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Foreword

94:2017(E)

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.

Any t
const

The procedures used to develop this document and e intended for i irther ma
descrfbed in the ISO/IEC Directives, Part 1. In particular the different approval criteria'n¢eded for the

e [SO list of patent declarations received (see www.iso.org/patents).

Fade name used in this document is information given for the convenience of users
tute an endorsement.

intenance are

nce with the

he subject of

rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
htent rights identified during the development of the document will be'in the Introdyction and/or

and does not

For ajn explanation on the voluntary nature of standards;‘the meaning of ISO specific terms and

expre
World
URL:

Trade Organization (WTO) principles in the Teehhical Barriers to Trade (TBT) see
Wwww.iso.org/iso/foreword.html.

This ¢

This
major

locument was prepared by Technical Comnittee ISO/TC 6, Paper, board and pulps.

hird edition cancels and replaces the second edition (ISO 4094:2005). This versio
changes and now follows the requirements and adopts the format of ISO/IEC 17025.

ssions related to conformity assessment, as well as information about ISO's adhgrence to the

the following

n underwent
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Introduction

The main objectives of standardization of testing methods are to create the means by which comparable
results can be obtained on different occasions, with different instruments and in different laboratories,
and to control the processes that determine the acceptability of a product. Most testing methods for
paper, board and pulps are linked by some type of reference standards to which the numerical results
are to be related. In many cases, the comparison is made by means of readily available instruments of
appropriate accuracy: for example, a balance with certified weights, a chronometer, a calibrated length-
measuring device such as a micrometer, etc. However, in certain instances, the relation to the reference
standard may not be obvious, or there may be practical problems in measuring particular properties;

the test methe
results. This
to certain p
entrusted w|
Authorized L

The accepta
laboratories
they obtain
equivalent b

The use of th
optical refer
experience,

A laboratoryj
general and
that are nece

dnd in the harmonization of calibration standards and.procedures.

od-showld-thereforeincludeadditionaHpstructionsforensurinareasonable-aceuracy
SnotattrereroreHheraaeaaaitt o St e RS e RS R ETFeasSohaneaecectaey

may be accomplished with the aid of transfer standards, when the results are related
operties of a unique reference standard, or to results obtained at specified labora
ith the performance of certain delicate measurements. Standardizing Laberatorie
aboratories act as links in supplying the transfer standards required.

ce of testing and calibration results between countries will be facilitated if spe

of the
pither
tories
s and

cified

authorized to issue optical reference transfer standards comply with' this documentt or if

hccreditation from bodies which have entered into mutual recoguition agreementg
bdies in other countries using this document.

is document will facilitate cooperation between specified,}aboratories authorized to
ence transfer standards and other bodies, and assist.in the exchange of informatio

s fulfilment of the requirements of this documént means the laboratory meets bof
specific technical competence requirements,sand the management system requirel
ssary for it to consistently deliver technicallyvalid results.

with

issue

n and

h the
ments

Vi
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Paper, board and pulps — General requirements for
competence of laboratories authorized for the issue
optical reference transfer standards of level 3

the
of

1 Scope

This Jocument provides both general requirements and specific requirements (Annex A) fof

seeking to become “Authorized Laboratories (ALs)” and to maintain their Authorized Labo

for thi issue of optical reference transfer standards of level 3. This document follows'the 1

and afopts the format of I[SO/IEC 17025, with the aims of:

a) eptablishing and maintaining international optical reference transfer standards of
traceable to an international optical reference primary standard of leyel 1 (IR1) mai
standardizing laboratory;

b) ;iIstributing traceability required to achieve inter-laboratory‘agreement in the re

ethods specified in International Standards for optical preperties of paper, board or

c) pprticipating in the design and development of new methods and international harn
procedures.

laboratories
ratory status
equirements

level 2 (IR2)
ntained by a

sults of test
pulp;

nonization of

Wher] a laboratory does not undertake one or more of'the activities covered by this documnent, such as

sampling and the design/development of new methads, the requirements of those clauses

This document is for use by specified laboratories authorized to issue optical refers
standards in developing their management system for quality, administrative and technica
Labotatory customers, regulatory authorities and accreditation bodies can also use it in @
recognizing the competence of laboratories.

NOTE It might be necessary towexplain or interpret certain requirements in this document
the regquirements are applied in alconsistent manner. Guidance for consistent application can be
Technjcal Committee ISO/TC 6.

2 N

The f
const|
undat

1S0/1

ormative references

bllowing dectiments are referred to in the text in such a way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

£C17000, Conformity assessment — Vocabulary and general principles

Ho not apply.

nce transfer
| operations.
onfirming or

o ensure that
bbtained from

their content
applies. For
ents) applies.

ISO 2469, Paper, board and pulps — Measurement of diffuse radiance factor (diffuse reflectance factor)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 17000 and ISO 2469 and

the following apply.
[SO and [EC maintain terminological databases for use in standardization at the following

[SO Online browsing platform: available at https://www.iso.org/obp

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

laboratory of a national metrology institute (NMI) or designated institute (DI) that complies with the
requirements of the International Committee of Weights and Measures (CIPM) Mutual Recognition
Arrangement (MRA) for international recognition of its capabilities to maintain in safe custody, or
otherwise realize the international reference standard of level 1 (notation IR1) (3.4), to transfer the
traceability of IR1 (3.4) to level 2 (notation IR2) (3.5)

Note 1 to entry: These internationally recognized calibration and measurement capabilities (CMCs) of NMIs
and DIs that are signatories to the CIPM MRA are published in the key comparison database, maintained by the
Bureau International des Poids et Mesures (BIPM).

3.2
Authorized Laboratory
AL
laboratory complying with the general requirements of this document and other specificrequirements
(Annex A) thiat transfers the traceability of international reference standards of level"2’(notatiop IR2)
(3.5) to levell3 (notation IR3) (3.6)

3.3
Authorized Laboratory requirements
set of specifipd requirements to be fulfilled in order to establish or maintain authorized status

3.4
international reference standard level 1
IR1
primary optikcal reference standard, the perfect reflecting diffuser, the ideal diffuser exhibiting isofropic
diffuse refle¢tion with a reflectance equal to 1, used for calibration of optical transfer standards

Note 1 to entrfy: Reflectance is defined as the ratio of the reflected to the incident radiation.

3.5
international reference standard level 2
IR2
secondary optical reference transfer standard for the certification of level 3 (IR3) (3.6) standards or
for the calibfation of instruments, consisting of a material certified against an international refgrence
standard of lpvel 1 (3.4) by a Standardizing Laboratory (3.1), as specified in the relevant Internafional
Standard

Note 1 to entfy: This documentrefers to two types of IR2: a non-fluorescent IR2, whose spectral refleg¢tance
factors have peen determin€d)by a Standardizing Laboratory in relation to the IR1; and a fluorescent IR2,
whose total spectral radiahce factors corresponding to a specified CIE illuminant have been determinefd by a
Standardizing Laboratoryy A non-fluorescent IR2 is used to calibrate the photometric scale of an Authprized
Laboratory’s fjeferencéinstrument, and a fluorescent IR2 standard is used to adjust the UV level of an Authprized
Laboratory’s feferenee instrument.

3.6
international reference standard level 3

IR3

tertiary optical reference transfer standard consisting of a material certified against an international
reference standard of level 2 (3.5) by an Authorized Laboratory (3.2), as specified in the relevant
International Standard, and used by a testing laboratory for the calibration of instruments

Note 1to entry: This documentrefers to two types of IR3: anon-fluorescent IR3, whose spectral reflectance factors
have been determined by an Authorized Laboratory in relation to the non-fluorescent IR2; and a fluorescent IR3,
whose calibration values have been determined by an Authorized Laboratory in relation to the fluorescent IR2.
A non-fluorescent IR3 is used to calibrate the photometric scale of a testing laboratory’s instrument. A testing
laboratory uses a fluorescent IR3 to adjust the UV level of the testing laboratory’s instrument.

2 © IS0 2017 - All rights reserved
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3.7

peer review

name given to judgement of scientific merit by other scientists working in, or close to, the field in
question

Note 1 to entry: For a laboratory to be formally authorized for the dissemination of international reference
standards of level 3 (IR3) (3.6), the assessment of its compliance with the requirements of this document and
other relevant [SO TC6 standards is carried out by peer review by one or more technical managers of the existing
Authorized Laboratories or their designates.

3.8
testing laboratory
laboratory that calibrates testing instrumentation with an IR3

Note 1 to entry: A testing laboratory cannot issue international reference standards.

Table 1 — Organization of laboratories

Laboratory Activity Standard issued
Standardizing Laboratory | Maintains IR1 (level 1 standard) Level 2 standard (IR2)
Evaluates IR2 against IR1
Authgrized Laboratory |Evaluates IR3 against IR2 Leyel 3 standard (IR3)
Testing Laboratory Calibrates test instrumentation with [R3%No international reference standard issued

4 Management requirements for Authorized Laboratories
4.1 |Organization

4.1.1| It is the responsibility of the Authorized Laboratory to carry out its testing and calibration
activifies in such a way as to meet the\requirements of this document and to satisfy the|needs of the
customer to continue to maintain its status as an “Authorized Laboratory”.

4.1.2| The management system shall cover work carried out in the laboratory’s facilities.

4.1.3| If the Authorized_Laboratory is part of an organization performing activities otherf than testing
and/qr calibration, th€-responsibilities of key personnel in the organization that have an|involvement
or influence on the festing and/or calibration activities of the Authorized Laboratory shall pe defined in
order|to identifypaténtial conflicts of interest.

4.1.3{1 Where an Authorized Laboratory is part of a larger organization, the opganizational
arrangements shall be such that departments having conflicting interests, such as productior], commercial
marketing or financing, do not adversely influence the laboratory's compliance with the redquirements of
this document.

4.1.3.2 If the Authorized Laboratory wishes to be recognized as a third-party laboratory, it shall be
able to demonstrate that it is impartial and that it and its personnel are free from any undue commercial,
financial and other pressures which might influence their technical judgement. The third-party testing or
calibration laboratory shall not engage in any activities that may endanger the trust in its independence
of judgement and integrity in relation to its testing or calibration activities.

4.1.4 The Authorized Laboratory shall
a) have managerial and technical personnel who, irrespective of other responsibilities, have

the authority and resources needed to carry out their duties, including the implementation,
maintenance and improvement of the management system, and to identify the occurrence of

© IS0 2017 - All rights reserved 3
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departures from the management system or from the procedures for performing tests and/or
calibrations, and to initiate actions to prevent or minimize such departures (see also 5.2);

b) have arrangements to ensure that its management and personnel are free from any undue internal
and external commercial, financial and other pressures and influences that may adversely affect
the quality of their work;

c) have policies and procedures to ensure the protection of its customers' confidential information
and proprietary rights, including procedures for protecting the electronic storage and transmission
of results;

d) have policies and procedures to avoid involvement in any activities that would diminish confidence
in its competence, impartiality, judgement or operational integrity;

e) define the organization and management structure of the Authorized Laboratory, its/place in any
parent ofganization, and the relationships between quality management, technical epefations and
support fervices;

f) specify fhe responsibility, authority and interrelationships of all personnel who manage, pefform
or verifylwork affecting the quality of the tests and/or calibrations;

g) provide [adequate supervision of testing and calibration staff, including trainees, by persons
familiar [with methods and procedures, the purpose of each test and/or calibration, and with the
assessment of the test or calibration results;

h) have technical management which has overall responsibilitij~for the technical operations anjd the
provisioh of the resources needed to ensure the required gquality of laboratory operations;

i) appointd member of staffas quality manager (howevernamed) who, irrespective of other duti¢s and
responsibilities, shall have defined responsibility and’authority for ensuring that the managg¢ment
system 1lelated to quality is implemented and followed at all times; the quality manager shal| have
direct adcess to the highest level of managementat which decisions are made on laboratory policy
or resoufces;

j) appoint fleputies for key managerial personnel (see NOTE);

k) ensure that its personnel are aware*of the relevance and importance of their activities andl how
they confribute to the achievement of the objectives of the management system.

NOTE Individuals may have merne than one function and it may be impractical to appoint deputies forjevery
function.

4.1.5 Top panagementshall ensure that appropriate communication processes are established within
the laboratorfy and that communication takes place regarding the effectiveness of the management system.

4.2 Management system

4.2.1 The Authorized Laboratory shall establish, implement and maintain a management system
appropriate to the scope of its activities. The Authorized Laboratory shall document its policies, systems,
programmes, procedures and instructions to the extent necessary to ensure the quality of the test and/or
calibration results. The system’s documentation shall be communicated to, understood by, available to,
and implemented by the appropriate personnel.

4.2.2 The Authorized Laboratory's management system policies, including a quality policy statement,
shall be defined in a manual. The overall objectives shall be established, and reviewed during management
review. The quality policy statement shall be issued under the authority of the organization's top
management. [t shall include at least the following:

a) the Authorized Laboratory management's commitment to good professional practice and to the
quality of its testing and calibration in servicing its customers;

4 © IS0 2017 - All rights reserved
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the management’s statement of the Authorized Laboratory's standard of service;

the purpose of the management system related to quality;

a requirement that all personnel concerned with testing and calibration activities within the

Authorized Laboratory familiarize themselves with the quality documentation and implement the

p
e)

C

olicies and procedures in their work; and

ontinually improve the effectiveness of the management system.

the Authorized Laboratory management's commitment to comply with this document and to

The quality policy statement shall be concise and may include the requirement that tests

and/d

requi

elemse

4.2.3

of the

4.2.4
requi

4.2.5
proce|

4.2.6
respo

4.2.7
chang

4.3

4.3.1

The Authorized Laboratery.shall establish and maintain procedures to control all docume

partd
norm

instryctions and myanuals.

NOTE
tables
media

NOTE

T calibrations shall always De carried out in accordance with stated methods an
Fements. When the calibration laboratory is part of a larger organization, some
nts may be in other documents.

Top management shall provide evidence of commitment to the development and im
management system and to continually improving its effectiveness.

Top management shall communicate to the organization thedmportance of meet
fements as well as statutory and regulatory requirements.

dures. It shall outline the structure of the documentatien‘used in the management sys

The roles and responsibilities of technical management and the quality manager, in
nsibility for ensuring compliance with this document, shall be defined in the manual.

Top management shall ensure that thejintegrity of the management system is maif]
es to the management system are plannéd and implemented.

Document control

General

htive documents,test and/or calibration methods, as well as drawings, software, sj

1  In_this'context, “document” could refer to policy statements, procedures, specificatio
charts,text books, posters, notices, memoranda, software, drawings, plans, etc. These may}
whether hard copy or electronic, and they may be digital, analogue, photographic or writte

customers'
uality policy

blementation

ng customer

The manual shall include or make reference to the supporting procedures, including technical

tem.

cluding their

itained when

hts that form

fits managementsystem (internally generated or from external sources), such as standards, other

becifications,

hs, calibration
be on various
.

2 The control of data related to testing and calibration is covered in 5.4.7. The contro

covered in 4.13.

4.3.2

Document approval and issue

of records is

4.3.2.1 All documents issued to personnel in the Authorized Laboratory as part of the management
system shall be reviewed and approved for use by authorized personnel prior to issue. A master list or
an equivalent document control procedure identifying the current revision status and distribution of
documents in the management system shall be established and shall be readily available to preclude the
use of invalid and/or obsolete documents.

© IS0 2017 - All rights reserved
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4.3.2.2 The procedure(s) adopted shall ensure that:

operations essential to the effective functioning of the laboratory are performed;

and compliance with applicable requirements;

against unintended use;

currently approved editions of appropriate documents are available at all locations where

documents are periodically reviewed and, where necessary, revised to ensure continuing suitability

invalid or obsolete documents are promptly removed from all points of issue or use, or otherwise

obsolete documents retained for either legal or knowledge preservation purposes are suitably

a)
b)
0)

ensured
d)

marked.
4.3.2.3 Ma
identification

number of pz

hagement system documents generated by the laboratory shall be uniquely idéntified
shall include the date of issue and/or revision identification, page numbeéring, the
ges or a mark to signify the end of the document, and the issuing authority(ies).

4.3.3 Document changes

4.3.3.1 Chg
the original 1
to pertinent |

4.3.3.2 Wh
attachments,

4.3.3.3 If {
documents H
amendments
document sh|

4.3.3.4 Pra
computerize

4.4 Revie

4.4.1 The |
tenders and
and/or calibi

Inges to documents shall be reviewed and approved by the samre function that perfq
eview unless specifically designated otherwise. The designated personnel shall have :
packground information upon which to base their review'dand approval.

ere practicable, the altered or new text shall be identified in the document or the appro

he Authorized Laboratory's document .¢ontrol system allows for the amendme
y hand pending the re-issue of the doCuments, the procedures and authorities foj
shall be defined. Amendments shall.be clearly marked, initialled and dated. A r¢
all be formally reissued as soon as‘practicable.

l systems are made and céntrolled.

v of requests, tenders and contracts

contracts. The policies and procedures for these reviews leading to a contract for t
ation shallensure that:

irements, including the methods to be used, are adequately defined, documente

Such
total

rmed

LCCeSS

priate

nt of
such
vised

cedures shall be established to describe how changes in documents maintained in

Authorized Laboratory shall establish and maintain procedures for the review of requests,

psting

d and

od)(see 5.4.2);

a) the requ
underst

b)

c)

the Authorized Laboratory has the capability and resources to meet the requirements;

requirements (see 5.4.2).

the appropriate test and/or calibration method is selected and is capable of meeting the customers'

Any differences between the request or tender and the contract shall be resolved before any work

commences.

Each contract shall be acceptable both to the laboratory and the customer.

The request, tender and contract review shall be conducted in a practical and efficient manner, and the
effect of financial, legal and time schedule aspects shall be taken into account. For internal customers,
reviews of requests, tenders and contracts can be performed in a simplified way.

The review of capability shall establish that the laboratory possesses the necessary physical, personnel
and information resources, and that the laboratory's personnel have the skills and expertise necessary

6
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for the performance of the tests and/or calibrations in question. The review shall also encompass results
of earlier participation in inter-laboratory comparisons or proficiency testing and/or the running of
trial test or calibration programmes using samples or items of known value in order to determine
uncertainties of measurement, limits of detection, confidence limits, etc.

4.4.2 Records of reviews, including any significant changes, shall be maintained. Records shall also
be maintained of pertinent discussions with a customer relating to the customer's requirements or the
results of the work during the period of execution of the contract.

For review of routine and other simple tasks, the date and the identification (e.g. the initials) of the
person in the laboratory responsible for carrying out the contracted work are considered adequate. For

repet
contr
that t
caliby

4.4.3
4.4.4

4.4.5
shall

4.5
Authd

NOTE
4.6

4.6.1
of sel
shall
tests
purch

4.6.2
that 4
other
for th
requi

tive routine tasks, the review need be made only at the initial enquiry stage or on gy
hct for ongoing routine work performed under a general agreement with the custon
he customer's requirements remain unchanged. For new, complex or advanced te
ation tasks, a more comprehensive record shall be maintained.

The review shall also cover any work that is subcontracted by the laboratory.
The customer shall be informed of any deviation from the contract.

If a contract needs to be amended after work has commenged, the same contract rej
be repeated and any amendments shall be communicated+to all affected personnel.

Subcontracting of calibrations
rized Laboratories are not permitted to subcentract calibrations.

The Authorized Laboratory can refer the-eustomer to one of the other Authorized Labo}

Purchasing services and supplies

vices and supplies it uses\that affect the quality of the tests and/or calibrationg
bxist for the purchase, regeption and storage of laboratory consumable materials rel
and calibrations. The Authorized Laboratory shall use harmonized procedures for §
asing of IR3 papers-as defined in Annex A.

The Authgpizéd Laboratory shall ensure that purchased supplies and consumal
iffect the-quality of tests and/or calibrations are not used until they have been
wise verified as complying with standard specifications or requirements defined in
e tests;and/or calibrations concerned. These services and supplies used shall comply
rements. Records of actions taken to check compliance shall be maintained.

anting of the
her, provided
sting and/or

view process

atories.

The Authorized Laboratory:shall have a policy and procedure(s) for the selection and purchasing

. Procedures
levant for the
election and

ble materials
inspected or
the methods
vith specified

4.6.3 Purchasing documents for items affecting the quality of Authorized Laboratory output shall
contain data describing the services and supplies ordered. These purchasing documents shall be
reviewed and approved for technical content prior to release.

The description may include type, class, grade, precise identification, specifications, drawings,
inspection instructions, other technical data, including approval of test results, the quality required
and the management system standard under which they were made.

4.6.4 The Authorized Laboratory shall evaluate suppliers of critical consumables, supplies and services
which affect the quality of testing and calibration, and shall maintain records of these evaluations and list
those approved.
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4.7 Service to the customer

4.7.1 The Authorized Laboratory shall be willing to cooperate with customers or their representatives
in clarifying the customer's request and in monitoring the laboratory’s performance in relation to the
work performed, provided that the laboratory ensures confidentiality to other customers.

NOTE Such cooperation could include:

a) providing the customer or the customer's representative reasonable access to relevant areas of the
laboratory for the witnessing of tests and/or calibrations performed for the customer;

b) preparation, packaging and dispatch of test and/or calibration items needed by the customer for verification

lue the maintenance of good communication, advice and guidance in technical mdtters,
and interpretations based on results. Communication with the customer,_especiglly in
ents, shall be maintained throughout the work. The laboratory shall inferm the cusfomer
or major deviations in the performance of the tests and/or calibrations;

and opinion
large assign
of any delay:

4.7.2 The
The feedbac
activities an

uthorized Laboratory shall seek feedback, both positive and negative, from its custgmers.
shall be used and analysed to improve the management system, testing and calibration
customer service.

NOTE Ex
calibration re

mples of the types of feedback include customer satisfaction surveys and reviews of test or
orts with customers.

4.8 Complaints

The Authorized Laboratory shall have a policy and procedures for the resolution of complaints regeived
from customiers or other parties. Records shall be maintained of all complaints and of the investigations
and correctiye actions taken by the Authorized Laboratory (see also 4.11).

4.9 Contrpl of nonconforming testing'and/or calibration work

4.9.1 The lpboratory shall have a policy and procedures that shall be implemented when any asgect of
its testing anld/or calibration work, orthe results of this work, do not conform to its own procedufes or
the agreed rdquirements of the customer. The policy and procedures shall ensure that:

a) the respjonsibilities and.duthorities for the management of nonconforming work are designated
and actipns (includinghalting of work and withholding of test reports and calibration certificates,
as necespary) are defined and taken when nonconforming work is identified;

b) an evaluption.ofithe significance of the nonconforming work is made;

c) correctipn-is taken immediately, together with any decision about the acceptability of the
nonconforming work;

d) where necessary, the customer is notified and work is recalled;
e) the responsibility for authorizing the resumption of work is defined.

NOTE Identification of nonconforming work or problems with the management system or with testing
and/or calibration activities can occur at various places within the management system and technical operations.
Examples are customer complaints, quality control, instrument calibration, checking of consumable materials,
staff observations or supervision, test report and calibration certificate checking, management reviews and
internal or external audits.

4.9.2 Where the evaluation indicates that the nonconforming work could recur or that there is doubt
about the compliance of the laboratory's operations with its own policies and procedures, the corrective
action procedures given in 4.11 shall be promptly followed.
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4.10 Improvement

The Authorized Laboratory shall continually improve the effectiveness of its management system
through the use of the quality policy, quality objectives, audit results, analysis of data, corrective and
preventive actions and management review. The Authorized Laboratory shall actively contribute to the

improvement of the quality of the optical calibration system.

4.11

Corrective action

4.11.1 General

The

authgrities for implementing corrective action when nonconforming work or departu

polici

NOTE
identi
mana

4.11.

The procedure for corrective action shall start with an investigation to determine the ro

the pi1

NOTE
Often
Poten
proce

4.11.

Wher
select

Corre

The |
inves

4.11.

The A
been

1uthorized Laboratory shall establish a policy and a procedure and shall designats

s and procedures in the management system or technical operations have been-ider
A problem with the management system or with the technical operations.ef the labo

fied through a variety of activities, such as control of nonconforming work\internal or e
rement reviews, feedback from customers and from staff observations.

D

Cause analysis

oblem.
Cause analysis is the key and sometimes the most difficult part in the corrective acti
the root cause is not obvious and thus a careful analysi§’of all potential causes of the proble

ial causes could include customer requirements,“the samples, sample specifications,
Hures, staff skills and training, consumables, or equipment and its calibration.

B Selection and implementation of edrrective actions

e corrective action is needed, the:laboratory shall identify potential corrective act
and implement the action(s) mostlikely to eliminate the problem and to prevent rec

ctive actions shall be to a,degree appropriate to the magnitude and the risk of the pr
boratory shall document and implement any required changes resulting from corr
figations.

i Monitoring.of corrective actions

uthorized\Kaboratory shall monitor the results to ensure that the corrective action
bffectives

appropriate
'es from the
tified.

fatory may be
ternal audits,

bt cause(s) of

on procedure.
m is required.
methods and

ions. It shall
Lirrence.

bblem.

ective action

s taken have

4.11.

b “Additional audits

Where the identification of nonconformities or departures casts doubts on the Authorized Laboratory's
compliance with its own policies and procedures, or on its compliance with this document, the
laboratory shall ensure that the appropriate areas of activity are audited in accordance with 4.14 as
soon as possible.

NOTE Such additional audits often follow the implementation of the corrective actions to confirm their
effectiveness. An additional audit is necessary only when a serious issue or risk to the business is identified.

4.12 Preventive action

4.12.1 Needed improvements and potential sources of nonconformities, either technical or concerning
the management system, shall be identified. When improvement opportunities are identified or if
preventive action is required, action plans shall be developed, implemented and monitored to reduce
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the likelihood of the occurrence of such nonconformities and to take advantage of the opportunities for
improvement.

4.12.2 Procedures for preventive actions shall include the initiation of such actions and the application

of controls to ensure that they are effective.

NOTE 1

reaction to the identification of problems or complaints.

NOTE 2

data, including trend and risk analyses and proficiency-testing results.

Preventive action is a proactive process to identify opportunities for improvement rather than a

Apart from the review of the operational procedures, the preventive action might involve analysis of

4.13 Contrpl of records

4.13.1 Gengeral

4.13.1.1 Th¢ Authorized Laboratory shall establish and maintain procedures “for identifidation,
collection, indexing, access, filing, storage, maintenance and disposal of quality.and technical refords.

Quality rec

4.13.1.2 All

retrievable i facilities that provide a suitable environment to prevent damage or deterioration 2

records shall be legible and shall be stored and retained in such a way that they are r

oﬂgs shall include reports from internal audits and management reviews as well as recojrds of
corrective and preventive actions.

padily
nd to

prevent loss.|Retention times of records shall be established. Records may be in any media, such a$ hard
copy or electfonic media.

4.13.1.3 Alljrecords shall be held securely and in confidence.

4.13.1.4 Th¢ Authorized Laboratory shall have procedures to protect and back-up records gtored
electronically and to prevent unauthorized access-to or amendment of these records.

4.13.2 Tech

4.13.2.1 Thq
sufficient inf
report or cal
contain suffi
and to enabl
The records
test and/or d

NOTE1 Ity

nical records

b Authorized Laboratory-shall retain records of original observations, derived dat
brmation to establigsh'an audit trail, calibration records, staff records and a copy of ead
bration certificatelissued, for a defined period. The records for each test or calibratior
Fient informationto facilitate, if possible, identification of factors affecting the uncer
 the test or talibration to be repeated under conditions as close as possible to the or
shall include the identity of personnel responsible for the sampling, performance o
plibratienand checking of results.

nay.be impossible or impractical to retain records of all original observations.

nh and
h test
1 shall
tainty
ginal.
F each

NOTE 2

Technical records are accumulations of data (see 5.4.7) and information which result from carrying

out tests and/or calibrations and which indicate whether specified quality or process parameters are achieved.
They may include forms, contracts, work sheets, work books, check sheets, work notes, control graphs, external
and internal test reports and calibration certificates, customers' notes, papers and feedback.

4.13.2.2 Observations, data and calculations shall be recorded at the time they are made and shall be
identifiable to the specific task.

4.13.2.3 When mistakes occur in records, each mistake shall be crossed out, not erased, made illegible
or deleted, and the correct value entered alongside. All such alterations to records shall be signed or
initialled by the person making the correction. In the case of records stored electronically, equivalent
measures shall be taken to avoid loss or change of original data.

10 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=a1dd2ff689e351bc4bc9c48a8c856f1b

ISO 4094:2017(E)

4.14 Internal audits

4.14.1 The Authorized Laboratory shall periodically, and in accordance with a predetermined schedule
and procedure, conduct internal audits of its activities to verify that its operations continue to comply
with the requirements of the management system and this document. The internal audit programme
shall address all elements of the management system, including the testing and/or calibration activities.
It is the responsibility of the quality manager to plan and organize audits as required by the schedule and
requested by management. Such audits shall be carried out by trained and qualified personnel who are,
wherever resources permit, independent of the activity to be audited.

The cycle for internal auditing shall normally be completed in one year.

4.14.2 When audit findings cast doubt on the effectiveness of the operations or on the. correctness or
validify of the Authorized Laboratory's test or calibration results, the Authorized Laboratgry shall take
timely corrective action, and shall notify customers in writing if investigations showthat the laboratory
resuls may have been affected.

4.14.83 The area of activity audited, the audit findings and corrective actiens that arise from them shall
be re¢orded.

4.14.4 Follow-up audit activities shall verify and record the jmplementation and effectiyeness of the
correftive action taken.

4.15|Management reviews

4.15.1 In accordance with a predetermined scheduile and procedure, the Authorized Labpratory’s top
management shall periodically conduct a review"of the Authorized Laboratory's management system
and tg¢sting and/or calibration activities to efisure their continuing suitability and effectiveness, and to
introduce necessary changes or improvements. The review shall take account of:

— the suitability of policies and procedures;

|
-

bports from managerial apd'supervisory personnel;

— the outcome of recent internal audits;

|
(@)

brrective and preventive actions;
— apsessments by external bodies;

— the results of inter-laboratory comparisons or proficiency tests;

|
O

hanges in the volume and type of the work;

ch <o

— complaints;

— recommendations for improvement;

— other relevant factors, such as quality control activities, resources and staff training.
NOTE1 Atypical period for conducting a management review is once every 12 months.

Results shall feed into the Authorized Laboratory planning system and shall include the goals, objectives
and action plans for the coming year.

NOTE 2 A management review includes consideration of related subjects at regular management meetings.
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4.15.2 Findings from management reviews and the actions that arise from them shall be recorded. The
management shall ensure that those actions are carried out within an appropriate and agreed timescale.

5 Technical requirements

5.1 General

5.1.1 For a laboratory to function as an Authorized Laboratory, it shall comply with both the general
and specific (Annex A) requirements of this document.

5.1.2 Many
by an Author

— human fj
accomm
test and
equipme
measure
proficier
sampling

the hand

5.1.3 The

considerably|
account of th
qualification

5.2 Perso

5.2.1 The 4

equipment, perform tests and/or calibrations, evaluate results, and sign test reports and calib

certificates. \
Personnel pég
experience a

The personn

factors determine the correctness and reliability of the tests and/or calibrations pérfa
ized Laboratory. These include:

hctors (personnel) (5.2);

pdation and environmental conditions (5.3);

calibration methods and method validation (5.4);
nt (5.5);

ment traceability (5.6);

cy testing and inter-laboratory comparisons (5.7);

b (5.8);

ling of test and calibration items (5.9).

extent to which these factors contribute to the total uncertainty of measurement ¢

ese factors in developing test arld calibration methods and procedures, in the trainin
of personnel, and in the selection and calibration of the equipment it uses.

nnel

\uthorized Laboratory management shall ensure the competence of all who operate sj

(Vhen using §taff who are undergoing training, appropriate supervision shall be pro
rforming-spécific tasks shall be qualified on the basis of appropriate education, trg
hd/or demonstrated skills and knowledge, as required.

blLi'esponsible for the opinions and interpretation included in test reports shall, in ad

to the appropriate qualifications, training, experience and satisfactory knowledge of the testing ca

rmed

liffers

between (types of) tests and betwieen (types of) calibrations. The laboratory shalll take

g and

ecific
ration
vided.
ining,

dition

out, also have:

rried

relevant knowledge of the technology used for the manufacturing of the items, materials, products,

etc. tested, or the way they are used or intended to be used, and of the defects or degradations which
may occur during or in service;

material

knowledge of the general requirements expressed in the standards; and

s, products, etc., concerned.

an understanding of the significance of deviations found with regard to the normal use of the items,

5.2.2 The management of the Authorized Laboratory shall formulate the goals with respect to the
education, training, knowledge and skills of the laboratory personnel. The Authorized Laboratory
shall have a policy and procedures for identifying training needs and providing training of personnel.

12
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The training programme shall be relevant to the present and anticipated tasks of the laboratory. The
effectiveness of the training actions taken shall be evaluated.

5.2.3 The Authorized Laboratory shall use personnel who are employed by, or under contract to, the
laboratory. Where contracted and additional technical and key support personnel are used, the laboratory
shall ensure that such personnel are supervised and competent and that they work in accordance with
the laboratory's management system.

5.2.4 The Authorized Laboratory shall maintain current job descriptions for managerial, technical and

key support personnel involved in tests and/or calibrations.

Job dg¢scriptions can be defined in many ways. As a minimum, the following shall be defined:

5.2.5
and/(

and

relevd
exper

the responsibilities with respect to performing tests and/or calibrations;

the responsibilities with respect to the planning of tests and/or calibrations and ¢
results;

the responsibilities for reporting opinions and interpretations;

the responsibilities with respect to method modification and development and valid
ethods;

[¢)

kpertise and experience required;
:[Jalifications and training programmes;

anagerial duties.

The management shall authorize specific'personnel to perform particular types of g
r calibration, to issue test reports and ¢alibration certificates, to give opinions and in
operate particular types of equipmrent. The Authorized Laboratory shall maintain 1
nt authorization(s), competence, educational and professional qualifications, traini
ience of all technical personnel, including contracted personnel. This information sh

t

availgble and shall include the date'on which authorization and/or competence is confirme

5.3

5.3.1
energ
of the

The

resu
acco

Accommodation and environmental conditions

Authorized Laboratory facilities for testing and/or calibration, including but n
y sources, lighting and environmental conditions, shall be such as to facilitate correct
tests and/er-calibrations.

I§s_or.adversely affect the required quality of any measurement. The technical requ

bvaluation of

ation of new

ampling, test
terpretations
pcords of the
hg, skills and
all be readily
.

bt limited to
performance

validate the
irements for

'Iuthorized Laboratory shall ensure that the environmental conditions do not i

modation and environmental conditions that can affect the results of tests and calik

rations shall

be documented.

5.3.2 The Authorized Laboratory shall monitor, control and record environmental conditions as
required by the relevant specifications, methods and procedures or where they influence the quality of
the results. Due attention shall be paid to, for example, dust, electromagnetic disturbances, radiation,
humidity, electrical supply and temperature, as appropriate to the technical activities concerned. Tests
and calibrations shall be stopped when the environmental conditions jeopardize the results of the tests
and/or calibrations.

5.3.3 There shall be effective separation between neighbouring areas in which there are incompatible
activities.
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5.3.4 Access to and use of areas affecting the quality of the tests and/or calibrations shall be controlled.
The Authorized Laboratory shall determine the extent of control based on its particular circumstances.

5.3.5 Measures shall be taken to ensure good housekeeping in the laboratory. Special procedures shall
be prepared where necessary.

5.4 Test and calibration methods and method validation

5.4.1 General

The Authorize A . & ath res to
be followed In the measurement and checking of assigned values for ISO reference standards of gither
levels 2 or 3,[as applicable.

The Authorized Laboratory shall use appropriate methods and procedures for all’tests ajnd/or
calibrations [within its scope. These include sampling, handling, transport, storagé. and preparation
of items to lbe tested and/or calibrated, and, where appropriate, an estimation-of'the measur¢ment
uncertainty s well as statistical techniques for analysis of test and/or calibration-data.

and on the haindling and preparation of items for testing and/or calibratien, or both, where the absence
of such instryictions could jeopardize the results of tests and /or calibratiens. All instructions, standlards,
manuals and|reference data relevant to the work of the laboratory-shall be kept up to date and sHall be
made readilyf available to personnel (see 4.3).

The AuthoriZed Laboratory shall have instructions on the use and operatiomof all relevant equi%]ment,

NOTE International, regional or national standards or other reéognized specifications that contain sufficient
and concise ipformation on how to perform the tests and/or ealibrations do not need to be supplemenhfed or
rewritten as internal procedures if these standards are writtén in a way that they can be used as published by
the operating|staff in a laboratory. It may be necessary to previde additional documentation for optional steps in
the method o1l additional details.

5.4.2 Sele¢tion of methods

The Authorized Laboratory shall use test'and/or calibration methods, including methods for sampling,
which meet he needs of issuing interiational reference standards of level 3 and which are appropriate
for the test$ and/or calibrations it_undertakes. The laboratory shall select appropriate methods
that have belen published in interpational, regional or national standards, or by reputable technical
organizationis, or in relevant.sciéntific texts or journals, or as specified by the manufacturer pf the
equipment. Nlethods published'in international, regional or national standards shall preferably bejused.
The laboratofry shall ensurethat it uses the latest valid edition of a standard unless it is not appropriate
or possible to do so. When necessary, the standard shall be supplemented with additional details to
ensure consigtent application.

Laboratory-developed methods or methods adopted by the laboratory may also be used if thgy are
appropriate for-the intended use and if they are validated. The customer shall be informed as to the
method chosen. The laboratory shall confirm that it can properly operate standard methods before
introducing the tests or calibrations. If the standard method changes, the confirmation shall be
repeated.

5.4.3 Laboratory-developed methods

The introduction of test and calibration methods developed by the Authorized Laboratory for its own
use shall be a planned activity and shall be assigned to qualified personnel equipped with adequate
resources.

Plans shall be updated as development proceeds and effective communication among all personnel
involved shall be ensured.
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5.4.4 Non-standard methods

When it is necessary to use methods not covered by standard methods, these shall be subject to
agreement with the customer and shall include a clear specification of the customer's requirements
and the purpose of the test and/or calibration. The method developed shall have been validated
appropriately before use.

For new test and/or calibration methods, procedures shall be developed prior to the tests and/or
calibrations being performed and shall contain at least the following information:

a) appropriate identification;

b) sfope;

c) description of the type of item to be tested or calibrated;
d) pprameters or quantities and ranges to be determined;
e)
f)

g) ephvironmental conditions required and any stabilization period needed;

QO

pparatus and equipment, including technical performance requirements;

—

eference standards and reference materials required;

h)

o

escription of the procedure;
i) affixing of identification marks, handling, transporting,storing and preparation of items;
j)
k) checks that the equipment is working properly and, where required, calibration and ddjustment of
]:e equipment before each use;

hecks to be made before the work is started;

(@]

[a—
L
[

e method of recording the observations and results;

g
QO

hy safety measures to be observed;

Fiteria and/or requirementsfor approval/rejection;

2
(@]

0) drta to be recorded and method of analysis and presentation;

p) the uncertainty or.the’procedure for estimating uncertainty.

5.4.5| Validation’of methods

5.4.5]1 Validation is the confirmation by examination and the provision of objective evidence that the
partidulaf requirements for a specific intended use are fulfilled. Routine inter-laboratory comparisons for
Authqrized Laboratories, along with calibration with IR2 standards issued by a Standardizirlg Laboratory
and the use of working standards (see ISO 2469), each help to validate laboratory methods.

5.4.5.2 The Authorized Laboratory shall validate non-standard methods, laboratory-designed/
developed methods, standard methods used outside their intended scope, and amplifications and
modifications of standard methods to confirm that the methods are fit for the intended use. The validation
shall be as extensive as is necessary to meet the needs of the given application or field of application. The
laboratory shall record the results obtained, the procedure used for the validation and a statement as to
whether the method is fit for the intended use.

Validation may include procedures for sampling, handling and transportation.
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Additional techniques used for the determination of the performance of a method shall be one of, or a

combination

inter-lab

of, the following:

oratory (round-robin) comparisons;

calibration using reference standards or reference materials;
comparison of results achieved with other methods;

systematic assessment of the factors influencing the result;

assessment of the uncertainty of the results based on scientific understanding of the theoretical

principl

When some
shall be docu

5.4.5.3 The
the results, d

robustness against external influences and/or cross-sensitivity against interference from the maf

the sample/4

Validation sk
methods, a @
validity.

As method dlevelopment proceeds, regular review shall be carried out to verify that the neg

the custome
development

5.4.6 Estimation of uncertainty of measurement

5.4.6.1 An
procedure to

5.4.6.2 Wh
importance i

NOTE1 So
standards an
and condition

NOTE2 Th
account when

i

£l £laad o 43 ] 3
o Ul LIIC ITICLIIUU Aallu l.)l dallitdl CAIJCI ICITICC.,

rhanges are made in the validated non-standard methods, the influence of suchch
mented and, if appropriate, a new validation shall be carried out.

anges

e range and accuracy of the values obtainable from validated methods (e.g. the uncertainty of

btection limit, selectivity of the method, linearity, limit of repeatability and/or reproduc

pst object), as assessed for the intended use, shall be relevant to the customers' needs.

all include specification of the requirements, determination. of the characteristics
heck that the requirements can be fulfilled by using thé/nrethod, and a statement ¢

r are still being fulfilled. Any change in requirements requiring modifications {
plan shall be approved and authorized.

Authorized Laboratory, in performing the calibration of IR3s, shall have and shall aj

estimate the uncertainty of meastrement for all calibrations and types of calibrationy.

en estimating the uncertainty of measurement, all uncertainty components which

h the given situation shall'be taken into account using appropriate methods of analysi$

rces contributing-te~the uncertainty include, but are not necessarily limited to, the ref
reference matenials used, methods and equipment used, environmental conditions, prop
of the item béingtested or calibrated, and the operator.

e predicted/long-term behaviour of the tested and/or calibrated item is not normally taks
estimating the measurement uncertainty.

NOTE3 Fo

bility,
rix of

bf the
n the

ds of
o the

bply a

hre of

D.

brence
erties

n into

futther information, see ISO 5725-1 and the Guide to the Expression of Uncertainty in Measur

ement

(see Bibliography]J.

5.4.7 Control of data

5.4.7.1 Calculations and data transfers shall be subject to appropriate checks in a systematic manner.

5.4.7.2 When computers or automated equipment are used for the acquisition, processing, recording,
reporting, storage or retrieval of test or calibration data, the laboratory shall ensure that:

a)

validated as being adequate for use;

16

computer software developed by the user is documented in sufficient detail and is suitably
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procedures are established and implemented for protecting the data; such procedures shall include,
but not be limited to, integrity and confidentiality of data entry or collection, data storage, data

transmission and data processing;

computers and automated equipment are maintained to ensure proper functioning and are
provided with the environmental and operating conditions necessary to maintain the integrity of

test and calibration data.

Commercial off-the-shelf software (e.g. word-processing, database and statistical programmes) in
general use within their designed application range may be considered to be sufficiently validated.
However, laboratory software configuration/modifications shall be validated as in 5.4.7.2 a).

5.5

5.5.1| The Authorized Laboratory shall have instructions on the use and opesation o
equipment, including that described in ISO 2469.

5.5.2] The Authorized Laboratory shall be furnished with all items of sampling, measurer

Equipment

F all relevant

nent and test

equipjment required for the correct performance of the tests and/orccalibrations (includ;lilg sampling,

prepdration of test and/or calibration items, processing and analysis(of test and/or calibr
those|cases where the laboratory needs to use equipment outsideits permanent control, it
that the requirements of this document are met.

5.5.3| Equipment and its software used for testing and “ealibration shall be capable of :
accurpcy required and shall comply with specifications relevant to the tests and/or calibratioms concerned.
Calibfation programmes shall be established for key_quantities or values of the instrumentg
rties have a significant effect on the results¢Before being placed into service, equipment shall be
calibrpted or checked to establish that it meets the laboratory's specification requirements

with fhe relevant standard specifications. It shall be checked and/or calibrated before use (g

prope

5.5.4| Equipment shall be operated” by authorized personnel. Up-to-date instructions
and maintenance of equipment (including any relevant manuals provided by the manufd
equipment) shall be readily available for use by the appropriate laboratory personnel.

5.5.5

5.5.6| Records shall'be maintained of each item of equipment and its software significan
and/qr calibrations performed. The records shall include at least the following:

a)
b)
‘)
d)
e)
f)

g)
h)

(=

t

ion data). In
shall ensure

ichieving the
where these

hnd complies
ee 5.6).

on the use
cturer of the

Each item of equipment and its software used for testing and calibration and signjfificant to the
resuly shall, when practic¢able, be uniquely identified.

t to the tests

ification;

Ie identity of the item of equipment and its software;

é-manufacturer's name, type identification, and serial number or other unique ident

checks that equipment complies with the specification (see 5.5.3);

the current location, where appropriate;

the manufacturer's instructions, if available, or reference to their location;

dates, results and copies of reports and certificates of all calibrations, adjustments, acceptance

criteria and the due date of next calibration;
the maintenance plan, where appropriate, and maintenance carried out to date;

any damage, malfunction, modification or repair to the equipment.
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5.5.7 The Authorized Laboratory shall have procedures for safe handling, transport, storage, use and
planned maintenance of measuring equipment to ensure proper functioning and in order to prevent
contamination or deterioration.

5.5.8 Equipment that gives suspect results, or has been shown to be defective or outside specified
limits, shall be taken out of service. It shall be isolated to prevent its use or clearly labelled or marked
as being out of service until it has been repaired and shown by calibration or test to perform correctly.
The laboratory shall examine the effect of the defect or departure from specified limits on previous tests
and/or calibrations and shall institute the “Control of nonconforming testing and/or calibration work”

procedure (see 4.9).

5.5.9 Whe
requiring cal
including the

5.5.10 Whe
Laboratory, {
checked and

5.5.11 Whe
equipment, t

5.5.12 Whe
procedures t

5.5.13 Test

never practicable, all equipment under the control of the Authorized Laborator
bration shall be labelled, coded or otherwise identified to indicate the status of caliby

he laboratory shall ensure that the function and calibration status(of the equipme
shown to be satisfactory before the equipment is returned to servige:

1 intermediate checks are needed to maintain confidence ifivthe calibration status
hese checks shall be carried out according to a defined procedure.

'e calibrations give rise to a set of correction factorsithie Authorized Laboratory shal
b ensure that copies (e.g. in computer software) aré«orrectly updated.

and calibration equipment, including both hhardware and software, shall be safegu

from adjustnjents which would invalidate the test and /er calibration results.

5.6 Measyrement traceability

5.6.1 Geng

For Authoris
operated so
the IR1.

An Authoriz
instruments

5.6.2 Sped

bral

ed Laboratories, the programme for calibration of equipment shall be designe

date when last calibrated and the date or expiration criteria when recalibration/is dug.

y and
ation,

h

, for whatever reason, equipment goes outside the direct control {of’the Authorized

Nt are

bf the

have

arded

1 and

hs to ensure that calibrations and measurements made by the laboratory are tracealple to

ed Laboratory<establishes traceability of its own measurement standards and meas
to the IR1 standards by means of an unbroken chain of measurements.

ific requirements - calibration

uring

ments

All equipmel

(t“used for tests and/or calibrations, including equipment for subsidiary measurel

(e.g. for envi

OTIMENtat CONAitions) Taving a significant effectomn the accuracy or vatidity of the re

ult of

the test, calibration or sampling, shall be calibrated before being put into service. The laboratory shall
have an established programme and procedure for the calibration of its equipment.

Such a programme shall include a system for selecting, using, calibrating, checking, controlling and
maintaining measurement standards, reference materials used as measurement standards, and
measuring and test equipment used to perform tests and calibrations.

5.6.3 Reference standards and reference materials

5.6.3.1 Reference standards

The Authorized Laboratory shall have a programme and procedure for the calibration of its IR2
reference standards. Reference standards shall be calibrated by a Standardizing Laboratory that
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can provide traceability to an IR1. Such reference standards of measurement held by the Authorized
Laboratory shall be used for calibration only and for no other purpose, unless it can be shown that their
performance as reference standards would not be invalidated.

5.6.3.2 Intermediate checks

Checks needed to maintain confidence in the calibration status of reference, primary, transfer or
working standards shall be carried out according to defined procedures and schedules (see ISO 2469).

5.6.3.3 Transport and storage

The Authorized Laboratory shall have procedures for safe handling, transport, storage and use of
referg¢nce standards in order to prevent contamination or deterioration and in orderto jprotect their
integrity.

NOTE Additional procedures may be necessary when reference standards are used outside the permanent
labordtory for tests, calibrations or sampling.

5.7 |Proficiency testing and inter-laboratory comparisons

Inter{laboratory comparisons provide routine feedback on the performance of, and the|comparative
differfences between, each Authorized Laboratory.

On a poutine basis as described in the specific requirements (Annex A), each Authorizedl Laboratory
shall [provide reference or calibration standards to each\of the other Authorized Laboratories. The
Authqrized Laboratories shall evaluate, on an ongoingbasis, the agreement with each other.

NOTE This “comparative benchmarking” allows;the Authorized Laboratories to identify[and evaluate
any trlends.

5.8 |Sampling

The Authorized Laboratory shall record'relevant data and operations relating to sampling,|if applicable,
that fprms part of the testing or calibration that is undertaken.

5.9 (Handling of test and.calibration items

5.9.1| The Authorized, Laboratory shall have procedures for the transportation, receipt, handling,
proteftion, storage,aéténtion and/or disposal of test and/or calibration items, including 3ll provisions
necesgary to protect the integrity of the test or calibration item, and to protect the interests of the
laboratory andthie customer.

5.9.2| The Authorized Laboratory shall have a system for identifying test and/or calibjration items.
The identification shall be retained throughout the life of the item in the laboratory. The system shall be
designed and operated so as to ensure that items cannot be confused physically or when referred to in
records or other documents. The system shall, if appropriate, accommodate a subdivision of groups of
items and the transfer of items within and from the laboratory.

5.9.3 Upon receipt of the test or calibration item, abnormalities or departures from normal or specified
conditions, as described in the test or calibration method, shall be recorded. When there is doubt as to
the suitability of an item for test or calibration, or when an item does not conform to the description
provided, or the test or calibration required is not specified in sufficient detail, the Authorized Laboratory
shall consult the customer for further instructions before proceeding and shall record the discussion.

5.9.4 The Authorized Laboratory shall have procedures and appropriate facilities for avoiding
deterioration, loss or damage to the test or calibration item during storage, handling and preparation.
Handling instructions provided with the item shall be followed. When items have to be stored or
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conditioned under specified environmental conditions, these conditions shall be maintained, monitored
and recorded. Where a test or calibration item or a portion of an item is to be held securely, the laboratory
shall have arrangements for storage and security that protect the condition and integrity of the secured
items or portions concerned.

NOTE1  Where test items are to be returned into service after testing, special care is required to ensure that
they are not damaged or injured during the handling, testing or storing/waiting processes.

A sampling procedure and information on storage and transport of samples, including information on
sampling factors influencing the test or calibration result, shall be provided to those responsible for
taking and transporting the samples.

NOTE 2  Kepping a test or calibration item secure can be done for reasons of record, safety or value} or to
enable complgmentary tests and/or calibrations to be performed later.

5.10 Assurjng the quality of test and calibration results

5.10.1 The Authorized Laboratory shall have quality control procedures for monitoring the validity of
tests and callibrations undertaken. The resulting data shall be recorded in such-a“way that trends are
detectable and, where practicable, statistical techniques shall be applied to the reviewing of the r¢sults.
This monitorfing shall be planned and reviewed and may include, but not be limited to, the followinig:

a) regular |use of certified reference materials and/or internal quality control using secopdary
referencp materials;

b) participation in inter-laboratory comparison or proficiencystesting programmes including rpund-
robins, gvaluations of materials, development of new prdocedures, etc.;

c) replicatipn of tests or calibrations using the same ox'different methods;
d) retesting or recalibration of retained items;
e) correlation of results for different characteristics of an item.

The selected|methods shall be appropriate for the type and volume of the work undertaken.

5.10.2 Qualjty control data shall be _analysed and, where they are found to be outside pre-d¢fined
criteria, planped action shall be taken to correct the problem and to prevent incorrect results from|being
reported.

5.11 Reporting the results

5.11.1 General

The results pfieach test, calibration, or series of tests or calibrations carried out by the Authqrized
Laboratory shall be Teported accurately, clearly, Unambiguously and objectively, and inm accordance
with any specific instructions in the test or calibration methods.

The results shall be reported, usually in a test report or a calibration certificate (see NOTE), and shall
include all the information requested by the customer and necessary for the interpretation of the test
or calibration results and all information required by the method used. This information is normally
that required by 5.11.2, and 5.11.3 or 5.11.4.

In the case of tests or calibrations performed for internal customers, or in the case of a written
agreement with the customer, the results may be reported in a simplified way. Any information listed
in 5.11.2 to 5.11.4 which is not reported to the customer shall be readily available in the laboratory
which carried out the tests and/or calibrations.

NOTE Testreports and calibration certificates are sometimes called test certificates and calibration reports,
respectively.

20 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=a1dd2ff689e351bc4bc9c48a8c856f1b

ISO 4094:2017(E)

The test reports or calibration certificates may be issued as hard copy or by electronic data transfer,
provided that the requirements of this document are met.

5.11.2 Testreports and calibration certificates

Each test report or calibration certificate shall include at least the following information, unless the
authorized laboratory has valid reasons for not doing so:

a)
b)

d)

f)
g)

h)

j)

a title (e.g. “Test Report” or “Calibration Certificate”);

the name and address of the Authorized Laboratory, and the location where the tests and/or

unique identification of the test report or calibration certificate (such as the serial
oh each page an identification in order to ensure that the page is recognized @s:a p
r
C

bport or calibration certificate, and a clear identification of the end of the testreport ¢r calibration
brtificate;

the name and address of the customer;
identification of the method used;

description of, the condition of, and unambiguous identification of the item(s) tested ¢r calibrated;

o8]

(=

he date of receipt of the test or calibration item(s) where this is critical to the|validity and
bplication of the results, and the date(s) of performanee of the test or calibration;

o8]

(=

]:e test or calibration results with, where approptiate, the units of measurement;

(=

e name(s), function(s) and signature(s) or.€quivalent identification of person(s) authorizing the
te¢st report or calibration certificate;

Where relevant, a statement to the effé¢tthat the results relate only to the items tested ¢r calibrated.

Hard |copies of test reports and calibration certificates shall also include the page numler and total

numbler of pages.

It is recommended that Autherized Laboratories include a statement specifying that the fest report or
calibrjation certificate shallmot’be reproduced except in full without written approval of the laboratory.

5.11.8 Testreports

In addition to theréquirements listed in 5.11.2, test reports shall, where necessary for the ifterpretation

of the test results, include the following:

a)

b)

c)

d)

deviations from, additions to, or exclusions from the test method, and information or specific test
cpnditions, such as environmental conditions;

where relevant, a statement of compliance/non-compliance with requirements and/or
specifications;

where applicable, a statement on the estimated uncertainty of measurement; information on
uncertainty is needed in test reports when it is relevant to the validity or application of the test
results, when a customer's instruction so requires, or when the uncertainty affects compliance to a
specification limit;

where appropriate and needed, opinions and interpretations (see 5.11.5);

additional information which may be required by specific methods, customers or groups of
customers.
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5.11.4 Calibration certificates

5.11.4.1 In addition to the requirements listed in 5.11.2, calibration certificates shall include the
following, where necessary for the interpretation of calibration results:

easurement results;

specification or clauses thereof;

thatthe measurements are traceable

a)

on the m
b)
c) evidenc
5.11.4.2 Thq

statement of
are met or n

When a stat

associated uncertainties, the laboratory shall record those results and maintain them for po

future refere

When statenjents of compliance are made, the uncertainty of measurement shall be taken into ac

5.11.4.3 Wh

before and after adjustment or repair, if available, shall be reported.

5.11.4.4 A g
calibration in

5.11.5 Opin

When opinigns and interpretations are included, the laboratory shall document the basis upon

the opinions
assuchinat

Opinions ang

an opini

— fulfilment of contractualrequirements;

recomm

— guidancg

 calibration certificate shall relate only to quantities and the results of functionalytes
compliance with a specification is made, this shall identify which clauses of the specifi
t met.

ement of compliance with a specification is made omitting the measurement result

nce.

en an instrument for calibration has been adjustedor repaired, the calibration r

alibration certificate (or calibration label) shall not contain any recommendation ¢
terval except where this has been agreed with the customer.

ions and interpretations

and interpretations have been‘made. Opinions and interpretations shall be clearly m
est report.

interpretations includedin a test report may comprise, but not be limited to, the follo

bn on the statement®of compliance/non-compliance of the results with requirements;

bndationsen how to use the results;

 to berused for improvements.

the conditions (e.g. environmental) under which the calibrations were made that have an influence

the uncertainty of measurement and/or a statement of compliance with an identified metrological

s, If a
ration

s and
ssible

rount.

esults

n the

Wwhich
arked

wing:

Hirect

In many ca

st migh‘r he appropriate to communicate the opinions and interpretations hy

dialogue with the customer. Such dialogue shall be written down.

5.11.6 Electronic transmission of results

In the case of transmission of test or calibration results by telephone, email, telex, facsimile or other
electronic or electromagnetic means, the requirements of this document shall be met (also see 5.4.7
control of data).

5.11.7 Format of reports and certificates

The format shall be designed to accommodate each type of test or calibration carried out and to
minimize the possibility of misunderstanding or misuse.
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Attention shall be given to the layout of the test report or calibration certificate, especially with regard
to the presentation of the test or calibration data and ease of assimilation by the reader.

The headings shall be standardized as far as possible.

5.11.8 Amendments to test reports and calibration certificates

Material amendments to a test report or calibration certificate after issue shall be made only in the
form of a further document or data transfer which includes the statement:

“Supplement to Test Report [or Calibration Certificate], serial number... [or as otherwise identified]”,

or anfequivalent form of wording.
Such amendments shall meet all the requirements of this document.

Wher it is necessary to issue a complete new test report or calibration certificate;this shall be uniquely
identified and shall contain a reference to the original that it replaces.
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Annex A
(normative)

Specific requirements for laboratories authorized to issue optical
property reference transfer standards of level 3

A.1 Introfduction

This documgnt is in two parts: part one concerns compliance with the general technical'compgtence
and management system requirements of this document and part two (Annex A) concers the sgecific
technical refuirements for the laboratory to be authorized for issuing optical reference transfer
standards of]level 3.

Participating laboratories that are recognized as Authorized Laboratories (ALs)recognize the degree
of equivalenge of the optical reference transfer standards of level 2 (IR2). that are developefl and
maintained |n accordance with the requirements of this document, as,evidenced by the resylts of
proficiency testing for the ISO/TC 6 standards and quantities that are listed in Annex B.

Participating laboratories that are issued certificates of compliance (Annex C) as ALs recognize the
validity of efch other’s calibration and testing certificates for th€ issue of optical reference trgnsfer
standards of]level 3 (IR3), from the results of bilateral comparisons of each other’s IR3s for the ISP TC6
standards arld quantities that are listed in Annex B.

A.2 Technical basis of specific requirements for the competence of Authorized
Laboratorjes

a) The techhnical basis of providing confidence in the calibration system established by this docyment
for labofatories authorized to issue‘IR3 calibration and testing certificates is the set of results
obtained in the course of time thrnough proficiency testing, round-robin comparisons and bilpteral
comparipons carried out by the ALis'and reported at meetings of ISO/TC 6/WG 3 Optical Propgrties.

b) The monthly bilateral comparisons carried out by the ALs according to this standard are referred
to as OPAL group bilateralcomparisons. The OPAL group is the name given to the collective group
of technical representatives from the ALs for optical property measurements.

c) One of the key techmical requirements for qualifying new applicant ALs is the set of results obtlained
when they participate in the OPAL group bilateral comparisons for a minimum period of 6 m¢nths,
to ensurf that'acceptable inter-laboratory agreement is achieved and maintained for a minfmum
period of 6months. Further technical requirements for new ALs are detailed in A.6.2.

A.3 Responsibilities of the Authorized Laboratories

A.3.1 The hierarchy of the calibration system showing the relationship between the use of a standard
and the type of laboratory that is responsible for maintaining and issuing these different levels of
standard is summarized in Table 1 (3.8).

The ALs (3.2) have the responsibility of selecting suitable materials for use as optical reference
transfer standards of level 3 (IR3) (3.6), having their optical reference standards of level 2 (IR2) (3.5)
calibrated by a Standardizing Laboratory (3.1), choosing methods and frequency of proficiency testing,
and affirming and documenting the validity of the results are within the reported inter-AL precision
statement. The specific responsibilities of the ALs are detailed in A.3.2 to A.3.5:
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A.3.2 The ALs shall be prepared to support their representative to the OPAL group to fulfil the

respo

A.3.2.

NOTE
1SO/T

nsibilities, which include:

1 Attendance and active participation at OPAL group meetings and teleconferences.

Currently face-to-face meetings are held approximately every 18 months, in conjunction with the

C 6 meetings.

A.3.2.2 Active participation in the work of the OPAL group within the scope of this standard.

A.3.3
so th
proce

A.3.4

A.3.5
calibr
techn
grouy

A4

ALs s
to be
comp

by the
A.5

ALs s
syste

NOTE
evalud

A.6

A.6.

Als shall coordinate the selection, evaluation and purchase of the papers that cons

ritute the IR3

it all IR3s issued come from the same production lot. ALs shall develop and carry
dures for the validation of non-fluorescent and fluorescent paper to be used as IR35.

ALs shall send IR2s to the Standardizing Laboratory for calibration at leastevery tw

ALs shall implement harmonized procedures, for example, the geometric corre
ation transfer from the Standardizing Laboratory’s instrument fé the ALs’ instr
jcal changes in the harmonized procedures are based on consensus obtained duri
meetings. These decisions are recorded and reported in the 4yritten minutes of the m

Participation in bilateral comparisons

hall engage in monthly bilateral comparisons and-arrange for the results of these
compiled, analysed and reported to all of the AL members on an annual basis. T}
hrison results over a period of several yearsiserve as the basis for the precision stat
e ALs, which is also made available on the $S0/TC 6 public site.

Participation in continuous-improvement

hall actively contribute to the continuous improvement of the quality of the optica
m for IR3s.

Contributions can-nclude leading and participating in round-robins organized by the
te new materials as eandidate IR3s, or proposals for new or modified calibration procedureg

Registration’of a laboratory as an Authorized Laboratory

Existing Authorized Laboratory

The period of validity for an AL is two years, with this statement of compliance being issu

evervlexén-numbered year.

out common

0 years.

ction for the
uments. Any
g the OPAL
eting.

comparisons
lese inter-AL
bment issued

1] calibration

DPAL group to
for IR3s, etc.

ed in April of

For a laboratory to retain its status as an AL, it shall provide for peer review a biennial report whose
content is specified in Annex D by March 1st of every even-numbered year. It shall also provide
documentation, such as a letter, stating the following:

— thatthe AL can, and shall continue to, meet the requirements for an AL as specified in this document,
including the specific requirements described in Annex A;

— thatinall activities concerning the preparation of ISO reference or transfer standards, the laboratory
shall follow the standards and instructions in the relevant International Standard;

— that the AL shall continue to calibrate against standards of level 2 (IR2) issued by a Standardizing
Laboratory;
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A.6.2 New|Authorized Laboratory

A new calibration laboratory that wants to become an AL shall carry out the following steps:

26

that the AL shall issue international reference standards of level 3 (IR3) to any laboratory in any
country requesting them;

that the AL shall continue to participate in comparative measurements (bilateral comparisons, see
Clauses A.4 and A.5);

thatthe AL shallannually upload results of their bilateral comparisons for evaluation and comparison
to the common server space dedicated to that purpose;

that the AL representative is willing to serve as a peer reviewer for a new applicant AL, to confirm
that it meets the general competence and management system requirements of this standard;

that themml—Fls Willing to receive the visit of representatives of the other ALS for an on-sitg peer
review df compliance to this document.

NOTE The on-site peer review could be in conjunction with ISO TC6 meetings in the city-ofthe eyisting
AL or, uppn special request, by the convenor of the OPAL group.

Submit 4 formal application letter to any one of the existing ALs with$upporting documentatjion to
demonstrate compliance to this document, including calibration details for IR2 transfer standards
acquired from a Standardizing Laboratory. The other information that shall be contained ip this
supportlng document is the same as the biennial report whosétable of contents is given in Anpex D.

The applicant laboratory shall also demonstrate equivalence of their measurements with the
existing ALs. This is carried out by the applicant laboratory participating in the regularly scheduled
ALSs’ bildteral monthly comparisons for the requested measurement quantities in accordanc¢ with
the releyant ISO/TC 6 standards. This is to ensure that acceptable inter-laboratory agreement is
achieved and maintained for a minimum period-of 6 months. During this probationary period, the
laboratofy cannot issue optical reference standards of level 3.

During this probationary period, at every stage, the matter shall be held in strict confiderce by
the members of the OPAL group. The.OPAL group shall respect and protect any and all proprietary
technicall information acquired dutking the qualification procedure. If any member of the OPAL group
cannot be neutral in these matters, then he or she shall not participate directly in the proceduyre.

Upon syccessful demonstration of inter-laboratory agreement, the applicant laboratory| shall
undergo| an on-site peer review by one of the members of the existing ALs or a designate (the
deputy).|Any persondcting as a technical assessor for this peer review shall be appointed only if he
or she is|acceptable\to the applicant laboratory. The technical assessor(s) shall report their oyverall
conclusipns to the.members of the OPAL group, respecting and protecting any and all proprietary
and techhicalinformation acquired during the assessment.

The peer réeview shall include the review of supporting documents, including calibration detjil for
an IR2 transfer standard, and at least 6 months of acceptable bilateral inter-laboratory comparison
results. At the next meeting of the OPAL group, the OPAL group convenor or deputy shall present the
evidence supporting the acceptance of the laboratory and the laboratory’s results in the bilateral
(international laboratory) comparisons, and request confirmation of the laboratory’s appointment
by a vote of the OPAL group members present at this meeting. For this purpose, only one designated
OPAL group member from each AL shall have the right to vote.

— If the applicant laboratory is successful in receiving > 60 % consensus acceptance by the
voting OPAL group members, then the convenor of the OPAL group shall inform the ISO/TC 6
Secretariat, who in turn may post this information on the new AL on their public site. This
information would generally include the name and address of the AL, and its acceptance by the
members of the OPAL group as an AL for the designated TC 6 International Standards.
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