NOTE Further requirements communicated to external providers can be related to:
— design reviews;
— testsamples (e.g. production method, number, storage conditions) for investigation or design approval;

— production: routine testing, inspection and acceptance, including related instructions;

J— obsolescenca:
7

—| auditing;
—| supply chain logistics including packaging and labelling;

—| cascading requirements to its external providers.

8.4.4 Supply chain management
THe organization shall:

a)| request acknowledgement of its purchase orders to the externial provider until receipt, gnd retain
documented information of this acknowledgement;

b)| document requests of changes sent to the external providers (see 8.4.3.1).

THe organization shall communicate updated delivery*sehedules and forecasts to its external provider
in|order to give inputs for their resources plannifig. This shall include delays to the deliveries of
components from the organization to the external provider.

THe organization should agree an early wartiing policy with its external providers regardling their
delayed provisions foreseen, otherwise the,organization should regularly check the delivery|schedule.
This early warning policy should also include obsolescence issues.

Supply chain information (e.g. delivery dates, quantities), exchanged with customers, external providers
and internal functions (e.g. design, production), shall be managed and be maintained up-to-date with
anlapplication software (e.g, Enterprise Resource Planning).
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8.5 Production and service provision

8.5.1 Control of production and service provision

IS0 9001:2015, Quality management systems — Requirements
8.5 Production and service provision

8.5.1 Control of production and service provision

The orgtnization shall implement production and service provision under controlled conditions.
Controlled conditions shall include, as applicable:
a) the pvailability of documented information that defines:

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

2) [the results to be achieved;
b) the pvailability and use of suitable monitoring and measuring resougces;

c) the [implementation of monitoring and measurement activities\at appropriate stages to verif]
thaf criteria for control of processes or outputs, and acceptance criteria for products an
seryices, have been met;

[SF S

d) the pse of suitable infrastructure and environment forzthe operation of processes;
e) the hppointment of competent persons, including any required qualification;

f) the|validation, and periodic revalidation, ofi'the ability to achieve planned results of thie
progesses for production and service provision, where the resulting output cannot be verified by
subsequent monitoring or measurement;

g) the|mplementation of actions to prevént human error;

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

8.5.1.1 |Control of production and service provision — Supplemental

NOTE Production in the spirit of this clause can also apply at customer premises (e.g. during commissionjng
or installation until handover).

The orgahizationshall establish, implement and maintain a documented process for production apnd
service provision, This process shall:

a) incluglérequirements for:

1) production scheduling (see 8.5.7);

2) activities to ensure controlled conditions (see 8.5.1.1.1);

3) verification of the process for production and service provision (see 8.5.1.1.2);
4) wvalidation of the process for production and service provision (see 8.5.1.1.3);

5) activities to control production equipment (see 8.5.1.3);

6) activities to ensure identification and traceability (see 8.5.2);

7) management of property belonging to customers or external providers (see 8.5.3);
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8) preservation (see 8.5.4);

refer to:

1) firstarticle inspections (see 8.9);

2) configuration management (see 8.1.4);
3) change management (see 8.1.5);

4) release of products and services (see 8.6);

8.

Controlled conditions shall include:

a)

b)

5.1.1.1 Controlled conditions

.5.1.1.2 Verificatioh of the process for production and service provision

rification of the.pfocess for production and service provision shall include:

5) control of non-conforming outputs (see 8.7);

6) special processes (see 8.5.1.2).

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

1) drawings, bill of material, production process flow charts, inspection and test

planning,

production documents (e.g.: work instructions, production schedules, traveller, work order,

process cards);

2) alist of tools and numerical control machine prégrams required and any specific ins
associated with their use;

monitoring of production and service provisien in all shifts (e.g. parts quantities, sp
nonconforming outputs);

evidence that all production and seryice provision, including inspections, have been a
and completed as planned;

actions to prevent recurrence pf\past problems;

assessment of risk impacttof ‘deferred work to ensure control of work to be carried ou
affecting quality and safety.

verification. of production process inputs against design and development outputs
compléteness;

tructions

it orders,

uthorized

t without

regarding

verification of production equipment ability to comply with design and development reqiiirements

(e.g. regarding production equipment tolerances or precision classes);

risks evaluation at an early stage of the process with applicable methods (e.g. production

process FMEA).

8.5.1.1.3 Validation of the process for production and service provision

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

a)
b)

c)

design and development requirements are fulfilled;
controlled conditions are achieved;

first article inspection is completed;
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d) validation is completed prior to handover;
e) re-validation is completed as part of changes implementation.

Validation of the process for production and service provision should include regular feedback to design
and development in order to support continual improvement of production documentation.

8.5.1.2 Special processes

The organization shall establish, implement and maintain a documented process for the management
of SpeCial PTOCESSEes; iu\,}udius.

a) theidentification of special processes that the organization is planning to use;
b) for edch special process, the definition of:
1) responsibilities and authorities;
2) applicable standards;
3) rjsk assessment with the applicable method(s) (e.g. process-FMEA);
4) work instructions, as a minimum when there is no applicable statidard, including:
-+ management;
-+ manpower;
-+ machine;
-+ methods;
—+ material;
—+ mother nature (environmental conditions);
5) personnel competences and qualification;
6) cpntrol methods and relatedsdocumented information;
7) qualification of the special)process;
8) wvalidation for each-specific application, and
9) rp-validation after changes.
c) retention of deciimented information according to the previous requirements.

NOTE Special-processes can be, for example, bonding and sealing, casting, crimping, heat treatment,
riveting, sfizface treatment, including painting and coating, torque tightening, welding.

8.5.1.3 Production equipment

Regarding production equipment, the organization shall:

a) plan and implement preventive maintenance activities to ensure that production equipment is:
1) verified according to defined methods and acceptance criteria;
2) approved prior to first use;

3) registered with individual numbers;
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4) protected against deterioration, including storage and preservation as appropriate,
equipment is not in use;

2017(E)

when the

5) inspected for their condition at planned intervals (e.g. regarding degradation, by visual

inspection);

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

b) adjust the planned intervals and activities according to occurrence of failures;
c) periodically review the production equipment with the future in mind (inputs for 7.1.1);
d)| ensure the availability of spare parts and consumables with long lead time;
e)| retain documented information on the maintenance activities.
NAQTE1 Preventive maintenance activities can also be predictive.
THe organization should:
i. | apply the design and development process (see 8.3) for production-equipment as approprjate;
ii.| use methods which prevent errors in production (e.g. Poka Yoke).
NATE 2  The verification of the production equipment can be part{f the first article inspection (see|8.9).
8.5.2 Identification and traceability
IS0 9001:2015, Quality management systems ——Requirements
§.5.2 Identification and traceability
The organization shall use suitable means to identify outputs when it is necessary to enfure the
donformity of products and services.
The organization shall identify the status of outputs with respect to monitoring and measpirement
requirements throughout production and service provision.
The organization shall céntrol 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
Itgms shall he'traceable from their origin up to at least the end of warranty where tracgability is
refjuired by contract, regulatory or statutory norms, or configuration management (see 8.1.4).
THe organization shall define the method to identify items (e.g. by machine readable codes, ftamping,
lall)elling).

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

The organization should use machine readable identification.
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8.5.3 Property belonging to customers or external providers

IS0 900
853 P

1:2015, Quality management systems — Requirements

roperty belonging to customers or external providers

The organization shall exercise care with property belonging to customers or external providers
while it is under the organization’s control or being used by the organization.

The organization shall identify, verify, protect and safeguard customers’ or external providers’

propert

When t
unsuita

LI | h Il - . . 1 1 1 -
proviucd 101 usSc O HHICOT' POTI'dUOIT HILO U1 PpIoducis 41t SEIVICES.

e property of a customer or external provider is lost, damaged or otherwise foundto b
le for use, the organization shall report this to the customer or external provider andretai

-

documented information on what has occurred.
NOTE A customer’s or external provider’s property can include materials, compenents, tools and
equipmeht, premises, intellectual property and personal data.

8.5.3.1 |Property belonging to customers or external providers — Supplemental

The organization should document traceability of property belonging to customer or external provide

up to deli

In the eve
should pe

854 P

very or return.

nt that property is lost, damaged or otherwise found to.bé unsuitable for use, the organizati
rform cause analysis and take required actions.

reservation

rs

I1SO 900
8.54 P

The org
necessa

NOTE
transmis

1:2015, Quality management systems — Requirements
reservation

hnization shall preserve the outputs during production and service provision, to the exter
'y to ensure conformity to requirements.

Preservation can include_identification, handling, contamination control, packaging, storag
sion or transportation, and-protection.

(s

8.54.1

The orga
specificat

a) mark

Preservation —-Supplemental

ions and‘applicable regulations, addressing the following until handover:

ing<and labelling regarding identification;

hization shall*have documented specifications for preservation in accordance with prodyct

b) speci
c) clean
d) shelf

e) envir

1.1 31 £ s | .
dl' IIdIIUIITg TUT STIISILIVE pIrouducts,
ing regarding contamination control and storage;
life control and stock rotation (e.g. first in, first out);

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

Conditions regarding preservation having impact on product conformity shall be identified, ana-lysed
and taken into account as inputs for these documented specifications.
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These documented specifications shall be applied to physical items managed in the organization’s
premises (e.g. material received from external provider, property belonging to customer, work in
progress and products manufactured by the organization).

NO

TE These documented specifications can apply to warehouse, internal processing, delivery pr

the final destination.

8.5.5 Post-delivery activities

ocesses to

IS0 9001:2015, Quality management systems — Requirements
§.5.5 Post-delivery activities
The organization shall meet requirements for post-delivery activities associated witlf the products
and services.
Ih determining the extent of post-delivery activities that are requireds/ thé organizatipn shall
donsider:
d) statutory and regulatory requirements;
H) the potential undesired consequences associated with its préducts and services;
d the nature, use and intended lifetime of its products and-Services;
d) customer requirements;
¢) customer feedback.
NOTE Post-delivery activities can include actions under warranty provisions, contractual oljligations
spich as maintenance services, and supplementargyservices such as recycling or final disposal.
8.5.5.1 Post-delivery activities — Supplemental
NQTE Post-delivery activities aré after handover to the customer, until contract obligations end.
THe organization shall establish, implement and maintain a documented process for post-delivery
activities. This process shalkinclude:
a)| requirements defined in 8.5.5;
b)| the control andupdating of technical documentation (e.g. operational instructions, majntenance
manual, spare/parts list);
c)| failuretanalysis and corrective actions methods (e.g. FRACAS) (see 8.8);
d)| the'approval, control and use of repair instructions;
e) —the-previsien-ef sparepartsand-the managementofconsienmentsteckwhere-agreedtpot between
the customer and the organization;
f) knowledge of customer complaints as inputs for design and development improvement.
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