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The majority of the Member States of the Metre Convention have signed an arrangement for the
mutual recognition (NIRA) of national measurement standards and calibration and measurement
capabilities (CMCs). Part of the MRA involves an open access database of CMCs that in turn need to
be supported by key and supplementary comparisons of national standards. This paper outlines the
MRA, describing the comparisons of national primary standards in the field of dosimetry that support
the claims of the CMCs in the key comparison database (KC1313).

The MRA was drawn up by the Iternational Committee for Weights and Measures (Comit6
International des Poids et Mesures CIPM') and was signed at a meeting held in Paris on 14 October
1999 by the directors of the national metrology institutes (NMIs) of thirty-eight Member States of the
Metre Convention and representatives of two international organizations [1]. Since that date, the
directors of the NMIs of several other Member States and nine Associates of the General Conference
(Conf6rence G6n6rale des Poids et Mesures CGPM) have also signed the MRA.

The metrological objectives of the MRA are to establish the degree of equivalence of national
measurement standards maintained by NMIs and thus provide the basis for the mutual recognition of
calibration and measurement certificates issued by NMIs. The NMIs provide the traceability to the
international system of units (SI) required for these services and thus mutual recognition of the
capabilities of the NMls is a prerequisite for the mutual recognition of the metrology services of
countries in general.

The objectives of the MRA are achieved through a process of-
(a) international comparisons of measurements, known as key comparisons
(b) supplementary international comparisons of measurements, and
(c) quality systems and demonstrations of competence by the NMIs.

The outcome of the MRA is a determination of the degrees of equivalence of national standards and a
set of statements of the measurement capabilities of each NMI in the KCDI3 maintained by the BIPM.
This database is available on the web at

The degrees of equivalence of each NNE holding national standards for a given quantity are
determined from the key comparisons. These are entered into Appendix of the MRA that is
maintained as part of the KCDB. Note that Appendix A is the list of signatories to the MRA). The
results of the comparisons are analysed and presented in two ways. A graph is used to present the
degree of equivalence of each NMI with the key comparison reference value (KCRV) and, secondly, a
matrix is used to show the inter-laboratory degrees of equivalence taking inter-laboratory correlations
into account.

A CIPM key comparison is executed either by a Consultative Committee of the CIPM, such as the
Consultative Committee for Ionizing Radiation (CCRI), or by the BIPM and leads to a KCRV In
certain fields, such as ionizing radiation, the BIPM maintains international standards against which
NMIs (for example, the primary standards dosimetry laboratories, PSDLs that are affiliated members
of the IAEA/M[HO Network of SSDLs') can compare their primary standards. These comparisons may
be made at any mutually convenient time and these comparisons are identified as "BIPM ongoing key
comparisons". However, although there are over II comparisons listed in the field of ionizing
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radiation, more than 77 of these comparisons are activity comparisons (rather than dosimetry
comparisons) for the many different radionuclides, that are measured using the International
Reference System (SIR).

The BIPM currently operates four ongoing key comparisons for ionizing radiation dosimetry. These
include dosimetry comparisons for air kerma in low- and medium-energy x-ray beams and for air
kerma and absorbed dose to water in 60CO gamma radiation. The comparison result is expressed as a
ratio of the NMI value for the quantity to the BIPM value and the report of the comparison is
published and listed on the BIPM web site. The results of subsequent comparisons with other NMIs
can then be cross-compared and the degrees of equivalence determined.

These comparisons have been running since the 1960's but to enter the results in the KCDB of the
MRA a comparison has to have been made within the last 10 years. There are currently seventy-four
participant entries across these comparisons. Indeed, all the PSDLs that are affiliated to the
LAEA/WHO Network of SSDLs are participants for their NMIs in one or more of these comparisons.
However, although the results have been published, there are as yet no entries in the KCDB. This is
because at the last meeting of the CCRI in 2001, it was agreed that various correction factors should
be verified and comparison reports completed with full uncertainty budgets before the results could be
published in the KCDB. This work is in progress.

The CCRI also operates CIPM key comparisons in dosimetry. These are run using transfer systems
comprised of secondary standards that are circulated to the PSDLs and calibrated at the BIPM at each
point in the circulation. One such comparison in progress is that of absorbed dose to water in 60co

beams. Currently, this comparison has been limited to NMIs holding primary standards for absorbed
dose to water, for example graphite or water calorimeters. NNITs registered as SSDLs would normally
compare their measurements through regional key comparisons that would have some PSDLs as
participants to link the results to the CIPM comparison results.

In the field of ionizing radiation, there is still some debate in the CCRI about the analysis of the
results for the activity comparisons and particularly for the dosimetry comparisons. It is hoped that all
these issues will be resolved during 2002 and the results will then be available in Appendix B.
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