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Abstract Calibration of measuring equip-
ment is conducied by following some
normative or applicable documents such as
standards, manufacturer manuals and in-
structions, technical orders issued by de-
fense organizations, or scientific papers,
An accreditation body provides its recogni-
tion to the calibration laboratories by eval-
uating their technical competence and their
compliance with the quality requirements
of ISO/IEC 17025. The accreditation body
must have defined criteria in order to eval-
uate different calibration methods which
should ensure that the laboratories are per-
forming the calibration in a technically
competent manner When they are fully or
even only partially based on the relevant
reference documents. A discussion with
different points of view about choosing the
criteria, as well as the Israel Laberatory
Accreditation Authority (ISRAC) policy
on this issue, are presented.
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Introduction

I is quite common to find that the calibra-
tian laboratories have developed their own
procedures to provide calibration services.
These calibration procedures are custom
products in the sense that they take into ac-
count the client’s requirements, the labora-
1ory’s set of standard instruments, and the
staff know-how. A wide variety of proce-

dures may be found in different calibration
laboratories for the calibration of any par-
ticular instrument. The reason for the cali-
bration is o make sure thai the instrument
can be used to canduct a measurement over
some specific range and to some specific
uncertainty.

In the field of testing there are some
regulatory requirements which dictate the
reference standard to be used. For environ-
mental monitoring, test methods from
NIOSH or EPA are used, while, for testing
water, the Standard Methods for the exami-
natton of waste water have been made a
requirement in lsrael. Because of this.
some tests are required to be conducied in
full accordance with standard documents
or standard metheds. When tests follow a
well-defined standard they should be per-
formed in a similar way in different labora-
tories.

Diversity in reference documents
for calibration

Normative or applicable documents such
as standards, manufacturer manuals and
instructions, technical orders issued by de-
fense organizations, or scientific papers
may be used by the calibration laboratory
to develop a calibration procedure that
complies with relevant needs and require-
ments.

It is not unusual that several standard
documents relevant to one calibration issue
may exist. For examnple, there are series
of national standards JIS B7507 (1993),
DIN 862 (1988}, BS 887 (1982), GGG-
C-111C (1987), as well as the 1SO standard
ISO 3611 (1978) for the calibration of
mechanical instruments like micrometers
and calipers.

In conirast there are very few standard
documents dealing with calibration in the
electrical domain. Electrical measurement
equipment is calibrated in accordance with
manufacturers recommendations. When
comparing the manufacturers recomimen-
dations and technical standards for similar
or identical measuring equipment, it is
noted that the recommendations from vari-
ous sources often do not correlate. There-
fore, some questions may be raised con-
cerning these calibration reference docu-
ments:

— What are the reasons for these differ-
ences in recommendations: differences
in instruments or different points of
view and criteria?

— What should the calibration laboratory
do when non-correlations between
recommendations are found? Which ref-

erence document or standard should be
chasen when several different docu-
ments are found?

— What should the laboratory do when
reference document recommendations
go far beyond the customer’s needs or.
on the contrary, do pot fulfill the cus-
tomer’s needs for calibration?

— What are the ¢riteria we need in order
to make a reference to an applicable
technical document?

Discrepancies in technical recommenda-
tions may correspond to different profes-
sional points of view as well as different
properties of different measuring instru-
ments. The criteria used to choose a suit-
abie reference document must follow tech-
nical, professional judgments on the cor-
rectness of the calibration method and the
fitness of the calibration of measurement.

ISRAC policy

1SRAC does not make statements cONCern-
ing mandatory normative reference docu-
ments for calibration, except on rare occa-
sions, They are solely concerned with the
official and the mandatory state standards.
1t is for the laboratory 1o decide upon the
appropriate reference document. The labo-
ratory may decide to adopt the relevant
recommendations fully or partially.

ISRAC policy is to assess the laborato-
ry quality system, including its decision
making process and the gualifications of its
staff, especially those responsible for
choosing the proper calibration methods
and the relevant reference documents.

Qualified technical assessors, together
with a lead assessor from ISRAC, assess
the correctness of the calibration method.
The technical assessor must be highly
competent in the particular field of calibra-
tion. During the assessment, the evaluation
takes into account the purpose of the cali-
bration and the technical parameters of the
calibration relevant to the measurement
range and uncertainty.

ISRAC accredited laboratories are
required to obtain details about the range,
calibration points, uncertainty, and toler-
ance margins from the customer prior to
condueting the calibration. This policy
ensures that the calibration is fit for its pur-
pose, and provides traceability of measure-
ments conducted by the calibrated instru-
ments.

A different policy may be found in oth-
er accreditation bodies. An alternative is
to adhere to specific reference documents
as mandatory, and require a full implemen-
tation by the accredited laboratories. In
ISRAC"s view this approach would not be
accepted as an oplimal one.

Diversity in laboratory facilities, in
customer requirements, and sometimes




technically non-correct or obsolete recom-
mendations in reference documents. are the
main disadvantages of the policy of fol-
lowing reference decuments fully with no
exceptions. It must be emphasized clearly
that ISRAC policy calls for a careful,
technically sound. and critical view of the
recommendations in the reference docu-
ments. Implementation of this policy elimi-
nates careless, light-minded approaches to
technical recommendations.

Compliance of an instrument
to tolerance requirements

Calibration laboratories may provide data
on the compliance of calibration resuits to
tolerance requirements. In accordance with
ISO/IEC 17025: 1999, when “statements of
compliance are made, the uncertainty of
measurement shall be taken into account™.
Very often the recommendations for toler-
ance margins found in standard documents
and manufacturers recommendations can-

not be implemented in the way required by
1SO/AEC 17025: 1959,

The reason for this is the narrow mar-
gins stated in the standard documents and
manufacturers recommendations, which
are defined with no considerations of un-
certainty. Frequently, instruments that com-
ply with tolerance requirements by neglect-
ing the uncertainty considerations cannot
be identified as such by following
ISO/EC 17025 1999 requirements.

_ ISRAC accredited laboratories are re-
quired to strictly follow the
ISCVIEC 17025: 1999 requirements

— ISRAC accredited laboratories may pro-
vide data on compliance to more realis-
tic, wider, margins, on the condition that
the margin values are clear to the cus-
tomer.

Conclusions

— ISRAC pelicy to give freedom to ac-
credited laboratories to choose their own
reference documents is presented and
justified

— ISRAC policy requires a very careful
examination of the reference documents
and the customer requirements for cali-

bration by both the laboratory and the
accreditation body

— Implementation of the policy presented
requires a tight, professional interaction
between the calibration laboratory and
their customers

— An alternative approach for deciding on
mandatory reference documents was
discussed and was found 1o be less ap-
propriate.
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