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Introduction

The technical basis of the CIPM MRA is the set of results obtained through Key Comparisons
(KCs) carried out by the Consultative Committees of the CIPM, the BIPM and the Regional
Metrology Organizations (RMOs), and through Supplementary Comparisons (SCs) carried
out by the RMOs. Once approved, the final reports of KCs and SCs are posted by the BIPM
in the BIPM key comparison database (KCDB) and are normally published in the Technical
Supplement to Metrologia. Tables of degrees of equivalence and graphs of equivalence are
also displayed in the KCDB for KCs. These tables and graphs are extended with results of
linked RMO KCs when they become available.
These guidelines were prepared by the CCM Working Group on Strategy (WGS) and
approved by the CCM by correspondence. The objective of these guidelines is to ensure
that reports of CCM comparisons are prepared in an efficient, fair and uniform manner.
This document supplements Document CIPM MRA-D-05 (Measurement comparisons in
the CIPM MRA) 1.
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Preparation and distribution of Draft A and Draft B reports

Measurement comparison reports should be written to reflect the experiment that was
actually performed, including summary results from all participants. The Draft A report should
be circulated to all participants as soon as possible according to the protocol. The time
between completion of all the measurements of the comparison and distribution of the Draft
A report should in general not exceed six months. The coordinating group of a Key
Comparison (KC) may help the pilot laboratory to prepare the Draft A, and especially in the
statistical treatment of the data, and should check the conformity of the report with the
requirements of the CIPM MRA or the RMOs. Comments from the participants should be
received by the pilot laboratory and support group within two months of them circulating the
Draft A report.
When the final version of Draft A, which includes the proposed Key Comparison Reference
Value (KCRV) and degrees of equivalence 2, has been agreed by all the participants, it
1
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Hyperlinks in this document point to the current version of document.
See Note at the end of Section 4 regarding degrees of equivalence between pairs of participants.
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becomes the Draft B report. The report should be accompanied with a note indicating the
impact of the comparisons results on the CMC claims of the participating institutes (see
Appendix 2 for more details).
This Draft B is submitted to the corresponding WG for approval. The approved version of the
Draft B report is called the final report.
Note:
In the event of disagreement concerning the results or the interpretation of the results of a
KC, which cannot be resolved by the participants, the WG organizing the comparison shall
provide as soon as possible a statement about this dispute to the CCM-WGS, including the
advice of the WG. If still no agreement between the participants can be achieved, the matter
is referred to the CCM President for decision. S/he may seek advice from statisticians that
are experts in the evaluation of comparisons, from technical experts, and from other CCs,
and will then decide. Only if the issue is relevant to other CCs, shall the CIPM make the final
decision. In all these cases, the report of the KC will then contain a section that briefly
describes the points where agreement among the participants could not be achieved and
how the final decision was made.
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Getting approval of the report of a comparison

3.1 CCM KCs
In the case of a CCM KC, the corresponding CCM technical working group is charged with
examining Draft B prior to recommending it for formal approval (see 3.4). It is mandatory to
include the persons directly involved in the measurements in the review process by sending
the Draft B report also to all members of the technical working group.

3.2 RMO KCs
For RMO KCs, the chairperson of the relevant RMO Technical Committee on Mass and
related quantities (TCM) or on Fluid Flow (TCFF), together with the participants in the
comparison, checks the Draft B report and then forwards it to the relevant CCM technical
working group for further consideration and recommendation for formal approval (see 3.4).

3.3 RMO SCs
For the CCM, the relevant 3 working group is the CCM technical working group dealing with
the involved quantity (e.g. CCM Working Group on Force). This CCM technical working
group is responsible for commenting and performing final editorial checking of the report
within a period of six weeks. No further formal approval is necessary at the level of the CCMWGS.

3.4 Formal approval and deadlines
CCM approval (of final reports of CCM and RMO KCs) may be given by correspondence and
is based on the recommendation of the corresponding WG chair to the CCM Executive
Secretary. The CCM Executive Secretary checks the formal aspects of the report and makes
his recommendation as soon as possible to the CCM-WGS.
The CCM-WGS is responsible for the formal CCM approval of the final reports of CCM
and RMO KCs.

3

According to CIPM MRA D-05:
"Reports approved by the RMO must be forwarded to the CC Executive Secretary and the Chair of the
relevant working group (e.g. KC or CMC Working Group) of the CC to allow for a six-week period of
comment and editorial control. If at the end of the period, no objections have been raised within the
working group of the CC, the final report, accompanied by a statement that the control and comment
procedure has been completed, will be sent by the RMO TC Chair to the KCDB Office for publication
in the KCDB. Those CCs that wish to discuss RMO supplementary comparison reports and formally
approve them at the meetings of their relevant CC working groups may do so as an alternative."
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The recommendation for formal approval within the corresponding CCM technical WG and
the formal approval within the CCM-WGS are each limited to six weeks. No answer indicates
agreement.
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Publication of the results and entry into the KCDB

For all KCs, the final report approved by the CCM forms the basis for the entry of results into
the KCDB. For the CCM KC, only results from MRA signatories or designated institutes listed
in the Appendix A of the MRA can be included for the KCRV calculation. The graphs and
tables of equivalence explicitly shown include results only from MRA signatories and
designated institutes. If a participant is an MRA accepted participant (signatory or DI) at the
time the KC is approved and the comparison measurements are initiated, the participant is
allowed to remain in the KC through completion. The results of non-signatory participants are
included in the comparison reports but not in the graphs and tables of equivalence. The
results should be considered as evidence of metrological competence for any future CMC
submissions in the event that the laboratory becomes a signatory to the CIPM MRA. Usually,
the results of an RMO KC are linked to the KCRV established by the CCM KCs by common
participation of some institutes in both, CCM and RMO comparisons. For SCs, normally no
results will be published in the KCDB except the final report.
In all cases, a non-protected PDF version of the final report must be provided to the BIPM
KCDB Office by the CCM Executive Secretary together with a statement that it has been
approved according to the agreed CCM process.
The list of authors of the final report, together with their affiliations, must be clearly stated on
the first page of the final report.
The KCDB Coordinator will then contact the Pilot Laboratory if tables of numbers and/or
graphs are needed for publication (as is usually the case for KCs). These should normally be
supplied in Microsoft® Excel format.
In addition, a duly completed submission form is mandatory in order to launch the publication
of the final report in Metrologia’s Technical Supplement, an online publication available free
of charge.
Note:
The CCM decided at its 14th meeting (February 2013) that pair-wise degrees of equivalence
should no longer be published in the KCDB and that information on pair-wise degrees of
equivalence published in KC reports be limited to the equations needed to calculate them,
with the addition of any information on correlations that may be necessary to estimate them
more accurately. The CCM stresses the importance of continuing to report the values and
the graphs representing the degrees of equivalence relative to the key comparison reference
value.
With the exception of the appendix containing the reference value and degrees of
equivalence, the results in the Draft B report may be published as soon as the Draft B has
been agreed by the participants. The results may be published in different ways, depending
on the wider significance of the information. Apart from the Technical Supplement, the main
publication channels are scientific journals and conference proceedings.
The results of comparisons should also be used to control the impact of KCs and SCs on the
Calibration and Measurement Capabilities (CMCs) of the participating institutes, as published
in the KCDB (see Appendix 2 for more details).
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Future documents
•
•

Suggest a template for Draft A and Draft B report (see Consultative Committee for
Electricity and Magnetism (CCEM example).
Create a CCM appendix (see CCEM example) with a list of approved documents /
references, which is intended on the one hand to improve the conformity of Draft B
reports and Appendix B submissions and on the other hand to help the authors write
and the support groups check the reports.
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•

Publish CCM examples of analyses of KC results.

Appendix 1. Pilot Studies within the CCM
The following concerns Pilot Studies carried out within Working Groups of the CCM.
Review of pertinent information published in CIPM-MRA-D-05
Important information regarding Pilot Studies is contained in CIPM-MRA-D-05 :
Section 2.3
Pilot studies are a third category of comparison normally undertaken to establish
measurement parameters for a “new” field or instrument, or as a training exercise.
The results of pilot studies alone are not normally considered sufficient support for
calibration and measurement capability4 (CMC).
4

See Document CIPM-MRA-D-04

Section 3
Only key and supplementary comparisons are so far registered in the KCDB.
Section 3 also specifies that the naming of a Pilot Study follows the same conventions used
for Key and Supplementary Comparisons. For example, the first Pilot Study carried out within
WG D-kg would be designated as CCM.D-kg-P1, but this would not appear on the KCDB.
Because the KCDB is not involved in the registration or publication of Pilot Studies, the CCM
has adopted the following procedures, keeping in mind that the value of a Pilot Study is often
its flexibility.
Section 4.1

 paragraph 1.5 of the CIPM MRA should be interpreted with greater flexibility than
before. Any participation of NMIs and designated institutes from Associates in CC
comparisons or other activities should be carefully considered by the relevant committee
or working group on a case by case basis. Specifically and in exceptional cases
Associates may be invited to take part in CC comparisons, studies, pilots and other formal
activities where:
- this adds scientific or other value to the work or to the results obtained by other
participants;
- reference samples are only produced for the purposes of the CC comparison and no
linked RMO comparisons are possible; and
- their participation increases the efficiency or adds effectiveness to the relevant
activity.
CCM rules and procedures
1. Registration. A Pilot Study should be registered and progress updated using form, sent to
the CCM Executive Secretary for the information/approval of the CCM President. Participants
in the Pilot Study can be any NMI or DI that would normally qualify for participation in a
Ri-20130829-CCM_Guidelines_KC_Reports_23-07-2017v4 2.docx

4/7

similar Key Comparison within the CCM. The CCM President will decide whether other
potential participants meet the criteria quoted above from Section 4.1 of CIPM-MRA-D-05. As
with Key Comparisons, Pilot Studies should be registered at the earliest opportunity.
2. Approval for Publication. Pilot Studies need not follow the strict procedures of Key
Comparisons in order to proceed to publication. The CCM WGS, which is chaired by the
CCM President, decides whether the work may be published with the designation of a CCM
Pilot Study. It is possible to publish a Pilot Study in the Technical Supplement of Metrologia
as long as there is a link to the final report on the BIPM website. Since links to Pilot Studies
are not provided on the KCDB, the CCM maintains the needed links on its own website.

Appendix 2. Impact on CMC claims
The participating laboratories should send a declaration to the pilot laboratory that they
checked their results against their CMC claims. This declaration includes a statement of
whether or not these claims are supported by their results. If not, they describe the measures
to be taken to remove this inconsistency. The declaration is to be included in a separate
executive report, and is not part of the comparison report. The pilot laboratory is responsible
for the collection of the information and for including a note with the Draft B report saying if
there is any impact on the CMCs of any of the participants. In case of inconsistencies, the
CCM Executive Secretary sends the information to the relevant RMO TC-M chairs. The rules
are given in CIPM-MRA-D-05 in case there is an impact on the participants’ CMCs.

Declaration of the impact of a CCM or RMO comparison on the CMC claims

1. Subfield:

RMO internal identifier

2. KCDB identifier:
3. Pilot/Coordinating laboratory(ies) (acronyms and countries):
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4. Participating institute (acronym and country):

Person who declares on behalf of the participating laboratory
Name:
Tel:
e-mail:

The declarer affirms that the comparison results of his/her NMI have been checked
against their CMC claims and states (please add rows as needed in the following table):
measurand

our CMC claims

our comparison
results

Yes or No, our claims are
supported by our comparison
results

If case of inconsistencies, please describe the steps that will be taken so that the CMC
and comparison results will be consistent (some examples: modify CMC, withdraw CMC,
carry out a follow-up comparison in hopes of maintaining present CMC).
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