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1. Background

11. Onthe CIPM MRA

Paragrap!8 of the CIPM MRAdefinesthetechnical basis of the arrangement

3.1 The technical basis of this arrangement is the set of results obtained in the course
of time through key comparisons carried out by the Consultative Committees of the CIPM, the
BIPM and the regional metrology organizations (RMOs), and published by the BIPM and
maintained in the key comparison database’. Detailed technical provisions are given in the

Technical Supplement to this arrangement.

3.2 Key comparisons carried out by Consultative Committees or the BIPM are
referred to as CIPM key comparisons; key comparisons carried out by regional metrology
organizations are referred to as RMO key comparisons; RMO key comparisons must be
linked to the corresponding CIPM key comparisons by means of joint participants. The degree
of equivalence derived from an RMO key comparison has the same status as that derived from

a CIPM key comparison.

Badk to table of contents

2.1. Keycomparison

A key comparison is me of the set of comparisons selected by a Consultative

Committee to test the principal techniques and methods in the field

Note: Key comparisons may include comparisons of represemsaof multiples and

submultiples of SI base and derived urasswell acomparisons oartefacts

! At presentthe ley comparison data base (KCDB) isintained by thé&KCDB office of theBIPM
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2.1.1. CIPM key comparison

A CIPM key comparison is &ey comparisonexecuted in the framework o
Consultative Committee doy the BIPM A CIPM key comparisoheads to a key comparison

reference valule

Note: BIPM key comparisonsonsist ofseries of successive bilateral comparisons
between NMIs and the BIPerformed when the BIPMolds a unique facilityg.g SIR for

activity of radionuclides

2.1.2. RMO key comparison

A RMO key comparison is key comparison executed the framework ot regional

metrology organizatian

2.1.3. Key comparison reference value

The key comparison reference value is tiederence valueresulting from the
measurements takenanCIPM key corparison,accompanied by its uncertaintyormally the

standard uncertainty)

Only CIPM key comparisonscérried out by a Consultative Committee or the BJPM
result in akey comparison reference value. For a key comparison carried out by a regional
metrolog/ organization(RMO key comparison}he link to the key comparison reference
value is obtained by reference to the results from those institutes which have also taken part in

the CIPM key comparison.

Note: The method used to determine kibg comparison ference valués part of the
protocol of the comparison and is agreed byGbesultative Committeer bythe appropriate

working groupto which the Consultative Committee has delegated this task

2.1.4. Degrees of equivalence
The degree of equivalenceelative to the key comparison reference valagé a
measurement standard or of a measurement ieslé degree to which threeasuredalueis

consistent with the key comparison reference valies is expressed quantitatively byo

2 See3.1nomenclature of comparisons
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terms the deviation fromte key comparison reference value andetkigandedincertainty of
this deviationcomputed at a 95 % level of confiden(@e practice, this is often approximated
by using a coverage fact@requal to2). The “graph of equivalence” shows the degrees of

equivalence relative to the key comparison reference value.

The degree of equivalence between two measurement staodandsmeasurements
results (also knowm as “bilateral degree of equivalerige or “pair-wise degree of
equivalenc®) is expressedjuantitatively by two termsthe deviation of oneneasured value
with respect to the other, calculated asdtiference between their respective deviations from
the key comparison reference value andetkgandedincertainty of this eviationcomputed
at a 95 % levleof confidence (in practice, this is often approximated by using a coverage
factork equal to 2.

The matrix of equivalence consists of the full set of degod equivalenceThis may
be published in the KCDB but in the event that it is not publistieddetails relating to its

calculation are available in the final report.

2.2. Supplementary comparisons

A supplementary comparisaa acomparisonusuallycarried out byan RMO to meet
specific needs not covered by key comparisdesy.regional needs)for instance
measurements of specifertefacts or measurements of parameters not within“tm@mal’

scope of th&€onsultative Committees.

Consultative Committees mayoweverdecide to run a supplementary comparison
when there arenly few participants gaable of measuring the required quanfitgne shang
the same RMQ) whenno link can be made to an RMO comparisorwbenthe distribution
of samples to measure is a constraiior jnstance measurements of radioactive matrix

reference materials).

% In special cases, the G@nay decide that the degreef equivalence be expressidrelative values,

after normalization relatively to the key comparison reference value or the nominal value of the measurand.
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2.3. Pilotstudies

Pilot studies are a third category of comparison normally undertaken to establish
measurement parameters for a “new” field or instrument, or as a training exercis&€he results
of pilot studiesalone are notnormally consideed sufficient support for calibration and

measurement capabilftyCMC).

Back to table of contents

3. Registration of comparisons in the KCDB and status report

Registration of comparisons must be made through ®K¥M key comparison

databaseoffice (KCDB Office), using theKey and supplementary comparison registration

and progress form. Only key and supplementary comparisons are registered in the KCDB.

Paticipants who are either i) signatories of the CIPM MRA, or ii) designated institutes for
their country through the process of CIPM MRAOG, will be listed in the public website of
the KCDBfor the comparison

During the course of @aomparisorthatis registered in the KCDBIt is importantthat
up-to-dateinformation on the progressof the comparisorbe readily available.This implies
that the participants, the KCDB8ffice, and theConsultative Committe¢the President the
Executive Secretary andthe working group designated by theo@sultativeCommittee for
this tash shouldbe regularly informed by the pilot institutd the status othe comparison.
The progressof a comparisorshallbe reported to the KCDB officeith the same fornused
for registraion. Oncethe progress of the comparison is reported to the KCDB office, the
updatedstatuswill be made public on the KCDB website.

3.1. Nomenclature of key comparisons

Upon registratiorwith the KCDB Office, each key or supplementary comparison is

identified by auniquenomenclaturg

4 See documer€IPM MRA-D-04

® Some RMOs also use an internal identifier before the comparison is registered. This identifier may be

kept in the KCDB and can be found using the website free form search engine.
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The first partof the namedentifies the comparisomA second part may be uséal

identify subsets of a particular comparis(see below)

e First, thebody under the auspices of which the comparison is carriedlmsican be
- Consultative Committee€CC
- BIPM: BIPM.

- Regionalmetrology organizatiomlesignated by its acrony/AFRIMETS., APMP.,
COOMET., EURAMET., SIM., etc.

The dot(.) is added for the BIPM and for the acronym abfregional metrology

organizatiorfor clarity in reading the nomenclature.
e Secondthe field of measurement, designated as in the titles of Consultaimenittees:

AUV for Acoustics, Ultrasound and Vibration;

QM for Amount ofSubstance

EM for Electricity and Magnetism;

RI for lonizing Radiation;

L for Length;

M for Mass and related quantities;

PR for Photometry and Radiometry;

T for Thermometry;

TF for Time and Frequency

e Third, which applies only when the comparison is specifically chosen by a given
Consultative Committeavorking group part of the acrogym of the working group

preceded by a dptor instance
.RF for the Working Group on Radio Frequencies of the CCEM;
.M for the Working Group on MasStandardef the CCM;
.P for the Working Group on Pressure of the CCM;

.F for the Working Group on Forcé ithe CCM,;
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.D for the Working Group on Density of the CCM;
.H for the Working Group on Hardness of thEIZ.
This alsoappliesto the three sections of the CCRI (without the dot):
() for Section I;

(1) for Section II;

(1) for Section III;

as well ago the CCAUV:

.A for Acoustics;

.U for Ultrasound;

.V for Vibration;

W for Underwater acoustics

e Fourth a hypher(-).

e Fifth, a capital letter, K for key comparison, S for supplementary comparison ford P

pilot study

e Sixth, a number, generally in the sigssive order 1, 2, 3, etc.

The second part of the nomenclature may be omitted, but is useful to distinguish

betweerseveral suitomparisons of a key or supplementary comparison. It can take any form

but should always be preceded by a @ptThe most usal cases are:

- .a, .b, .c for several sutbmparisons, corresponding to different ranges of

measurements of the same quantity;

measurementf a specific radionuclid&'Xy.

the year in which the comparis@ninitially registered in the KCDB.

.1, .2,.3 for subsequent bilateral comparisons to a key comparison.

Xy-aBy which appears in the field of ionizing radiation for identifying the

Dots or hyphens can be added as desirable for clarity in this second pamafeclature.

Two or morekey comparisonsaresponding to the same description but carried out

over two different time intervals mukave differenidentifiers Normally, these comparisons
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are identified with different numbers, in which cdke second part may be kept unchanged
However, it ispossible tokeep the same numben which casechanging the second past
mandatory

Back to table of contents

4. CIPM key comparisons

The Consultative Committees are responsible for choosing the key comparisons. In

each fielda set of key comparisons is identified which covers a range of standandterto
test the principal techniques in the field.

The procedures used by Consultative Committees for selecting, conducting and
evaluating key comparisons, including ithéetaled technical protocols and periodicity, are

designed to ensure that:
« the comparisons test all the principal techniques in the field,
« the results are clear and unequivocal;
* the results are robust;

» the results are easy to compare with those ofespronding comparisons carried out
subsequentlpy regional metrology organizations;

» overall, the comparisons are sufficient in range and frequency to demonstrate and

maintain equivalence between the laboratories participating in the CIPM MRA.

4.1. Participation in CIPM key comparisons

According toparagrapl6 of the CIPM MRA

6 Participation in key and supplementary comparisons

6.1 Participation in a CIPM key comparison is open to laboratories having the highest
technical competence and experience, normally the member laboratories of the
appropriate Consultative Committee. Those laboratories that are not members of a
Consultative Committee and not NMIs must be nominated by the designated national
metrology institute referred to in paragraph 1.4 as being responsible for the relevant

national measurement standards. In choosing participants, the Consultative
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Committees should take proper account of regional representation. The number of
laboratories participating in CIPM key comparisons may be restricted for technical

reasons.

6.2 Participation in key comparisons organized by an RMO is open to all RMO
members and to other institutes that meet the rules of the regional organization
(including institutes invited from outside the region) and that have technical
competence appropriate to the particular comparison.

6.3 Participation in RMO supplementary comparisons is open to those institutes

meeting the requirements specified in paragraph 6.2.

At its 2005 meeting, the CIPM decidedn the following policy concerningthe
participation oflaboratories irAssociates of the CGPM

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.

that reports of CC comparisons in which NMlIs and other designated institutes from
Associates take part may be included in the KCDB although these reports should
make clear those results which come from Associates. Their results should not

normally contribute to a key comparison reference value in comparisons which are

® CIPM 200505, paragrapB.4. In the text, CC refers to Consultative Committees and KC refers to key

comparisons.

Version 16
March2016
Pagel0of 28


http://www.bipm.org/cc/CIPM/Allowed/94/SERVICESTOASSCIPM05.pdf

Measurement comparisons in the context of the CIPM MRA
CIPM MRA-D-05

CIPM MRA-

arranged by the Consultative Committee unless it may be shown to be of significant

scientific value to other participants;

Associates who are invited to take part in a KC organized by a Consultative
Committee may be invited to attend working group meetings at which the results

from that comparison are discussed;

that representatives of NMIs or DIs from Associates may be invited, on a one-off,

case by case basis, to attend CCs or working groups as guests; and

Associates may be asked to pay, as provided for under Article 15 (1921) of the
Convention of the Metre, for any extra costs incurred by the BIPM of their

participation in comparisons, particularly those which are piloted by the BIPM.

It is important to note that a national metrology institute (NMI) or designated institute
(D) that has never participated in a comparisaay nwish to acquire a benchmark of its
performance before participating in a key comparison. This can be achieved by running pilot
studies in parallel to a key or supplementary comparison or by participating in a key or
supplementary comparison in “pilot study” mode. The results of the NMls or DIs participating
in the pilot study are not to be used to compute reference values, and the name of the institute
will not be published in the KCDB. Participation in “pilot studies” run in parallel to
comparisons mudte agreed before the comparison measurements. Radslts from pilot

studies are not considered sufficisapport of CMCs.

Back to table of contents

4.2. Initiating a CIPM key comparison

CIPM key comparisons are initiated at anSultative Committemeeting

The Consultative Committee at each of its meetings examines the need for
comparisons and decides whighesfrom alist of key comparisons should be initiated attth
meeting taking into account, among other things, the wée of regional metrology
organizations. For each comparison, a pilostitute is identified to take the main

responsibility for running the CIPM key comparison.

In drawing up the provisional list of participants and an approximate timetable, the

Consultéive Committee ensures that an adequate number of participants from each of the
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main RMOs take part so that copesding regional comparisons cha properlylinked to

the CIPM comparison.

In some CIPM key comparisons the number of participants may niéedi for

technical reasons.

The Consultative Committee may form a coordinating groominating wo or three
institutes from the provisional list to help the pilot institute in drawing up the technical
protocol and timetable for the comparison

The timetable of this and any other comparisons decidgdthe Consultative
Committee should bdiscussed to ensure that the workload of the whole set is not too great
for the participating and pilot institutes, and that the results will be available for the next
meeting, normally in three (or occasionally two) yééiree. For this the total circulation time
of the standards must be fixed and shontd exceedeighteenmonthsunless there are

exceptional circumstances.

Back to table otontents

4.3. Organization of a CIPM key comparison

The organization of a CIPM key comparison is the responsibility of the pilot institute
which may behelped bythe coordinating grouprhe first task of this group is to draw up the
detailed technical protocdbr the comparison (see Sectidd) and its dispatch, inviting
participation as defined by the Consultative Committee (see parag@ipineCIPM MRA).

In thosecommittees having permanent working groups or sectiesgonsible for specific
areas of adtity, the draft protocol must be sent to the chair of the relewariting group or
section The invitation to participate is sent directly to the delegates of member institutes
present at thereviousmeeting of the Consultative Committee, plus absemhipees.Copies
of the invitation and draft protocol are also sent to the BIPM executive secretary of the

Consultative Committée

The main pointdo be decided by the group headed by the pilot institute are the

following:

" Consultative Committees or working groups may decide to publish these documents in their

correspondingvebsite. When approved, the technical protocol may be published in the KCDB.
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» List of participants with fuldetails of mailing and electronic addresses
* Travellingstandard or standards to be used in the comparison

» Whetheror not a pilot comparison or any other preliminary work needs to be
carried out among a restricted number of participants to verifgatfermance of the

travelling standard

» Patternof the fulkscale comparisqgrwhichranges from the simple circulation of a
single travelling standard around all the participants to the sending of an individual
travelling standard directly to each panpiant from the pilot institute, or from each

participant to the pilot institute or some combination of these

« Startingdate, detailed timetable, means of transport and itinerary to be followed by
each travelling standard his starting date is subsequ#y referred to as the starting

date for the comparison
» Proceduren the case of failure of a travelling standard
» Proceduren the case of unexpected delay at a partiziganstitute

» Customsdocuments to accompany the travelling standardsereATA carnetor

other for those participants not qualifying for the ATA scheme.

Back to table of contents

44. Technical protocol for a key comparison

The coordinating group draws up the detailed technical protocol.isTkechntal
protocol is an important part of the comparison and specifies in detail the procedure to be
followed. It is important to remember, however, that the purpose of a key comparison is to
compare the standards as realized in the participating institutes, negjuire each participant
to adopt precisely the same conditions of realization. The protocol should, therefore, specify
the procedures necessary for the comparison, but not the procedures used for the realization of

the standards being compared.

Thepoints treated in the protocsihouldincludethe following:

8 For those cases where there is no coordinating group, the responsibility relies on the pilot institute.
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» Detailed description of the devices: make, type, serial number, size, weight,

packagingetc, and technical data needed for their operation.

 Advice on handling the travelling standards, induding unpacking and subsequent
packing and shipping to the next participartis should include a complete list of
the content of the package including handboeks, and the weight and size of the

whole package.

» Action to be taken on receipt of the standards in a participating institute.

* Any tests to be carried out before measurement.

 Conditionsof use of travelling standasdiuring measurement.

* Instructions for reporting the results.

* Proposl for themethodof determination of th&ey comparison reference value

* List of the principal components of the uncertainty budget to be evaluated by each
participant, and any necessary advice on how uncertainties are estimated (this is
based on the principles laid out in #8390 Guide to the Expression of Uncertainty in
Measurement). In addition to the principal components of the uncertainty, common
to all participants, individual institutes may add any othiéwat they consider
appropriate. Uncertainties are evaluated at a level of one stanuegdainty and
information must be given on the number of effective degrees of freedom required

for a proper estimadn of the level of confidence.

» Timetablefor communicatig the results to the pilot institute. Early communication

helps to reveal probms with the travelling standard during the comparison.

 Financial aspects of the comparison, noting that in general each participating
institute is responsible for its own costs for the measurements, transport and any
customs charges as well as any dgenthat may occur within its country. Overall
costs of the organization of the comparisorcluding the supply of the transfer

devicesare normallyborneby the pilot institute.

* Insurance of transfer devices is decided by agreement among the participants taking

account of the responsibility of each participant for any damage within its country.

Back to table of contents
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45, Circulation of transfer standards and customs formalities

The pilot institute is responsible for orgamgithe circulation and transport of the
standards and ensuring that the participants make proper arrangements for local customs

formalities.

The equipment must be handled with care,ordy by qualified metrology personnel.
It is desirable and in somesss essential that the transfer instruments be-bamikd. If this
is not deemed essentiakrtain precautions must nevertheless be taken. As goods are usually
delivered to a shipping department in an institute a warning note should be attached to the
package indicating that the package should be opened only by laboratory personnel. The
participating institutes are responsible for transport to the next institute according to the
circulation scheme. The method of transport as defined in the instruciiandd be

respected.

Before dispatching the package, each participant must inform the next participant and
the pilot institute, giving transport details.

If an ATA carnet is used, it must be used properly. Upon each movement of the
package the person orgaing the transit must ensure that the carnet is presented to customs
on leaving the country, and upon arrival in the country of destination. When the package is
sent unaccompanigethe carnet must be included with the other forwarding documents so that
the handling agent can obtain customs clearance. In no case should the carnet be packed with

the device in the package. In some cases it is possible to attach the carnet to the package.

After arrival of the package, the participating institsitw®uldinform the pilot institute
of this by completing and returning a fotimatis included in the package. Immediately after
receipt, the participating institushouldcheck for any damage of the standards, in particular

scratches and rust, and report this to ke mpstitute.

If a delay occurs the pilot institutghould inform the participants and if necessary
revisethe time schedule

Back to table of contents

4.6. Reporting the results of the measurements
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are completed. The measurement restitgether with theassociatedincertainties and any
additional information requiresghould be reported in the format given in the instructions as
part of the protocol, usually by completing the standard forms annexed to the instructions.

A result from a participant is notonsidered complete without an associated
uncertainty, and is not included in the draft report unless it is accompanied by an uncertainty
supported by a complete uncertainty budget. Uncertainties are drawn up following the
guidance given in the technicalopocol.

If, on examination of the complete set of results, the pilot institute finds results that
appear to be anomalous, the corresponding institutes are invited to check their results for
numerical errors but without being informed as to the magnitudggor of the apparent
anomaly. If no numerical error is found, the result staadd the complete set is sent to all

participants.

Back to table of contents

4.7. Reportofa CIPM key comparison

The pilot institute is responsiblerfwriting the report ofthe key comparison. The
report passes through a number of stages before publication, and these are referred to here as
Draft A, Draft B andFinal Report

The first draft,Draft A, is prepared as soon as all the results have leeeived from
the participants. It includes the results transmitted by the participants, identified byamame
a first calculation of thekey comparison reference valuelowever the results are not
communicated if there are any outliers, until the pamdicts concerned have been contacted

to ensure that there are no arithmetic, typographical or transcription errors involved.

The participants may make commeatstheir own results and these may be modified
if there were errors in the report of the res(tigpographical errors, different units,
transcription errors from the institute report to maft A report).In the case of results that
are discrepant with the reference vatuweare not consistent wittheir published CMCsthe
participants are not alwved to withdraw their results from the report unless a reason not
attributable to the performance of the laboratory can be assigned (for example, if an excessive
drift or a malfunction is detected in the trdish standard).Individual values and

uncertanties may be changed or removed or the complete comparison abandoned, only with
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the agreement of all participants and on the basis of a clear failure of the travelling standard or

some other phenomenon that renders the comparison or part of it invalid.

As the results may be changed due the reason explained &bafteA (in all its
versions)must be considered confidentiahd distributed among the participants o

results may chang®raft A reports cannot be used as support for claiming CMCs.

Until all the participants have agreed on the report, it should be considered to be in
Draft A stagejt being possible to have successive versimaff A1, A2,...etc).

In calculating the key comparison reference value, the pilot institute will use the
methodconsidered most appropriate for the particular compafgisormally that proposed in
the protocol) subject to confirmation by the participants and, in due course, the key
comparison working group and the Consultative Committee. After deciding the key
conmparison reference value and its uncertainty, the deviation from the reference value and the
expanded uncertainty at a 95% level of confiderkce 2 for infinite number ofdegrees of
freedom) of the deviation are deduced for each of the individual re@dggrees of
equivalence). Athis stagethe participants may review the initial decisitmninclude or not

bilateral degrees of equivalen&eibject to approval of the corresponding CC.

Once the final version oDraft A, which includes the proposddey conparison
reference value and degrees of equivalence, is approved by the participants, the report is
considered adDraft B. It must then be submitted for approvaby the corresponding
Consultative CommitteéAt this stage, the results are not consideredidential and can be
used to support CMCs aman beused for presentations and publications, extapthe key
comparison reference value and tHegrees of equivalence which must be considered
confidential untilthey areapproved by the @hsultative Comiittee and published in the
KCDB.

The working group on key comparisons is normally charged with examiviafiy B
prior to its distribution to all members of the Consultative Committee, to ensure that it meets
all the requirements set by tltmmmittee In the case of those Consultative Committees
having permanemnivorking groups dealingvith specific areas of activity, the Consultative
Committee may ask theseorking groups taundertake the functions of the key comparison

working group.
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Entry of the resultsincluding the degrees of equivaleno#p the KCDB must wait
until Draft B has been approved by the Consultative Commitéevhich pointthe Draft
becomes thé&inal Report At that stage, thenention“Draft B” in the title or contentshould
be replaed by the mention “Final Report”. Approval by the Consultative Committee may be
given by correspondence on the recommendation of the working group on key comparisons.
Each Consultative Committee will set its own procedures for approving the results of key

comparisons in the most efficient and timely way possible.

In the evenbf disagreement concerning the results or the interpretation of the results
of a key comparisonyhich cannot be resolved by the participants, by the key comparison

working group or kg the Consultative Committee, the matter is referred to the CIPM for
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As patrticipation in CIPM key comparisons mbg limited in numker for technical
reasons, it is recommended that if possible, RMO key comparisons be open to participation of
NMis of other regions.

The RMO key comparisons must be linked to the corresponding CIPM key
comparisons by means of joint participanfcis is nandatory to demonstrate global
equivalenceTo achieve this, it is recommended that at least two of the participants in the
precedingCIPM key comparison participatdsoin the RMO key comparison.

5.2.  Organization of RMO key comparisons

The RMO key comparisas must follow the same protocas a preceding CIPMkey
comparison and must be approviedadvanceas “key” by the corresponding Consultative
Committee Instead of the methotb determinea reference valyghe RMO key comparison
protocol must include theray in which the results will be linked to the correspondigM

key comparison reference value

The mechanism for approval depends on piaeticular Consultative Committee’s

practice.

53. Reports of RMO key comparisons

The procedure for repang an RMO key comparison is basically the sarae that
described irSection4.7. Only key comparisons carried out by a Consultative Committee or
the BIPM (CIPM key comparisonslead to a key comparison reference value. Fiewn
comparison carried out byn&®&MO, the link to theCIPM key comparison reference value is
obtained by reference to the results from those instithegfiave also taken part in the CIPM

key comparison.

The complete results of the linked RMO key congmar are shown in exactly the
same form in the pages of the original CIPM key compaiisdine KCDB However, the link
for “participants” in the page for the RMO comparison lists only the laboratories that

participated in this exercise.

The degree of equalencerelative to the @M key comparison reference value
derived from an RMO kegomparison hathe same status as that derived from a CIPM key

comparison.
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6. Subsequent bilateral key comparisons

Subsequent bilateral key comparisons are normally castietbr one of the following

reasons:

— After completing a key comparison, an institute that considers its result
unrepresentative of its standards may request a subsequent bilateral comparison with

one of the other participants.

— An institute that was notendy to participate at the time a key comparison was
conducted may request a subsequent bilateral comparison with one of the

participants.

The results of subsequent key comparisons may be added to the data for the previous
key comparison in the KCDB, with note specifying that these results correspond to the
subsequent comparisorkxcept for BIPM ongoing comparisons,hen a Consultative
Committee chooss to include new participantsno key comparison reference valug
computed for these new results aneytlare nonormallyused to modify thé&ey comparison
reference valuebtained from the results of the original participaiiitse results are linked to
the original key comparison through the joint participation and the linking laboratories
original resuls remain valid. In suchcases, degrees of equivalence are computed for the
participants in the subsequent comparison with respect to all other participants and to the

previouskey comparison reference value

The results of subsequent key comparisons neagsisigned a separate identifier at the
request of &onsultative Committe€eThis identifier will usually be the name of the previous
comparison plus a suffikAs with the results of RMO key comparisortse tomplete results
of the linked subsequent conm@®ns are shown in exactly the same form in the pafte
original CIPM key comparison and that of the subsequent comparison. However, the link for
“participantd in the page for the subsequent comparison lists only the laboratories that

participatedm this exercise.

° Bilateral comparisons are no longer assigned the special idefiBfiet for registration in the KCDB.

This allows potential additional participants to join in the comparison without the need to modify the identifier.
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Bilateral comparisons of standards with lelegm stability carried out by thBIPM
may be conducted according to special arrangements nmemtessarilycovered by this

document.

7. Supplementary comparisons

Supplementarcomparisons areaormaly organized by the RMOs to cover areas or
techniques not covered by key comparisons. Theseamplementary to key comparisons
and arenot intended as secoitelvel comparisons. Tlrefinal reports argpublished in the

KCDB, but degrees of equivalence a@ necessarily computed.

The rules for the participation in CIPM and RMO key comparisons also apply to

CIPM and RMOsupplementargomparisons (paragrap#sl and5.1).

Bilateralsupplementarycomparisons should follow the same procedure as multilateral

supplementary comparisons.

7.1, Participation in supplementary comparisons

Participationin supplementary comparisons is decided by the organoodyg, usually
the RMO. As with RMO key comparisons, it is recommended that participation is open to
NMiIs and Dls from other RMOs.The policy for reporting comparisons that involve

paticipants who are nesignatoriedo the CIPM MRA is stated iparagrapl8.

7.2. Reports of supplementary comparisons

Preparation of the reports of supplementary cormpas should follow the same three

stage proces®raft A, Draft B, Final Report The difference are:
— approval iggivenby the corresponding RMO commitiee

— degrees of equivalencelativeto a supplementary comparison reference value may

be computedbut this is not mandatory

- Reports approved by the RMO must be forwarded to the CC Executive Secretary
and theChair of the relevant working grouge(g.Key Comparison or CMC Working Group)
of the CC to allow for &ix-week period of commerand editorial controllf at the end of the

period, no objections have been raisdgthin the working group of the CC, the final report
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accompanied by a statement that the control and comment proceduredn completed;ill
be sent by the RMO TC Chaiw the KCDB Office for publication in the KCDB.hose CCs
that wish to discuss RMO supplementary comparison reports and formally approve them at

themeetings of their relevant CC working groups may dassan alternative.

To be used as support for CMCs #iral Reportsshouldbe published in the KCDB

8. Publication of comparisons in the KCDB

Measurement comparison reports should be written to reflect the experiment that was
actually performed, includingusnmary results from all participants. These reports should be
accessible from the online Key Comparison Database, but the graphs and tables of
equivalence explicitly shown should include results only from signatory NMlIs and DIs. The
results for norsignatey participants 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. Notthat thiswould not apply to laboratories participating in a
measurementamparison under less stringent rules than the signatory laboratories (e.g. as a
‘pilot study’ participant for a measurement comparison in chemistry).

The omparison FinalReportsfor publication must be sent portable document
format (pdf) to the correspnding Consultative Committée executive secretargnd after
approval to the KCDBOffice, together with a cleastatementhat the report is approvdy
the RMO and/or the CQt should be accompanied by a short abstract in Word fdimaais
also incuded in the Final ReporEorkey comparisonst shouldalsobe accompanied byna

EXCEL spreadsheet file containing tbataand graphs to be published in the KCDB.

It is recommended that thEinal Reportsof all comparisonsare published ina
technical journal such asthe Technical Supplement dfletrologia, or any other publicly
availablepublication

Back to table of contents

Monitoring the impact of comparison results

The chain of responsibility to ensure that CMC claimslenlay an NMI are consistent

with the results obtained in key and supplementary comparisons is identif@as:
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1. The NMI making the CMC claim has primary and principal responsibility.

2. Through itstechnical committees/working groypthe RMO shold monitor the
impact of key and supplementary comparison results on CMC claims for its member
NMls.

3. The Consultative Committagorking groupson CMCs are intended to:

* provide guidance on the range of CMCs supported by particular key and

supplementargomparisons;
« identify areas where additional key and supplementary comparisons are needed,;

 coordinate the review of existing CMCs in the context of new results of key and

supplementary comparisons.
The procedure for monitoring the impact of comparssis as follows:

1. After Draft B is approved, if the NMI detects a discrepancy between the published
CMC and the result of a comparison, the NMI should send a communication to the
corresponding RMO technical committead to the chair of the RMQechnial
committee/working group responsible for approval of NMI quality management

systems

If the pilot institute or any other participandetects the discrepancy between the
results of a laboratory in a comparison and published CNh€gjlbt instituteshoud
write to the NMI alerting them to any potential problems heit results for the
comparison, copying to the NMI’s RMO technical committee and the chair of the
RMO technical committee/working group responsible for approval of NMI quality

management sysms

In both cases, the communicati@hould also be copiedto the Consultative
Committeeworking groupon CMGs with jurisdiction over the comparison, the
JCRB and the President of tBensultative Committee

2. Within ninety days, the RMGshould writeto the Consultative Committee working
groupon CMGs, the JCRB and the President of f@ensultative Committeéwith
copy to NMI) stating the action plan for correcting any potential problems. A
resolution statement, in the next RMO annual report on thesstguality systems,

shouldfollow stating the results of the corrective action. In casegeuhe action
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plan fails to resolve the problems withéix months, the RMGshouldrequest from
the JCRB the temporary removal of the CMCs from the KCDB.

3. The RMO shouldrequest from the JCRB the reinstatement of temporarily removed

CMCsonce the corrective action has been implemented.

4. The Consultative Committeshouldinform the CIPM of the incident as part it$

annual report.

Badk to table of contents

10. Related documents

CIPM MRA - Mutual recognition of national measurement standards and of calibration and
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Appendix 1 — Flowchart of CIPM and RMO key comparisons

CC decidesto

> canyoutakey < organize parallel or
\ comparison subsequent regional
1: The pilot laboratory contact person cormpansons £
submitl: a conpleted Conparison . CIPM pmmf:c_\lt 3
{ Remistration Formtothe CC Execumve including participants
A 4 #| Secretary andKCDEOffice. The KCDB ﬁomC{P.\{
CC drawsup provisionallist of Office registers the comparisoninthe KCDE compsusor,

Any RMOmay

participants andnames pilot laboratory*

2: RMO protocol must be submitted
tothe CC Executive Secretary for
Y approvalby the CC (ar CCWG)
Pilot laboratory writes protocol and
distributes to participants
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Appendix 3 - Flowc

RMO TC WG establishes an RMO Supplemantary
Comparison’ (SC)to (a) fill gapsleft by CIPMRMOKC
program and or (b) meetspedfic needs ofits membears

1: Thelist of participants shouldinclude
,,,,, NMIs thathave participatedina CCKC or
RMO TC WG draws up provisional list* s e
of participants and names pilotlaboratory®
* 2: The pilot laboratory contact persen
= submits a completed Con
Pilot laboratory writes protocal’ and “l Regstrati rmto the KCDE O
= distributes to participants KCDB Office registers the companis:
KCDB
Transfer standard circulatedaccording to
compansenschedule.
A
Results sent according to comparison
schedule’
Resultsmavbe
: published at this
Pilot laboratory writes Draft A of 5 (aldwughn.ot stage, excludng
emorsmay be B comparnsonreport and distribiges to inthe KCDByet) equivalences
comected participants (in confidence)
I
I
Yes !
Pilot laboratory writes Draft B: DraftB !
\ equivalences includedas appendix agreed? -
es

Arbitration
by RMO

Version 16
March2016
Page28 of 28



	Contents
	Nomenclature

