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Foreword

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

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

Th
neg

Th
des

relationship of 1SO standards to the IAEA safety standards (http://www-ns.iaea.org/s!
ds to be understood to avoid confusions.

procedures used to develop this document and those intended for its further maints
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval eriteria nee

different types of ISO documents should be noted. This document was drafted in accordand

edi

Att
pat
any
on {

Any
con

For]
exp
Wo

rorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/directiyes).

bntion is drawn to the possibility that some of the elements of this“document may be thg
ent rights. ISO shall not be held responsible for identifying any-or all such patent rights
patent rights identified during the development of the document will be in the Introduct
he ISO list of patent declarations received (see www .iso .6rg/patents).

r trade name used in this document is information given for the convenience of users an
stitute an endorsement.

an explanation of the voluntary nature of standards, the meaning of ISO specific

ressions related to conformity assessment,;as well as information about ISO's adherg
ld Trade Organization (WTO) principles in\the Technical Barriers to Trade (TBT) see wwj
foreword.html.

iso,

Thi
tec

Any

inologies, and radiological protedtion WG 4, Management systems and conformity assessmei

r feedback or questions on this’document should be directed to the user’s national standa

conpplete listing of these bodies can be found at www .iso .org/members .html.

andards/)

bnance are
Hed for the
e with the

subject of
Details of
ion and/or

d does not

terms and
nce to the
W .iso.or

s document was prepared by .tHe" Technical Committee ISO/TC 85, Nuclear enerqy, nuclear

it.

ds body. A
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Introduction

As general

consideration, this guideline document:

has been developed to assist users to apply the quality management system requirements of

[SO 19443:2018 by organizations in the supply chain of the nuclear energy sector supplying products

and se

doesn

rvices important to nuclear safety (ITNS)[,

ot add to, subtract from, or in any way modify those requirements,

does 1
interp
provid

propo
Where the

ot prescribemardatoryapproachesto-implermrentation;or provideany preferred-metho
retation of 1ISO 19443:2018 requirements supplementing those of ISO 9001:2015[2], butqg
e examples of possible solutions an organization can implement to meet the requirément|

bes also good practices for some clauses of ISO 9001 when applied to ISO 19443,

e is no supplementary text to ISO 9001[2] (refer also to Annex A which gives’a global pict

of additiomal requirements of ISO 19443:2018 versus ISO 9001:2015), the sentence “No ISO 19

additional
IS0 9001, 1

1SO/T

1S0/1A

Where it if
sentence |

This guida
of ISO 900

The delivg
requireme
managemst
contractug

At each ley
potentially

requirement to ISO 9001” has been included. In this case, for guidanece on the initial tex
efer to:

1SO 90001:2015!2], Annex A,

5 9002[3], and
F Auditing Practices Groupl4l.

considered that the added text is self-explanatory@nd thus no guidance has been added,
No supplementary guidance provided “ has beenincluded.

hce follows the layout of ISO 19443 and thus;users need to clearly understand the vocabul
D and ISO 9001, which underlie it, before addressing the added text in ISO 19443.

ry of all products or services will involve tiers (See Figure 1) to which the Licen
nts will be cascaded through( Contractor(s) using technical specifications, procedu
nt system (including Quality Assurance and Quality Control) requirements, and ot
| documents.

» o«

Fel, the external proyider (called hereby “contractor”, “supplier” or “sub-supplier”) wil
in position to be “the-organization” considered by ISO 19443.

of
nly

ure
143
t of

the

ary

see
res,
her

be

Vi
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SUPPLY CHAIN LICENSEE
TIERS (©CONTRACTOR CUSTOMER)
ﬂ |
|
TIER #1 CONTRACTOR #1 CONTRACTOR#®#2 | _ _, | CONTRACTOR #N
(SLICENSEE SUPPLIER) (SLICENSEE SUPPLIER) (SLICENSEE SUPPLIER)
| |
| |
] : ]
] ' ]
TIER #2 SUPPLIER #1 SUPPLIER#2 | __ | SUPPLIER#N
(©CONTRACTOR SUPPLIER) (2CONTRACTOR SUPPLIER) (2CONTRACTOR,SUPPHIER)
| |
| |
|
|
TIER #3 SUB-SUPPLIER#1 SUBSUPPLIER#2 | _ 3| SUB-SUPPLIER#N
(SSUB-SUPPLIER) (SSUB-SUPPLIER) (©SUB-SUPPLIER)
| | |
: I I I
; o R o |
|
== L A == Lo A == e
| Lo | | i
TIER #N | | | [P 4 S — 5 | |
| Lo | [ |
- | - | - |
Figure 1 — Schematic breakdown of tiers.
0.1| General
No S50 19443 additional requirement to 1SO 9001

0.2
No
0/3
No
0.4
No

Quality management principles

Kupplementary guidance provided.

Process approach

(SO 19443 additional requirement to 1SO 9001.

Relationship with-other management system standards

Kupplementary‘guidance provided.
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Quality management systems — Guidance for the
application of ISO 19443:2018

1
Thi

Scope

s document provides guidance on the implementation of the ISO 19443 requirements, wit

h examples

of gossible steps an organization can take to meet the requirements.

Itd

Thi
me

Th
No

No
ISO|

4

4.1

As
the

Ref]

4.2

pes not add to, subtract from, or in any way modify those requirements.

hod of interpretation.

Normative references
re are no normative references in this document.

(SO 19443 additional requirement to ISO 9001.

Terms and definitions
Lerms and definitions are listed in this document;
and IEC maintain terminological databases'for use in standardization at the following ad

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

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

Context of the organization

Understanding the organization and its context

part of risk-basedthinking of ISO 19443:2018, 0.3.3, the organization should consider an
nuclear safetyimplications to its activities.

er also te Annex B.

Understanding the needs and expectations of interested parties

s document does not prescribe mandatory approaches to implementation, oryprovide any preferred

dresses:

y risks and

No IS0 19443 additional requirement to 1SO 9001.

4.3

Determining the scope of the quality management system

No ISO 19443 additional requirement to 1SO 9001.

4.4 Quality management system and its processes

4.4.1 No ISO 19443 additional requirement to 1SO 9001.

4.4.2 No ISO 19443 additional requirement to ISO 9001.

©IS
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4.4.3 Refer to ISO 9000:2015[3] for definition of quality manual or quality plan and to following
standards referenced in ISO 9001:2015, Annex B:

— IS0 10005, Quality management systems — Guidelines for quality planslel. This document provides
guidance on establishing and using quality plans as a means of relating requirements of the process,
product, project or contract, to work methods and practices that support product realization.
Benefits of establishing a quality plan are increased confidence that requirements will be met, that
processes are in control and the motivation that this can give to those involved.

The intenf
requireme
of typical
can be use

5

Material cd

5.1 Lea¢

ISO 10006, Quality management systems — Guidelines for quality management in projectslZl. This
documentis applicable to projects from the small tolarge, from simple to complex, from an individual

projec
projec
ISO qui

Lead

[AEA,
INPO -
WANQO
[AEA,
AIEA,
[AEA,

IAEA Bulletin 50-1 - September 2008 - The mind-set of nuclear safety[27]

TAEA (

[IAEA
Activit

[AEA §

t to being part of a portfolio of projects. ISO 10006 is to be used by personnel manag
ts and who need to ensure that their organization is applying the practices contained!in
ality management

of this subclause is for the organization to demonstrate compliance with ISO 19
nts, whatever the form, format or media. Quality manual and/or quality plan are examj
vays to comply with this clause, but any other means (e.g. matrix, correspondence table, ¢
d.

ership
in be found as guidelines for whole chapter 5 in the following documents.
Cafety Series No.75-INSAG-4, 1991 - Safety Culturel21]

“Principles for a Strong Nuclear Safety Culture”[24

- Principles PL | 2013-1 - Traits of a Healthy Nuclear Safety Culturel23]
No.INSAG-10, 1996 - Defence in Depth in-Nuclear Safety[24]
No.INSAG-13, 1999 - Management.of Operational Safety in Nuclear Power Plants[22]
No.INSAG-15, 2002 - Key Practical Issues in Strengthening Safety Culturel2el

heneral Safety Requirements - GSR Part 2:2016 - Leadership and Management for Safety(4

bafety Guide No~GS<G-3.1:2006 - Application of the Management System for Facilities
ies[29]

afety Repovts Series No 83:2016 - Performing Safety Culture Self-assessments[3%]

lership and commitment

ing
the

143
bles
tc.)

loo
=

hnd

5.1.1 General

No supplementary guidance provided.

5.1.2 Customer focus

No ISO 19443 additional requirement to ISO 9001.

5.1.3

Nuclear safety culture

Definition of IAEA Safety glossaryl(8l:

© IS0 2020 - All rights reserved
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The assembly of characteristics and attitudes in organizations and individuals which establishes that, as an
overriding priority, protection and safety issues receive the attention warranted by their significance.

Section 5.1.3 of the standard addresses the principles of nuclear safety culture as a contribution to
nuclear safety, see Figure 2:

Nuclear Safety

A
C A

#1 = BEHAVIOURAL #2 = STRUH@‘TM‘
Vi

[ INDIVIDUALS ] [ ORC@A&[ON

Technological factors +

Figure 2 — Nuclear safety anc&\@lear safety culture

7

: o)

5.2 Policy D
¥

xO

Appropriate nuclear safety consider%@ks of 5.2.1 e) should take into account nuclear safgty culture

asplects. O

up to the organization to de@lo’p separated policies for quality and safety or an integratdd one.

5.211 Establishing the quality policy

It’

wn

5.2{2 Communicatin@h@quality policy
No S0 19443 additi@}@equirement to 1SO 9001.

5.3 Organiﬁﬁfonal roles, responsibilities and authorities

No ;upple?@ary guidance provided.

A

.
6 falaRatha¥al
x lullllllls

6.1 Actions to address risks and opportunities

No supplementary guidance provided.

© IS0 2020 - All rights reserved 3
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6.1.1 Theonly ISO 19443 additional requirement to ISO 9001 is the requirement to maintain and retain
documented information issued to identify actions to address risks and opportunities. As reminder of
the state of the art, the following can be considered as a good practice for both 6.1.1 and 6.1.2.

The organization should develop a documented risk management method, related to the achievement of
applicable requirements. This includes, as appropriate to the organization and the product:

a)

assignment of responsibilities for risk management;

b) definition of risk criteria (e.g., likelihood, consequences, risk acceptance), which could require use

<)

d)

e) toleral

See Annex
6.1.2 Sed

6.1.3 De

Depending
can generg

identif

identif
risk ad

of probabilistic model;

shown in Higure 3.

p above 6.1.1.

B for proposed practical solution.

termination of ITNS items and activities

ITNS
product/service
as specified by the custonmer

ication, assessment and communication of risks throughout product realization includ
supply chain;

ication, implementation and management of actions to mitigate risks that exceged-the defi
ceptance criteria;

pility of risks remaining after implementation of mitigating actions.

on the context of the product or service, the determination of ITNS items and activi
lly be performed by the following technical analysis performed in two consecutive step

“ITNS” status of product or servic|
ordered by the customer to th|
organization is determined by (or unde
responsibility of) the licensee accordin|
general process detailed in Annex C
Steps #1 and #2

ing

ned

ties
5 as

T

|
|
|
[ Item(s) N [ Activity(ies) ]‘. |
l b
¥ A . / |
[P R Y |
__________________________________________________ |
____________________________________________________ ]
|
I
' >A ex C- Ste inati
| nnex p #3 Determination of
: ITNS items and activities
|
|
|
|
A4 A4 \ 4 \4 :
Non ITNS N, ITNS . Non ITNS |} ITN N :
Item(s) : Item(s) : activity(ies) [} | activity(ies) |} |
|
i i !
|

Figure 3 — Determination of ITNS items and activities (see practical example In Annex D)

© IS0 2020 - All rights reserved
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Annex D - Step #3 is performed in two steps.

— Step #3-1: The product or service would normally be broken down in different items or activities
[see ISO 19443:2018, 6.1.3 a)]. When relevant and depending on the complexity of product and
service, following analysis methods can be used: F.A.S.T. (Functional Analysis System Technique),

Value engineering, etc.

— Step #3-2: Identification of the impact of the potential failure or malfunction of each item or activity
on the product or service function(s) specified by the customer as related to nuclear safety [see

ISO 19443:2018, 6.1.3 b)]:

For

6.1

The
to 1
cus

Iter

tomer. A practical understanding of the requirement would be:

ariskanalysis, performed for each1tem or activity, would supportthisidentitication,c
that the conclusion should be formulated in a binary sense (ITNS or non-ITNS);

it is recommended to refer to one of the different type of risk analysis methods 4
IEC/ISO 3101012}, e.g. Failure modes and effects analysis (FMEA).

NOTE When appropriate, design/construction codes or standards can be used for id
of the impact of the potential failure or malfunction of each item or activity on the above]
related to nuclear safety.

a practical example (electromechanical pump) of ITNS determination, refer to Annex D.

4 Graded approach to the application of quality requirements

intent of the ISO 19443 is to define the graded approach as it should be applied by the or
he items constituting and/or activities resulting in’the ITNS product or service orde

Quality management. Set of requirements are those of ISO 19443 since the product
supplied by the organization to its,customer is ITNS. However, the organization can
each item or activity, the conditions)in which the implementation of all ISO 19443 requi
performed, to the extent authorized by ISO 19443 provisions, with a particular focus on

Documentation requirements. As an example, grading provisions could address n
extent (complexity,. level of detail, ...) of documented information (from a single
of compliance to_a-full set of lifetime records, procedures, plans, specifications,
reports, ...) the-organization maintains and retains for the item or activity, having re
appropriate-level of assurance to be established, based on the level of risk (i.e. ITNS

Monitofing and measurement requirements. Grading examples could be, but not 1

Conditions for review and/or approval of documented information.

Internal assessmentand oversight of processes (internal audit, inspection, docum

onsidering

1s listed in

entification
function(s)

ganization
red by the

or service
grade, for
rements is

imber and
certificate
drawings,
pard to the
br not),

mited to:

entreview

...). It's recommended that the oversight particularly takes into consideration the

processes

the result oI which the specilied quality cannot be readily determined by mspection of test

of the product”.

Design and development : number and type of reviews (e.g. peer reviews), methods of

verification, means of validation (e.g. testing, alternative calculations, mock-ups, ...).

reviews ...

© IS0 2020 - All rights reserved
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Items and/or activities supplied by an external provider:

— Quality management. The set of requirements determined as applicable for the external provider
could be, but not limited to:

— fo

r externally provided “ITNS items and activities”: ISO 19443,

— for externally provided “non ITNS items and activities”, one of the following given as
examples: 1SO 9001, specific quality management requirements, industrial good practices,
no particular ones.

— Docu
exten

appro

— the organization should issue for control of externally provided item and activiti¢s;

(complexity, level of detail, ...) of documented information, defined having regardto
riate level of assurance to be established, based on the level of risk (i.e. ITNS or not):

— thle external provider should maintain and retain for the item or activity™*(from a single

cefrtificate of compliance to a full set of lifetime records, procedures,plans, specificati
drlawings, reports, ...),

— Monit

— Canditions for review and/or approval by the organization of‘documented information iss
byf the external provider,

— External provider assessment and processes oversight\taudit, inspection, document rev
dgsign and development reviews, ...) through sampling rules, witness/hold points, gate revi
...|lt’s recommended that the oversight particularly‘takes into consideration the processes °

re

prjoduct”.

Refer to Annex E for typical general example of grading and to Annex F for a practical simplified exan
(electromdchanical pump) of grading.

For more g
— JAEA-]
— JAEA-]

6.2 Quality objectivestand planning to achieve them

6.2.1 No

6.2.2 No

pring and measurement requirements. Grading examples could bg, but not limited to:

sult of which the specified quality cannot be readily determined by inspection of test of]

eneral information, refer to:
[ECDOC-1740[19];
[echnical Report-328J11];

supplementary guidance provided.

IS0 19443 additional requirement to I1SO 9001.

ns,

ned

ew,
bW'S
the
the

Iple

6.3 Planning of changes

No supplementary guidance provided.

7 Support

7.1 Resources

7.1.1 General

No supplementary guidance provided.

© IS0 2020 - All rights reserved
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7.1.2 People

No IS0 19443 additional requirement to 1SO 9001.

7.1.3 Infrastructure

No ISO 19443 additional requirement to 1SO 9001.

7.1.4 Environment for the operation of processes

b) Psyehotogicat
Nuclear safety culture studies have identified that it is important that the wetkforce can be
open with reporting when they have made mistakes. Experience has shown that this requires
management to have a non-blaming approach, though still considering the rogt-causes of mistakes
may require changes in activities, retraining or ultimately removal from ITNS:work.

c) | Physical
Cleanliness is a significant matter in the manufacture, assembly and construction of [Structures
Systems and Components (SSCs) that will be subject to ionising radiation.

7.1{5 Monitoring and measuring resources

7.1{5.1 General

Nuglear SSCs frequently require fine tolerances and’thus, it is necessary to put the emphasis on

megsuring resources requirements within nuclear‘context compared to current industrial practices.

Thdrefore, particular attention is drawn to situations (See Figure G.1) where:

— | the measuring interval of the measuring equipment is much higher than the measurand| (e.g. when

To

praktice, to selectmeasuring equipment which has:

of 0,5 mm),

the measured value is close to the specified limits (boundaries of specification zone) and
due to measurement uncertainty, the real value may be outside the specification zone,

hvoid or minimize ircorrect judgement of conformity to requirements, it is suggested

a measuringinterval close to the measurand (e.g. manometer range 0 bar to 100 bar for g
value of\80 bar),

a measurement accuracy with a minimum coverage factor of 8 compared with the v

the measurement uncertainty is much lower than the tolerance given in the specification.

use of a ruler of 0,3 m rather than aimicrometer 0 mm to 25 mm for the acceptance of a ineasurand

therefore,

as a good

measured

hlue of the

tolerance (e.g. use of a calliper with a measurement accuracy of 1/100th mm when the t|

plerance is

1/10"™" mm).

As a good practice, the organization should also:

maintain a monitoring and measuring equipment register, and define the process employed for
their calibration/verification including details of equipment type, unique identification, location,

frequency of checks, check method and acceptance criteria,

ensure that environmental conditions are suitable for the calibration, inspection, measurement and

testing being carried out.

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=b26251b7c857502d02b1b96ad78abfbd

ISO/TR 4450:2020(E)

7.1.5.2 Measurement traceability

The monitoring and measuring equipment (e.g. measuring instrument, software, measurement
standard or auxiliary apparatus or combination thereof) necessary to perform a measurement process
needs a metrological confirmation by verification and/or calibration when it is used to certify the
conformity of the product.

This metrological confirmation ensures that measuring equipment conforms to the requirements for
its intended use, taking into account calibration or verification, as referred to in Annex G.

7.1.6 Organizational l(nnullnrlgn
=4

No ISO 19443 additional requirement to ISO 9001.

7.2 Competence

For definition of Competence refer to ISO 9000 and, for Qualification, interpretation is providedgl in

ISO 9000 and examples given in Annex H.

Examples [for knowledge and skills which can be taken into account forcempetence are given in

Annex H.

Examples for demonstration of ability to pronounce qualification are given in Annex H.

7.3 Awareness

This awargness training for persons involved (including wotkers and managers) in ITNS products and

services rgalization should consider nuclear safety culture topics [see ISO 19443:2018, 5.1.3 a)] sucH as:

— What nuclear safety is;

— What an ITNS product, service, item or activityis;

— Imporfance and impact of individual’s ro}e in achieving nuclear safety;

— How individuals know they are working on ITNS;

— What my role is in preventing(CFS Items being brought into the organization;

— Management: leadership,decision-making and creating a respectful work environment;

— Expected behavior {questioning attitude, adherence to procedures, transparency in reporting
issues| events and NER; ...

Refer to Apnex I for'more detailed material.

7.4 Communication

No supplementary guidance provided.

7.5 Documented information

To confirm that the specified requirements have been met, the documentation is of great importance in
the nuclear industry (“culture of the proof”) by demonstrating

effective performance of an action (traceability), and
— conformance with applicable requirements.

This is why I1SO 19443 as added to ISO 9001 additional requirements for documented information.
Those additional requirements are identified in the table of Annex J.
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1 General

No IS0 19443 additional requirements to ISO 9001.

For supplementary guidance, see good practices proposed by ISO 9001:2015, A.6 and ISO/TS 9002.

7.5.

2 Creating and updating

Comprehensive identification of documented information is necessary especially for products and
services that will need to be replicated during the life of a nuclear facility.

Translation of documented information is not just a question of languages (Refer also to-A]

co
imy
use

Cor
and

The
det
exp
neg

ntlpetence) but could also include measurement systems considerations and informatié. (e

erial, US/British liquid volumes) and date conventions (e.g. DD/MM/YYYY vs MMy/DPD/Y
ful to indicate where translations have been made, when and by whom.

sideration should be given to making a clear statement at the outset as to the’systems to
abbreviations used, e.g. SI units as defined in ISO 80000 series[12].

degree of review and approval of documented information will geherally depend on
ermination of the product and services addressed. For lowersgrades, a suitably qua
erienced person from within the work unit may be acceptable-but as the importance is
d to move towards persons from either other work units dr even different organizatio

called for. The management of the organization need to decide\the approaches to be taken ang

peg

7.5
Trq

Itid

apy
of t

Obs
wit|

For

Ung

ple to undertake the reviews and approvals. In principal,no one should review their own

3 Control of documented information

ceability and authentication have been included, linked to the requirements added into

ropriate to their activities. Revision miarking systems should be used to identify discret|
bxt that have been altered.

olete documented information“should at least be marked as such, but if possible
hdrawn/archived so that it cannot be inadvertently used.

electronic documented(information revision marking modes are one means of identifyin

ler certain circunistahces, a temporary/interim documented information may be r

cornftrol an activity o~ a limited period, waiting their formal update. A practical example

wol
wh
dod
and
the

'k instruction‘mbodified by hand with a mark-up. This should clearly (e.g. in coloured in}

umented information) and, if possible, relate to a document control note which sets out
justification for the change. Any correction method which would make the change illegil
uselof correcting fluid or tape, should not be permitted.

Mat
are

met.

ht the changé s, who has made the modification (only authorized personnel should f

nnex H for
.g. metric/
YYY). It is

be applied

the safety
lified and
raised the
ns may be
| authorize
work.

7.5.2.

important that management draw workers attention to changed documentation information that is

e elements

should be

g changes.

bquired to
could be a
s) identify
odify the
he history
ble, such as

For additional information and guidelines on management systems for records, refer to ISO 30300
series[13] which constitutes a reference point for information management and for the creation and
control of documented information.

7.5.

7.5.

3.1 Seeabove 7.5.3 guidelines.

3.2 Seeabove 7.5.3 guidelines.
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8 Operation

8.1 Ope

rational planning and control

For project management, further guidance is given in ISO 10006[Z] and ISO 215000141,

For configuration management, further guidance is given in ISO 10007[12], IEEE 82816l and

IEEE 1042[17],

8.1.1 Provisions for Counterfeit, Fraudulent or Suspect (CFS) items

The wordi

For more i

[AEA ]
[IAEA’]

[IAEA’]

8.2 Req

8.2.1 Cu

No supplen

8.2.2 D¢

No ISO 194
8.2.3 Reg
8.2.3.1 N
8.2.3.2 N

8.24 Ch

No supplen

8.3 Des

For supple

hg “at all levels of operations” includes the organization itself.
hformation, refer to:

Nuclear Energy Series No. NP-T-3.21:2016[18],

lecdoc 1169:2000[19]

lechnical Report No. NP-T-3.26:2019[20],

nirements for products and services

stomer communication

hentary guidance provided.

termination of requirements related for products and services

43 additional requirement to ISO 9001.

view of requirements related for products and services
(0 supplementary guidance previded.

(0 supplementary guidance provided.

anges to requirements for products and services

hentary guiddice provided.

gn and-development of products and services

mentary guidance and good practices proposed for the whole of 8.3, refer to Annex K.

8.4 Control of externally provided processes, products and services

8.4.1 General

Criteria for the external providers evaluation and selection should consider topics such as:

10
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Technical: Ability to provide a product or service compliant right first time including qual-
ification requirements e.g. compliance with codes and standards as applicable,

Quality and Compliance of Quality Management System with the applicable specified
nuclear safety requirements, lessons learnt from previous orders: number of complaints
culture: raised by the organization, completeness of quality documentation provided

for previous deliveries, monitoring results, qualification of personnel...

— Responsiveness: Ability to answer rapidly to organization (needs, Complaint Resolution
Time etc.),

— | Delivery: Respect of schedule, on time in full,

— | Cost: Value for money.

Tygical documented information on external provider assessment could be assessment filed, approved

ext

brnal providers lists, etc.

When demonstrating equivalence of provisions taken when an external provider, resp

an

req|
qud

8.4

Cor

Cor

def

ITNS items or activities, cannot demonstrate that its quality smanagement system

lity plan) identifying those of the requirements:
fulfilled by the external supplier’s quality management system, and

covered by the organization’s specific provisions taken for the requirements for which

2 Type and extent of control

hmercial grade items

ned as items that:

to nuclear specific requirements,

can be ordered by an organization based on the specification and characteristics d

the shelf”,

applicationf or operating parameters defined in above catalogue.

following are examples of services that could be determined as ITNS activities:

repair services:

bnsible for
meets the

uirements of ISO 19443, a good practice could be to for the organization to issue a documpent (e.g. a

the quality

management system of the external provider doesn’t offer adequate or sufficient provisipns.

hmercial-grade items may be specified, procured and installed into ITNS products and can be

are generally utilised in non=nuclear applications and are therefore not designed or manufactured

bfined in a

manufacturer orGypplier catalogue. This type of item is often referred to as “cominercial off

have not been subject to any modifications from their original design, specificatign, service

testing services;
fabrication/machining/cleaning/manufacturing services;
engineering/technical services;

calibration services;

computer software services.

Monitoring of commercial grade items

© IS0 2020 - All rights reserved
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In order to ensure that the external provider processes are controlled and specified requirements for
items and/or activities are met, a good practice for monitoring of an external supplier would include
part or all of the following:

— periodic meetings organized with the external provider and, when relevant, other stakeholders;

— review of documented information supplied by the external provider;

oversight of external provider by the organization, e.g. surveillance and/or audit.

Traceability of surveillance activities is generally maintained through the use of documented

informati
(FUD), etc,

The orgar
document
specified d

84.3 In

No supplen

8.5 Proq

8.5.1 Control of production and service provision

No supplen

8.5.1.1 (

The intent]
properly v
productioy

provid

contrg

isrequ

8.5.1.2 ]

No supplen

852 1Id

A suggested model and contents for such documented information is attached in Annex]

ization should utilize an appropriate assessment process (e.g. audit, test, inspect
review) of external providers to verify that items supplied as commercial gtade meet
ritical characteristics for the intended use.

formation for external providers

hentary guidance provided.

luction and service provision

hentary guidance provided.

Lontrol of production equipment

of this subclause is to identify computéb controlled production equipment which has tc
hlidated prior to release. In particulat,.this validation would apply when computer contro
| equipment:

es data which confirms product conformity;
Is special processes (e.g-welding, heat-treatment, non-destructive testing, etc.);

lired to be validated by contract, standard, code or regulation.

lonitoring and measurement activities

hentary guidance provided.

entification and traceability

ent

L.

jon,
the

be
led

No supplen

853 Pr
No ISO 194

8.5.4 Pr

+ r rdod
lCIlLuIJ’ HM[MMI(LC IJI uviucu.

operty belonging to customers or external providers

43 additional requirement to 1SO 9001.

eservation

No supplementary guidance provided.

8.5.5 Post-delivery activities

No supplementary guidance provided.

12
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8.5.6 Control of changes

No IS0 19443 additional requirement to 1SO 9001.

8.6

Release of products and services

No supplementary guidance provided.

8.7

Control of nonconforming outputs

8.7
infd

8.7

9

9.1

9.1
No

9.1

No

9.1

Nug
org|

9.2

9.2

9.2

9.3

9.3

rmation and request for approval along the supply chain).

2 Referto ISO/TS 9002:2016, 8.7.

Performance evaluation
Monitoring, measurement, analysis and evaluation

1 General

Supplementary guidance provided.

2 Customer satisfaction

(SO 19443 additional requirement to 1SO 9001

3 Analysis and evaluation

lear safety culture has been addedinto the evaluation to allow for early identification of
Anizational issues that may, positively or negatively, alter the organizations performance

Internal audit
1 No supplementary-guidance provided.
2 No supplementary guidance provided.
Management review

1~ General

1 For supplementary guidance, refer to Annex M (Example of scheme for Non<conformance

inderlying

No supplementary guidance provided.

9.3.2 Management review inputs

No supplementary guidance provided.

9.3.3 Management review outputs

No ISO 19443 additional requirement to 1SO 9001.

© IS0 2020 - All rights reserved
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10 Improvement

10.1 General

Methods for identifying good practices can be: toolbox talks, quality forums, quality improvement
groups, benchmarking, etc.

10.2 Nonconformity and corrective action

axxl laoc

10.2.1 Waqrdins—w cH-tHreh ay—has-to-be-thd withottthius ay-atre-for-w
the timeframe should be agreed between the organization, its customer and, if applicable, invol

authoritiey”.

10.2.2 No|ISO 19443 additional requirement to 1SO 9001.

10.3 Continual improvement

No supplementary guidance provided.
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Annex A
(informative)

Additional requirements of ISO 19443:2018 versus ISO 9001:2015

Table A.1 — Additional requirements of ISO 19443:2018 versus ISO 9001:2015

ISO 19443:2018 chapter and title containing additional Additional N,
requirements or new chapter versus ISO 9001:2015 (requirements) er)
(text in italic is not related to requirements but given for information) | (\ .
0.1 General b
N
0.2 Quality management principles X D w
0.3 Process approach \’&‘
0.4 Relationship with other management system X 3
standards ) \c,)
1. Scope ) ';5\
2. Normative references {-« X
3. Terms and definitions QV X
4. Context of the organization (,\\\
4.1 Understanding the organization and its cqy’t’é‘& X
4.2 Understanding the needs and expectaﬁ&vof
interested parties
4.3 Determining the scope of the ql&‘l&@
management system A
N
4.4 Quality management sys@and its processes
N Y
441 RY
44.2 LY
44.3 Y X
5. Leaderslr\i;j‘\)
5.1 Leadership and commitment
1.1 Gederal X
etfer
5.1.2 (@omer focus

"Nuclear safety culture X

Eﬂ‘:

i

Policy

” Establishing the quality policy X

Communicating the quality policy

453 Qrganizational roles responsibilities and authorities X
6. Planning

6.1 Actions to address risks and opportunities
6.1.1 X
6.1.2 X
6.1.3 Determination of ITNS items and activities X
6.1.4 Graded approach to the application of quality X

requirements

6.2 Quality objectives and planning to achieve them
6.2.1 X
6.2.2
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Table A.1 (continued)
ISO 19443:2018 chapter and title containing additional Additional New
requirements or new chapter versus ISO 9001:2015 (requirements) (chapter)
(text in italic is not related to requirements but given for information)
6.3 Planning of changes X
7. Support
71 Resources
711 General X
7.12 Ppnp]p
71.3 Infrastructure (\Q
714 Environment for the operation of processes X (\Q v
71.5 Monitoring and measuring resources P Q v
Q)
71.5.1 General X « O
721.5.2 Measurement traceability X w
7]1.6 Organizational knowledge ‘&‘
7.2] Competence X AQ
7.3 Awareness X g‘\J
7.4 Communication [Not?'o@]\
i i \S
7.5 Documented information AQ
7.5.1 General ~
\\
7.5.2 Creating and updating s\\} X
7.5.3 Control of documented information \(\Q)
1531 " X
N
45.3.2 ;\Q X
8. Operation (\“
N
8.1 Operational planning and contro]\L\ X
8J.1 Provisions for Counterfeit, F ‘uﬁ-ﬁ‘lent or Suspect X
(CFS) items 6\
8.2 Requirements for produtts and services
8.p.1 Customer Commun,i.c@}n X
8.p.2 Determination fMuirements related for products and
services 6 :
&
8.p.3 Review o%ﬁqttfrements related for products and services
d.2.3.1 JRe X X
4.2.3.2 X X
\ : -
8.4 ;@nges to requirements for products and services X
83 VE Design and development of products and services
8B~ |General X
837 Design and development planning X
8.3.3 Design and development inputs
8.3.4 Design and development controls X
8.3.4.1 Design and development verification and validation X
testing
8.3.5 Design and development outputs X
8.3.6 Design and development changes X
8.4 Control of externally provided processes, products and
services
8.4.1 General X
8.4.2 Type and extent of control X
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Table A.1 (continued)

ISO 19443:2018 chapter and title containing additional Additional New
requirements or new chapter versus ISO 9001:2015 (requirements) (chapter)

(text in italic is not related to requirements but given for information)

8.4.3 Information for external providers X
8.5 Production and service provision
8.5.1 Control of production and service provision X
8.51.1 Control of production equipment X
8512 Monitoring and measurement activities X
8.5.2 Identification and traceability X (\Q
8.5.3 Property belonging to customers or external providers (\Q v
8.5.4 Preservation X Q v
8.5.5 Post-delivery activities X « Wk
8.5.6 Control of changes o
8.6 Release of products and services X <&‘
8.7 Control of nonconforming outputs AQ\
871 x N7
872 B
9. Performance evaluation AO‘
9.1 Monitoring, measurement, analysis and evalu%{'{x -
911 General $\\>\ ) X
9.1.2 Customer satisfaction \(\Q)
9.1.3 Analysis and evaluation \\\) X
9.2 Internal audit “‘\‘@\\
9.2.1 A X
2.2 N X
9.3 Management reviewﬁ‘\\o‘
9.3.1 General . U X
9.3.2 Managemen;c\@ev:/ inputs X
9.3.3 Managen}a‘f‘g%;/iew outputs
10. lmprml}l'ént
101 Gederal X
10.2 (-@‘azonformity and corrective action

1021 4 X

Continual improvement X
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(informative)

How to perform a risk analysis for the project?

The followmg is to be con51dered as an example, keeplng in mmd that complex1ty of I'lSk analy51s
: ; v rsts—stquld

t@&f the

?\ Figure B.1 — Risk analysis for the project
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STEP@: Identification of the dangerous situations

Table B.1 — Indicative list of dangerous situations by topic

TOPIC

Yes

2
©

Examples

Financial

Unrealistic cost estimates

Variation of unfavorable exchange rate

Too low profitability of the project/order

Contractual

Poor understanding of customer needs or specifications

Difficult to meet contractual obligations in the project or order

Poor analysis of the impact of changes

Bad impact of the analysis of requirements traceability

Bad impact of the analysis of requirements for quality assurance

Poor analysis of the impact of documentary constraints

Constraints imposed for unrealistic calendaror without margins

Legal

Oojojo|jojoojgo|o|jc|oja

Oojojo|jojoojo|o|jc|oja

Poor control aspects and regulatory requirements applicable to th
performance of the product

Purchasing

Unavailability of materials/components

Purchase price of materials/components incompatible with the by

dget

Poor transmission of contractual requirements to subcontractors

Suppliers are imposedefhot permitted by the customer

Unfavorable political developments in the country of the subcontr

actor

Supply "single seutce"

Misunderstanding of the project needs by subcontractors

Insufficient ability of the supplier as part of project requirements

br order

]

]

Project
Management

Quality
Management
System

Industrial Organization unclear or inadequate

Restructuring, planned or expected

Oojojo|jojojoo|ojgajoia

Ojojo|jojojojo|ojg|jo|ia

Do not address correctly one or more of the following:

e organizational functions non-existent or inadequate,

e organization of organizational and decision interfaces,
¢ inconsistent schedules of different stakeholders,

¢ loss of knowledge and know-how,

e safety culture of the company (incl. questioning attitude tow4

rd the

customer),

° methods and communication tools,

° insufficient or not available human or technical resources,

e imprecision of the evidence to provide for quality assurance aspects,

¢ methods and communication tools,

¢ planning management.

© IS0 2020 - All rights reserved
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Table B.1 (continued)

TOPIC Yes | No Examples
Technical O O |Inadequate industrial base
Rea;lirzlgtion O O |Production logistics difficult to implement

O O |The technologies considered are immature or poorly controlled

O O |Principles or concepts proposed are not validated (by the owner, the
customer, the Authorities, etc.)

O O [Loss of information on the current configuration of the project or order

= B—TProduction process Imappropriate against CONSTAitS O TUCiear safety

O O |False or incomplete input data

O O |Not sufficient or inappropriate computing resources

O O |Nonrespect of the domain of validity or qualification of codesgstandards gnd
software used

O O |Testing representativeness difficult to obtain

O O |Test facilities unsuitable or absent

O O |Compliance evidences difficult or impossible to demonstrate

O O |Simulation models or tests not validated for conditions of use

HSE O O |Rules for information protection unclear
O O |Inadequate level of restriction
O O |Contractual or regulatory requirements not taken into account (assembly

sites)
Human aspects O O |Cultural differences which maycause misunderstandings

O O [Poor control of the contractual language

O O |Poor communication within the company (needs, data, information)

O O |Objectives or issuesinadequately shared (training in safety culture
insufficient or ab$ent)

O O |[Training time¥equired for the project or order is too large relative to the
constraints of schedule completion

O O |Poor management of skills and/or qualifications

O O |Skitls-and/or qualifications available too remote from the needs required

STEP@: Risks assessment

— Assessment of therisk occurrence:

Table B.2 — Assessment of the risk occurrence

ASSESSMENT
OCCURRENCE Quantitative
Level Qn:\lif:\ﬁvp
(P=likelihood)
1 Low P<20%
2 Medium 20% <P<40%
3 High 40% <P<60%
4 Critical P>60%

— Assessment of the severity of the impact of risks:

The highest of the five possible criteria should be taken into consideration, an impact on safety
being unacceptable in all cases.
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Table B.3 — Assessment of the severity of the impact of risks

IMPACT on
SEVERITY Delivery C
Level Safety Conformity Performance Planning osts
(D) ©)
1 Low Low D<5% C<2%
2 Medium Medium 5%<D<10% 2%<C<5%
unacceptable - -
3 High High 10% <D<20% 5%<C<10%
4 Critical Critical D=209 €~40 %

|
STlI'IPO: Hierarchical organization of risks (determining the criticality)

Table B.4 — Hierarchical organization of risks

SEVERITY Level ,

CCURRENCE

Level

Blw| N~

STEP@: Mitigation of risks

STEP@: Record of risks management data, steps and results

To
all

} The risks have not to be mitigated but should be kept in mind.

The risks should be examined again for reduction action (by acting on| the
occurrence or severity) = moving from orange to yellow or placed under
observation in case of impossibility of reduction

The risks'should be addressed and a solution should be found to elimihate
them = moving from red to orange

Table B.4 — Record of risks management data, steps and results

bnsure traceability of the risk management performed, it’s suggested to draft such a tablg to record
lata, steps.and results.

KrS/K tittatriskassessment Mitigattomraction Fimatriskassessment
identified | Occurrence | Severity | Criticality | What | Who | When |Occurrence | Severity | Criticality
#1: ...

H#2: ...
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Annex C
(informative)

Determination of ITNS items and activities

The following STEPS #1 to #3 explain the understanding of ISO 19443 requirements for determination

OfITNS iteps-and-aetivities-
STEP #1: The Preliminary Safety Analysis Report (PSAR) describes the systems and determipes
I in desi i - hoi
Before implementing any construction activity for a nuclear facility (e.g. design and.developmgnt,
manufactyring and commissioning), a PSARY is issued under the responsibility of the Licensee. [The
STEP #1 indicates the process by which all Systems of the nuclear facility are identified, see Figure C.1.
S /
Functional 4 PLANT STATES: A
o E classification of 1 _
Q m . norma operatlon,
g , % , ﬁ |[|:> SIS <:[| e anticipated operational
= A g based upon the plant occurrences, and
= [7) states e design basis accident
conditions,
e design extension
— ! conditions. /
________ b - J
i |
i STEP. #2 !
I N J
Figure C.1 — Functional classification of systems
STEP #2:
The STEP #2 indicates the process by'which all SSCs of the nuclear facility are classified having regard
to their safety function(s).

The classiffication of SSCs iszacritical activity and will usually only be carried out by the Licensee or

a tier 1 cornjtractor using §tandards or formalised procedures, see Figure C.2.

For an ITN[S product/setrvice constituting the SSCs, the output of this process should be

— aSafety Class,

— apurchdasing specification including quality requirements and technical requirements (see not

14

bs 1

and 2 below).

1) Refer to IAEA GS-G-4.1[31]

22
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/
& Safety Classes [ \
= 3 SAFETY FUNCTIONS:
P e Safety Class #1, .
S «  Safety Class #2, =  Control of reactivity,
== %] 0 = Removal of heat from
‘5 S E ! the core
= = )
t: a = o Selteiy s g " f;;lifciziglveenrtn(;fterial
E ‘é’ 8 e Not Classified.
|
) =] E
2 : » 2 \ J
) = = + <—m and / or
= w ‘v
; = 4
(1) Z &~ .
S E Quality
% g requirements DESIGN CODE
or
g = *
n Technical STANDAR
) requirements @ .
o E (when applicaple)
2 = ‘ v il @: Requiréments ~ for: Quality Managemgnt System.
= E === ———— | Doeumentary requirements. Follow-upfcontrol of
E 8 | | product realization.
E E I STEP #3 : (4 Through the product specification(s) which fefine(s) the
| ) safety class, the safety function(s) of the| supply and
~— L ______________ | applicable code or standard.
Figure C.2 — Classification of SSC
STEP #3: Determination of ITNS Items and activities
The “determination” requirement of 1SO,19443:2018 for the supplier of the ITNS produg¢t (e.g. the
“organization” in the context of ISO 19443:2018) consists in a continuation of the above| processes
(STEEPS #1 and #2), continuation which'€an be schematized as shown in Figure C.3:
)
g Q ﬂ i . £ . \
E = Determination of ITNS pplication of design
=) < E h items and activities code or standard
E E = = (i.e. consideration as and/or
i =) E = Important To Nuclear Product
'35 = % E Safety or not) technical analysis
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130 Zz < < : luati th
iz < l]::> for the allocation of <:||]| O evaluation of the
o Sa . icipati i
= o8 ;5 the purchasing partwfp.atlon of edch item
= < = A ) or activity to ensufe the
e N Z = requirements to the safety function of {he
I nos S = items or activities product
& S 3 = \_ J
=
= O
==
)
D ——

Figure C.3 — Determination of ITNS items and activities
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Practical example of determination of ITNS items and activities

NOTE This example is not a real example but is just given to illustrate the expected determination activities

to be perfors

6.1.3)and t

Assumpti
— The pt
— The pt
— Safety
— SH
— SH

mad by an oraganigation o a0 TTNG o duict Tho roathod for datarinination 1o ot dorailad (afo
e By eFSaitAatio - oahrrro-proatcr—rrae-henoateraeterhiatoRISshHoaerathreaFets

he result presented cannot be considered as the only possible output.

Figure D.1 — Electro-mechanical pump

DNS:

Imp is classified as an ITNS product'safety class 2,

Imp is very specific and thusnot covered by any code or standard,

functions (SF) indicated i pump technical specification issued by the contractor are:
#1: Confinement offluid for a design pressure of 12 bar at a design temperature of 200 °

#2: Minimum¢flow = 5 m3/h, when pressure is >4 bar.

24
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Breakdown in items and activities and ITNS determination

3 5

6

7

ISO/TR 4450:2020(E)

d\,{

2 \ /
N
1
13
12
Key
1 |impeller $\'
2 |welds A\@
3 | pressure sensor o)
4 | command system \{.\
5 |rotation sensor C}\c’
6 | motor .
7 |bearing @ )
8 | fly wheel pan QO
9 | fly wheel O .
10 [ motor frame Q)\C)
11 [shaft Q
12 | shaft seal Q‘
13 [ pump c

Y

o

Out W.
ow.

Figure D.2 — Breakdown of electro-mechanical pump

The following tables are showing a possible output for determination of ITNS items and activities. This
kind of output should be issued by the organization after performance of an adequate risk assessment

technique (refer to chapter 6.1.3).

Working assumptions: The organization is designing the pump, purchasing to external providers some
of the components with their own design and testing (e.g. welded pump casing), and is assembling/

manufacturing/testing the pump.
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Items
Table D.1 — Electro-mechanical pump — Determination of ITNS items
Part name Determination Safety function (SF) concerned
ITNS Non ITNS
Pump casing X SF #1
Motor frame X
Fly yheel pan X
Fly wheel X
Shaft X
SHaft seal X SF #1
Ithpeller
Motor X
Bearing X
Rotatlion sensor X SF#2
Presgure sensor X SF #2
Commfand system X SF #2
Activities

Table D.2 — Electro-mechanical pump — Determination of ITNS activities

Determination .
Name Safety function (SF) concerned
ITNS Non ITNS
Welding ¢f pump casing X SF #1
Hydrotest|of pump casing X SF #1

Shop testing performed by
sub provider of X SF #2
commpnd system

AssemNling of pump - SF #1
compponents
Casing and frame painting X
Assenpbled pump
tightrless testing X SE#1
Assenpbled punip < SF #2

functipnal testing
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(informative)

Typical (general) example for graded approach

The following table is showing a possible output for graded approach to the application of quality
reqp . .
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Annex F
(informative)

Practical example of graded approach

The following tables are showing a possible output for graded approach for the example given in
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Annex G
(informative)

Metrological guidelines

Focus on metrological confirmation of a measuring equipment

The statug of metrological confirmation of a measuring equipment can be obtained from a labofat

which can

Calibration:  calibration of measuring equipment establishes a relation between measured valug

Verification:  confirmation through the provision of objéctive evidence that specified requireme

Focuson a I n ificati n

The followjing definitions are repeated to provide better understanding of the guidelines (examples

given for p

Measuringinterval?)

Set of valu

(Example:
range” asi

be internal or external to the organization, by the following two ways.

and those provided by measurement standards, with measurement uncértainties.

As aresult, users correct values measured by measuring equipmeént using the cali-
bration data given by the “calibration certificate”, taking into account the relevant
measurement uncertainties.

NOTE1 A calibration may be expressed by a statement, calibration function, calibra
diagram, calibration curve, or calibration table.

NOTE 2  Calibration should not be confused with-adjustment of a measuring system, o
mistakenly called “self-calibration”.

have been fulfilled by a given measuringequipment.

As a result, when using the “verified“measuring equipment, no correction is necess
NOTE3 The provision can /be- given through a “verification certificate” giving

confirmation that a target médsurement uncertainty is met (e.g. confirmation of the qug
class of a manometer or confirmation that the manufacturer's specifications are met).

ressure measurementbut can be extended to any other physical parameter):

nanometer having a measuring interval of 0 bar to 100 bar, sometimes called as “measur

ory

N

tion

ften

nts

hry.

the
lity

are

es of quantities of the same kind that can be measured by a given measuring instrument or
measuring systemwith specified instrumental uncertainty, under defined conditions.

~.

ng

p IS0 19443)

Measurand?)

Quantity intended to be measured.

(Example: nominal pressure value of 80 bar for a hydraulic test)

2) Definition from ISO/IEC Guide 99[32,

32
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Specification zone3)

ISO/TR 4450:2020(E)

Variate values of the physical parameter between and including the specified values of the upper and

lower bounds of the permissible value.

(Example: pressure of 80 bar + 2 bar)

Measurement accurac y

Clo

(acd
(Ex
Me:
Qud
Me:

hsured value

hsurement uncertainty

intity value representing a measurement result.

ceness nf agreement ]’\afurnnn ba | mnacnrnr] nnanf‘ifv ‘7ﬂ]]]ﬂ an‘ 2 true ‘Yﬂlllﬂ l'\F 2011
=] he § 1

J
furacy is expressed in units of magnitude [absolute error] or percentage [relative error].

imple: for a pressure measurement, the construction may require for the manometer dn gccuf

tity value

acy of 1 %)

Noin-negative parameter characterizing the dispersion of the quafitity values being attribuyted to the

qud

Not

ntity intended to be measured, based on the information usgd.

Specification zone

e (from present guidelines): Information used includes<{Ccomponents arising from many
med@surement accuracy of the measuring equipment, conditions of measurement, etc. ...

Key
I out of specification

B conformity

B\
4 N
. | >
|
Measurand
. Measuredvalue ___________
/_ \:/ ~~~~~~~~~~~~~~~~ N
Watll EEERE —
| |
I I
| |
I I
¥ (X 9
™ & %
g J Y,
Y Y Y
Measurement Measurement Measurement
uncertainty uncertainty uncertainty

3) Definition adapted from ISO 14253-1[33],

© IS0 2020 - All rights reserved
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NOTE Measurement performed to determine mechanical properties of material (e.g. tensile strength)
cannot take into account measurement uncertainties as design calculation includes safety factors which cover
such uncertainties.
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ISO/TR 4450:2020(E)

Annex H
(informative)

Competence and qualification

As an example, to determine the competence of an individual, the following knowledge

an

Th
thr

Thd

An

skilseanbetakenintoacecount:
initial education;
complementary specific training;
on the job training;

professional knowledge: technical, use of software, organizational, fegulations, foreig
(read/write/speak); ...

personal specific external certifications;

personal behaviour (may be, depending of the job: commumnication ability, diplomatic, op¢
perceptive, observant, self-reliant, organized, decisive, <.J);

work experience (duration and fields);

documented information retained as evidénce for competence of an individual may be
bugh the establishment of a skills matrix, which has to be updated and reviewed periodic

matrix may take into consideration‘the following:

different jobs and functions existing in the organization and having an impact on the qu
product;

abilities necessary tocperform satisfactorily these jobs and functions (e.g.: foreigr
knowledge, softwareknowledge, ...);

example of skillsmatrix is given hereafter.

h language

n-minded,

performed
ally.

ality of the

language
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Table H.1 — Example of skills matrix

DESIGN ACTIVITIES MANUFACTURING ACTIVITIES INSPECTION ACTIVITIES LANGUAGES SKILLS
(1) 1) (3) 1) 3) (1) and (2)
De- | Dr | De- | De- | Cut- | Fo | We | He | Ca- | As- | Pai |[NDT |NDT |NDT| Vis | Vis | Di- | Di- | Eng-| Ger- | Spa | Chi-
sign | aw | sign | sign | ting | rm | 1di at |bling|sem-| nti | (DP |(MP)|(UT)| ual | ual |men-|men-| lish | man | nis |nese
and | in | cal- | cal- ing | ng tr bling| ng T) ins | ins |sion-|sion- h
risk | gsis |cula-|cula- eat pec | pec | al al
anal-| su |tions|tions me tio tio in- in-
ysis | an | on | on nt n n |spec-|spec-
ce |soft- | soft- of on [tions|tions
ware | ware we | coa on
#1 | #2 Ids | tin 3D
g ma
chine
R1
; R1
Il’lglv- 1 X X W1
w1
Q‘ S1
MM/ MM/ N R2
In- YY YY )
div.B 2 X X w2
. MM/ MM/
YY YY S2
NOTES

(1) One or|more levels can exist, depending on the job. These levels {k1,"L2, L3 ...) should be defined together
with tHe correspondence task/required level, when applicable.

(2) Knowl¢dge for Read (R), Write (W) and Speak (S) can besdefined, together with the correspondence fask
(e.g. for document: elaboration, verification, approval)/rfequired level, when applicable. When applicdble,
refererce to and use of international levels of competerice (e.g. TOIEC, TOEFL, CECRL ...) is recommended.

(3) For qualifications - here in grey columns - it’s suggested to add initial qualifications date and qualificafion
date of{validity.

Qualificatjon: The word “qualification” ¢an be understood as the result of the demonstration of|the
ability of ap individual to fulfil specified requirements for a required function (e.g.: welder qualificatjon,
inspector qualification, auditor qualjfication ...).

As an example, the delivery of a qualification for an individual can be either:
— requirjed by ISO 19443 as for internal auditors (refer to 9.2.2 c),
— required by manufagturing code or standard (e.g. NDT inspector qualification, welder qualificatipn),

— the decision of{the organization to increase the confidence level which can be given to the wqrks
and tafsks performed by the individual. It’s recommended that the organization considers spedific
activitfiesAviich may have a critical impact on quality or safety (e.g. inspection activities).

. rad h LR I 1 111
The demOl SLIALUIOIT U1 ADIIILY SITOUIt DE.

— performed against established and relevant requirements, pass or fail criteria or ratings, e.g.:

36 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=b26251b7c857502d02b1b96ad78abfbd

ISO/TR 4450:2020(E)

Table H.2 — Requirement or Rating for qualification of personnel

Knowledge, skill, ability Requirement or rating

Initial education Minimum level of education

(e.g. bachelor, master)

Complementary specific training Coverage of the training
On the job training Number or duration of on the job train-
g operations
Professional: technical, use of soft- | Evaluation during interviews, written
ware, organizational, regulations, for- exams or practical tests,
eign language (read/write/speak), etc.
Personal behaviour and soft skills Evaluation during interviews
Medical abilities (e.g. colour vision) Medical examination

Work experience (duration and fields) | Number of years of experience in an
identical or closely yelated field

— | based on one or on a combination of the above knowledges or skills, and

— |recorded.

Maintenance of qualification should take into account:

— | maintenance of proficiency (e.g. performing the tasks a minimum of time within a specifi

— | withdrawal or renewal of qualification.

ed period),

© IS0 2020 - All rights reserved
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Annex I
(informative)

Awareness training for personnel

The purpose of this Annex is to provide guidance to organisations in order to ensure that all personnel

involved inthe-stpphy—e NS-products-or—services—thetrewnorganisationorinorganisations in

their supply chain are aware of their responsibilities related to maintaining nuclear safety (refertoY.3).

All activitipes involved in the supply of ITNS products or services can and do influence nuclear safety.

— Management: leadership, decision-making and creating a respectful work environnient.

— Expected behaviour: questioning attitude, adherence to procedures, transparency in reporting
issues| events and NCR, and in addition.

What Nucjear Safety is

Nuclear sdfety can have different meanings to different people. Typieally, within the nuclear endrgy

sector, it can be defined as:

“the protdction of workers, the public and the environment from undue radiological hazard by

achievement of proper operating conditions, prevention of accidents and the mitigation of accident

consequences.”

Why is nudlear safety so important?

Learning has been gathered across the years fromya number of significant events which have shaped

the approdch to nuclear safety.

—  Windscale, 1957 - UK - contributory factors: nuclear technology is new and different.

— Three| Mile Island, 1979 - USA .=\'contributory factors: management of off-normal situatigns,
emergency preparedness, natiofial arrangements (human factors).

—  Cherngpbyl, 1986 - Soviet Union - contributory factors: nuclear safety culture, conservative decigion
makinlg (organizational factors).

— Fukushima, 2011 --Japan - contributory factors: lack of learning from international experiehce,
questipning attitude, beyond design basis accident readiness.

Robust nug¢lear safety is essential because the loss of control of radioactive inventory has the poterftial

for signifigant Implications for workers, the public and the environment. Wider and longer lasting

economic (|iamage for communities and the sector are also potential consequences.

Howis N

lear Safi hieved in th Iy chain of the nuclear ener r?

Any supplier involved in the supply of ITNS products or services is a key partner in ensuring the
appropriate level of Nuclear Safety is achieved.

The basis of nuclear safety is usually achieved by ensuring any organisation supplying ITNS products or
services either directly or indirectly, should do so in accordance with the agreed quality, schedule and
safety procedures aligned to the customer’s requirements.

What an ITNS product, service, item or activity is
Refer to Annex C and 6.1.3 and 6.1.4.

38
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It’s recommended to illustrate the “Determination of ITNS items and activities” and “Graded approach
to the application of quality requirements” processes, using examples related to the ITNS product or

Ser

vice the organization is about or is likely to supply.

I i f individual’s role in achievi | ‘

Each individual should question his activities or raise concerns, internally and externally, and propose
changes/improvements where they can add value and are applicable. This involvement is the basis of a
strong quality and nuclear safety culture within the organization.

Some examples are given hereafter but, for a better efficiency, it’s strongly recommended that the

org

the

Phy

c—

anization uses for examples given during the awareness training, some typical situation
ITNS product or service the organization is about or is likely to supply.

sical Controls

suppliers, who then subcontracted the work to the final manufacturer:

a lower grade material and without the required certification~The bolts were supplied but
suppliers involved had noticed the errors that had been made. Following receipt inspection i
that the bolts had been manufactured from the wrong.grade of material and the bolts we
Each supplier in the supply chain had failed to thoroughly check the material supplied a
supporting certification was correct.

al administrative controls

workshop still referenced the old.sealant. A process existed to review and revise procedures
been implemented on this precedure.

[

investigated and-subsequently shown to be counterfeit or fraudulent. The top surface of the

rest of the’supply chain.

This,component may have been destined for a harmless use or something more critical, h

supply chain organisation did not know but adopted a questioning attitude and took the cor

Manufacture of high grade material bolts was contracted to a Tier 2 supplier. Drawings and s
were supplied by the Tier 2 supplier giving details of the material specification and cert
be provided by the manufacturer. The Tier 2 supplier subcontracted thé\work to Tier 3/Ti

During the subcontracting stages, errors and assumptions were‘made about the material
and the certification to be provided. This resulted in the bolts inatdvertently being manufac

A supplier made large containers. The lid had an O-ring seal which was held in place by a
type of sealant. Issues were found with the sealant life and a design change was made by th
and passed on to the organisation{An audit of the workplace discovered that the proced

A supply chain organisation was suspicious of some electronic components they had just re
surface texture did-not feel right. The customer was notified and the component was qI

had been sandéed down and re-marked. This discovery and the notification both to the cu{
other members of the supply chain may have prevented the issue from having a wider imj

related to

q

ecification
fication to
er 4/Tier 5

to be used
tured from
none of the
E was found
re rejected.
nd that the

particular
e customer
lure on the
but had not

ceived; the
larantined,
component
ttomer and
bact on the

bwever the
rect action.

Competent Persons

A Design Engineer has been asked to design some safety related electronic circuitry. However this
individual considers not having sufficient knowledge or experience for the task. At this point, the issue
was raised with management and training and guidance asked. Failure to raise the issue could mean
that the equipment may have to undergo redesign, or worse still delivery to the customer of unsafe

equipment.

Culture

A time served welder with a long standing record of high quality is instructed by sup

ervision to

complete a complex weld configuration that had not been previously welded. It was needed urgently
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so that it could be radiographed that night to push the job on. The welder was uncertain if personal
qualifications were current.

Does the welder proceed with the welding to keep the job going? Or is it more appropriate to check with
welding supervision whether personal qualifications are current?

A customer expectation would be that the welder would speak up and question the instruction to weld.
If it was revealed at a later date that the welder was out of qualification then the weld itself would
be considered as non-compliant and could be rejected. This could result in the weld being cut out and

scrapp

ed. This could them impact on the reputation of the organisation and its workers.

Nucle

The organ
processes,
to make in

Whatmy |

Examples

Managem

Managems
are given i

dividuals aware of the ITNS nature of their work.

role is in pr

r safety 1s everyone’s responsibility and the effective implementation of nuclear safety praot

zation should explain the means considered to identify during the design and\manufactuf
the items and activities being determined as ITNS. A good practice is to use pre-job briefi

nting CFS Item ing brought into the organi

ire given in documents listed in section 8.1.1 of these guidelines;
ul work environment

ent: leadership, decision-making and creating a respe

nt should consider the following aspects, for which some detailed explanations and examj
h the documents referenced in Annex A of these guideélines.

Table I.1 — Management/IAEA /INPO/WANO documents

PCts

ing

Ings

bles

WANO - Principles P
| 2013-1 - Traits of a
Healthy Nuclear Safet]
Culturel23]

IAEA, Safety Series
No.75-INSAG-4 “Safety
Culture”[21]

INPO - “Principles for
a Strong Nuclear Safety
Culture”[22]

<

Leadership

Refer to attributes
LA.1to LA.8

Decision-n

Refer to attributes
DM.1 to DM.3

Refer to'‘Chapter 3.2 which
contains related elements

Refer particularly to

aking Chapters1,2,34,8

Respectful
environme

Refer to attributes
WE.1 to WE.4

work
nt

Expected

i Vi

1) NCR

behavioup: questioning attitude, adherence to procedures, transparency in reporting

Expected |

pélraviour should consider the following aspects, for which some detailed explanations

hnd

examples are given in the documents referenced in Annex A of these guidelines.
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Table 1.2 — Expected behaviour/IAEA/INPO/WANO documents

IAEA, Safety Series
No.75-INSAG-4 “Safety
Culture” [21]

INPO - “Principles for
a Strong Nuclear Safety
Culture” [22]

WANO - Principles PL
| 2013-1 - Traits of a
Healthy Nuclear Safety
Culturel23]

Questioning attitude

Refer particularly to

See Chapter 6

e.g. Attributes QA.1 to QA.4

[tem #60
Adherence to procedures Refer particularly to e.g. Attributes PA.2, WP.4
[tem #61
Trdnsparency in reporting Refer particularly to ecg, Attribuge C0.3
issties, events and NCR Item #62

NOTE Some examples for evaluation of expected behaviour can be found¢in the Annex “Safety culture
indicators” of IAEA, Safety Series No.75-INSAG-4 “Safety Culture”[21],
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Annex ]
(informative)

List of ISO 19443 additional requirements related to documented
information

Table .1 — Additional documented information requirements for each ISO 19443 clapb%
N
Documented informatioqqy
IS0 19443:2018 chapter and title “Maintained” “@k&i’ned”
IS0 9001 | ISO 19443 Isq@(ﬁl 1SO 19443
1. Scope O~v
2. Normative references <\\
N
3. Terms and definitions c\\.)
4. Context of the organization K\J
4.1 Understanding the organization and its context /| (O
4.2 Understanding the needs and expectations of interested parties AO "
4.3 Determining the scope of the quality management system R N -
4.4 Quality management system and its processes k\} >
-
441 . A( )
4.4.2 OO x x
N
.3 N7 x
5. Leadership N
5.1 Leadership and commitment ) \U
511 General RX -\
5.1.2 Customer focus Q\\
513 Nuclear safety culture \’ .
5.2 Policy (‘\\\
e
521 Establishing the quality policyQ
522 Communicating the qual}l}@lfey X
Organizational roles, réspdnsibilities and authoriti
5.3 rganizational ro es(neb nsibilities and authorities
6 Planning AQ
6.1 Actions to ad%g&é‘risks and opportunities
6.11 Re) x x
6.1.2 bS X X
6.1.3 D/s‘@qﬁination of ITNS items and activities X X
6.1.4 {‘Mnﬂ dpprndl‘]ﬁ to-the gpplipqh‘nn of qnalio-y rnqlﬁrumnhfc X X
6.2 Quality objectives and planning to achieve them
6.2.1 X
6.2.2
6.3 Planning of changes
7. Support
71 Resources
711 General
71.2 People
7.1.3 Infrastructure
71.4 Environment for the operation of processes
7.1.5 Monitoring and measuring resources
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Table J.1 (continued)
Documented information
1SO 19443:2018 chapter and title “Maintained” “Retained”
I1S09001 | ISO 19443 | ISO9001 | ISO 19443
71.51 General X
71.5.2 Measurement traceability X
71.6 Organizational knowledge
7.2 Competence X
Awareness
7.4 Communication AQ
7.9 Documented information AQ‘ v
7ph.1 General (\’"l/
75.2 Creating and updating DV
A Control of documented information _ b‘
1531 P
45.3.2 "\\ K X
8. Operation N\
8. Operational planning and control ?s\\ N X
8jn.1 Provisions for Counterfeit, Fraudulent or Suspect (CFS) items AQ -
8.4 Requirements for products and services O
8.1 Customer communication \\\\
8.2 Determination of requirements related for products and s‘ef‘&t}es
8.3 Review of requirements related for products and ser\&i@p
4.23.1 K
4232 R x
8R4 Changes to requirements for products an\(‘ieisrﬁces
8.9 Design and development of products aq&é’?vices
8]3.1 General ~ ‘\U‘
83.2 Design and development plannjny
83.3 Design and development i@ts i X
83.4 Design and development c Btrols X X
4.3.4.1 Design and devel?p@}x& verification and validation testing
8.5 Design and dg@g\pﬁlent outputs X
8.6 Design a%@Topment changes X
8.4 Contr&\‘\e&ternally provided processes, products and services
8p.1 G;Q?Q X X
8pu.2 e and extent of control
8_.4_.3/( ?‘gﬁzrmation for external providers
8.5 %\ Production and service provision
8.5.1 Control of production and service provision
8.5.1.1 Control of production equipment
8.5.1.2 Monitoring and measurement activities
8.5.2 Identification and traceability X
8.5.3 Property belonging to customers or external providers X
8.5.4 Preservation
8.5.5 Post-delivery activities
8.5.6 Control of changes X
8.6 Release of products and services X
8.7 Control of nonconforming outputs
7.1 X
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