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Railway applications — Railway quality management system —

ISO9001:2015 and specific require mentsfor application in the railway sector
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1.1 Scope — Supplemental

This document specifies the requirements for a railway quality management system (RQMS)

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

— providing continual improvement, emphasizing defect prevention and defect reduction in the supplychain,
and

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

3.1.1 System

3.1.1.1

business continuity

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

[SOURCE: ISO 22301:2019, 3.3]

3.1.1.2

Ak G-3% B2 bk 7t R

BFAL AT P EHITAE, R I AL RISk SR LM B AR P S Ao IR G 3O 8 ARLAE &
[RR:iso 22301: 2019, 3. 4]

3.1.1.2

business continuity plan

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

[SOURCE: ISO 22301:2019, 3.4]

3.1.1.3

AL & % it

ARIE IAFIAZ S HATH A, AR = ofe R A EH X R FBLEAZ L (3.1.1.5)
[k & :iso 10007: 2017, 5. 6]

3.1.13

configuration audit

audit performed in accordance with documented information to determine whether a product or

service conforms to its requirements and configuration information (3.1.1.5)
[SOURCE: ISO 10007:2017, 5.6]

3.1.1.4

AL E AL &

CHEMNBER L B.1.1.5), AL F S RIRF AL -0 &4, 1FA* SRR FEANALGERE
HEHH

[k :iso 10007: 2017, 3. 2]

3.1.1.4

configuration baseline

approved configuration information (3.1.1.5) that establishes the characteristics of a product or a service at a
point in time that serves as reference for activities throughout the life cycle of the product or service
[SOURCE: ISO 10007:2017, 3.2]

3.1.1.5
B & 13 &

P SR 409k, AL, BE(3.1.3.12) . BiTAIFER
[%F:iso 10007: 2017,3.5]

3.1.1.5

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

3.1.1.6

AL E KA ITE

EXRLFAREREREEGBA.1.5), ERORELRATHET R KEFRL

[%&7%:iso 10007: 2017, 3. 4]

3.1.1.6

configuration status accounting

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

[SOURCE: ISO 10007:2017, 3.4]

3.1.1.7

K
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3.1.1.7

critical

criticality

characteristic having the potential of introducing high risks that can threaten quality, safety or business

performance, based on a risk assessment

3.1.1.8
£ 824

PRIz GO E N, TEBEAT AL
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[% % :1S0/1EC 27000:2018, 3.28, 4 -Cifikmiz 2, ]

3.1.1.8

information security

—_

|

o

preservation of confidentiality, integrity and availability of information

Note 1 to entry: In addition, other properties, such as authenticity, accountability, non- repudiation, and
reliability can also be involved.

Note 2 to entry: Information security includes cybersecurity.

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

3.1.1.9

% ik 7 ik
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3.1.1.9

multidisciplinary approach

way of working involving different functions and expertise in one team on a specific subject
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EXAMPLE Engineering, safety and procurement.

3.1.1.10
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3.1.1.10

process owner

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

necessary changes

3111

E
LT AL 04 F R
[kiR:iec 62278: 2002, 3. 35]

3.1.1.11
safety

freedom from unacceptable risk of harm
[SOURCE: IEC 62278:2002, 3.35]

3.1.1.12
ZARERER
SIL

ETLREAGZAZERRIER, ATHL;MERLC 1L 1LINMBXEZFAN LR LT ENR
2K

[k :iec 62278: 2002, 3. 38]

3.1.1.12

safety integrity level

SIL

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

[SOURCE: IEC 62278:2002, 3.38]

3.1.1.13

EEEEN

ARieg A (3.1.1.11)

[k%:iec 62425:2007, 3.1.54]
3.1.1.13

safety-related

carries responsibility for safety (3.1.1.11)
[SOURCE: IEC 62425:2007, 3.1.54]

3.1.1.14
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5 Fiy
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3.1.1.14

site

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

3.1.1.15

(YSK::3

AR B R S0 BR G 69 MR ke iR BT RBGBR. AR, FH). B E&FT RO R %K.

3.1.1.15

supply chain

system of organizations, people, activities, information and resources involved in transforming materials and

knowledge in a product or a service for the customer.

3.1.234

3.1.2 Process

3.1.2.1

UERES

B @R EAS S (3.1.2.8) ZATRIN B, ABAT KM T X~ S ATMR, VARIE 2 2h A8 & 7% S AL
E O A TS EAT.

3.1.2.1

commissioning

phase before handover (3.1.2.8) to a customer, in which a product is tested under operational conditions to
verify that it functions according to its specifications

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

3.1.2.2

RAESE R

AR E (3.1.2.18) AWM B R-FT it Tk B e — R &3 o

[k /& :iso 21502:2020, 3.8]

3.1.2.2

critical path

sequence of activities that determine the earliest possible completion date for the project (3.1.2.18) or phase
[SOURCE: ISO 21502:2020, 3.8]

3.1.2.3

HE R0 TAE

F— AR AR R G Y, MFATRCINF 00 E.
3.1.2.3

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

3.12.4
ERiE:s
FAI
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AEEAF (3.1.2.16) AL MFATAY— 204810 A=104E (3. 1. 3.12) T3
3.1.2.4

first article inspection

FAI

set of inspection and verification (3.1.3.12) activities in order to validate a production (3.1.2.16) process.

3.1.2.5

INESE T

TRAT AR IAARE (3.1.4.3), AEXHFRBMAGRZ, Pt A FHIETRIEL,
3.1.25

gate criteria

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

conditionally accepted or rejected.

3.1.2.6

7%

MEEEER, EHENTENBRLERN, A RES L IFEF% TR, & T AR (3.1.4.3)
R R, URFNT K

E AN )R B s ) BAEAE T X AL,

3.1.2.6

gate methodology

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

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

3.1.2.7

BT 89 5% 9%

CAEATZ A B I F I B ARG IAZ R T EF BT, BT UME A — 4P 7 ik m A4k 5
3.1.2.7

good practice

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

3.1.2.8

X%

T b IR HI AR — N RSB 5 — N, QRS R ERAR
3.1.2.8

handover

passing control authority of the subject item from one organization to another, including transfer of

responsibilities to the receiving organization

3.1.2.9
e 3
BEE PG IATE A RO (3.1.2.1)

E 1R ERKIGEE NG — NI A N
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3.1.2.9

installation

phase after delivery at customer premises and prior to commissioning (3.1.2.1)
Note 1 to entry: Installation is a typical phase of infrastructure activities.

3.1.2.10

EX RN

LCC

Ao 5 o b A B R Y ARG R R 6 B e

E VN THRGEAERAAAE, SEAFAMAAR RO ERR, BT, £ Q. 1.2.12) L EA
X A9 A A o

[k % :en 13306: 2017,11.1]

3.1.2.10

life cycle cost

LCC

sum of the costs generated during the life cycle of the item

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

[SOURCE: EN 13306:2017, 11.1]

3.1.2.11

&< B AR ATt S

W RAA RS A BT KA w FHRA (3.1.2.10) Z £ a9idA42

E O AG FIAR AT B R R/ RN

[k iso 15663:2021, 3.1.27]

3.1.2.11

life cycle costing

process of evaluating the difference between the life cycle cost (3.1.2.10) of two or more alternative options
Note 1 to entry: Life cycle costing can involve quantitative and/or qualitative assessment.

[SOURCE: ISO 15663:2021, 3.1.27]

3.1.2.12

Ay

TR BARAeE AT S0 E, B A RAE L TR H IR BB At & R IAT 89K S
E1IBREEROLELEE T,

3.1.2.12

maintenance

combination of all technical and management actions intended to retain an item in, or restore it to a state in
which it can perform as required

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

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

3.1.2.13
FRAK
BF KA = (3.1.2.16) AR T B TLLEIZHENG = SR F R LI BAR T RK Y —2H
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A, ZEERTARALILH HAKF 2

TR NGB RR T AR EH

E 2 M BARTAREE —ANZEGRR, wdE, BATA, £TRE

3.1.2.13

new technology

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

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

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

3.1.2.14

s

AYUFFLE —RE T ERAGEREKF R FEHG—B LB TAL 447 (3.1.2.15) #5456

E ST EALE G BT 1) 1) (B RARAE R BT

E 2T RE R AINII NS,

[k /F:en 13306: 2017,8. 6]

3.1.2.14

overhaul

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

Note 1 to entry: Overhaul may be performed at prescribed intervals of time or number of operations.
Note 2 to entry: Overhaul may require a complete or partial dismantling of the item.

[SOURCE: EN 13306:2017, 8.6]

3.1.2.15

TG P 4 47

BAT Y7 (3.1, 2.12) VAR IR A o P AR 3 15 1 5

[ &% : IEC 60050-192:2015, 192-06-05, #& -4 Hix 1 Hlk. ]

3.1.2.15

preventive maintenance

maintenance (3.1.2.12) carried out to mitigate degradation and reduce the probability of failure
[SOURCE: IEC 60050-192:2015, 192-06-05, modified — Note 1 to entry has been deleted.]

3.1.2.16

Ve

FIF B EHOERFEB.1.2.9), BAIR(B.1.2.1) . 4145 3.1.2.14) Fo e 1%

E 1A RASHEENG 0.

3.1.2.16

production

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

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

3.1.2.17
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7= o A4 JB

SRS BT R, RS 4E47 (3.1, 2. 12) e ik B 69 B A o B HA 4% B 1)

3.1.2.17

product life cycle

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

3.1.2.18
7 E

A A Bk — B AR d #AT B9 AR AF I AZ

E R BB B —AA T e A R B ARG Yp A A4 ] 69 B 4R, REFEHAHA T RAGEHZ

Z ARG BAR, QLaERE], R AF TR AGIRAE]
E 2: A BT M R R B MG —3 g, JFREE BA AT A R B
E 3 fe—&m AR, MAR BRI, B *T?FO/E,[%]/\Q*/FQ%T, FE S RIR G4 28 5 AT .
zi¢ma%%mwu%#A&mAFm&m%$mo
E 5 B AYALEE AN, FARBGENE RPN LS,
E 6B EHNZ A EAE R LM 5 BALLA LR KXF
[k :iso 10006: 2017, 3. 3]
3.1.2.18
project
unique process undertaken to achieve an objective
Note 1 to entry: A project generally consists of a set of coordinated and controlled activities with start and
finish dates, undertaken to achieve an objective conforming to specific requirements, including the constraints
of time, cost and resources.
Note 2 to entry: An individual project can form part of a larger project structure and generally has a defined
start and finish date.
Note 3 to entry: In some projects, the objectives and scope are updated and the product or service
characteristics defined progressively as the project proceeds.
Note 4 to entry: The output of a project can be one or several units of product or service.
Note 5 to entry: The project's organization is normally temporary and established for the lifetime of the project.
Note 6 to entry:The complexity of the interactions among project activities is not necessarily related to the
project size.
[SOURCE: ISO 10006:2017, 3.3]

3.1.2.19
B A A A

MBI R TG AR, AXHA R 2N FAi=41 8 (3.1.2.18)
3.1.2.19

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

3.1.2.20
mEEE
xRl A, BAL, EHFRETE B 1.2.18) A 5w, URFIASERFHALIME B IRG3)
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o

[k 7% :iso 10006: 2017, 3. 4]

3.1.2.20

project management

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

[SOURCE: ISO 10006:2017, 3.4]

31.2.21

e A ]|

590 Ay ik B TALT R 69 B ARPTE £ 69U (3.1.2.18) 6

E B E AR EQE RSB B R,

E 2B EARLEF OSSR X], mhEgad, TR, HE. ME NEeEE, R
FE, HERERE QBN AN N FRf AT A XX,

[k %:iso 10006: 2017,3.5]

3.1.2.21

project management plan

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

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

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

[SOURCE: ISO 10006:2017, 3.5]

3.1.2.22

I B 2848

IGBF LR 454, O46F BRI ERLMA AKX T AL AL, R, BIREH AL 7 (3.1.2.18)
[k :iso 10006: 2017, 3. 6]

3.1.2.22

project organization

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

[SOURCE: ISO 10006:2017, 3.6]

3.1.2.23

TR ERIE T ik

BTk, BIERAINE KFE GG Tk, DM E ERAERRAG W 2 e iEA 0 B

K AR XA #5047 (FMEA) , R B2 X, #rhfe XM 547 (FMECA) , M AeHE, Ritie%, AR
TG o

E R ERIET ET AT, PlEeiditf g Ao

3.1.2.23

quality assurance method

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

EXAMPLE Failure mode and effects analysis (FMEA), failure mode, effects and criticality analysis
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(FMECA),quality function deployment, design reviews, finite element analysis.
Note 1 to entry: Quality assurance method can be used, for example, in design and development.

3.1.2.24

& R 14 A

et s, % TERREERMFS T A

E 1 RERIGRATERE Gedktn, BotFF K, £5, R B & IRAAL P 89 R W) Aot L LN B Qo AR,
&t A2 B1.2.16) . B Ko

E 2R EHRIE R AT L35

BT AREARTFEAKERET 2 ARG RRGHE QR T, THRT. £S5 D, HRER)
T = A G BOP A T . M R AL B A

—{2HLi% AR 0 AR A

— R R

=7 S Rk AR A Bk A LA A
“HBELFZHERER AN ARARARKTE T RE SRS AR

- i 29 R IR M i A A T K

Bl REHRIGRAN — LB T LIETEHREA, REMRA, RRAEARA, MEARA, AMERA.
3.1.2.24

quality deficiency cost

additional costs resulting from nonconforming products, services, processes or equipment

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

Note 2 to entry: Quality deficiency cost can include:

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

— costs due to downtimes;

— costs of scrap;

— costs of products rendered unusable or oversupply of storage;

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

— costs due to penalties for default or delays.

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

3.1.2.25

T8 &t R

Bl R R T4 R B TE) . THERAEXTRG.1.2.18) .

[RiR:1S0 10005:2018, 3.2, MA-RBFLA “MEHX” AAH “ABREFR” , ZX P L7
CEHA “@MB” . ]

3.1.2.25

project quality plan

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

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

3.1.2.26

45

FridAZ &30 39 (3.1, 2. 8) B R W ok & (F 25 BB LR) RIMIFE LR,

3.1.2.26

transfer

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

organization.

3.1.3 &K

3.1.3 Requirement

3.1.3.1 T A

BAROFMT, A4 REZGEERIRRA, & THRITEHRGREGR, BRRET
P& 69 98 3R R

[R:iec 60050-821:2017, 821-05-82]

3.1.3.1 availability

ability of a product to be in a state to perform a required function under given conditions at a given instant of

time or over a given time interval assuming that the required external resources are provided

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

3.1.3.2 R E K

T s RIRF AT A AR89 F K

Bl SkIBRERIE, BKEMTHEI—T RO TR,

E 1 W Be

3.1.3.2 functional requirement

requirement that specifies a function that a product or a service performs
EXAMPLE Railway loading gauge, possibility to add a car in a metro vehicle.
Note 1 to entry: See Annex B.

3.1.3.3 EAREK

FE T B RIRF B R R R/ T RA/ BT 5 AR %/ T ARG/ EED, UPTERIROT K,
Bl: €%, SBRT, 2, WRER, ML GER).

E 1 W Be

3.1.3.3 integration requirement

requirement of a product or service to describe how a constitutive system/subsystem/component interfaces
with others, to perform an integrated function.

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

Note 1 to entry: See Annex B.

3.1.3.4
T A

AT AR ZAT, RRAAE AL A ST RIAT 45 (3.1.2.12), M Su AL 6948 B A TF ARds MR
BB REBATPT & A AL 69R S 69 4L 7
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E ARG FG OISR T E, de e h R R

(3.1.2.12) . TAM, g FFfd T k.

[kiR:EN 13306: 2017.4.5, ##&-34 T |EC 60050-192: 2015,192-01-27 &9 5% Ax 1, ]

3.1.3.4

maintainability

ability of an item under given conditions of use, to be retained in, or restored to, a state in which it can perform
a required function, when maintenance (3.1.2.12) is performed under given conditions and using stated
procedures and resources.

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

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

3.1.3.5

A E K

AR LR R TRAN G B R E K, FART AFah 80k, [2R%0 7 iR 50T 6.
E e B BTR, dFREME Kl

-MRE %K (3.1.3.8);

-E R &R B.1.3.3);

-HAAE AR Ko

E 2 HAAE AR T KA — EH T e T

- &

~ B kb

- 5 T 4/ 2 (EMI/ENC) ;

R

=T, TR, T4, %4 (RAMS) ;

- E S

—ARA;

—ig ity

7T HtE.

3.1.35

non-functional requirement

technical requirement that defines attributes serving as constraints or restrictions and ensuring the usability and
effectiveness but not affecting the functionality of products and services
Note 1 to entry: As shown in Annex B, non-functional requirements include:
— performance requirements (3.1.3.8);

— integration requirements (3.1.3.3);

— other non-functional requirements.

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

— corrosion control;

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

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

— aluminium car body;
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— labels;
— obsolescence;
— usability.

3.1.3.6

FHARE K

o6 7 5 RIR G AT F K

E 1 LR B

Bl R4S, AEEK, RERIE, 39|, AE, wE, §.
3.1.3.6

non-technical requirement

requirement affecting the delivery of the product or service
Note 1 to entry: See Annex B.

EXAMPLE Warranty, payments, quality assurance, training, communication, time, commercial.

3.1.3.7

BE R L

e SR F 0 AR %K (3.1.3.10) 49 R AAZ L.

1: A&, EAFR, BE&ERMA, EEMEM. P

2: RHE, HpHE, TEHL,

3.1.3.7

operational maturity

degree of fulfilment of the technical requirements (3.1.3.10) of a product or service
EXAMPLE 1 Not existing, under development, ready to use, in use.

EXAMPLE 2 Not fulfilling, partially fulfilling, fully fulfilling.

3.1.3.8

Ab:%'
F]bw’n

«‘Ja S BRFAEROTE Ko

E 1 LA Bs

Bl: RRRE, RRRE,

3.1.3.8

performance requirement

requirement that specifies the result that a product or a service reaches
Note 1 to entry: See Annex B.

EXAMPLE Maximum speed, maximum acceleration.

3.1.3.9

THEM

AR AT S, LSRG SEHT, HERXLKERITAEMR

E AN BT ST LGB LR B 69 1% R B R/ Ae— R P16 Kk Bk AR S 2 i 1A 18] R A 69 7T ke
58,

E2:M B BTN AT B R T IZR B 69K, KT RAREI LD 49 7T R B 69 B A2 E Aext R
PRIk &89 T A H ok ad,

EOAEERFAT, TUAFX ELZOERNEEHE, RALL AR (TR, BT
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NERKF)

E AR KA QAETAG MY (3. 1. 2.15) H kAo AR XA £ o

[>ki&:1EC 60050-192:2015, 192-01-24, 147 -4Am EN 13306:2017,4.1 5B 6EHF 1,2,3 4= 4, ]
3.1.3.9

reliability

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

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

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

Note 3 to entry: In some cases, a given number of unit of use can be considered instead of a given time interval
(number of cycles, number of running hours, number of km, etc.).

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

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

3.1.3.10

HARZR

3L s RIR 45 e F K

EOLHAREFRT AR ARG, ST LEIEA M,

E2: LI B

3.1.3.10

technical requirement

requirement that defines the features of the product or service

Note 1 to entry: A technical requirement can be functional or non-functional.
Note 2 to entry: See Annex B.

3.1.3. 11

Lsaha

IR BIAEE, AN IR & &2 B892 K AT 5% 2

[k & :is09000:2015, 3.8.13, #&-FB&EHZ 1, 2 = 3 THMEK. ]

3.1.3.11

validation

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

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

3.1.3.12
IriE

BT R B AEE A A 89 2K IF 2%

[k :i509000:2015, 3.8.12, #4&-KBaEH 1. 2 4= 3 THME, ]
3.1.3.12

verification

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

31.4 Fufm TR

3.1.4.1

ik

A A2 Bt R R A= H) B 69 UK A TR IT 5B Fe/ B A B LT Rk A 69— ST IR A 89 S
E AN AT RER G —NRE RAKR, Plhel s ik,

[ &% :en 15380-2:20 6,3. 11]

3.1.4 Product and tools

3.14.1

component

uniquely identifiable product that is considered indivisible for particular planning or control purpose and/or
which cannot be disassembled without it being destroyed.

Note 1 to entry: A component for one organizational group may be the final assembly of another group, e.g. an
electric motor.

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

3.1.4.2

FEAEH

WIS T AR R R AR 6 E A (3.1.3.1) 8R4,

3.1.4.2

consignment stock

inventory owned by an external provider but held by the organization to ensure the availability (3.1.3.1)of
parts.

3.1.4.3

=T AT A% R

B TE B A A H R AL A B K

Bl: Fae. RS AP FH. BOIFH. g RERRE . MK A Bl B LA
3.143

deliverable

output for the scope of supply to fulfil defined requirements

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

3.1.4.4
(FRL 3 =) A 6%) A\ KR

8D

AR A F@ 20Tk, X — RPN T BRI S, REG5ARAZ T 6994

E 1R BARIRA ., 2 EAHIR R E t HLAY P A,

i 2:8D PIAMAMAE ST AT RS L ERE, @A FAGRARRE, £iEFAAGRR, 2
3:8D AT ALK @A B 5k (4D) .

3.1.4.4

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

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

Note 2 to entry: The 8D problem solving model establishes a corrective action based on the analysis of the
problem and focuses on the origin of the problem by determining its root causes.

Note 3 to entry: The 8D model can be reduced to four steps (4D).

3.1.4.5

HIFREP T A2 EHER L

FRACAS

WAL RBEMK A5 A AR 20 R AR =y B AT e R R R A ST S A ] 3R AR
[RR:iec 60050-192: 2015, 192-12-04]

3.1.45

failure reporting analysis and corrective action system

FRACAS

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

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

3.1.4.6

XA ST A AR

KPI

W R E A A S AAGAS, AT IR ROMS @9 4T A AT e H 4 E X £k 4 B AR
3.1.1.7)

E 1:KPI T AR JUAME RE AR AT A 4L 5,

E2:5LA 3.

3.1.4.6

key performance indicator

KPI

performance indicator, selected by the top management, to evaluate the performance of the RQMS and its
business objectives that is critical (3.1.1.7) to the sustained success of an organization

Note 1 to entry: A KPI can be a combination of several performance indicator (PIs).

Note 2 to entry: See Figure 3.
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B 3 -H5ir G XL AT X R

X

1 A Pl 44 1S0 9001 (L 4.4.1)

2 Pl 4180 22163 #hfARE(L 9.1.1.1)
3 KPI %4 1S0 22163 AMFArek (L 5.3.1)
Key

1 PI according to ISO 9001 (see 4.4.1)

2 PI according to supplemental ISO 22163 (see 9.1.1.1)
3 KPI according to supplemental ISO 22163 (see 5.3.1)

Figure 3 — Relation of PIs and KPIs

3.1.4.7

HrAAGHT Pl

= AR B/ B # BB AT A2 ) 09 F5 47, BARIR T A2

EOLGTRAART A EANTAZ MK, LTS ZANAFAERETESN X,

3.1.4.7

performance indicator

PI

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

Note 1 to entry: A performance indicator can be related to a single process or to multiple processes or any

activity.

3.1.4.8

%

GG Ty ik A — AR GHK, AT GAEATAS & RBATH RN RTE R0 R, R bETER R
=N R R AR

[k iso 13053-2:2011, 2.19]

3.1.4.8

poka yoke

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

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

3.1.4.9

o &

) 2E F S e RAEIR 469 T B RIX &

bk, TH, kA, kB, Bk, 532, WiKXE, KELFTH,

E 1 FIRE (eiE T BT TN £ RS

3.14.9

production equipment

tool or device to make products and provide services

EXAMPLE Machineries, tools, jigs, fixtures, templates, textures, test benches, software production tools.
Note 1 to entry: Handcraft equipment (e.g. hammer, screwdrivers) is not considered as production equipment.

19/ 87



1S022163:2023

3.1.4.10

PRI AR 4

B AR B N AR BN A R AE Bl TR A = 69 B a9 a9 H K

st (FIFO), BAGERES.

3.1.4.10

Shelf life control

technique aimed at ensuring that the inventory is not overaged or regarded as unserviceable for the purposes
for which it was originally manufactured.

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

3.1.4.11

BT R

PAT — 287 i VA XA BEAZ PAT 6931 H AL 5

T K R AR R AR A, TR, £ T U RRE TR,

3.1.4.11

software tool

computer programme that performs a set of functions to support the execution of a process

EXAMPLE Software programme, database, computerized spreadsheet, electronic file or web tool, bought from

the market or developed by the organization.

3.2 %Ee&iE

%W %5 53

ATE B ALK % &

EPPPS  Sh3RRAEGYIFAZ, AR
FAI Lhin X3

FMEA %k A% XA AT

FMECA % #U#4% X, #whfe X 42 547
FRACAS # R &0 415 21 B & 44
KPI X447 548 A

LcC EXEE WX

LLRU AR L 3% T

0TD R

Pl AR AR

RAM TEEME, TRM, T4

RAMS T, TRM, THRPE, %A H,
RFT B R B

RQMS IR = E AR

SIL RAETHEFR

SMART ARGy, TH2ag, TERILW, X6, AITRAERY
SWOT A S HAUE B
8D R ) ARG Ty ik

3.2 Abbreviated terms
ATE automated test equipment
EPPPS externally provided processes, products and services
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FAI first article inspection

FMEA failure mode and effects analysis

FMECA  failure mode, effects and criticality analysis
FRACAS failure reporting analysis and corrective action system
KPI key performance indicator

LCC life cycle cost

LLRU lowest line replaceable unit

OTD on time delivery index

PI performance indicator

RAM reliability, availability, maintainability

RAMS reliability, availability, maintainability, safety

RFT right first time

RQMS  railway quality management system

SIL safety integrity level

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

8D eight disciplines (of problem solving)

4 (RLNIFE

4.1 FRAGLE LR I8

Y 2R R e 5 oR B RN R T 1) A G 52 e L S 0T B B 2 T 5 SR PR 8 7 1 & A A P S A
o

YH 2R BT IR 8 AT A R 2R A OO BT IR VP . I

1: IX 8 IR 35 AT g A4 75 2% 18 10 1 Th0 R A7 T R Bl gk A

2. FBRECRATHEES. BN, #XASHA S FEREL HR. 7d. Wi, U, S MEREg
MRZ, AT RN,

3 BESHLSMENW. X FIRASIREEA RE R, BTN
4.1.1 TRERRELFRE—FNE

4.1.1.1 AR ALK& T @iy, B FEHRT H L6 7 AR 5 2 2 ATk 5K
WLRE YR W B St k], AT LS ATIEE

E 1T A S R FEAUEAS B AR 209 b St R P BE

it R E &

a) 278 Hix;

b) 7 % sk ;

c) FeuAefR 58K uE, QLaERT ARG Kt R, Ao/ RTAL, A1 AR B KKK
E 2R EFREDTA R ENG— 5

d) E 3P H a9kt (L 9.3.3);

e) WRAXI (L 7.1.1.1);

P AL R EFbLiE (K 6.1);

72 3 SWOT 24771 A Tk AR o 69 K% & 32,

9 WHELM (R 6.1.4);

h) Bl & 69 & KA 2

i) A8 X 7 (e b3t ) 694N

B) HAR Aok EAE K TR M,
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k) % JE FRM &4 4B 2R A8 )
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)&t A, shafedsik (GeiE A)
4.1.1 Understanding the organization and its context — Supplemental
4.1.1.1 When planning the strategic direction of an organization, business planning shall be considered to
ensure sustainable product and service quality.
The organization shall document at least a summarized business plan and review it on a yearly basis.
NOTE 1 The organization can decide to exclude confidential information from the summarized business plan.
The business planning shall consider:
a) business objectives;
b) market strategy;
¢) product and service strategy, including development plans of new products and services, and/or processes,
innovations and phase-out strategies;
NOTE 2 Research and development activities can be considered as part of innovation activities.
d) outputs of management reviews (see 9.3.3);
e) resource planning (see 7.1.1.1);
f) risks and opportunities of the organization (see 6.1);
NOTE 3 SWOT analysis can be applied for managing risks in business planning.
g) business continuity (see 6.1.4);
h) needs and expectations of customers;
1) inputs from interested parties (e.g. external providers);
j) impact of changes in technologies and in statutory and regulatory requirements;
k) organization capacity considering the forecast;
1) merger, acquisition, outsourcing and transfer, if applicable.

4.1.1.2 s Hit R 2 S &
a) SPERALH A X T FE KT GeBFEOR, A, AR R FEA, F i R50917E &24F
)5
b) AL M HF B
o) W4t Xl é‘h\é ‘/ﬂiﬁ;
d) 1 A Ak 53t RIIE F 4 694730
4.1.1.2 This business planning should consider:
a) change of external trends and interested parties' needs (e.g. economic policies, environmental protection,
social or cultural issues, information security needs for products and services);
b) the fiscal year calendar of the organization;
¢) an appropriate communication of business planning outputs;
d) actions as output of business planning review.

4.1.2 24t
B JEA R TR
£:15026000 & XA TALRL LG, AR, FLEHK, B, METRER, HRHEAL, AR A
S K o
4.1.2 Social responsibility
The organization should consider social responsibility principles.
NOTE Core subjects defined in ISO 26000 are organizational governance, human rights, labour practices,the

environment, fair operating practices, consumer issues, community involvement and development.

4.2 FRARFARTT B KA
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H AR 5 X AL AR R SR AT 5 BT SR 3 PR A A B SR 7 b AN R 55 1) 6 77 LA S s 765
We, PRI, AN E -

a) 5B BAR R A RIASRTT

b) 5FUEE B RA KA ER . AR AP g X LA 507 IS B A SRR

4.3 BE TR PR RV

2N E o R AR RN G R, DA e HOYE L. ZERE G, N R

a) 4.1 PR SR ANERT N AR R

b) 4.2 R K HIAHISTT HIER

c) AL TS -

B SR AR 4 1 4 3 SR H T 2 23 R o B AR RV ], A R SR AR HE Y A B K
AR PMA RVERINAEAROUE R, ISR, V0 E SRR B o A i ARG,
R LA E ADRER L EORAE T R A Ve, MU E . A S ETE A& R ESRA
MR ORI S AR S5 AR U RE ST BT, X I sl iy R B AN AL RIS, 7 AT A MR S AN hR A 22
Ko

4.3.1 HE 2 EHEARR M TLE—AMA

20423 )2 4 E ROMS AR B K A4 30 A i& 1L .

E: A ER TR RE SRR ENR, SANMRGALIERE SR, IEER) MXGEF., T,
IR % Fo B KT 5] A R E

4.3.1 Determining the scope of the quality management system — Supplemental

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

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

4.4 iR AR R S H IS AR

4. 4. 1 HERHZIBAARERESR, JAr, S0l (RFFAIFFEESO S EA R, BFERT T e L HAH AR
H.

YH 2R NI T o B AR R IS AR AR H RN A, HB

a) T X L R B 7R B R X

b) Fiff 7 3K L3k R ()7 AR ELAE 5

o) i AN FH BT s A A D73 CRUFERIRAR . DA GRS , DA et i a sustrfsdl;  d)
Tff g SX B8 T AR i 75 O DR 1 DR L AT 3R A9

e) 7 ALiX Le it FE A HR B AIALRR 5

£) 3% 6. 1 BRI KU AIHLIE ;

g VPR L, Ui R, DA ORSE IR S R TS R h)

SOk R AN P A B AR

4. 4.2 FELERVEEMEE |, HHN: a)

PREF RO B D SR a1

b) PREABOUE B DS O R R R AT

4.4.3 M ERAKZRL T —AL

4.4.2 a) PrafltidAZfedp 5 IR AN L (LRt a) RE V%A 441 a) % 4.4.1 e) FFF
way &K,
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E O AR A T EAERG XHFT, A5, L. TR, RAR R R TAERAZF A XA R
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LA,

E 2ABSTARAERL ROMS B E A2, RBHRAREGITAZR, CNTARALRER, AR5 %,
ARG HIPM @B RN 9.1.1, HEMRM C PAEZE—FMRH,

LA

a) R TALRY R R LEH);

b) ABIAEfIAZT R (L 7.4), HARAR T AL

4.4.3 Quality management system and its processes — Supplemental

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

NOTE 1 Processes can be documented in procedures, instructions, method descriptions, flowcharts or
workflows etc. supported by software tool and templates.

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

NOTE 3 Detailed requirements for performance evaluation of the processes are described in 9.1.1 and further
explained in Annex C.

The organization shall:

a) document a hierarchical structure of its processes;

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

5 SER

1 80T R AR

5.1 1 AU R MBS LR T, RS R AR RIS ER AR a)

X o A B AR R 1A RAPE B 5

b) MR E PR EAAR R R TR R R AR, R SHSURAIE N, SRS T A — 2
o) WRPRTE R AR R BRI SR 55 1 2

d) (R A5 FH R 7 v AN T XU ) SR 4 5

e) B IR JoT B B % P 5 ) R VR T SRAS 1

£) VAIEA AR R E AT A R EE A RERIEE N o)

T PR 0T 7 B R S L T 5

h) NGNS Y, 18 SFSCRAAT 0 & BAR R 1A ROEAE H 5Tk

i) Heshsos;

J3) SCRFIAMAR G B R IR ST VE B Y RIS E A

e AGRUEREF “Mk5s” —ianl ) SCHIERMRN RS U B I 08, T Aat . Ah . EFE
EERIHL.

a) BARE. BRMRIFFSE L IR ER DUACE T VA A ER

b) B AN DRSS AIALAE , 33 JRURS: AHTLAE 7T RE RS M ™ il R 55 1) % UL S S a2 R RE T ©)
URZE BT G SR i R

BEXTIX 26 N A T 280 5 22 PR A A 5T 5 T 4 Bt AT BA

5.2 Ji%t

5.2. 1 il E &
W B N E . AR R E TR, R TR N
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a) TGRSR B RIS SCRE L AN 77 17 5
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b) SR H AR HEHESE,

c) ALHEIH 2 R A K

d) 03 RS O R AR R K
5.2.2 VHIEBTETTE BIETTEN:

a) FIAREUFOR KR O B 5

b) fEHZA N RNVAE . BRI o
R, AN RARSCT .

5.2.3 e H4—4R

TR Ty At Rk

a) &M ;

b) Bl & H 2 ;

C) HAT M,

E AT ERIE T BRIRGFIL L
E 2 AR T AT AT,

E 3R EHA RN ERTA 5. KT R S
5.2.3 Quality policy — Supplemental

B FA N 1S0 9004:2018, 7.2,

uu\,

The quality policy shall address:

a) failure prevention;

b) customer expectations;

c) safety aspects.

NOTE 1 Safety in this document means safety of products and services.

NOTE 2 Quality and safety policies can be addressed separately.

NOTE 3 The quality policy forms a part of the overall corporate policy. For more information, see ISO
9004:2018, 7.2.

5.3 HANAL. BRITFIRLR

e B R AR IR ARG A IR DT BRI EI0EC VAIEAIERfR . S R N LR ST AR,
DA

a) ORI EE AR R T & AR AER 2K

b) AR R PRSI T A H

o) G EE ARSI G (UL 10 1), el ) s B 4R

d) PRI IR HES)) LU R oV AR A

e) Wi ARAE SR A Szt o B PR AR 2R AR B I AR L e dE

T S AL AL IR UL R T, 3R R BR ST AR — M A SR R, (AT 4 K i)
5.3.1 A &, WA E—rALL

Ko EIELE R

a) & X KEELTAGAR, VMEAEFA=32%] RAMS LI+ C) ;

b) AT A H [ 4.4.1 e)];

o) ILFAABARE A & (o it AZIA &) 69 IR Fr Ao AR TR 4G 2 47 ;

d) ok 2 T AZPUTIRE, FHEBNERZ (B3EX L) RFESZ K7 LA R 4 = IR F 098244,
ETRERREN R ZAE BE LGRS RIEL, do ) REmm,

2842 AR G A8 K 89S R I AF 6945 B o

BAEHRIGHFEILT, Bz X ot i X £,

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

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

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

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

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

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

The organization shall retain related documented information.

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

5.3. 2 TAZPTA A& A9 IR IT A=A TR

MR IR T RAFESS, AL A R AT AR A 4.4 IR ER AL 4.4.1 d) ]

EIRGT R W R = P AR AR

5.3.2 Responsibilities and authorities of process owners

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

This responsibility shall be defined and ensured by top management.

6 RX|

6. 1 REXT XSS FHATLIES ()it

6. 1. 1 fERRIRREHA RN, HLANEER] 4.1 e LMEZEM 4.2 Frig KIESR, F6hE BT ot
F RS ATHLIE, DL

a) TDR TR PR AA R RS ST H Tl 4

b) B 5EA FIG 5

) TRy sk > A F s

d) SEEl et .

6. 1. 2 ZHEN TR R

a) N IX e X RG FHLIE )8 HtE; b)

LUNEp

1 R R AR R R B S SR X e i (I 4. 4);

2 VPR B it A RS o T it S XSS LA X 7 it R IR 5% B8 7 5 Ml A I Y

T Le RO XU AT B A, AT SRATLEARE RS, TR AR, SO R T RetEEE 3, 4K
W, BGEAE B A7 R SR T OR BE AU o

F 2. HUER e FECEATE L, B, THRENTY), WAHIE, @V EEIERR, IR
RAHANTATZ A, DA LR e 1 7R

6.1. 3 B 3T K & Ao bLif 69 3 36——AN

6.1.3.1 ARz, KHuFRFNEAIE LI,

XAt AE o 6,3

a) 6.1.1 4o 6.1.2 Frikeg &L,

b) A%, AL Fedh 38y & HA P F o £ 37,

o) tR 8k B WAL ifiE. 1% AT 30 s LAH0915 &

d) 7 8 F 2R BT 04T
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e) M A A AN (e A TR ZHRIERA) .
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E 1: 77k (e FMEA, SWOT) T A T8 A%, fldeidf2, #it5F K. B RE > PR,

72 2: K% FMECA 975 AT Al TH X MEARIN B Qe a4 X) 49 %,

6.1.3.2 33k, ZiIAZN:

a) iL B E A Sh A Ty A 5 R Fe LR iR 45 F A2 4T3 9 IR & TAE;

b) &K KA % IRy 7 kAT e Fe bR 3F F o

6.1.3 Actions to address risks and opportunities — Supplemental

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

a) the requirements described in 6.1.1 and 6.1.2;

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

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

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

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

NOTE 1 A methodology (e.g. FMEA, SWOT) can be applied for managing risks, e.g. in processes, design and
development, projects or production.

NOTE 2 A methodology like FMECA can be applied for managing risks of critical functions or items (e.g.
safetyrelated).

6.1.3.2 In addition, this process should:

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

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

6.1.4 5% %H

LIRS

a ARAEIT H Ak G5 Re 61 - A, AE R AT (Blde, @2 MR 5 X) B2, BE. FIAL L FHES
MR, T E L 5L R

b B S L

Sk S 4 itﬁfﬂé’)ﬁ@%

E 2B A A

- B ;

—HE 2 B P BT

~55 B A Ak

—RBEEHA;

—F A R HE

- R,

“gAE K], RAAMRMEEXEEZNXMEAL,

3 &HAK;

R

MK

-R BRI,

E 2R XS ELEMRFEmAR, FA L 1S0 22301,
6.1.4 Business continuity

The organization shall:

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

continuity plan based on an evaluation of its business risks;
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b) manage its business continuity;

c) define responsibilities for business continuity actions.
NOTE 1 Business risks can concern:

— interruptions;

— interruptions in the supply chain;

— labour shortages;

— critical technologies;

— key production equipment failures;

— field returns;

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

— communication;

— losses;

— emergencies or Crisis.

NOTE 2 For details on business continuity, see ISO 22301.
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7.1.1.1 General — Supplemental

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

This process shall include:

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

b) the impact of the current order book and forecast;

¢) the impact linked to risk provisions (e.g. in case of potential scarcity of resources).

The organization shall retain related documented information.
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7.1.5.3 Monitoring and measuring resources — Supplemental

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

This process shall include:

a) the requirements defined in 7.1.5.1 and 7.1.5.2;

b) how to react when monitoring or measuring resources or tools are found to be unfit for their

intended purpose (see 7.1.5.2).

The organization shall retain related documented information.

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

NOTE 1 Monitoring and measuring resources can be: test hardware, test software, ATE or plotters used to
produce inspection data. This also includes equipment that is personally owned, developed in house or
supplied by the customer or an external provider.

NOTE 2 See also ISO 10012.

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

c) establish related methods and acceptance criteria;

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

The records of calibration or verification results shall provide:

e) the unique identification of the measuring resource calibrated or verified;
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f) the date(s) of when the calibrations or verifications were carried out;
g) the reference standard (e.g. gauge blocks) used to calibrate;
h) the procedure used for calibration or verification.
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7.1.6.1 Organizational knowledge — Supplemental

7.1.6.1.1 Regarding organizational knowledge, the organization shall:

a) manage return of experience including:

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

learned;

2) communication of good practices and lessons learned to relevant processes and active projects;

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

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

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

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

Regarding organizational knowledge, the organization should:

a) use a software tool to share its knowledge;

b) encourage knowledge sharing by networking;
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c¢) protect knowledge from unintended disclosure outside the organization (e.g. knowledge gained from
experience; lessons learned from failures and successful projects; capturing and sharing undocumented
knowledge and experience; the results of improvements in processes, products and services).
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7.2.1 Competence — Supplemental

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

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

This process shall include:

a) the requirements defined in 7.2;

b) identification of gaps between actual and necessary competencies;

¢) planning, organizing, executing and monitoring of actions taken [see 7.2 ¢)];

d) the requirements for training:

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

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

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

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

7.21.2 Z3A2 R %
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7.2.1.2 This process should:

a) include a method to compare the necessary competencies versus the actual state, for persons

performing work that affects product quality and safety;

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

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

b) ensure regular reviews and updating of internal training materials.
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7.4.1 Communication — Supplemental

The organization should establish, implement and maintain a communication management process for internal

and external communication relevant to the RQMS.
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7.5.3.3 Control of documented information — Supplemental

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

a) the requirements defined in 7.5.1, 7.5.2, 7.5.3.1, 7.5.3.2;

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

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

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

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

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

The organization should use information systems to control documented information and define their back up

routines.
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8.1.1 Operational planning and control — Supplemental

8.1.1.1 Innovation management

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

This process should include:

a) the identification of changes in the organization's business environment;

b) planning of innovations;

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

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

NOTE Research and development activities can be considered as part of innovation activities.

8.1.1.2 iTAZH A 049 X

WG E S, FHFAFEAZ, FRrhas T et RSN 20T RGES T RX.

IR R B SRR (4.1.1), k5ESE(6.1.4), £ RERA(B.5) . F ik £ 0kt
FaFF K (8. 3) A8 K ik R I A ALK

-® % G P R AR —ANIG P AS B 5 — AN G T

~ 8 339 BT R % 5 P 4 S AR AR 8 40 SR IR

40/ 87



1S022163:2023

AL O FE

41/

87



1S022163:2023

a) AT A I

b) NIk (L 6.1); ¢)

RN AL P E 946565 d)

o B0 5 R E A

e)FAI (L 8.9);

) AR & 45 H 3 R 0 AR & o

FLMPHRE RS IHEN, ARETRE, BERfedsd AR ISR RO ER (L
8.1.4.2),

E AR R R TR R4 8.4 BRI ATHOE I E RN, Bldm, KT R GH B R
B8R R o

E 2:8.1.1.2 Rk B AEE 8.4 FikE,

8.1.1.2 Planning of the transfer of processes

The organization shall establish, implement and maintain a process for the planning of the transfer of processes
that can affect the organization's products and services quality.

The implementation of this process shall be linked to business planning (4.1.1), business continuity (6.1.4),
production and service provision (8.5), design and development of products and services (8.3)related decisions:
— by multi-sites organization when transferring a process from one site to another;

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

This process shall include:

a) a feasibility study;

b) a risk assessment (see 6.1);

¢) planning of required actions for transfer;

d) communication to customers when required;

e) FAI (see 8.9);

f) retention of documented information from transfer activities.

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

NOTE 1 Planning for the transfer of processes can be an input for a make or buy decision prior to
implementing the requirements of 8.4, e.g. based on scarcity of resources or a strategic decision.

NOTE 2 Processes not covered by 8.1.1.2 are covered under 8.4.
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8.1.2 Tender management

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

This process shall include:

a) requirements management (see 8.2);

b) the type and extent of controls [see 4.4.3 1)];

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

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

e) planning of deliverables including costs;

NOTE 1 The standard cost account structure of projects can be used for the calculation in the tender.
f) planning of resources for contract execution;

g) offer approval.

The organization shall retain documented information related to their tender management activities.
NOTE 2 In this document, tender management includes several activities commonly called tendering,

offering,open bidding, bidding, etc.
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8.1.3 Project management

8.1.3.1 General

8.1.3.1.1 The organization shall establish, implement and maintain a project management process.

NOTE 1 The scope of the project management process depends on the business model of an organization. In
most railway sector organizations, it is from tender phase until the end of warranty period. However, in other
cases it can be limited to:

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

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

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

This process shall include:

a) requirement management (see 8.2);

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

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

¢) the project phases and activities;

NOTE 3 Project activities can be, but are not limited to planning, executing, monitoring, controlling and
closing.

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

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

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

NOTE 5 Conditional acceptance can be acceptance with an action plan.

f) the requirements defined in 8.1.3.2 to 8.1.3.11;

g) records and control of open issues, putting appropriate resources in place to close them.
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8.1.3.1.2 This process should include:

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

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

¢) the identification of good practices and lessons learned during project closure as a minimum

(see 7.1.6).
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8.1.3.1.3 The organization shall manage its project's documented information as required in 7.5
including:
a) review, storage (e.g. standardized folder structure), control and maintenance of project information;
b) retaining documented information (e.g. plans, schedules, output of reviews, reports).
Phase reviews shall:

¢) be performed:
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1) starting at defined level of work breakdown structure;

2) at project level considering the reviews of the deliverables;

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

The organization shall define mandatory and identify optional participants of phase reviews.
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8.1.3.2 Project management plan

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

a) project organization chart;

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

¢) specific responsibilities and authorities of the project organization;

d) specific rules to follow during project execution;

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

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

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

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

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

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

g) the control of project changes (e.g. scope, time, costs).
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NOTE 2 The project management plan can include any other subsidiary plans required in 8.1.3
(communication, human resource, quality).

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

h) work split and operational interfaces;

1) specific responsibilities and authorities;

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

k) applicable processes and other documented information related to the processes.
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8.1.3.3 Project scope management

Regarding project scope management, the project management process shall include:
a) identification of project requirements (e.g. time, commercial, technical) (see 8.2);
b) definition of the scope of work;

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

d) assignment of work packages to work package owners;

e) verification of work packages.

The project organization shall not change the project scope unless a change has been approved (see 8.1.4.2) as
defined by the organization.

Regarding scope management, the project management process should include a standardized work breakdown
structure.

NOTE Scope management in design and development is detailed in 8.3.2.
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8.1.3.4 Project time management

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

a) definition and sequences of activities;

b) estimation of resources and duration of activities;

¢) scheduling, considering:

1) past experience;

2) long lead time items, managed jointly with external providers.

The project schedule shall:

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

e) include the critical path;

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

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

The project organization should use a software tool for scheduling and activity tracking.
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8.1.3.5 Project cost management

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

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

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

¢) a regular control of costs including actual and estimated cost at completion.

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

The project organization should use a software tool for cost tracking.
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8.1.3.6 Project quality management

Regarding project quality management, the organization shall establish, implement and maintain a project

quality plan, that includes at least quality assurance and control activities, and retain related documented
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information.

NOTE 1 See ISO 10005 and ISO 10006 for guidance.

NOTE 2 The project quality plan establishes the project quality management system, i.e. the application of the
organization's RQMS to the project, with the addition of contractual requirements (if available).

NOTE 3 The project quality plan can include or refer to specific project procedures (e.g. project

nonconformity management procedure), project quality control plan, templates or forms.
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8.1.3.7 Project human resource management

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

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

b) acquiring the project organization;

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

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

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

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

f) the identification of related training, if necessary.
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8.1.3.8 Project communication management

Regarding project communication management, the project organization shall:

a) apply requirements defined in 7.4 and 8.2.1;

b) establish, implement and maintain a project communication plan and retain related documented
information. Regarding project communication management, in case of imminent deviation, the project

organization should communicate relevant impacts and countermeasures to customers and interested parties
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(see8.1.3.11).
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8.1.3.9 Project risk and opportunities management

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

a) apply the requirements defined in 6.1;

b) establish, implement and maintain a register including a cost and benefit analysis of risks and opportunities;

¢) retain documented information of risk and opportunities management.
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8.1.3.9.2 Regarding risk and opportunities management, the project organization should:

a) involve the functional line managers in risk reviews;

b) consider operational maturity levels of the products agreed with the customer as inputs for risks
management;

NOTE Risk analysis can consider operational maturity relevant to technical requirements.

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

Regarding project procurement management, the project organization shall apply requirements
defined in 8.4.
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8.1.3.11 Project review management
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The organization shall perform regular project reviews to monitor project progress, with the attendance of the
project core team (or empowered deputies) (see 8.1.3.7).

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

Project reviews shall include:

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

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

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

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

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

NOTE Project reviews are intended to monitor the progress of the complete project. Project phase reviews (see
8.1.3.1) are intended to check whether a project phase can be closed and whether the next project phase can
begin.
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8.1.4 Configuration management and change control

8.1.4.1 Configuration management

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

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

This process shall include:

a) the configuration management plan;

b) the definition of a product breakdown structure until the LLRU;
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¢) the identification of configuration items, at least the safety-related ones;

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

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

f) configuration status accounting;

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

The organization shall retain documented information for the configuration management process.
8.1.4.1.2 This process should:

a) include regular internal configuration audits;

b) integrate external providers' configuration management system (e.g. interfaces for data transfer);
¢) include tools and software used in design, development, production and maintenance as
configuration items;

d) be supported by a software tool.

NOTE See ISO10007 for guidance.
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8.1.4.2 Change control

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

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

b) change requests;
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¢) a cause analysis in case of changes deriving from failures;

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

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

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

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

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

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

1) the implementation of changes;

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

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

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

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

1) an analysis of the change impact on:

1) constituent parts and products already delivered;

2) customer specification and configuration;

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

4) technical requirements;

m) the re-evaluation of technical requirements depending on the results of the impact analysis;
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8.2.1.1 Customer communication — Supplemental

The organization shall communicate with customers when delays are foreseen but cannot be avoided (e.g.
delays from external providers).

NOTE For project communication management, see also 8.1.3.8.
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8.2.2.1 Determining the requirements related to products and services — Supplemental

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

a) functional and non-functional requirements;

b) RAMS/LCC requirements;

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

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

8.2.2.1.2 When determining the requirements, the organization should consider:

a) experience from similar products/tenders/projects;

b) requirements resulting from market analysis;

¢) requirements regarding end of product life (e.g. disposal, recycling).

8.2.2.1.3 The organization shall retain documented information in relation to 8.2.2 a) to b) and 8.2.2.1.1 a) to b)
and, if considered, 8.2.2.1.2 a) to c).

NOTE The subordinate concept of requirements is shown in Annex B.
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8.2.5 Requirements for products and services — Supplemental

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

services.

This process shall:

a) include the requirements defined in 8.2;
b) be applicable for:

1) design and development of new products and services meeting market expectations prior to tender (e.g.

platform, product family);

2) tender management (e.g. submission of tenders, acceptance of contracts or orders);
3) project execution (e.g. acceptance of changes to contracts or orders); 4)

change control (see 8.1.1.2, 8.1.4.2, 8.2.4, 8.3.6, 8.4.3.1 and 8.5.6);

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

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

d) include as a minimum these steps:

1) determination (see 8.2.2.1);

2) review (see 8.2.3);

3) verification;

4) validation;

NOTE 2 For definitions of “verification” and “validation”, see 3.1.3.12 and 3.1.3.11.
e) ensure that requirements are:

1) individually checked for conformity clause by clause;

2) evaluated and taken into account;

3) assessed in relation to risks and opportunities (see 6.1);
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4) properly transferred, understood, acknowledged, cascaded down and committed to, by the involved persons;
5) complete, unequivocal, verifiable and feasible;

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

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

7) updated in case of change.
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8.3.1.1 General — Supplemental

The requirements defined in 8.3 shall apply to the design and development of products and services, as well as
to the introduction of new technologies, if appropriate.

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

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

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

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

d) require conformity for safety-related products with IEC 62278 or an equivalent, as applicable.
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COFREETHE(L 8.1.4.1);

D) /& /= o R M A & R R LS AT IR IRE . kAN (Flde, ABAHEOGHIFHE TS, RBERTRARIR
HiEFE, AERRRTIEF);

E) A T LA 30T . Bk A ik,

Wt Ao JE R G B Boe 42 )R T mk A (e 2 R E 3 R F) o

BB A AT B Rt fe R Rt

8.3.2.1 Design and development planning — Supplemental

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

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

¢) the configuration management (see 8.1.4.1);

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

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

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

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

8.3.2.1.2 EAf it IF RGN BAdzdlny, AREFE:

A) F/N R Fe T K BB RS ARIE ik, AR BAR e e Rt R e L) ;

B) = 4 K & K4y 7 ik

C) #4118 8 i B 09 77 ik

EOERTH BB AR, GEIESRE RGRAE, detit, EafeLIEA R T K,

E 20 R AR B KRBT, W A A R AR 6 KU 1 AE ST AE A 3Rt e T R AR 69 — 3T

é]o

E 3 BN TAZAG WME T AL A SRR A9 IR 5 (L 8. 4) .

8.3.2.1.2 In determining the stages and controls for design and development, the organization should consider:
a) the quality assurance methods for each design and development stage in order to meet the

objectives (e.g. defined in a quality plan);

b) the method to control technical requirements;

¢) the method to control the operational maturity.

NOTE 1 Controls can consider operational maturity including maturity of non-functional requirements, such as
performance, integration and other non-functional requirements.

NOTE 2 If requirements of special processes are inputs to the design, the risk assessment of these
specialprocesses can be part of the design and development process.

NOTE 3 Collaboration with external engineering can be considered as externally provided services (see 8.4).

8. 3.3 WITFIFF AN

LSBT FT BRI R B BRI = R 5, B e L R ER . AN 8

a) IhREAIPEREER,

b) SR T LART AL TH R A TG B 2

c) JRAHEINE R

d) ZH 2R U S AR AE AT LRI 5

e) BH it IR 55 1 o P 5 B AT A R 30U B

EEXTULERITE R B 1), SRR SR , HMN5E%, 3§, AP E MR FIE RS
Flfguk . AL A BT FIIF R HN PICCE B
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8.3.3.1 kit fe I K N—AM

8.3.3.1.1 (A FikitAF RN, BAREFE:

a) 8.2.2 AR &K,

b) AR iR Ae ¥ 18 7

8.3.3.1 Design and development inputs — Supplemental

8.3.3.1.1 Regarding design and development inputs, the organization shall consider:
a) the requirements defined in 8.2.2;

b) identification and traceability.

8.3.3.1.2 yusbh, MBFLHE:

a) £ FeF LB R, OEHHRIY, AEASEINNRH, KA TIE;
b) Frd &K,

8.3.3.1.2 In addition, the organization should consider:

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

b) preservation requirements.

8.3. 4 VLA A%l

AN BT NTF RO R BEAT 325, LARA fR -

a) FUENIRITHIZ

b) SRR ES, LAPPO T AN A 45 5 2 R e

¢) SEMEISUETEZ, LA ORBCH AT A5 T 2 5 A\ B 2K

d) SERERAIAG S, DA ORIE B 7 it PR 55 e i A2 FIL e 1A P SR B T 3 5
e) BEXIPPE . SRR AR i 2 B ) AR B A T

) PR B IR EeiE 3 1 RS B

e VORIV . SAEAIEIABA AR B FRIEHZU SRS B BRSO, AT e DU E =
HAE kAT .

8.3.4.1 Wit Fe T L2 —Ab L
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8.3.4.1 Design and development controls — Supplemental

The organization should apply controls to the design and development process considering:
a) the functional breakdown;

b) the operational maturity;

¢) the implementation of quality assurance methods.

8.3.4.2 #itir¥H
R TRHIEF, AREAL:

N PEENT =B B0HE Gete B8, Bl ;

B) 3% AwdE AR A A S

i it B 4G IR AL R LA B RA

MR F F AT EPAT I .

E 1AL ETURARERITATA GRS . AP ME. 275 %,
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8.3.4.2 Design reviews

Regarding design reviews, the organization shall define:

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

Representatives of functions joining design reviews shall have the authority to make decisions.
The organization should perform design reviews with a multidisciplinary approach.

NOTE 1 Participants can be head of functions (e.g. RAMS, services), internal and external customers, experts

in production.

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

8.3.4.3 &tk

28 22 0 AR PR R & RAT B B

E T IRIEE S T AR A RS i H . A K.

8.3.4.3 Design verification

The organization shall ensure that technical requirements are verified.

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

accompanying tests.

8.3.4.4 %t IiE

s F ik R, A8

A AR Z KT B I 0E

B) £ AT R IR IKLE R AT T ARIRIE, REME B LR R], HFEELT R
E T RAIEEF T AR, Blde, AAIGREE. A XK e S pE KR,
8.3.4.4 Design validation

Regarding design validation, the organization shall:

a) ensure that technical requirements are validated;

b) complete validation prior to the delivery or end of commissioning or agree on control plans with customers

and monitor them until completion.

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

tests.

8.3.4.3 kit IIE

LR AR AR B RKAFE L,

EROTRIEE R T AR RS HE . BRI A R

8.3.4.3 Design verification

The organization shall ensure that technical requirements are verified.

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

accompanying tests.

8.3.4.4 %t ik

St F It RAE, AR

A) FARIAR B K AT B 09

B) £ AT IR IKLE R AT T ARIIE, REME B LR, HFEELT R
VERTIRIEES T AR, Blde, AINIRIE. A XK A SR I,
8.3.4.4 Design validation
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Regarding design validation, the organization shall:

a) ensure that technical requirements are validated;

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

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

tests.

8.3.4.5 it it A iEiX e & K

L F B AT A AT, AR RK], I H iR
EM K. BLR AR

a) MK R] L MIRKHLE R KAL P SR T & L 2 L

1) MK B A5;

2) I K A%

3) A = S

4) B R

5) X2 B MR

6) FHZILTRMHL

7) KA1k 7 ok,

8) IKIa M AE ;

b) /= St #9 E AL B 47 M KL R A B E ALK

c) it MK I AT o

8.3.4.5 Design verification and validation test requirements

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

a) test plans, test specifications or test procedures provide reproducibility and define:
1) test objectives;

2) test conditions and environment;

3) the product to be tested;

4) resources needed;

5) test acceptance criteria;

6) parameters to be recorded;

7) the test method of operation;

8) the performance of the test;

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

c) the test acceptance criteria are met.

8. 3.5 BT AT &

LS R TE R R g

a) WK NER;

b) 9 B S 7 R R 5 HR A R 1 7

o) ALFEET | SRR R ZoR, & ), AR

d) FE P S ARG FR IR SRR FHUH B 1. e RNIEF RSN TR AL IRE A R FIT
KA RO B
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a) AAT AT Y I iE Al 5

b) AH3f A i AT NG AT R (L 8.5.1.1.3) ;

o) BLIEE5 R A A X6 LA & (iRl 47 FH) =331,

8.3.5.1 Design and development outputs — Supplemental

8.3.5.1.1 The organization shall ensure that design and development outputs:

a) are verified and approved prior to release;

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

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

application.

8.3.5.1.2 A4 )5 :

a) FAARET d 3 4 N T KA ST 26 B

b) # & % i F LAY R A= I AT A

o) ERF AP B TARENFHAT, i LRAN;

d) PR A F Fo IR R A9 15 8 0.3 7 el 47,

E R eI R T @46, Plde, AP A B LT R AShIREET) . MAHE &L A IAERERF/ K
AR A, AARAR IR A FELEFH. AT SRR RN, RARR, BRMG EA R
G FMEA) | = S/ R A P A2 R A0 Ba AR Fo RS 77 o

8.3.5.1.2 The organization should:

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

b) define authorities and acceptance criteria for design approval;

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

d) ensure that information for production and service provision includes requirements for the

preservation of product.

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

8.3.6 WA R L

AAZANING 7 ity IR 55 AE B H AT A YIE] A Ja ST ) B G EA T I8 4 0 R0a] . PPETRIZ ], DL fRiX e 5
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) BEEHIHRAL
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8.4.1.1 ¥ N-4r5
8.4.1.1.1 Sr3pit B &
W GHE 8.4 FERTINEMET O RKGE AR, FHRBEC 2 LAIAREAT ARG 4E, 4
LS, FiAti EPPPS 49idAE
Atk A 1S0 9001:2015 8.4.1 #9& K,
ZAAROIEANT T e £ LK.
a) 4N/t 7= EPPPS 9K (L 8.4.1.1.2) ;
B) Sh3pt i (L 8.4.1.1.3);
C) Sh3p it T ag e (L 8.4.1.1.4);
D MRt A9 (L 8.4.1.1.5);
B SR 1E 8 (L 8.4.3);
f) 247 EPPPS &9t (N 8.4.2.1);
g) KA )G9 EPPPS IiE(WL 8.4.2.2) ;
H) 23 Sh 304t Ty 69 45 2. FHit i AediE L a9 4= (L 8.4.2.3),
WO, W
i) E AL 4569 EPPPS R I%;
J) IR B B GO GE 7 ABA R e, IR K I T AR AT 6 R TE B
k)% 1S0 9001:2015 8.4.1 3, L ARAE a) & g) PR G Sh3R4E 77 69 SLAHILAZ &

8.4.1.1 General — Supplemental

8.4.1.1.1 External providers

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

The organization shall establish, implement and maintain a process for EPPPS described in

ISO 9001:2015, 8.4.1 to ensure conformity to requirements.

This process shall include requirements defined for:

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

b) external providers' evaluation (see 8.4.1.1.3);

¢) external providers' approval (see 8.4.1.1.4);

d) external providers' offer selection (see 8.4.1.1.5);

e) information for external providers (see 8.4.3);

f) EPPPS approval of release (see 8.4.2.1);

g) EPPPS verification after release (see 8.4.2.2);

h) monitoring of external providers' performance, re-evaluation and ranking (see 8.4.2.3).

In addition, the organization shall:

1) manage the EPPPS risks throughout the supply chain;

j) identify risks to be communicated to external providers and ask external providers for their feedback;
k) in addition to ISO 9001:2015, 8.4.1, also retain documented information on external providers in

accordance with a) to g).

8.4.1.1.2 Sh3pE T An s ap 42 it a9 o, IAZR £
IhERAE T AREPPPS 89 IR 55 K I 45 BB A i B9 AR/ BEAT, VAR S AT IL IR AR 7 F2EPPPS 8945 H) R A A2 B [ L
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8.4.1.1.2 Classification of external providers and external provided products, processes and

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

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

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

Classification criteria should include:

a) strategic needs;

b) past experiences;

¢) available market information;

d) external benchmarks;

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

8.4.1.1.3 o34t 7 9 1R 4

IhEf s T 69 IR R 636

a) IN3ME T AR . AR A RAL
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o) A& AATE R R A IR T
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o KA, T ES) . ARG B AR AT Fe L E G SR AR BATRIN IR T .

8.4.1.1.3 Evaluation of external providers

External providers' evaluation shall include:

a) people, infrastructure and processes of external providers;

b) availability of external providers' qualifications (e.g. certifications according to this document,ISO9001),
supplemented, when appropriate, by other means (e.g. audit).

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

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

d) external providers that meet the requirements of ISO 9001 or an equivalent quality management
system.Targeted external providers shall be identified considering their product scopes, strategic
relevance,annual spend volume, product criticality, design activities, turnover in the railway sector and

delivery and quality performance.

8.4.1.1.4 JF3p4t 77 b9k
iR 2Y SR
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a Lo SR T B AT
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8.4.1.1.4 Approval of external providers

The organization shall:

a) establish criteria to approve external providers;

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

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

EPPPS shall be provided exclusively by approved external providers.

8.4.1.1.5 SF3pBEF MM L%

8.4.1.1.5.1 WL T MRS 09 rk LR ARSI T 09 IRA, Z AT F R

a) Ha&R, PlheBANERK;
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d) LT BB TT 89 - K o

8.4.1.1.5 External provider offer selection

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

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

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

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

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

8.4.1.1.5.2 S HTREE:

a) KU 7 BT kT

b) HMRIR AL i IS AT AL

FER M RIGTT B 2 0T, AR RN TT 78 70 BAR T A HORZR, il sl 6 5 [ 1F i
8.4.1.1.5.2 The analysis should take into account:

a) the output of a risk analysis;

b) the operational maturity of externally provided products.

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

8. 4. 2 | R AUFIREE

LN IRINBIRAE AL RE . P RS A S A SR e M ) R A A A% = i R S5 (R RE 0P A AR R
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8.4.2.1 IF3PRAEGY & oo, AR AIR S 09 AT MR

8.4.2. 1.1 HL/EA A A5 h EPPPS 4973047 &2 L35

a) H T XeG#E ;

b) FRIIIE, kAo hl i EF);

o) & RIEF, IR HAEEAT FAL (L 8.9), HiE L ejut/ hiblk;

d) F2 % & ) P A IR SRR A B = o KB (o #7890 B p) BORAE A AT AT IE, MRAES A S A L
2

) AT M (G 4bhL =2 £ %) ;

f) FEE RIzw B E A KA T LR ZH (L 8.1.4),

8.4.2.1 Externally provided products, processes and services approval of release

8.4.2.1.1 Approval of release for new or modified EPPPS shall include:

a) determination of approval methods;

b) planning of verification, validation and approval activities;

c) as applicable, conducting FAI at external providers' premises (see 8.9), or appropriate incoming/outgoing
inspection;

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

e) approval of release (e.g. to start serial production);

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

8.4.2.1.2 htof KA #78) K457 49 EPPPS B &2 % /&

a) & F AV H

E A S ARG T AL F — T oh A T RAE T 4E Rt e e B DL IR

b) % —k R %k Ak

4043 2 1) S 3R T IR E SR LR A T R B AR R DA R ERIEE AN RS .

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

a) pre-production reviews;

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

b) first system integration.

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

8.4.2.2 JNIpRAEEY T 5. AAZAR S AAT B 69583

EPPPS 2R iEfF & HLE Z AT, AINFFfE Al e T
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8.4.2.2 Externally provided products, processes and services verification after release

The EPPPS shall not be used or processed until it has been verified as conforming to specified

requirements or unless it is released under authorized concession (see 8.7.3).

Activities for EPPPS verification after release shall include:

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

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

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

d) confirmation of release of the EPPPS;

¢) management of nonconforming EPPPS.

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

The organization shall determine a plan for periodical verifications of raw material based on risks assessment.
NOTE 1 Verification of raw material composition or conformity can be done by checking, for
example,certificates, chemical analyses, own laboratory tests.

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

In case of delegation of verification activities to the external provider, the organization shall define the
requirements for delegation and shall define controls, e.g. regular audits at external provider premises.

Where the organization delegates verification activities to the external provider, there shall be evidence that the
external provider has accepted such agreement.

A register of external provider delegations shall be established and maintained.

Any delegation should be reviewed after subsequent changes.

NOTE 2 EPPPS verification after release can be the incoming inspection or part of a quality gate at external

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

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

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

b) definition of criteria to audit external providers;

¢) results of these reviews as a basis for establishing the type and extent of controls to be implemented;
d) actions planned to be taken when the external provider does not meet technical requirements and/or
performance targets;

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

f) regular joint performance reviews.

In addition, the organization shall:

g) identify external providers to be developed,;

h) implement action plans based on agreed objectives to improve their capabilities.
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8.4.3.1 Information for external providers — Supplemental

Information for external providers shall consider:

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

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

¢) approval of special processes by the organization or its customer, where required.

The organization shall also communicate to external providers its requirements for:

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

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

f) management of changes and nonconforming outputs;

g) delivery schedule of EPPPS;

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

1) right of access by the organization, its customers or other relevant parties (e.g. regulatory

authorities) to facilities involved in the order and to applicable documented information.

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

— design reviews;

— test samples (e.g. production method, number, storage conditions) for investigation or design approval,
— production: routine testing, inspection and acceptance, including related instructions;

— obsolescence management;

— auditing;

— supply chain logistics including packaging and labelling;

— cascading requirements to its external providers.

8.4 41t ikE R
ViR YR
a) T RINIRAE TAT R T £ B AT AN, A BDICE AN b, ARG AN L AHLE 8
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8.4.4 Supply chain management

The organization shall:

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

b) document requests of changes sent to the external providers (see 8.4.3.1).
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The organization shall communicate updated delivery schedules and forecasts to its external providers in order
to give inputs for their resources planning. This shall include delays to the deliveries of processes, products
and services from the organization to the external providers.

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

The organization should agree on an early warning policy with its external providers regarding their delayed
provisions foreseen, otherwise the organization should regularly check the delivery schedule.

This early warning policy should also include obsolescence issues.
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8.5.1.1 Control of production and service provision — Supplemental

8.5.1.1.1 General

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

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

a) include requirements for:

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

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

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

4) production scheduling (see 8.5.1.2);

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

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

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

b) refer to:

1) configuration management (see 8.1.4.1);

2) change control (see 8.1.4.2);

3) special processes (see 8.5.1.3);

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

5) control of nonconforming outputs (see 8.7);

6) FAISs (see 8.9).
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8.5.1.1.2 Controlled conditions

Controlled conditions shall include:

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

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

production documents (e.g. work instructions, production schedules, work order, process cards);

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

b) monitoring of production and service provision in all shifts (e.g. parts quantities, split orders,nonconforming
outputs);
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¢) evidence that all production and service provision, including inspections, have been authorized and
completed as planned;

d) actions to prevent recurrence of past problems;

e) risk assessment covering all the production and service provision activities with the applicable method(s);
f) assessment of risk impact of deferred work to ensure control of work to be carried out without

affecting quality and safety;

g) rework and repair of nonconforming outputs (see 8.7.3);

h) use of statistical process control, if applicable.

8.5.1.1.3 £ FfafR -2 f FAZ Y I 9E

A FafR GRS AZ Y IR E T 6,45
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8.5.1.1.3 Verification of the process for production and service provision

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

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

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

c) risk assessment at an early stage of the process with applicable methods (e.g. production process FMEA).

85114iF%ﬁ%kf&ﬁ%%ﬁ
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8.5.1.1.4 Validation of the process for production and service provision

8.5.1.1.4.1 Validation of the process for production and service provision shall ensure that:
a) design and development requirements are fulfilled;

b) controlled conditions are achieved;

¢) FAI is completed (see 8.9);

d) validation is completed prior to handover of the products and services to the customer;
e) re-validation is completed as part of changes implementation;

f) feedback to design and development is given in order to support continual improvement of

production and the related documented information.

8.5.1.1.4.2 & ZflRH R TG IIE N @45
a) MZ At /1

b) L AZ AR 71 A 5

c) N ESHTABERL AL,

8.5.1.1.4.2 Validation of the process for production and service provision should include:
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a) measurement capability studies;
b) process capability studies;
¢) analysis of tolerances to ease the production process.

8.5.1.2 £ Zf K
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8.5.1.2 Production scheduling

8.5.1.2.1 Regarding production scheduling, the organization shall:

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

b) be supported by a software tool which:

1) covers the production phases;

2) captures updated production status information;

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

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

d) identify bottlenecks in production.

8.5.1.2.2 XTAFRE, ABN:
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2) it 205,
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b) %) % A8 &Y P B AT B K]

8.5.1.2.2 Regarding production scheduling, the organization should:
a) consider:

1) results of risk analysis;

2) past experience;

3) efficiency measurements;

b) establish an improvement action plan accordingly.

8.5.1.3 #Frrit AL
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8.5.1.3 Special processes

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

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

b) for each special process, the definition of:

1) responsibilities and authorities;

2) applicable standards;

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

4) work instructions, as a minimum when there is no applicable standard, including:
— management;

— manpower;

— machine;

— methods;

— material;

— mother nature (environmental conditions);

5) personnel qualification;

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

7) qualification of the special process;

8) validation for each specific application;

9) re-validation after changes;

¢) retention of documented information in relation to the above requirements.
NOTE Special processes as defined in ISO 9000:2015, 3.4.1, Note 5 to entry, can be, for example, bonding and
sealing, casting, crimping, heat treatment, riveting, surface treatment, including painting and coating, torque
tightening, and welding.

8.5.1.4 A& *i% %
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8.5.1.4 Production equipment

8.5.1.4.1 Regarding production equipment, the organization shall:

a) develop its production equipment if applicable;

b) plan and implement preventive maintenance activities to ensure that production equipment is:
1) verified in accordance with defined methods and acceptance criteria;

2) validated prior to first use (see 8.9);

3) registered with individual identification;

4) protected against deterioration, including storage and preservation as appropriate, when the equipment is not
in use;

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

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

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

d) periodically review the production equipment with the future in mind (inputs for 7.1.1);
e) ensure the availability of spare parts and consumables with long lead time;

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

g) retain documented information on the maintenance activities.
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8.5.1.4.2 The organization should:

a) apply the design and development process (see 8.3) for production equipment as appropriate;
b) implement predictive maintenance activities, if applicable.
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8.5.2.1 Identification and traceability — Supplemental

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

The organization shall define the method to identify items (e.g. by machine readable codes, stamping,labelling).
NOTE 1 The method to identify items can be agreed with the customer.

NOTE 2 Statutory or regulatory norms can require traceability.

If the status of a product or its identification is not known, the organization shall manage the product as a
nonconforming product.

The organization should use machine readable identification.
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8.5.3.1 Property belonging to customers or external providers — Supplemental

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

NOTE The traceability requirements can be defined by the parties.

In the event that property is lost, damaged or otherwise found to be unsuitable for use, the organization should

perform a cause analysis and take required actions.
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8.5.4.1 Preservation — Supplemental

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

a) marking and labelling regarding identification;

b) special handling for sensitive products;

¢) cleaning regarding contamination control and storage;

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

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

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

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

NOTE These documented specifications can apply to warehouses, internal processing, delivery processes to
the final destination.
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8.5.5.1 Post-delivery activities — Supplemental

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

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

This process shall include:

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

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

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

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

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

between the customer and the organization;

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

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

8. 5.6 B A=l
SH AR AR PRI S SR AR 1 B SR AT A BRI VR AN ], DA IR R AR LA B K
HANARERSE S, OFE RE S 4 B RAGIAT B U 53 PA S AR 48 17 B B 51 XA 06 245 it

8.6 7 i AR 55 A TUAT

HANAEIE P Bt FERI A 22 HE,  PASSIE ARSI ESR CAR 2L . BRAMSEIA BB 7 1t dE,
T I AT 2B At 75 DR SRR R 2R O R S B T, AN [ B2 AT 7 dt A S AS R 55 o AL ZA N
TRE A P IR S TBAT BSOS B e OCE B R AL

a) foFE HSCHE I PR UE 8

b) AIB I BIHEBUIAT N RE S

8.6.1 = SuAuflR 40920 T —AM AL

20 28 ] L

3 e IeAAR M 1T X P G A T IRALHAT AR R AN FAH R, OIELFER, ME, FARASFT K695
R[N 4.4.3 O] MERERNSFEANER, AL EREAEHE;

B A3 FeiX e AL o 3 = o Fe IR S0l h9 2 K

c) AT o

G At R 2R A A NG —3 (L 8.5.1),

do RF RO HETR A B TR, BE A oA IR SAHAT AT B R E Mol ik (L 8.7.3)

e Fe X B 45 F 2 Q45

d) B AT ;

e) # I AniX 16 25 R 69 AFLAE &

) BT E BALAD 2 7 R 69 £ AR AL 69 BLARAE T

AR I Fr X IR TR QL IE S AR I A X I 4 T 09 SR IR 48 R 438

WP IR TR REAMAT = AR 409 id AL,

8.6.1 Release of products and services — Supplemental

The organization shall define:

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

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

¢) authorities for release.

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

In case planned arrangements are not satisfactorily completed, the organization shall request a concession to
the customer (see 8.7.3) prior to the release of products and services.

Inspection and test instructions shall include:

74/ 87



1S022163:2023

d) the criteria for acceptance;

e) documented information for inspection and test results;

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

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

The organization should establish, implement and maintain a process to release products and services.
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8.7.3 Control of nonconforming outputs — Supplemental
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The organization shall establish, implement and maintain a process for the control of nonconforming outputs.
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NOTE 1 All processes can cause nonconforming outputs (e.g. design and development outputs).
NOTE 2 The process for the control of nonconforming outputs can be combined with the process for managing
nonconformity and corrective action defined in 10.2.3 or the change control process in 8.1.4.2.
The process shall include:

a) requirements defined in 8.7.1, 8.7.2 and 10.2;

b) a register of nonconforming outputs.

For nonconforming outputs resulting from 8.5, the process shall include:

¢) identification of criteria and authorities for:

1) rework, repair and scrap;

2) internal and customer concessions;

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

e) regular monitoring of the concessions (e.g. validity) and of the correction of nonconforming
outputs. Regarding control of nonconforming outputs, the organization shall ensure:

f) when the authorization of the concessions expires, then the product cannot be used anymore;
g) in case of concessions requiring customer approval:

1) customer approvals shall be obtained prior to delivery;

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

3) identification of product under concession is agreed with the customer;

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

8.8 H M. T AM., T4y, wotfed o B HRA
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8.8 Reliability, availability, maintainability, safety and life cycle costing
8.8.1 General

The organization shall address the following processes:

a) RAM (see 8.8.2);

b) safety (see 8.8.3).

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

The organization shall retain related documented information in relation with these processes.

8.8.2 it T AMAT g4

WR IS, EHFEH SR RAM SRR3R S, B, MEp#ciEfF RAM S5, ARk
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8.8.2 Reliability, availability and maintainability

The organization shall establish, implement and maintain a RAM management process for products

and services. Therefore, the organization shall identify regulations, standards (e.g. IEC 62278 or an equivalent)
or guidelines, which are applicable for RAM process.

This process shall include:

a) calculation of RAM data during tender or design stages, to be considered through the entire product life
cycle;

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

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

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

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

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

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

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

In case the organization does not execute maintenance, replacement or repair contracts, it should request field

data from customers also after warranty.

8.8.3 %4

L RRM H R A MXGPARF/ R E L/ 0T/ T RAL T ARS8, AREE S, Rt St
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E 1 ARIATERT AR R TRIERAM X iR F 6902 7R
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8.8.3 Safety

In case the organization delivers safety-related mechanical and/or electrical/electronic/programmable products
and services, it shall establish, implement and maintain a safety management process for products and services.
Therefore, the organization shall identify regulations, standards (e.g. IEC 62278,IEC 62425, IEC 62279 or an
equivalent) or guidelines, which are applicable for safety activities.

NOTE 1 This process can apply to self-designed measuring resources used to verify safety related products
and services.

NOTE 2 Safety activities are meant to cover SILs as well as safety-related electronic systems which can also

be door systems, braking systems and power supply systems.

8.8.4 A4 A AAm Kt H
WRPES, FHhfRE SRR SOEG AR RET LTI, X ETHEGEZUARMMNGF E ER
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8.8.4 Life cycle costing

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

This process should include:

a) calculation of LCC data;

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

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

replacement or repair contracts;

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

e) monitoring LCC objectives.
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8.9 First article inspection

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

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

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

d) criteria:

1) for release of the serial production;

2) for conditional release;

3) for rejection.

e) follow-up of corrective actions.

The organization shall retain related documented information.
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8.9.2 In addition, this process should define:

a) pre-conditions to be evaluated before performing the FAIL
b) participants of the FAI depending on the item.

8.9.3 FAl IAEMERT:
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8.9.3 The FAI process shall be applied:

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

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

1) the verification of the production process; or

2) a change that invalidates a previous FAI result.

NOTE Significant changes of existing products can include:

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

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

— transfer from one factory to another;

— restart of production if process conditions have changed;

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

8.10 g
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8.10 Obsolescence management

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

This process shall include:

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

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

¢) communication with customers.

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

NOTE 1 Obsolescence issues can be technical, functional or concern knowledge.

NOTE 2 IEC 62402 provides requirements and guidance for obsolescence management.

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

— means of a second source strategy;

— storage approach;

— modular design with standardized interfaces;

— upgrade to more modern technology.
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9.1.1.1 Monitoring and measurement — Supplemental

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

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

NOTE Some PIs can be deemed as KPIs [see 5.3.1 a)].

The definition of each PI shall specify:

a) the related process, processes or activities it belongs to;

b) how the PI is calculated (e.g. formula);

c) the related target achievable in a defined period;

d) who provides the PI measurements;

e) when the PI is reported and to whom (including cascading down the PI to relevant levels within the
organization);

f) who is in charge of defining related actions;

g) data sources.

PIs shall measure:

h) customer satisfaction (see 9.1.2);

1) customer on time delivery;

j) nonconformities raised by the customer (see 8.7);

k) internal nonconformities (see 8.7);

1) external providers' nonconformities (see 8.7);

m) external providers on time delivery;

n) quality deficiency costs;

0) project costs (see 8.1.3.5).

9.1.1.1.2 Gr A8 AR 2 B2
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9.1.1.1.2 PIs should measure:

a) response time on nonconformities and complaints raised by customer;

b) production capacity including forecast (including for production and infrastructure installation);
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¢) resolution time of problems, e.g. open issues, nonconformities, corrective actions;
d) downtime of production equipment.
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9.1.2.1 Customer satisfaction — Supplemental

The organization shall manage customer complaints by:

a) recording them and their responses in such a way that common solutions and lessons learned can be readily
shared (e.g. in a software tool);

b) communication with the customer in terms of acknowledgement and related corrective actions in
accordance with 10.2.

The organization should establish, implement and maintain a customer satisfaction management process.
NOTE For customer complaints handling, see ISO 10002 and for monitoring customer satisfaction, see ISO
10004.

9. 1.3 ZPHTAITEGY LN BT ANV IR AT SR A& A B AN E R . BAR T8 R0 F i a)
7 MR 5 AT s

b) JE b AR s

o) FEE A RNGUEAMA NN d)

TR T3 2IH B

e) BT xs RS ATATLAE Ffr SR HCHE it P A R0k 5

£) ANERBLIT ISR

g) FIEE IR RSO K,

& BRI NETEESTHEOR .

9.1.3.1 A Hirfh—Ar L

B M AR B T B AL AR = 6 BT 4B (L 9.1.1) .

B LR LR L BB KL ARAR X B AR KRR KA, 2B R 10.2 #iTE .

LR ML F0 5 SR E AR XA BARE A KA, P EHES R 10,2 $H7EE,

LARI T A% B AR, B AT RAT A AR KR B AT A T AL, AR 4T A

DA IR G A 2 AR AR K AL BT A (el B A B, AR E) B A Y

E LR TITRATAESTGLRTEARGRE, L 1S0 10017,

BAEPATOILE R S #I8 7.4 9L RS KTy, AL A LT BRI R E RV EH 6948
KT o

E2AEZXAFAT, AKX T AL NI T RME . RER P Ko B EA SGE A
9.1.3.1 Analysis and evaluation — Supplemental

The organization shall analyse and evaluate all data defined for monitoring and measurement (see 9.1.1).
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When targets related to KPIs defined as necessary by the organization are not achieved, corrective actions shall
be managed in accordance with 10.2.

When targets related to PIs defined as necessary by the organization are not achieved, corrective actions should
be managed according to 10.2.

When targets have been exceeded, the organization should analyse what made it possible in order to maintain
the performance.

The output from analysis and evaluation shall show a trend over a defined period of time, when relevant (e.g.
project lifetime, process review).

NOTE 1 For descriptions of statistical techniques that can be used for trend analysis, see ISO 10017.

Results of analysis of data shall be made available for defined interested parties in accordance with
7.4,especially for those being directly affected by the failure or need to take corrective actions.

NOTE 2 Interested parties in this case can be internal or external providers or customers, end users, top

management or authorities.
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9.2.3 Internal audit — Supplemental

9.2.3.1 General

The organization shall establish, implement and maintain an internal audit management process to verify the
conformity of processes with internal and external requirements.

This process shall include:

a) requirements defined in 9.2.1 and 9.2.2;

b) management of the audit programme (see 9.2.3.2);

¢) management of the internal auditors (see 9.2.3.3).

Internal audits shall provide opportunities for return of experience (see 7.1.6).
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9.2.3.2 Audit programme

In addition to 9.2.2, requirements for the annual audit programme shall consider the following:

a) processes identified on the process hierarchical structure of the RQMS [see 4.4.3 a)];

b) critical projects, products and services;

¢) the frequency of audits takes into consideration the status and importance of the audit scope but shall be as a
minimum of once every three years for processes and the requirements of this document;

d) auditors do not audit their own work;

9.2.3.3 W REH

9.2.3.3.1 MBI HIR T HAIAX AATE AL 89 & R SAT F A%

A FmipFe i ft, RBFFerit (Flde, EV @ IR PGP FZEHIZI), XT:

1) FARM G ANAATA) . iFAR ATy k5

2) WATLE (m e AR 4. LR ;

3) A H AL B A AT AR AR X A

4) FHREN (G NHAL . AL ;

B) WA%4& 5 (Ao F A IIEA, FHHZIRARFZAATF . AR FHARE

28 42 5 AR G AR K 0G5 R A9 45 8o

9.2.3.3 Auditors management

9.2.3.3.1 The organization shall ensure that the audit team auditing the requirements of this document has:
a) knowledge and skills, maintained and improved (e.g. as a minimum, through regular internal refresh
trainings), about:

1) audit principles (e.g. personal behaviour), process and methods;

2) the audit scope (e.g. products and services, organizational function);

3) relevant clauses of this document in accordance with the audit scope;

4) the audit criteria (e.g. internal procedures, this document);

b) audit experience (e.g. audit witness, regular conduct of audits or audit team leading, defined minimum
number of performed audits).

The organization shall retain related documented information.
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9.2.3.3.2 Regarding auditors' management, the organization should:

a) appoint auditors from relevant functions (e.g. purchasing, engineering, project management);

b) evaluate the performance of internal auditors by the auditees based on criteria and used as inputs for the
management of auditors' competencies;

¢) establish and maintain a list of internal auditors containing their qualification and competencies in terms of
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audit scope (e.g. functional area, products, standards).
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9.3.1.1 General — Supplemental

The organization shall ensure that management reviews are carried out on a yearly basis aligned with the
business calendar of the organization.

The organization shall retain documented information related to management reviews, including

inputs and outputs.

In the event of a major quality incident with potential impact on the RQMS or significant changes to the
RQMS, the organization shall conduct an additional management review.
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9.3.2.1 Management review inputs — Supplemental

Management reviews shall take into consideration:

a) key issues from project reviews;
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b) selected results of process reviews;

NOTE Process reviews can be used to provide analysis of Pls.

c) reviews of the results from the analysis of all KPIs defined in 5.3.1 a) and the other PIs defined in 9.1.1.1 as
a minimum;

d) analysis of actual and potential internal and external failures and their impact on safety;
e) outputs of business planning.

Management reviews should take into consideration organizational knowledge.
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9.3.3.1 Management review outputs — Supplemental

The outputs of the management review shall include decisions and actions related to:

a) objectives achievement, including quality and safety objectives as a minimum,;

b) customer satisfaction.

Corrective actions shall be managed in accordance with 10.2 when objectives are not achieved.
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9.4 Process reviews
Regarding process reviews, the organization shall review the processes listed in Table A.1 on a yearly basis

aligned with the management review.
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Moreover, the organization should review the recommended processes listed in Table A.2 and additional
processes defined as necessary by the organization upon a risk based defined time frame.

The outputs of the process reviews shall include:

a) process conformity with requirements of 4.4.1 a), b), ¢) and f) is addressed during process reviews;

b) actions from previous process reviews are monitored;

¢) nonconforming outputs of the process are monitored,;

d) resources are available and effective to perform the process;

e) measurement of PIs related to the process (see 9.1.1.1) are analysed, including review of PI target
achievement;

NOTE Requirements for analysis and evaluation in 9.1.3 can apply to PIs for process reviews.

f) the process Pls relevance is reviewed and actions are adjusted as necessary;

g) corrective actions resulting from audits are managed.

Whenever a process review is performed, the organization shall ensure that:

h) process owners perform process reviews involving management representatives of the process
internal interested parties;

1) take into account the inputs and requirements of relevant internal and external interested parties referred to
in4.2;

j) decisions and actions are taken when required,

k) outputs of process reviews are reported to the top management;

1) inputs and outputs of process reviews are documented and retained.

In addition, process owners should ensure that process reviews address the identification of any necessary
acquisition of knowledge and changes with regard to competencies for the process.
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10.2.3 Nonconformity and corrective action — Supplemental

The organization shall establish, implement and maintain a process for managing nonconformities and
corrective actions.

This process shall include:

a) requirements defined in 10.2.1 and 10.2.2;

b) definition of criteria to evaluate the need for corrective actions;

¢) application of problem-solving methods (e.g. 4D, 8D);

d) monitoring of corrective actions;

e) criteria for escalation towards relevant management (e.g. decision matrix).

NOTE These requirements can apply to nonconformity of products, services, processes and project

execution
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Annex A
(informative)

List of processes

A.1 Mandatory processes

Table A.1 lists the mandatory processes of this document.

Table A.1 — Mandatory processes

Clanse

Reqguirement

The organization shall establizh, implement and maintain a risk and opportunity
management process,

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

8431
111
71.5.3

The organization shall establizh, implement and maintain a process for calibration or
verification, or both, of monitoring and measuring resources as well as of tools used in spe-
cial processes,

=1
L=
=
=

The organization shall establizh, implement and maintain a competence management
process,

=1
[43]
o
(2]

The organization shall establizh, implement and maintain a process for the control of
docomented information,

The organization shall establizh, implement and maintain a process for the planning of the
transfer of processes that can affect the organization’s products and services guality,

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

The organization shall establizh, implement and maintain a project management process,

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

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

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

The organization shall establizh, implement and maintain a design and development process
that is appropriate to ensure the subzequent provision of products and services, 2

The organization shall establizh, implement and maintain a process for externally provided
processes, products and services [EPPPS) described in [50 9001:2015, 4.1 to ensure
confoermity to requirements

The organization shall establizh, implement and maintain a process for production and
SErvice provision,

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

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

873

The erganization shall establish, implement and maintain a process for the control of
nonconforming ontputs.

8.9.2

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

@ This process is a mandatory process of [50 9001,

LB 7 > 4
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Table A.1 [continued)
Clamsze Requirement
In case the organization delivers safety-related mechanical and /or electrical felectronic/
8.9.3 programmable electronic products and services, it shall establish, implement and maintain a
safety management process for products and services.
8.49.1 The organization shall establish, implement and maintain a FAl management process.
The organization shall establizh, implement and maintain an obsolescence management
B.10 process to ensure the availability of the supplied products and spare parts, as contractual-
Iy required or defined by the organization, a5 a minimum until end of warranty.
9.2.3.1 The erganization shall establish, implement and maintain an internal audit management
= process to verify the conformity of processes with internal and external requirements.
10.2.3 The erganization shall establizh, implement and maintain a process for managing
E— nonconformities and corrective actions.
4 This process is a mandatory process of 130 9001,

A.2 Recommended processes

Table 4.2 lists the recommended processes of this document.

Table A.2 — Recommended processes

Clauze Recommendation
71612 The organization should establish, implement and maintain an organizational knowledge
—=—== |management process for adequacy to achieve conformity of products and services.
741 The erganization should establish, implement and maintain a communication management
process for internal and external communication relevant to the RGMS.
2,11 The erganization should establish, implement and maintain an innovation management
process for new products, services and technologies.
2.6 The oerganization should establish, implement and maintain a process to release products
and services,
The erganization should establish, implement and maintain a life cyele costing management
3.3.4 process for products and services by taking into account the need of the market as well as their
interest (a5 operator, system integrator, equipment manufacturer).
. The organization should establish, implement and maintain a customer satisfaction
management process,
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