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Introduction

This part of ISO 10012 is written in the context of a Purchaser and a
Supplier, both terms being interpreted in the broadest sense. The “Sup-
plier” may be a manufacturer, an installer or a servicing organization re-
soonsible for providing a product or a service. The “Purchaser” may be a
procurement authority or a customer using a product or service. Suppliers
become Purchasers when procuring supplies and services from vendors
or other outside sources. The subject of the negotiations relating to this
part of ISO 10012 may be a design, an artefact, a product or a service. This
part of 1SO 10012 may be applied, by agreement, to other situations.

Reference to this part of ISO 10012 may be made:

— by a Purchaser when specifying products or services required;

— by a Supplier when specifying products or services offered:;

— by consumer or employee interests, or by legislative or regulatory
bodies;

— in assessment and audit of laboratornes.

This part of ISO 10012 includes both requirements and (in clause 4)
guidance on the implementation of the requirements.

In order to distinguish clearly between requirements and guidance, In

clause 4 the latter appears in italic type-face, in a box, after each corre-
sponding paragraph under the heading “GUIDANCE".

The text under “GUIDANCE" is for information only and contains no re-

quirements. Statements given there are not to be construed as adding to,
limiting or modifying any requirement.

NOTE 1 Use of the masculine gender in this part of ISO 10012 is not meant 1o
exclude the feminine gender where applied to persons. Similarly, use of the
singular does not exclude the plural (and vice versa) when the sense allows.
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ISO 10012-1:1992(E)

Quality assurance requirements for measuring

Metrological confirmation system for measuring

“equipment

1 Scope

1.1 This part of ISO 10012 contains quality assur-
ance requirements for a Supplier to ensure that
measurements are made with the intended accuracy.

It also contains guidance on the implementation of the
requirements.

1.2 This part of 1ISO 10012 specifies the main fea-

tures of the confirmation system to be used for a
Supplier's measuring equipment.

1.3 This part of ISO 10012 is applicable to measur-
ing equipment used in the demonstration of com-
pliance with a specification: it does not apply to other
items of measuring equipment. This part of
ISO 10012 does not deal extensively with other el-
ements that may affect measurement resuits such as
methods of measurement, competence of personnel
etc.; these are dealt with more specifically in other

International Standards, such as those referred to in
1:4.

1.4 This part of ISO 10012 is applicable:

— to testing laboratories, including those providing a

calibration service; this includes laboratories oper-

ating a quality system in accordance with ISO/IEC
Guide 25;

— to Suppliers of products or services who operate
a quality system in which measurement results are
used to demonstrate compliance with specified
requirements; this includes operating systems that
meet the requirements of ISO 9001, ISO 9002 and
ISO 8003. The guidance g ven in ISO 9004 is also

relevant:

— to other organizations where measurement is

used to demonstrate compliance with specified
requirements.

1.5 The role of the Purchaser in monitoring a Sup-

plier's compliance with the requirements of this part
of ISO 10012 may be fulfilled by a third party, such

as an accreditation or certification body.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 10012. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this part of ISO 10012 are encouraged to investi-

gate the possibility of applying the most recent edi-
tions of the standards indicated below. Members of

IEC and ISO maintain registers of currently valid
International Standards.

ISO 8402:1986, Quality — Vocabulary.

ISO 9001:1987, Quality systems — Model for quality

assurance in design/development, production, instal-
lation and servicing.

ISO S002:1987, Quality systems — Model for quality
assurance in production and installation.

ISO 9003:1987, Quality systems — Model! for quality
assurance In final inspection and test.

1ISO 3004:1987, Quality me jagement and quality sys-
tem elements — Guidelines.
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3.9 correction: The value which, added algebraically
to the uncorrected result of a measurement, com-
pensates for an assumed systematic error.

NOTES

13 The correction is equal to the assumed systematic er-
ror, but of opposite sign.

14 Since the systematic error cannot be known exactly,
the correction is subject to uncertainty.

[VIM, 3.14]

3.10 measuring instrument: A device intended to
make a measurement, alone or in conjunction with
supplementary equipment.

[VIM, 4.013

3.11 adjustment: The operation intended to bring a
measuring instrument into a state of performance and
freedom from bias suitable for its use.

[VIM, 4.33]

3.12 specified measuring range: The set of values
for a measurand for which the error of a measuring

instrument is intended to lie within specified limits.

NOTES

15 The upper and lower limits of the specified measuring
range are sometimes called the “maximum capacity” and
the “minimum capacity” respectively.

16 In some other fields of knowledge, “range” is used to
mean the difference between the greatest and the smallest
values.

[VIM, 5.04]

3.13 reference conditions: Conditions of use for a
measuring instrument prescribed for performance

testing, or to ensure valid intercomparison of results
of measurements.

NOTE 17 The reference conditions generally specify
“reference values” or “reference ranges” for the influence
quantities affecting the measuring instrument.

VIM, 5.07]

3.14 resolution (of an indicating device): A quan-
titative expression of the ability of an indicating device
to permit distinguishing meaningfully between im-
mediately adjacent values of the quantity indicated.

[VIM, 5.13]

3.15 stability: The ability of a measuring instrum=nt
to maintain constant its metrological characteristics.

ISO 10012-1:1992(E)

NOTE 18 It is usual to consider stability with respect to
time. Where stability with respect to another quantity is
considered, this should be stated explicitly.

[VIM, 5.16]

3.16 drift: The slow variation with time of a
metrological characteristic of a measuring instrument.

[VIM, 5.18]

3.17 limits of permissible error (of a measuring
instrument): The extreme values of an error permit-

ted by specifications, regulations, etc. for a given
measuring instrument.

[VIM, 5.23]

3.18 (measurement) standard: A material meas-
ure, measuring instrument, reference material or sys-
tem intended to define, realize, conserve or reproduce

a unit or one or more values of a quantity in order to
transmit them to other measuring instruments by
comparison.

EXAMPLES

a) 1 kg mass standard,;

b) standard gauge block:;
c) 100 Q standard resistor;

d) Weston standard cell;
e) caesium atomic frequency standard;

f) solution of cortisol in human serum as a standard
of concentration.

[VIM, 6.01]

3.19 reference material: A material or substance

one or more properties of which are sufficiently well
established to be used for the calibration of an appar-

atus, the assessment of a measurement method, or
for assigning values to materials.

NOTE 19 This definition is taken from ISO Guide 30,
where it has several notes.

[VIM, 6.15]

3.20 international (measurement) standard: A
standard recognized by an international agreement to

serve internationally as the basis for fixing the value
of all other standards of the quantity concerned.

r'VIM, 6.06]

3.21 national (measurement) standard: A stan-
dard recognized by an official national decision to
serve, in a country, as the basis for fixing the value

of all other standards of the quantity concerned.
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The confirmation system shall take full account of all
relevant data, including that available from any statis-
tical process control system operated by or for the
Supplier.

For each item of measuring equipment, the Supplier
shall designate a competent member of his staff as
authorized officer to ensure that confirmations are
carried out in accordance with the system and that
the equipment is in a satisfactory condition.

In cases where any or all of a Supplier's confirmation
(including calibration) are replaced or supplemented
by services from outside sources, the Supplier shall
ensure that these outside sources also comply with
the requirements of this part of ISO 10012 to the ex-
tent necessary to ensure the Supplier's compliance
with the requirements.

ISO 10012-1:1992(E)

Some instruments, such as null detectors and co-
incidence detectors, need periodic calibration and
confirmation only in the restricted sense of func-
tional checking to assure that they are functioning
correctly.

A very useful check that a measuring instrument
continues to measure correctly is obtained by the
use of a checking measurement standard, applied
to the instrument by the user. This will demon-
strate if, at the value or values checked and under
the conditions of the check, the instrument is still
functioning correctly. The checking measurement
standard itself needs to be calibrated and con-
firmed and, in order that the results obtained by its
use can with confidence be attributed to the in-
strument and not to changes in the checking

GUIDANCE

The intention of a confirmation system is to ensure
that the risk of measuring equipment producing
results having unacceptable errors remains within
acceptable bounds. The use of appropriate statis-
tical methods for analysing the results of preceding
calibrations, for assessing the results of cali-
brations of several similar items of measuring
equipment and for predicting cumulative uncer-

tainties is recommended. (See ISO 9004:1987,
13.1.)

The error attributable to calibration should be as
small as possible. In most areas of measurement,
it should be no more than one third and preferably

one tenth of the permissible error of the confirmed
equipment when in use.

It is usual to carry out the calibration associated
with any confirmation under reference conditions,
but where it is known that the operating conditions
are significantly different from the reference con-
ditions, calibration under appropriate values of the
influence quantities may be carried out. Where this
Is impractical, due allowance should be made for
the difference in the conditions.

For a commercial device, it is usual to take the
manufacturer's claimed performance as the cri-
terion of satisfactory performance and accuracy. It

IS sometimes necessary to modify the manufac-
turer's claims.

Where no manufacturer's claimed performance is

available, criteria for satisfactory performance may
have to be determined from experience.

measurement standard, it usually has to be simple
and robust. The use of a checking measurement
standard is in no way a substitute for regular cali-
bration and confirmation of the instrument, but its
use may prevent the use of an instrument which,
within the interval between two formal confir-
mations, ceases to conform to specification.

4.4 Periodic audit and review of the
confirmation system

The Supplier shall carry out, or shall arrange to be
carried out, periodic and systematic quality auditing
of the confirmation system in order to ensure its
continuing effective implementation and compliance
with the requirements of this part of ISO 10012.

Based on the results of the quality audits and of other

relevant factors, such as feedback from Purchasers,
the Supplier shall review and modify the system as
necessary.

Plans and procedures for the quality audit and review
shall be documented. The conduct of the quality audit

and review and any subsequent corrective actions
shall be recorded.

4.5 Planning

The Supplier shall review any relevant Purchaser's and
other technical requirements before commencing
work on products or services, and shall ensure that
the measuring equipment (including measurement
standards) needed for the performance of the work
are available and are of the accuracy, stability, range

and resolution appropriate for *he intended applica-
tion.
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c) the calibration results obtained after and, where
relevant, before any adjustment and repair;

GUIDANCE
In some instances, the calibration result is given

as a compliance with or failure to comply with a
requirement.

. d) the assigned confirmation interval;

e) identification of the confirmation procedure;
f) the designated limits of permissible error;

g) the source of the calibration used to obtain
traceability;

h) the relevant environmental conditions and a state-
ment about any corrections thus necessary;

) a statement of the uncertainties involved in cali-
brating the equipment and of their cumulative ef-
tect:

j) details of any maintenance such as servicing, ad-
justment, repairs or modifications carried out:

k) any limitations in use;

) identification of the person(s) performing the con-
firmation;

m) identification of person(s) responsible for ensuring
the correctness of the recorded information:

n) unique identification (such as serial numbers) of

any calibration certificates and other relevant
documents concerned.

The Supplier shall maintain clear documented pro-
cedures on the retention (including the duration) and

safeguarding of records. Records shall be kept until it

Is no longer probable that they may need to be re-
ferred to.

GUIDANCE

The Supplier should take all reasonable steps to

ensure that records cannot inadvertently be de-
stroyed.

4.9 Nonconforming measuring equipment

Any item of measuring equipment

— that has suffered damage.

ISO 10012-1:1992(E)

— that has been overloaded or mishandled,

— that shows any malfunction,

— whose proper functioning is subject to doubt,

— that has exceeded its designated confirmation in-
terval, or

— the Integrity of whose seal has been violated,

shall be removed from service by segregation, promi-
nent labelling or marking.

Such equipment shall not be returned to service until

the reasons for its nonconformity have been elimi-
nated and it is again confirmed.

If the results of calibration prior to any adjustment or
repair were such as to indicate a risk of significant
errors In any of the measurements made with the
equipment before the calibration, the Supplier shall
take the necessary corrective action.

GUIDANCE

When measuring equipment is found to be inac-
curate or otherwise faulty, it is usual to adjust,
overhaul or repair it until it again functions cor-
rectly. If this proves to be impractical, consider-
ation should be given to downgrading the
equipment or scrapping it. Downgrading should
only be used with great care as it may lead to ap-
parently identical equipment having different per-
missible errors, the fact being only apparent by
careful examination of the label referred to in
4.10.

Reconfirmation to a relaxed set of requirements is
then necessary.

In the case of a multi-function or multi-range in-
strument, where it can be demonstrated that the
instrument remains intact on one or more of its
functions or ranges, it may continue to be used on
the intact functions and/or ranges, provided that it
iIs prominently labelled to indicate the restrictions

on its use. All reasonable steps should be taken to
prevent the use of the instrument on the faulty
functions or ranges.

4.10 Confirmation labelling

The Supplier shall ensure that all measuring equip-
ment IS securely and durably labelled, coded or oth-
erwise identified to indicate its confirmation status.
Any limitation on the confirmation, or any restriction
of use shall also be indicated on the equipment. When
labelling or coding is impracticable or inappropriate,
alternative sffective procedures shall be established

and documented.
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The Supplier's confirmation system shall provide in-

structions for the use of such seals and for the dis-
position of equipment with damaged or broken seals.

GUIDANCE

The requirement for sealing does not apply to ad-
justment devices that are intended to be set by the

user without the need for external references; for
example, zero adjusters.

The decisions about what instruments should be
sealed, the controls or adjustments which will be
sealed and the sealing material such as labels,
solder, wire, paint, etc., are normally left to the
Supplier. How the Supplier implements a sealing

programme in detail should be documented. Not
all measuring equipmeant lends itself to sealing.

4.13 Use of outside products and services

The Supplier shall ensure that products and services
from outside sources are of the quality level required,
where these products and services (including cali-

bration) significantly affect the reliability of the Sup-
plier's measurements.

GUIDANCE

The Supplier may ensure the quality of outside
products and services by using formally accredited
sources, where available. (However the use of
such sources does not diminish the Supplier's re-

sponsibility to the Purchaser.) Where accredited
outside sources are not used and instead the Sup-
plier performs an assessment of the outside
source, the Supplier may be called upon to provide

formal evidence of his competence to perform
such an assessment.

4.14 Storage and handling

The Supplier shall establish and maintain a system for
receiving, handling, transporting, storing and dis-
patching the Supplier's measuring equipment, in order

ISO 10012-1:1992(E)

1o prevent abuse, misuse, damage and changes in
dimensional and functional characteristics.

Steps shall be taken to prevent confusion between
similar items. These steps shall be documented.

GUIDANCE

While the requirements of this part of ISO 10012
apply specifically to measuring equipment forming
a part of the Supplier's own measurement system,

it is clearly good practice to exert care also in
dealing with any items of measuring equipment

that may belong to a Purchaser, such as measuring
equipment received for repair, maintenance or
calibration by the Supplier. Requirements concern-
ing the handling of items received for testing or

calibration by a laboratory are given in ISO/EC
Guide 25.

4.15 Traceability

All measuring equipment shall be calibrated using
measurement standards that are traceable to inter-
national measurement standards, or to national
measurement standards that are consistent with the
recommendations of the General Conference on
Weights and Measures (CGPM). In cases where such
international or national measurement standards do
not exist (for example, for hardness), traceability shall
be established to other measurement standards (for
example, suitable reference :materials, concensus
measurement standards or industry measurement
standards) that are internationally accepted in the field
concerned.

All measurement standards used in the confirmation
system shall be supported by certificates, reports or
data sheets for the equipment attesting to the source,
date, uncertainty, and to the conditions under which
the results were obtained. Each such document shall
be signed by a person attesting to the correctness of
the results.

The Supplier shall maintain documented evidence that
each calibration in the chain of traceability has been
carried out.
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Annex A
(Informative)

Guidelines for the determination of confirmation intervals for measuring

equipment

NOTE 28 This annex is based on OIML International
Document No. 10.

A.1

Introduction

An important aspect of the efficient operation of a
confirmation system is the determination of the max-
Imum period between successive confirmations of
measurement standards and measuring equipment.
A large number of factors influence the frequency of

confirmation. The most important of these factors are
the following:

&)

type of equipment;

b) manufacturer's recommendation:

c)

d)
&)

f)

trend data obtained from previous calibration re-
cords;

recorded history of maintenance and servicing;

extent and severity of use:
tendency to wear and drift:

frequency of cross-checking against other

measuring equipment, particularly measurement
standards;

frequency and formality of in-house check cali-
brations;

environmental conditions (temperature, humidity,
vibration, etc.):

accuracy of measurement sought;

the penalty of an incorrect measured value being
accepted as correct because the measuring

equipment has become faulty.

The cost of confirmation cannot normally be ignored
In determining the confirmation intervals and this may
therefore be a limiting factor. It is obvious from all
these stated factors that a list of confirmation inter-

vals which can be universally applied cannot be con-
structed. It is more useful to present guidelines on

- how confirmation intervals may be established and

then reviewed once confirmation on a routine basis is
under way.

There are two basic and opposing criteria which are
required to be balanced when deciding on the confir-
mation intervals for each item of measuring equip-
ment. These are the following:

a) the risk of measuring equipment failing to conform

to specification when in use should be as small as
possible;

D) the confirmation costs should be kept to a mini-
mum.

Therefore, methods are presented in this annex for
the initial selection of confirmation Intervals and for

the readjustment of these intervals on the basis of
experience.

A.2 Initial choice of confirmation
intervals

The basis of the initial decision in determining the
confirmation interval is invariably the so-called engin-
eering intuition. Someone with experience of
measurements in general, or of the measuring equip-
ment to be confirmed in particular, and preferably with
knowledge of the intervals used by other laboratories,
makes an estimate for each item of equipment or

group of items as to the length of time it is likely to
remain within tolerance after confirmation.

Factors to be taken into account are:
a) the equipment manufacturer's recommendation:
b) the extent and severity of use;

C) the influence of the environment:

d) the accuracy of measurement sought.

A.3 Methods of reviewing confirmation
intervals

A system which maintains confirmation intervals
without review, determined only by so-called engin-
eering ir tuition, is nof considered to be sufficiently
reliable.

1
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mation interval is expressed in hours of use rather
than in calendar months of elapsed time. An item of
equipment may be fitted with an elapsed-time indica-
tor, and is returned for confirmation when this indica-
tor reaches a specified value. The important
theoretical advantage of this method is that the num-
ber of confirmations performed, and therefore the
cost of confirmation, varies directly with the length
of time for which the equipment is used. Further-
more, there is an automatic check on equipment
utilization.

However, the practical disadvantages are many and
iInclude the following:

a) the method cannot be used with passive measur-
Ing instruments (for example, attenuators) or with

passive measurement standards (resistors, capa-
citors, etc.);

b) the method should not be used when equipment
Is known to drift or deteriorate when on the shelf.
or when handled, or when subjected to a number

of short on/off cycles; it should in any case have
a calendar-time back-up;

C) the initial cost of the provision and installation of
suitable timers is high and, since users may inter-

fere with them, supervision may be required which
again will increase costs;

d) it is even more difficult to achieve a smooth flow
of work than with the other methods mentioned,
since the calibration laboratory has no knowledge

ISO 10012-1:1992(E)

of the date when the confirmation interval will
terminate.

A3.5 Method 5: In-service or “black-box”
testing

This method is complementary to a full confirmation.
't can provide useful interim information on charac-
teristics of measuring equipment between full confir-
mations and can give guidance on the
appropriateness of the confirmation programme.

This method is a variation on methods 1 and 2 and IS
particularly suitable for complex instruments and test
consoles. Critical parameters are checked frequently
(once per day or even more often) by portable cali-
bration gear or, preferably, by a “black-box” made up
specifically to check the selected parameters. If the
equipment is found to be nonconforming by using the
“black-box", it is returned for a full confirmation.

The great advantage of this method is that it provides
maximum availability for the equipment user. It is very
suitable for equipment which is geographically separ-
ated from the calibration laboratory, since a complete
confirmation is only done when it is known to be
necessary or at extended confirmation intervals. The
main difficulty is in deciding on the critical parameters
and in designing the “black-box”.

Although theoretically the method gives a very high
reliability, this is slightly ambiguous since the equip-
ment may be failing on some parameter which is not
measured by the "black-box”. In addition, the charac-
teristics of the “black-box” itself may not be constant
and it also needs to be regularly confirmed.

13
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