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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of I1ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in
liaison with |IS@-and H=C; atsotake pcut frthe-work:

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'3.

Draft Internatipnal Standards adopted by the technical committees are circulated to member bodieg for voting.
Publication as [an International Standard requires approval by at least 75 % of the memberbodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International, Standard may be the subject of
patent rights. IBO and IEC shall not be held responsible for identifying any or all such patent rights.

International Standard ISO/IEC 17025 was prepared by ISO/CASCO, Committee on Conformity Assesgment.
This first edition of ISO/IEC 17025 cancels and replaces ISO/IEC Guide 25:1990.

Annexes A andl B of this International Standard are for information.only.
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Introduction

This International Standard has been produced as the result of extensive experience in the implementation of
ISO/IEC Guide 25 and EN 45001, both of which it now replaces. It contains all of the requirements that testing and
calibration laboratories have to meet if they wish to demonstrate that they operate a quality system, are technically
competent, and are able to generate technically valid results.

Accreditatio
Internationa
managemel|
the laborato

The growth
of larger or
ISO 9001 ot
those requir,
are covered

Testing ang
accordance

Certification
produce tec

The acceptg
this Internat
agreements

The use of

—bodies—that—Tecognize—the—competence—of—testmg—and—catibration—taboratories—st

Standard as the basis for their accreditation. Clause 4 specifies the requireme
t. Clause 5 specifies the requirements for technical competence for the type of testsyand
[y undertakes.

n use of quality systems generally has increased the need to ensure that\laboratories
panizations or offer other services can operate to a quality system that'is seen as
ISO 9002 as well as with this International Standard. Care has been taken, therefore, to
bments of 1ISO 9001 and I1SO 9002 that are relevant to the scope of'testing and calibratid
by the laboratory's quality system.

calibration laboratories that comply with this International “Standard will therefore g
with ISO 9001 or ISO 9002.

against 1SO 9001 and ISO 9002 does not of itseli/demonstrate the competence of th
nnically valid data and results.

nce of testing and calibration results between’/countries should be facilitated if laboratori
with equivalent bodies in other countries using this International Standard.

his International Standard will facilitate cooperation between laboratories and other bod

in the exchgnge of information and experience, and in the harmonization of standards and procedure

ould use this
nts for sound
or calibrations

vhich form part
compliant with
incorporate all
n services that

Iso operate in

b laboratory to

es comply with

onal Standard and if they obtain accreditation from bodies which have entered into mutual recognition

ies, and assist
S,
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Genera
calibrati

| requirements for the competence of testing and
on laboratories

1 Scop

1.1  This |
calibrations,
methods, arj

1.2 This
include, for
forms part 0

This Interna
the scope o
covered by
requirement

1.3 Then
and do not f
1.4 This |

systems thgt govern their operations. Laboratory «clients, regulatory authorities and accreditation b

use it in con

1.5 Comg
Internationa

hternational Standard specifies the general requirements for the competence to carry o
including sampling. It covers testing and calibration performed using standard methods
d laboratory-developed methods.

nternational Standard is applicable to all organizations performing tests and/or calib|
example, first-, second- and third-party laboratories, and laboratories where testing an
f inspection and product certification.

tional Standard is applicable to all laboratories regardless of‘the number of personnel g
testing and/or calibration activities. When a laboratory does not undertake one or more
this International Standard, such as sampling and the-design/development of newj
s of those clauses do not apply.

otes given provide clarification of the text, examples and guidance. They do not contai
prm an integral part of this International Standard:

firming or recognizing the competenge of laboratories.

liance with regulatory and safety requirements on the operation of laboratories is not g
Standard.

1.6

ISO 9002.

NOTE 1

If tesfing and calibration laboratories comply with the requirements of this International Sta
operate a quality system for theit'testing and calibration activities that also meets the requiremen
when they |lengage in the design/development of new methods, and/or develop test programn
standard and non-standafd test and calibration methods, and 1ISO 9002 when they only use stan
Annex A provides nominal cross-references between this International Standard and 1SO 9001
ISO/IEC 17025 coveérs*several technical competence requirements that are not covered by

If might be necessary to explain or interpret certain requirements in this International Standard to

ut tests and/or
, hon-standard

rations. These
d/or calibration

r the extent of
Df the activities
methods, the

N requirements

hternational Standard is for use by laboratories in developing their quality, administrativg¢ and technical

dies may also

overed by this

ndard they will
s of 1ISO 9001
nes combining
dard methods.
and 1SO 9002.
ISO 9001 and

ensure that the

requirements are applied in a consistent manner. Guidance for establishing applications for specific fields, especially for

accreditation

NOTE 2
accreditation

bodies (see ISO/IEC Guide 58:1993, 4.1.3) is given in annex B.

body that operates in accordance with ISO/IEC Guide 58.

2 Normative references

If a laboratory wishes accreditation for part or all of its testing and calibration activities, it should select an

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
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undated references, the latest edition of the normative document referred to applies. Members of 1ISO and IEC
maintain registers of currently valid International Standards.

ISO 9001:1994, Quality systems — Model for quality assurance in design, development, production, installation

and servicing.

ISO 9002:1994, Quality systems — Model for quality assurance in production, installation and servicing.

ISO/IEC Guide 2, General terms and their definitions concerning standardization and related activities.

VIM, International vocabulary of basic and general terms in metrology, issued by BIPM, IEC, IFCC, ISO, IUPAC,
IUPAP and OIML.

NOTE 1 Furt
bibliography.

NOTE 2
ISO 9002 were

3 Terms anhd definitions

For the purpos
VIM apply.

NOTE Gen

related to stand
definitions in 1S(

4 Manage

4.1 Organiz

411 Thela

412 ltisth
meet the requi
or organizatior

4.1.3 The la
sites away fror

4.1.4 If the
responsibilities

It should be noted that when this International Standard was being developed, the révisions of |

her related standards, guides, etc. on subjects included in this International Standard Care

hnticipated to be published in late 2000 as a merged ISO 9001:2000. This is no longerithe case.

es of this International Standard, the relevant terms and definitions given in ISO/IEC

eral definitions related to quality are given in ISO 8402, whereas ISO/IEC Guide 2 gives definitio
ardization, certification and laboratory accreditation. Where different definitions are given in |
D/IEC Guide 2 and VIM are preferred.

ment requirements

ation

boratory or the organization of which it is part shall be an entity that can be held legally rg
b responsibility of the laboratory to carry out its testing and calibration activities in such
rements of this Interhational Standard and to satisfy the needs of the client, the regulator

s providing recaognition.

boratory management system shall cover work carried out in the laboratory’s permanent
N its permanent facilities, or in associated temporary or mobile facilities.

aboratory is part of an organization performing activities other than testing and/or cal
ofikey personnel in the organization that have an involvement or influence on the te

given in the

50 9001 and

Suide 2 and

s specifically
50 8402, the

sponsible.
a way as to
y authorities

facilities, at

ibration, the
sting and/or

calibration acti

NOTE 1

VItiIeS OT the laboratory shall be detined In oraer to iaentty potential contlicts or Iinterest.

Where a laboratory is part of a larger organization, the organizational arrangements should be such that

departments having conflicting interests, such as production, commercial marketing or financing do not adversely influence the
laboratory's compliance with the requirements of this International Standard.

NOTE 2

If the laboratory wishes to be recognized as a third-party laboratory, it should 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 should 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.

© ISO/IEC 1999 - All
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a)
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The laboratory shall

have managerial and technical personnel with the authority and resources needed to carry out their duties and
to identify the occurrence of departures from the quality 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 clients' confidential information and proprietary
rights, including procedures for protecting the electronic storage and transmission of results;

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

e) define Ie organization and management structure of the laboratory, its place in any/parent organization, and
the relationships between quality management, technical operations and support-Services;

f)  specify|the responsibility, authority and interrelationships of all personnel whe-manage, perforn] or verify work
affectinp 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, purpose of each test and/or calibratien, and with the assessment| of the test or
calibratlon results;

h) have technical management which has overall responsibility for the technical operations and the provision of
the resgurces needed to ensure the required quality of laboratory operations;

i) appointl a member of staff as quality manager{(however named) who, irrespective of other duties and
respongibilities, shall have defined responsihility and authority for ensuring that the qudlity system is
implempented and followed at all times; the guality manager shall have direct access to the Highest level of
manage¢ment at which decisions are made ‘en'laboratory policy or resources;

j)  appoint/deputies for key managerial personnel (see note).

NOTE |ndividuals may have more thanh one function and it may be impractical to appoint deputies for every function.

4.2 Quality system

4.2.1 The| laboratory shall establish, implement and maintain a quality system appropriate to the scope of its

activities. The laboratoty shall document its policies, systems, programmes, procedures and instfuctions to the

extent necepsary to.assure 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 Th :abulatul_y,o quallt_y OyQtUIII PJU:I\.:ICQ alld UbJCL:tIVCQ oha” bc dcflllcd ;II A quallt_y LILALI nual (hOWGVQr

named). The overall objectives shall be documented in a quality policy statement. The quality policy statement shall
be issued under the authority of the chief executive. It shall include at least the following:

a)

b)
c)

d)

the laboratory management's commitment to good professional practice and to the quality of its testing and
calibration in servicing its clients;

the management’s statement of the laboratory's standard of service;

the objectives of the quality system;

a requirement that all personnel concerned with testing and calibration activities within the laboratory
familiarize themselves with the quality documentation and implement the policies and procedures in their work;

and

© ISO/IEC 1999 — All rights reserved
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e) the laboratory management's commitment to compliance with this International Standard.

NOTE The quality policy statement should be concise and may include the requirement that tests and/or calibrations shall
always be carried out in accordance with stated methods and clients' requirements. When the test and/or calibration laboratory
is part of a larger organization, some quality policy elements may be in other documents.

4.2.3 The quality manual shall include or make reference to the supporting procedures including technical
procedures. It shall outline the structure of the documentation used in the quality system.

424 The roles and responsibilities of technical management and the quality manager, including their

responsibility for ensuring compliance with this International Standard, shall be defined in the quality manual.

4.3 Documé

4.3.1 Geners

The laboratory
(internally gen
and/or calibrat

NOTE 1
books, posters,
electronic, and t

NOTE 2 The
4.3.2 Docum
43.2.1 Al

approved for u
identifying the
be readily avai

In this context "document" could be policy statements, procedures, specifications, calibration tables

bnt control

shall establish and maintain procedures to control all documents that form(part of its qu
brated or from external sources), such as regulations, standards, other, normative doc
on methods, as well as drawings, software, specifications, instructions-and manuals.

notices, memoranda, software, drawings, plans, etc. These may be-on/various media, whether
ney may be digital, analog, photographic or written.

control of data related to testing and calibration is covered in&:4.7. The control of records is cover

ent approval and issue

documents issued to personnel in the laboratory as part of the quality system shall be r
se by authorized personnel prior to issuexA master list or an equivalent document contr
current revision status and distribution.of documents in the quality system shall be estd
able to preclude the use of invalid and/or obsolete documents.

e procedure(s) adopted shall ensure that:

editions of appropriate documents are available at all locations where operations ess
inctioning of the laboratory are performed;

D

are periodically\ reviewed and, where necessary, revised to ensure continuing su
e with applicable.requirements;

obsolete~-doCuments are promptly removed from all points of issue or use, or otherw
intended-use;

ocuments retained for either legal or knowledge preservation purposes are suitably mark

ality system
iments, test

, charts, text
hard copy or

pd in 4.12.

bviewed and

bl procedure

\blished and

ential to the

itability and

ise assured

ed.

4.3.2.2 TH
a) authorized
effective f
b) document
compliang
c) invalid or
against ur
d) obsolete d
4.3.2.3

Quiality system documents generated by the laboratory shall be uniquely identified. Such identification

shall include the date of issue and/or revision identification, page numbering, the total number of pages or a mark

to signify the e

4.3.3 Docum

433.1

nd of the document, and the issuing authority(ies).

ent changes

Changes to documents shall be reviewed and approved by the same function that performed the

original review unless specifically designated otherwise. The designated personnel shall have access to pertinent
background information upon which to base their review and approval.

43.3.2
attachments.

© ISO/IEC 1999 - All
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4.3.3.3

4.3.3.4
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If the laboratory's documentation control system allows for the amendment of documents by hand
pending the re-issue of the documents, the procedures and authorities for such amendments shall be defined.
Amendments shall be clearly marked, initialled and dated. A revised document shall be formally re-issued as soon
as practicable.

Procedures shall be established to describe how changes in documents maintained in computerized
systems are made and controlled.

4.4 Review of requests, tenders and contracts

ensure that:

nderstood (see

requirements

4.4.1 The laboratory shall establish and maintain procedures for the review of requests, tenders and contracts.
The policies_ and procedures for these reviews leading to a contract for testing and/or calibration shal
a) the reglirements, including the methods to be used, are adequately defined, documented and u
5.4.2);
b) the labgratory has the capability and resources to meet the requirements;
c) the apgropriate test and/or calibration method is selected and capable of meeting the clientg
(see 5.4.2).

Any differer
Each contral

NOTE 1 |
financial, leg
contracts can

NOTE 2 i
information rg
tests and/or
comparisons
value in orde

NOTE3 A

44,2 Reg

maintained
during the p

NOTE H
laboratory re
need be mad
agreement W
and/or calibrd

ces between the request or tender and the contract shall be resolved before any wor|
ct shall be acceptable both to the laboratory and the client.

he request, tender and contract review should be conductedvin a practical and efficient manner,
| and time schedule aspects should be taken into account. For internal clients, reviews of reque
be performed in a simplified way.

he review of capability should establish that the,laboratory possesses the necessary physical
bsources, and that the laboratory's personnel have the skills and expertise necessary for the pe

or proficiency testing and/or the running ef trial test or calibration programmes using samples of
to determine uncertainties of measurement, limits of detection, confidence limits, etc.

contract may be any written or oral agreement to provide a client with testing and/or calibration se|

ords of reviews, including*any significant changes, shall be maintained. Records
of pertinent discussians.with a client relating to the client's requirements or the resu
eriod of execution ofithe contract.

Eponsible for-Gatrying out the contracted work are considered adequate. For repetitive routine t
b only at the'initial enquiry stage or on granting of the contract for on-going routine work performed
th the_client, provided that the client's requirements remain unchanged. For new, complex or &
tion tasks, a more comprehensive record should be maintained.

review shall also cover anvwork that is subcontracted by the laboratory
7 P4 P4

Kk commences.

and the effect of
sts, tenders and

personnel and
formance of the

calibrations in question. The review mayi\also encompass results of earlier participation in interlaboratory

items of known

vices.

shall also be
ts of the work

or review of routine”and other simple tasks, the date and the identification (e.g. the initials) of tihe person in the

hsks, the review
under a general
dvanced testing

443 The
444 The
445

repeated an

client shall be informed of any deviation from the contract.

d any amendments shall be communicated to all affected personnel.

4.5 Subcontracting of tests and calibrations

45.1

If a contract needs to be amended after work has commenced, the same contract review process shall be

When a laboratory subcontracts work whether because of unforeseen reasons (e.g. workload, need for

further expertise or temporary incapacity) or on a continuing basis (e.g. through permanent subcontracting, agency
or franchising arrangements), this work shall be placed with a competent subcontractor. A competent subcontractor
is one that, for example, complies with this International Standard for the work in question.

© ISO/IEC 199
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45.2

approval of the client, preferably in writing.

The laboratory shall advise the client of the arrangement in writing and, when appropriate, gain the

4.5.3 The laboratory is responsible to the client for the subcontractor’s work, except in the case where the client
or a regulatory authority specifies which subcontractor is to be used.

4.5.4 The laboratory shall maintain a register of all subcontractors that it uses for tests and/or calibrations and a

record of the e

vidence of compliance with this International Standard for the work in question.

4.6 Purchasing services and supplies

461 The la

4.6.2
quality of testg
with standard

4.6.3
services and s

NOTE The
instructions, oth
which they were]

4.6.4 The Ig
quality of testin

4.7 Service

The laboratory
the laboratory’

to other clients.

NOTE1l Suc

a) providing th

tests and/of

b) preparation

NOTE 2  Clie

Purcha

description may include type, class, grade, preciseyidentification, specifications, drawing
br technical data including approval of test results, the, quality required and the quality system st
made.

boratory shall evaluate suppliers of criticalNconsumables, supplies and services whig
g and calibration, and shall maintain records of these evaluations and list those approve

to the client

shall afford clients or their-répresentatives cooperation to clarify the client's request an
5 performance in relation(to'the work performed, provided that the laboratory ensures ¢

N cooperation may.include:

e client or the client's representative reasonable access to relevant areas of the laboratory for the
calibrations performed for the client;

, packaging, and dispatch of test and/or calibration items needed by the client for verification purpg

mterpretatlons |

hts/valde the maintenance of good communlcatlon advice and gwdance in technlcal matters, and

sing documents for items affecting the quality of laboratory output shall contain data d¢
Lpplies ordered. These purchasing documents shall be reviewed and approved for tech
prior to releassq.

purchase,
tions.

scribing the
ical content

S, inspection
andard under

h affect the
.

d to monitor
bnfidentiality

witnessing of

SES.

opinions and

be maintained

throughout the Work The Iaboratory should |nform the client of any delays or major deV|at|0ns in the performance of the tests

and/or calibratio

NOTE 3

ns.

Laboratories are encouraged to obtain other feedback, both positive and negative, from their clients (e.g. client

surveys). The feedback should be used to improve the quality system, testing and calibration activities and client service.

4.8 Complaints

The laboratory shall have a policy and procedure for the resolution of complaints received from clients or other
parties. Records shall be maintained of all complaints and of the investigations and corrective actions taken by the
laboratory (see also 4.10).

© ISO/IEC 1999 - All
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4.9 Contr

49.1

ISO/IEC 17025:1999(E)

ol of nonconforming testing and/or calibration work

The laboratory shall have a policy and procedures that shall be implemented when any aspect of its testing

and/or calibration work, or the results of this work, do not conform to its own procedures or the agreed
requirements of the client. The policy and procedures shall ensure that:

the responsibilities and authorities for the management of nonconforming work are designated and actions

(including halting of work and withholding of test reports and calibration certificates, as necessary) are defined
and taken when nonconforming work is identified;

an evaluation of the significance of the nonconforming work is made;

a)

b)

c) correcti
noncon

d) wheren

e)

NOTE

can occur at
control, instrd
certificate chd

49.2 Wh
compliance
givenin 4.1

4.10 Corrs

4.10.1 Gen

The laborat
corrective a
technical op)

NOTE A

variety of act
clients or staf]

4.10.2 Cau

The proceddrre for.carrective action shall start with an investigation to determine the root cause(s) of

NOTE g

the responsibility for authorizing the resumption of work is defined.

Identification of nonconforming work or problems with the quality system orwith'testing and/or cal
various places within the quality system and technical operations. Examples are customer complaints, quality

ve actions are taken immediately, together with any decision about the accep
forming work;

ecessary, the client is notified and work is recalled;

tability of the

ment calibration, checking of consumable materials, staff observations or supervision, test repo
cking, management reviews and internal or external audits.

bre the evaluation indicates that the nonconforming werk*could recur or that there is d

of the laboratory's operations with its own policies @ngd procedures, the corrective act
D shall be promptly followed.

ctive action

bral

bry shall establish a policy and precedure and shall designate appropriate authorities fo
ction when nonconforming work or departures from the policies and procedures in the gqu
erations have been identified;

problem with the quality *system or with the technical operations of the laboratory may be ide
vities, such as contral.af nonconforming work, internal or external audits, management reviews
f observations.

be analysis

auseranalysis is the key and sometimes the most difficult part in the corrective action procedurd

J;l:;‘ration activities

and calibration

bubt about the
on procedures

I implementing
ality system or

htified through a
, feedback from

he problem.

b. Often the root

al causes could

cause is not

[ il £l 1 H £ ol + tigl £ sl ol H e ot 4
OUVIUTSalmu—tmaS—a CarCTar arrary Sr5— Ut alr PJuUteTIiiar CauSTS~UT e PJTUDTICTIT 15 TeYqunmTUT— T OTCTIU

include client requirements, the samples, sample specifications, methods and procedures, staff skills and training, consumables,

or equipment

and its calibration.

4.10.3 Selection and implementation of corrective actions

Where corrective action is needed, the laboratory shall identify potential corrective actions. It shall select and
implement the action(s) most likely to eliminate the problem and to prevent recurrence.

Corrective actions shall be to a degree appropriate to the magnitude and the risk of the problem.

The laboratory shall document and implement any required changes resulting from corrective action investigations.

© ISO/IEC 199
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4.10.4 Monitoring of corrective actions

The laboratory shall monitor the results to ensure that the corrective actions taken have been effective.
4.10.5 Additional audits
Where the identification of nonconformances or departures casts doubts on the laboratory's compliance with its

own policies and procedures, or on its compliance with this International Standard, the laboratory shall ensure that
the appropriate areas of activity are audited in accordance with 4.13 as soon as possible.

NOTE

additional audit should be necessary only when a serious issue or risk to the business is identified.

Such additional audits often follow the implementation of the corrective actions to confirm their effectiveness. An

4.11 Preventjive action

4.11.1 Needdd improvements and potential sources of nonconformances, either technical ‘or cor
quality system| shall be identified. If preventive action is required, action plans shall be(developed, i
and monitored| to reduce the likelihood of the occurrence of such nonconformances and\to take adva
opportunities fpr improvement.

4.11.2 Proce
ensure that thq

NOTE 1 Pre

identification of problems or complaints.

NOTE2 Apal

trend and risk afpalyses and proficiency-testing results.

4.12 Control

4.12.1 Geners

412.1.1 TH
filing, storage,
internal audits

4.12.1.2 Al
retrievable in f
Retention time|

ures for preventive actions shall include the initiation of such aetions and application d
y are effective.

entive action is a pro-active process to identify opportunities for improvement rather than a rq

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

of records

e laboratory shall establish and maintain procedures for identification, collection, index
maintenance and disposal-ofiquality and technical records. Quality records shall include
and management reviews.as well as records of corrective and preventive actions.

records shall be-legible and shall be stored and retained in such a way that they
Acilities that proyvide’a suitable environment to prevent damage or deterioration and to
5 of records shall'be established.

prds may(bé in any media, such as hard copy or electronic media.

records shall be held secure and in confidence.

cerning the
mplemented
htage of the

f controls to

action to the

ata, including

ing, access,
reports from

are readily
revent loss.

NOTE Rec
412.1.3 Al
412.1.4

prevent unauthorized access to or amendment of these records.

4.12.2 Technical records

412.2.1

The laboratory shall have procedures to protect and back-up records stored electronically and to

The laboratory shall retain records of original observations, derived data and sufficient information to

establish an audit trail, calibration records, staff records and a copy of each test report or calibration certificate
issued, for a defined period. The records for each test or calibration shall contain sufficient information to facilitate,
if possible, identification of factors affecting the uncertainty and to enable the test or calibration to be repeated
under conditions as close as possible to the original. The records shall include the identity of personnel responsible
for the sampling, performance of each test and/or calibration and checking of results.

NOTE 1 In certain fields it may be impossible or impractical to retain records of all original observations.
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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, cl

4.12.2.2

ients' notes, papers and feedback.

Observations, data and calculations shall be recorded at the time they are made

identifiable to the specific task.

4.12.2.3

and shall be

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.

4.13 Intern

4.13.1 The
conduct inte
quality syst
quality syste

plan and organize audits as required by the schedule and requested by management. Such audits §

al audits

laboratory shall periodically, and in accordance with a predetermined schedule a
rnal audits of its activities to verify that its operations continue to comply with the requi
bm and this International Standard. The internal audit programme shalladdress all e
bm, including the testing and/or calibration activities. It is the responsibility of the qual

nd procedure,
rements of the
ements of the
ty manager to
hall be carried

out by trained and qualified personnel who are, wherever resources permit,“\independent of theg activity to be
audited.

NOTE The cycle for internal auditing should normally be completed in onelyear.

4.13.2 When audit findings cast doubt on the effectiveness of the“operations or on the correctnegs or validity of
the laboratofy's test or calibration results, the laboratory shall take timely corrective action, and shall hotify clients in
writing if investigations show that the laboratory results may Rave been affected.

4.13.3 Thel area of activity audited, the audit findings’ and corrective actions that arise from [them shall be
recorded.

4.13.4 Follpw-up audit activities shall verify and record the implementation and effectiveness of{ the corrective

action taken.

4.14 Manggement reviews

4.14.1 In apcordance with a predetermined schedule and procedure, the laboratory’s executive mamagement shall
periodically |conduct a review (of) the laboratory's quality system and testing and/or calibration actiities to ensure
their continging suitability and effectiveness, and to introduce necessary changes or improvements. The review
shall take a¢count of:

— the suitpbility of\pelicies and procedures;

reports

from-managerial and supervisory personnel;

change

© ISO/IEC 199

the outcome of recent internal audits;
corrective and preventive actions;
assessments by external bodies;

the results of interlaboratory comparisons or proficiency tests;

s in the volume and type of the work;

client feedback;
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— complaints;
— other relevant factors, such as quality control activities, resources and staff training.
NOTE 1 A typical period for conducting a management review is once every 12 months.

NOTE 2  Results should feed into the laboratory planning system and should include the goals, objectives and action plans
for the coming year.

NOTE 3 A management review includes consideration of related subjects at regular management meetings.

4.14.2 Findings from management reviews and the actions that arise from them shall be recorded. The
management ghattensure that those actions are carred out withirman dpproprioue dlld agrecd timescans.

5 Technic@l requirements

5.1 Genera

5.1.1 Many [factors determine the correctness and reliability of the tests and/or calibrations performed by a
laboratory. These factors include contributions from:

— human fagtors (5.2);

— accommoglation and environmental conditions (5.3);

— test and cglibration methods and method validation (5.4);
— equipment (5.5);

— measurenent traceability (5.6);

— sampling ({5.7);

— the handlipg of test and calibration jtems (5.8).

5.1.2 The ektent to which the factors contribute to the total uncertainty of measurement differs ¢onsiderably
between (types of) tests and between (types of) calibrations. The laboratory shall take account of thege factors in

developing tegt and calibration_ methods and procedures, in the training and qualification of personne|, and in the
selection and ¢alibration of.the equipment it uses.

5.2 Personnel

5.2.1 The lapgratory management shall ensure the competence of all who operate specific equipment, perform
tests and/or cati TOrTS, T T T ifi . hg staff who
are undergoing training, appropriate supervision shall be provided. Personnel performing specific tasks shall be
qualified on the basis of appropriate education, training, experience and/or demonstrated skills, as required.

NOTE 1 In some technical areas (e.g. non-destructive testing) it may be required that the personnel performing certain tasks
hold personnel certification. The laboratory is responsible for fulfilling specified personnel certification requirements. The
requirements for personnel certification might be regulatory, included in the standards for the specific technical field, or required
by the client.

NOTE 2  The personnel responsible for the opinions and interpretation included in test reports should, in addition to the
appropriate qualifications, training, experience and satisfactory knowledge of the testing carried out, also have:

— 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;
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knowledge of the general requirements expressed in the legislation and standards; and

an understanding of the significance of deviations found with regard to the normal use of the items, materials, products,
etc. concerned.

5.2.2 The management of the laboratory shall formulate the goals with respect to the education, training and
skills of the laboratory personnel. The laboratory shall have a policy and procedures for identifying training needs
and providing training of personnel. The training programme shall be relevant to the present and anticipated tasks
of the laboratory.

5.2.3 The 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

personne| are cnlnnr\/icnrl and competent and-that fhoy work in accordance with the Iahnmfnry'c nln::xl'ty system.
5.2.4 Thellaboratory shall maintain current job descriptions for managerial, technical and key.sugport personnel
involved in tests and/or calibrations.

NOTE Jpb descriptions can be defined in many ways. As a minimum, the following should bé defined:

— the resppnsibilities with respect to performing tests and/or calibrations;

— the resppnsibilities with respect to the planning of tests and/or calibrations and evaluation of results;

— the resppnsibilities for reporting opinions and interpretations;

— the resppnsibilities with respect to method modification and development andwalidation of new methods;

— expertisg and experience required;

— qualifications and training programmes;

— managefial duties.

5.2.5 Thel management shall authorize specific persennel to perform particular types of sampling, test and/or
calibration, o issue test reports and calibration certificates, to give opinions and interpretations and to operate
particular types of equipment. The laboratory shall;maintain records of the relevant authorization(s), competence,
educational|and professional qualifications, training, skills and experience of all technical persopnel, including

contracted f
and/or comy

5.3 Acco

5.3.1 Lab
environmen

The laborat
required qu
are underta
and environ

ersonnel. This information shallbé readily available and shall include the date on whic
etence is confirmed.

mmodation and environmental conditions
bratory facilities far testing and/or calibration, including but not limited to energy source
bry shall ensure that the environmental conditions do not invalidate the results or adve

hlity of any measurement. Particular care shall be taken when sampling and tests and
en at sites other than a permanent laboratory facility. The technical requirements for g

mental conditions that can affect the results of tests and calibrations shall be documented.

h authorization

s, lighting and

al conditions, shall be such as to facilitate correct performance of the tests and/or calibrdtions.

sely affect the
or calibrations
ccommodation

5.3.2

The 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, for example, to biological sterility, dust, electromagnetic disturbances, radiation, humidity, electrical supply,
temperature, and sound and vibration levels, 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.
Measures shall be taken to prevent cross-contamination.

5.3.4 Access to and use of areas affecting the quality of the tests and/or calibrations shall be controlled. The
laboratory shall determine the extent of control based on its particular circumstances.
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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 laboratory shall use appropriate methods and procedures for all tests and/or calibrations within its scope.
These include sampling, handling, transport, storage and preparation of items to be tested and/or calibrated, and,
where appropriate, an estimation of the measurement uncertainty as well as statistical techniques for analysis of

test and/or cali

bration data.

The laboratory
preparation of
the results of t
of the laborato|

shall have instructions on the use and operation of all relevant equipment, and on the'
items for testing and/or calibration, or both, where the absence of such instructions)Ceul
psts and/or calibrations. All instructions, standards, manuals and reference data.relevan
'y shall be kept up to date and shall be made readily available to personnel (see’4.3). De

test and calibration methods shall occur only if the deviation has been documented, technically justified

and accepted

NOTE Inte
information on h
these standards
necessary to prd

5.4.2 Selecti

The laboratory
the client andg
international,
latest valid ed
shall be supple

When the cliern
been publishe

relevant scientfific texts or journals, or as specified by the manufacturer of the equipment. Laborator|

methods or me
they are valida
properly oper
confirmation

The laboratory
out of date.

5.4.3 Labora

&

by the client.

national, regional or national standards or other recognized specifications/that contain sufficien
ow to perform the tests and/or calibrations do not need to be supplemented or rewritten as internal
are written in a way that they can be used as published by thesopefating staff in a laborato
vide additional documentation for optional steps in the method or additional details.

bn of methods

andling and
[ jeopardize
to the work
viation from
authorized,

and concise
procedures if
y. It may be

shall use test and/or calibration methods, including methods for sampling, which meet

which are appropriate for the tests and/otf .calibrations it undertakes. Methods
egional or national standards shall preferably,be used. The laboratory shall ensure th
tion of a standard unless it is not appropriate or possible to do so. When necessary,
mented with additional details to ensureieonsistent application.

t does not specify the method to be used, the laboratory shall select appropriate metho
| either in international, regional er national standards, or by reputable technical organiz

thods adopted by the laboratory may also be used if they are appropriate for the intende
ted. The client shall be informed as to the method chosen. The laboratory shall confiry
e standard methods:before introducing the tests or calibrations. If the standard method g
all be repeated.

shall inform“the client when the method proposed by the client is considered to be inaf

ory-developed methods

he needs of
ublished in

it uses the
he standard

is that have
ations, or in
y-developed
d use and if
n that it can
hanges, the

propriate or

The introduction of test and calibration methods developed by the 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 amongst all personnel involved
shall be ensured.

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 client and shall include a clear specification of the client's requirements and the purpose of the test and/or
calibration. The method developed shall have been validated appropriately before use.
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d should contain at least the following information:

ate identification;

on of the type of item to be tested or calibrated;

ers or quantities and ranges to be determined;

apparatus and equipment, including technical performance requirements;

e standards and reference materials required,;

nental conditions required and any stabilization period needed:

For new test and/or calibration methods, procedures should be developed prior to the tests and/or calibrations being

a) appropri
b) scope;
c) descripti
d) paramet
e)
f)  referenc
g) environn
h)  descripti
—  affi
— chg
— chg
bef
— the
— any
i)  criteria 8
j) datatoh
k) the unce
5.4.5 Valig
5451

requirement

5.4.5.2

on of the procedure, including
ing of identification marks, handling, transporting, storing and preparation of items,
cks to be made before the work is started,

cks that the equipment is working properly and, where required, calibration and adjustment o
bre each use,

method of recording the observations and results,
safety measures to be observed;

nd/or requirements for approval/rejection;

e recorded and method of analysis and presentation;

rtainty or the procedure for estimating uncertainty.

ation of methods

Validation is the confirmation by examination and the provision of objective evidence th3g
S for a specific intended use are fulfilled.
The

laboratory shall validaté.-non-standard methods, laboratory-designed/develo

f the equipment

t the particular

bed 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 nec

the needs ¢f the given application or’field of application. The laboratory shall record the resultg

procedure u

NOTE1l

NOTE 2 |
the following:

calibrati

sed for the validation,\and a statement as to whether the method is fit for the intended us
alidation may include procedures for sampling, handling and transportation.

he techniques-used for the determination of the performance of a method should be one of, or &

n using reference standards or reference materials;

compari

pssary to meet
obtained, the
e.

combination of,

5on. Of results achieved with other methods;

interlaboratory comparisons;

systematic assessment of the factors influencing the result;

and practical experience.

NOTE 3

documented and, if appropriate, a new validation should be carried out.

5453

© ISO/IEC 199

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

When some changes are made in the validated non-standard methods, the influence of such changes should be

The range and accuracy of the values obtainable from validated methods (e.g. the uncertainty of the
results, detection limit, selectivity of the method, linearity, limit of repeatability and/or reproducibility, robustness
against external influences and/or cross-sensitivity against interference from the matrix of the sample/test object),
as assessed for the intended use, shall be relevant to the clients' needs.
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NOTE 1

that the requirements can be fulfilled by using the method, and a statement on the validity.

NOTE 2

Validation includes specification of the requirements, determination of the characteristics of the methods, a check

As method-development proceeds, regular review should be carried out to verify that the needs of the client are still

being fulfilled. Any change in requirements requiring modifications to the development plan should be approved and authorized.

NOTE 3

Validation is always a balance between costs, risks and technical possibilities. There are many cases in which the

range and uncertainty of the values (e.g. accuracy, detection limit, selectivity, linearity, repeatability, reproducibility, robustness
and cross-sensitivity) can only be given in a simplified way due to lack of information.

5.4.6 Estimation of uncertainty of measurement

546.1 A

e and shall

apply a proced

5.4.6.2 T4
In certain cas
calculation of
components o
result does no
the performan
experience an

NOTE1 The

the require

the require

the existen

NOTE 2 In th
of measuremen
clause by follow|

5.4.6.3 W
in the given sit

NOTE 1 Sou
reference mater
tested or calibral

NOTE 2 The
estimating the m

NOTE 3 For
bibliography).

Ll 1 Lok + + i Lok + £ H it Ll +i ball L
CAlurativimT Tavuratul y, Ul A TCoUTTy TabuTAatuly PJTTTUTTITITTY o UWIT LAalivrativiio,  oriall i

ure to estimate the uncertainty of measurement for all calibrations and types of calibratio

sting laboratories shall have and shall apply procedures for estimating uncertainty- of m
es the nature of the test method may preclude rigorous, metrologically-and statis
Lincertainty of measurement. In these cases the laboratory shall at leastjattempt to id
uncertainty and make a reasonable estimation, and shall ensure that'the form of rep
give a wrong impression of the uncertainty. Reasonable estimation shall be based on K
ce of the method and on the measurement scope and shall make use of, for examp
| validation data.

degree of rigor needed in an estimation of uncertainty of measurement depends on factors such a:
nents of the test method,;

nents of the client;
ce of narrow limits on which decisions on conformance\to a specification are based.
ose cases where a well-recognized test methad(Specifies limits to the values of the major sources

and specifies the form of presentation of calculated results, the laboratory is considered to have
ng the test method and reporting instructions*(see 5.10).

hen estimating the uncertainty of (measurement, all uncertainty components which are o
Llation shall be taken into acceunt using appropriate methods of analysis.

ces contributing to the uncertainty include, but are not necessarily limited to, the reference s
als used, methods andyequipment used, environmental conditions, properties and condition of t
ed, and the operator.

predicted long:term behaviour of the tested and/or calibrated item is not normally taken into g
easurementdneertainty.

further_infermation, see 1SO 5725 and the Guide to the Expression of Uncertainty in Meas

ns.

Pasurement.
tically valid,
entify all the
pbrting of the
nowledge of
le, previous

of uncertainty
satisfied this

importance

fandards and
ne item being

\ccount when

iIrement (see

5.4.7 Contro

5471

54.7.2

Ol dala

reporting, storage or retrieval of test or calibration data, the laboratory shall ensure that:

a)

adequate for use;

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

When computers or automated equipment are used for the acquisition, processing, recording,

computer software developed by the user is documented in sufficient detail and is suitably validated as being

b) 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;

14
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c) 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.

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

5.5 Equipment

5.5.1 The laboratory shall be furnished with all items of sampling, measurement and test equipment required for
the correct performance of the tests and/or calibrations (including sampling, preparation of test and/or calibration
items, processing and analysis of test and/or calibration data). In those cases where the laboratory needs to use
equipment gutside its permanent control, it shall ensure that the requirements of this International Standard are
met.

5.5.2 Equipment and its software used for testing, calibration and sampling shall be ¢apable of achieving the
accuracy rgquired and shall comply with specifications relevant to the tests and/ar|Calibrations concerned.
Calibration programmes shall be established for key quantities or values of the instruments where these properties
have a signpificant effect on the results. Before being placed into service, equipment (including| that used for
sampling) shall be calibrated or checked to establish that it meets the laboratory's’specification requirements and
complies with the relevant standard specifications. It shall be checked and/or calibrated before use (3ee 5.6).

5.5.3 Equipment shall be operated by authorized personnel. Up-to-date’instructions on the use and maintenance
of equipment (including any relevant manuals provided by the manufacturer of the equipment) shall be readily
available fo use by the appropriate laboratory personnel.

5.5.4 Each item of equipment and its software used for testing and calibration and significant to the result shall,
when practi¢able, be uniquely identified.

5.5.5 Redords shall be maintained of each item of(equipment and its software significant to the tests and/or
calibrations performed. The records shall include at least the following:

a) the identity of the item of equipment and its-software;

b) the manpufacturer's name, type identification, and serial number or other unique identification;
c) checksthat equipment complies with the specification (see 5.5.2);

d) the curfent location, wheré appropriate;

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

f) dates, fesults and’ copies of reports and certificates of all calibrations, adjustments, acceptange criteria, and
the due| date-of.next calibration;

g) the maibhtenance-plan.-where appropriate —and-maintenance-carried-ocut-to date:
g T L i o T ’

h) any damage, malfunction, modification or repair to the equipment.

5.5.6  The 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.

NOTE Additional procedures may be necessary when measuring equipment is used outside the permanent laboratory for
tests, calibrations or sampling.

5.5.7 Equipment that has been subjected to overloading or mishandling, 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
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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 work" procedure (see 4.9).

5.5.8 Whenever practicable, all equipment under the control of the laboratory and requiring calibration shall be
labelled, coded or otherwise identified to indicate the status of calibration, including the date when last calibrated
and the date or expiration criteria when recalibration is due.

5.5.9 When, for whatever reason, equipment goes outside the direct control of the laboratory, the laboratory shall
ensure that the function and calibration status of the equipment are checked and shown to be satisfactory before
the equipment is returned to service.

5.5.10 When intermediate checks are needed to maintain confidence in the calibration status of the equipment,
these checks ghall be carried out according o a defined procedure.

5.5.11 Wherg calibrations give rise to a set of correction factors, the laboratory shall have proecedures to ensure
that copies (e.¢. in computer software) are correctly updated.
5.5.12 Test and calibration equipment, including both hardware and software, shall’ be safegdarded from

adjustments which would invalidate the test and/or calibration results.

5.6 Measurpment traceability

5.6.1 Generg

All equipment
environmental
or sampling sh
and procedure

used for tests and/or calibrations, including equipmient for subsidiary measurements (e.g. for
conditions) having a significant effect on the accuracy or validity of the result of the tes}, calibration
all be calibrated before being put into service. The laboratory shall have an established| programme
for the calibration of its equipment.

NOTE Suc
measurement s
perform tests an

d maintaining
ment used to

N a programme should include a system for selecting, using, calibrating, checking, controlling an
andards, reference materials used as measurement standards, and measuring and test equip
d calibrations.

5.6.2 Specifi¢ requirements

5.6.2.1  Calipration

5.6.2.1.1  Fqr calibration laboratories, the programme for calibration of equipment shall be dgsigned and
operated so 3s to ensure that,calibrations and measurements made by the laboratory are tracqable to the

International System of Units\(SI) (Systéme international d'unités).

A calibration laboratory_establishes traceability of its own measurement standards and measuring ingtruments to

the Sl by mea
the Sl units d

s of-afunbroken chain of calibrations or comparisons linking them to relevant primary
f measurement. The link to SI units may be achieved by reference to national m

standards of
easurement
ns of the Sl

standards. Na

ional measurement standards may be primary standards, which are primary realizatio

units or agreed representations of Sl units based on fundamental physical constants, or they may be secondary
standards which are standards calibrated by another national metrology institute. When using external calibration
services, traceability of measurement shall be assured by the use of calibration services from laboratories that can
demonstrate competence, measurement capability and traceability. The calibration certificates issued by these
laboratories shall contain the measurement results, including the measurement uncertainty and/or a statement of
compliance with an identified metrological specification (see also 5.10.4.2).

NOTE 1  Calibration laboratories fulfilling the requirements of this International Standard are considered to be competent. A
calibration certificate bearing an accreditation body logo from a calibration laboratory accredited to this International Standard,
for the calibration concerned, is sufficient evidence of traceability of the calibration data reported.

NOTE 2  Traceability to Sl units of measurement may be achieved by reference to an appropriate primary standard (see
VIM:1993, 6.4) or by reference to a natural constant, the value of which in terms of the relevant Sl unit is known and
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recommended by the General Conference of Weights and Measures (CGPM) and the International Committee for Weights and
Measures (CIPM).

NOTE 3  Calibration laboratories that maintain their own primary standard or representation of S| units based on fundamental
physical constants can claim traceability to the Sl system only after these standards have been compared, directly or indirectly,
with other similar standards of a national metrology institute.

NOTE 4  The term "identified metrological specification” means that it must be clear from the calibration certificate which
specification the measurements have been compared with, by including the specification or by giving an unambiguous reference

to the specification.

NOTE 5

that these standards fulfil the properties of primary standards for the realization of Sl units.

When the terms "international standard" or "national standard" are used in connection with traceability, it is assumed

NOTE 6 T
institute of th¢

NOTE 7 I
own country,
directly or thr

NOTE 8 Ti
laboratories t

5.6.2.1.2
calibration 4
standards s

the use|
charact]

the use)
concert

Participatiorn

5.6.2.2 T
5.6.2.2.1
measuring
contributes
the equipmsg

NOTE T
calibration un

aceability to national measurement standards does not necessarily require the use of thenna
e country in which the laboratory is located.

a calibration laboratory wishes or needs to obtain traceability from a national metrology institute
this laboratory should select a national metrology institute that actively participates‘in the activitie]
bugh regional groups.

he unbroken chain of calibrations or comparisons may be achieved in“several steps carried
hat can demonstrate traceability.

There are certain calibrations that currently cannot be ‘strictly made in Sl units. |
hall provide confidence in measurements by establishing traceability to appropriate
ich as:

of certified reference materials provided by a competent supplier to give a reliable physi
prization of a material;

of specified methods and/or consensus:standards that are clearly described and agree
ed.

in a suitable programme of interlaboratory comparisons is required where possible.

esting

For testing laboratories, the requirements given in 5.6.2.1 apply for measuring and test

unctions used, unless it has been established that the associated contribution from

ittle to the total uncertainty of the test result. When this situation arises, the laboratory sh
nt used can+provide the uncertainty of measurement needed.

he extent.to which the requirements in 5.6.2.1 should be followed depends on the relative co
certainty. to the total uncertainty. If calibration is the dominant factor, the requirements should be st

tional metrology

other than in its
s of BIPM either

out by different

h these cases
measurement

cal or chemical

d by all parties

quipment with
the calibration
all ensure that

ntribution of the
ictly followed.

5.6.2.2.2

nt, the same

requirements for traceability to, for example, certified reference materials, agreed methods and/or consensus
standards, are required as for calibration laboratories (see 5.6.2.1.2).

5.6.3 Reference standards and reference materials

5.6.3.1

Reference standards

The laboratory shall have a programme and procedure for the calibration of its reference standards. Reference
standards shall be calibrated by a body that can provide traceability as described in 5.6.2.1. Such reference
standards of measurement held by the 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. Reference
standards shall be calibrated before and after any adjustment.
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5.6.3.2

Reference materials

Reference materials shall, where possible, be traceable to Sl units of measurement, or to certified reference
materials. Internal reference materials shall be checked as far as is technically and economically practicable.

5.6.3.3

Intermediate checks

Checks needed to maintain confidence in the calibration status of reference, primary, transfer or working standards

and reference

5.6.34

materials shall be carried out according to defined procedures and schedules

Transport and storage

The laboratory

shall have procedures for safe handling, transport, storage and use of reference (std

reference mategrials in order to prevent contamination or deterioration and in order to protect their integr

NOTE Add
permanent labo

5.7 Samplin

5.7.1 The l4
substances, m
procedure shd
reasonable, bg
controlled to e

tional procedures may be necessary when reference standards and reference materiéls are useg
atory for tests, calibrations or sampling.

g

boratory shall have a sampling plan and procedures for sampling when it carries out
aterials or products for subsequent testing or calibration. The‘sampling plan as well as t
Il be available at the location where sampling is undertaken. Sampling plans shal
b based on appropriate statistical methods. The sampling“process shall address the f
hsure the validity of the test and calibration results.

NOTE 1 Sa
calibration of a 1
substance, mat
representative b

NOTE 2
samples from a

5.7.2 Wherdg
these shall bd
containing test

5.7.3 The ld

presentative sample of the whole. Sampling may alse’be required by the appropriate specification
rial or product is to be tested or calibrated. In_certain cases (e.g. forensic analysis), the sampl
Ut is determined by availability.

r}pling is a defined procedure whereby a part of a substance, material or product is taken to providg

Sanpling procedures should describe the seléction, sampling plan, withdrawal and preparation of

substance, material or product to yield. the required information.

the client requires deviations; additions or exclusions from the documented sampling
recorded in detail with-~the appropriate sampling data and shall be included in all

and/or calibration results,and shall be communicated to the appropriate personnel.

poratory shall have procedures for recording relevant data and operations relating to s

forms part of the testing or calibration that is undertaken. These records shall include the sampling prog

the identificatig
identify the sa
upon.

5.8 Handlin

n of the sampler, environmental conditions (if relevant) and diagrams or other equivalg
Mpling location as necessary and, if appropriate, the statistics the sampling procedure

g oftest and calibration items

indards and
ty.

d outside the

sampling of
he sampling
I, whenever
Actors to be

for testing or
for which the
P may not be

a sample or

procedure,
documents

ampling that
edure used,
nt means to
5 are based

58.1

The laboratory shall have procedures for the transportation, receipt, handling, protection, storage, retention

and/or disposal of test and/or calibration items, including all provisions necessary to protect the integrity of the test
or calibration item, and to protect the interests of the laboratory and the client.

5.8.2

The laboratory shall have a system for identifying test and/or calibration 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 sub-division of groups of items and the transfer of items within and from the
laboratory.

5.8.3 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
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required is not specified in sufficient detail, the laboratory shall consult the client for further instructions before
proceeding and shall record the discussion.

5.8.4 The 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 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 secure, the laboratory shall have arrangements for storage and security that protect the condition and
integrity of the secured items or portions concerned.

NOTE 1  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.

NOTE 2 A sampling procedure and information on storage and transport of samples, including informat
factors influecing the test or calibration result, should be provided to those responsible for taking and trahsporti

on on sampling
ng the samples.
NOTE 3 R

easons for keeping a test or calibration item secure can be for reasons of record, safety or value, or to enable

complementd

5.9 Assu

The laboratgry shall have quality control procedures for monitoring the validity) of tests and calibratio

The resultin
techniques
include, but

a) regular
b) particip
c)

d)

replicat
retestin
e) correlaf

NOTE T
5.10 Repo

5.10.1 Gen

The results

ry tests and/or calibrations to be performed later.

ing the quality of test and calibration results

g data shall be recorded in such a way that trends are detectable and, where practic
bhall be applied to the reviewing of the results. This monitoring shall be planned and revi
not be limited to, the following:

use of certified reference materials and/or internal quality control using secondary refere
btion in interlaboratory comparison or proficiency-testing programmes;

b tests or calibrations using the same or different methods;

j or recalibration of retained items;

on of results for different charaeteristics of an item.

he selected methods should\be appropriate for the type and volume of the work undertaken.
rting the results

pral

pf each-1€st, calibration, or series of tests or calibrations carried out by the laboratory sh

accurately,

calibration rpethods.

Clearly) unambiguously and objectively, and in accordance with any specific instruction

ns undertaken.
ble, statistical
ewed and may

nce materials;

all be reported
5 in the test or

The results shall be reported, usually in a test report or a calibration certificate (see note 1), and shall include all the
information requested by the client 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 5.10.2, and 5.10.3 or 5.10.4.

In the case of tests or calibrations performed for internal clients, or in the case of a written agreement with the
client, the results may be reported in a simplified way. Any information listed in 5.10.2 to 5.10.4 which is not
reported to the client shall be readily available in the laboratory which carried out the tests and/or calibrations.

NOTE 1 Test reports and calibration certificates are sometimes called test certificates and calibration reports, respectively.

NOTE 2  The test reports or calibration certificates may be issued as hard copy or by electronic data transfer provided that
the requirements of this International Standard are met.
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5.10.2 Test reports and calibration certificates

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

. "Test Report" or "Calibration Certificate");

the name and address of the laboratory, and the location where the tests and/or calibrations were carried out,

from the address of the laboratory;

unique identification of the test report or calibration certificate (such as the serial number), and on each page
an identification in order to ensure that the page is recognized as a part of the test report or calibration

a) atitle (e.g
b)

if different
c)

certificate
d) the name
e) identificati
f) adescript
g) the date ¢

results, ar
h) reference

relevant tq
i) the testor
j) the name

calibration
k) where relg
NOTE 1
pages.
NOTE 2 Itis

not be reproduc

5.10.3 Testre|

5.10.3.1 In
of the test resy

a)

b)

c)

d)

20

deviationg

Hardl copies of test reports and calibration certificates should also include the page number and to

and a clear identification of the end of the test report or calibration certificate,

and address of the client;

pn of the method used;

on of, the condition of, and unambiguous identification of the item(s) tested or calibrated,;

f receipt of the test or calibration item(s) where this is critical to\the validity and appli
d the date(s) of performance of the test or calibration;

to the sampling plan and procedures used by the laberatory or other bodies wher|
the validity or application of the results;

calibration results with, where appropriate, the unitsiof measurement;

s), function(s) and signature(s) or equivalent-identification of person(s) authorizing the t
certificate;

recommended that laboratories include a statement specifying that the test report or calibration ¢
bd except in full, withoutwritten approval of the laboratory.

borts

addition to\the requirements listed in 5.10.2, test reports shall, where necessary for the i
Its, include' the following:

from; additions to, or exclusions from the test method, and information on specific tes|

suchas e

vant, a statement to the effect that théresults relate only to the items tested or calibrated.

ation of the

e these are

est report or

al number of

brtificate shall

terpretation

I conditions,

hironmental 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 client's
instruction so requires, or when the uncertainty affects compliance to a specification limit;

where appropriate and needed, opinions and interpretations (see 5.10.5);

additional

information which may be required by specific methods, clients or groups of clients.
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In addition to the requirements listed in 5.10.2 and 5.10.3.1, test reports containing

sampling shall include the following, where necessary for the interpretation of test results:

a)
b)
manufa
c)
d) arefere
e)
f) any st
exclusic
5.10.4 Calik
5.104.1
necessary f
a) the corn
measur
b) the unc
or claus
c) evideng
5.10.4.2
of complian

When a stafement of compliance with a specification is made omitting the measurement results 4

uncertaintie

When stateents of compliance are made, the uncertainty of measurement shall be taken into accoy

5.10.4.3
after adjustn

5.10.4.4
interval exg
regulations.

the date of sampling;

cturer, the model or type of designation and serial numbers as appropriate);

the location of sampling, including any diagrams, sketches or photographs;

nce to the sampling plan and procedures used;

ndard or other specification for the sampling method or procedure, and deviations,
Dns from the specification concerned.

ration certificates

In addition to the requirements listed in 5.10.2, calibration certificates/shall include the fg
br the interpretation of calibration results:

ditions (e.g. environmental) under which the calibrations were-made that have an in
ement results;

prtainty of measurement and/or a statement of compliance with an identified metrologic
es thereof;

e that the measurements are traceable (see noéte’2 in 5.6.2.1.1).
The calibration certificate shall relate only‘to quantities and the results of functional tests

fe with a specification is made, this shalllidentify which clauses of the specification are m

5, the laboratory shall record those results and maintain them for possible future referenc

When an instrument-for calibration has been adjusted or repaired, the calibration resu
nent or repair, if available, shall be reported.

A calibratien~certificate (or calibration label) shall not contain any recommendation on
ept where\‘this has been agreed with the client. This requirement may be supers

the results of

unambiguous identification of the substance, material or product sampled (including the name of the

est results;

pdditions to or

llowing, where

luence on the

Al specification

If a statement
et or not met.

and associated

a)
-

nt.

Its before and

the calibration
eded by legal

5.10.5 Opin

ions’and interpretations

When opinions and interpretations are included, the laboratory shall document the basis upon which the opinions
and interpretations have been made. Opinions and interpretations shall be clearly marked as such in a test report.

NOTE 1

ISO/IEC 17020 and ISO/IEC Guide 65.

NOTE 2

recomm

an opinion on the statement of compliance/noncompliance of the results with requirements;

fulfilment of contractual requirements;

endations on how to use the results;

guidance to be used for improvements.
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Opinions and interpretations should not be confused with inspections and product certifications as intended in

Opinions and interpretations included in a test report may comprise, but not be limited to, the following:

21


https://iecnorm.com/api/?name=a33f5864f3d8d5790aa45e7267283506

