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[Message from the EUROMET Chairman|

"The first edition of 'Metrology in Short' was published in October 2000 in order to increase the
awareness of metrology in Europe and to establish a common metrological understanding and frame
of reference. Such was the demand for 'Metrology in Short' that EUROMET decided to produce an
updated version in 2003. This 2nd Edition has been expanded to include information about the
organisation of the metrology infrastructure around the world. It explains the purpose and operation
of the CIPM Mutual Recognition Arrangement and describes the various Regional Metrology
Organisations, including APMP. The popular quick reference section on the Sl system of units has
been retained, making this small booklet an indispensable source of information about all aspects of
international metrology.

The 2nd Edition of 'Metrology in Short' was published at the end of 2003, and | am delighted that a
Japanese version is now being produced. | hope that it will prove to be as popular in Japan as it has
been in Europe and that it will contribute to a truly international understanding of metrology, its
objectives, its system of units and its worldwide frame of reference.

Seton Bennett
EUROMET Chairman

April, 2005
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VIM International Vocabulary of basic and general terms in Metrology 1993
2007

Metrology in short
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2003
—Metrologie v kostce

1 2002 2000 fijelinek@cmi.cz
2 2003 fijelinek@cmi.cz

—NMetrogija ukratko

2000
—NMetrologi - kort og godt
1 1998 1000 pho@dfm.dtu.dk
2 1999 2000 pho@dfm.dtu.dk
—Metrology -in short®© ( )
1 2000 10,000 pho@dfm.dtu.dk
2 2003 10,000 pho@dfm.dtu.dk fiona.redgrave@npl.co.uk
—NMetrology - in short
1 2001 5000 mikes@mikes.fi
2 2002 mikes@mikes.fi
—Metrologija trumpai
1 2000 100 rimvydas.zilinskas@ktu.lIt
2 2004 2000 vz@lvmt.It
—Metrologia - em sintese
2001 2500 ipg@mail.ipg.pt

—2004

—2004
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2.1.6

I1ISO GUM 6
GUM

Y=y U

0.081 mQ 1.0000527

R = (1.000053+ 0.000081) Q

k=2

k=2 95 %
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2.1.7

2.2

OIML International Organisation of Legal Metrology 3.1.7



221

2.2.2

EU

1971

MID: Measuring Instruments Directive

EU

EU

MI-001
M1-002
M1-003
MI1-004
M1-005
M1-006
MI-007
M1-008
M1-009
MI-010

EEC

EEC

ASG107

71/316/EEC

MID
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223 EU—

MID

93/65/EEC
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224
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3.1

3.1.1
19 1 10
1875 17
Bureau International des Poids et Mesures BIPM

Conférence Générale des Poids et Mesures CGPM

BIPM BIPM
2003 51 10 CGPM
associate to the CGPM )
1875 51
MRA( CIPM MRA )
(CGPM) MRA
associate to the CGPM
(1999 21 )
CIPM key comparison CIPM MRA
CGPM 2005 1 17

BIPM
- JCDCMAS Joint Committee on Coordination Assistance to Developing Countries in Metrology,
Accreditation and Standardization
- JCGM Joint Committee for Guides in Metrology
- JCR Joint Committee of the BIPM and the International Astronomical Union
- JCRB Joint Committee of the Regional Metrology Organisations and the BIPM
BIPM
- JCTLM Joint Committee on Traceability in Laboratory Medicine
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3.1
1875 51
CGPM
1889 1 4 1
Si
CIPM
18
BIPM
BIPM cc
CCAUV (1998
)
CCEM (1927 )
ccL (1952 )
CCM (1980 )
CCPR (1933
)
ccom (1993 )
CCRI (1958 )
CCT (1937 )
CCTF (1956 )

CCu

(1964 )




3.1.2 CIPM
1999 10
CIPM MRA 2003
CGPM 13 NMI CIPM MRA
CIPM MRA
- 1— NMI
- 2— NMI
90% CIPM MRA
1
400 NMI
2
3 CMC
4
MRA 1
MRA 2
CIPM MRA NMI
BIPM KCDB: Key comparison database
KCDB NMI
2003 BIPM
NMI
BIPM JCRB

ASG107

NMI

44

NMI
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3.1.3 (NMI: National Metrology Institute)
NMI 1
NMI NMI  NMI
NMI
NMI BIPM
NMI 3.1.1
NMI EUROMET NMI
NMI
NMI NMI
NMI
NMI
3.1.4
NMI
EUROMET 6
3.15

ISO/IEC 17025
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3.1.6 ILAC International Laboratory Accreditation Cooperation
ILAC International Laboratory Accreditation Cooperation

20 1996 2000 ILAC ILAC
WTO TBT
ILAC 2003 1

ILAC ILAC
ILAC

ILAC
ILAC
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3.1.7 OIML (International Organisation of Legal Metrology)

OIML 1955 OIML
58 OIML 51
OIML BIPM OIML
100
OIML
OIML
OIML TC SC

OIML ISO IEC

OIML

OIML OIML

OIML
1 OIML
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IUPAP

IUPAP

IUPAP

ASG107

IUPAP (The International Union of Pure and Applied Physicists)
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3.2
RMO RMO
3.2.1 —EUROMET (Co-operation between national metrological institutes in Europe and
the European Commision)
EUROMET 1987 1973
WEMC
EUROMET CIPM MRA 3.1.2

EUROMET EU EFTA EU

2003 27 NMI 12
EUROMET
3.2.2 —EA (European Co-operation for Accreditation)
EA 2000 6 EA
EA EU EFTA
EA

EA
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2003 EA 30 20
NMI
NMI
3.2.3 —WELMEC (European co-operation in legal metrology)
WELMEC 15 EU
1990 1995
WELMEC WELMEC EU
WELMEC EU EFTA
EU 2003
WELMEC
WELMEC EUROMET

WELMEC

MLA

EFTA

EA

40/57
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3.2.4 EUROLAB (European Federation of National Associations of Measurement, Testing and

Analytical Laboratories)

EUROLAB 2000
EUROLAB
EUROLAB
EUROLAB

3.2.5 EURACHEM A Focus for Analytical Chemistry in Europe

EURACHEM 1989 31
EURACHEM
EURACHEM EUROMET Sl

MetChem Working Group

3.2.6 COOMET Euro-Asian cooperation of national metrological institutions

COOMET EUROMET

3.3
3.3.1 —SIM (Sistema Interamericano de Metrologia)
SIM Sistema Interamericano de Metrologia
OAS 34 SIM CIPM MRA
3.1.2

SIM
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SIM

- —NORAMET
- —CARIMET
- —CAMET
- —ANDIMET
- —SURAMET
SIM
3.3.2 —IAAC (Inter American Accreditation Cooperation)
IAAC

IAAC
IAAC 14 ILAC IAF  1AAC
3.4
3.4.1 —APMP (Asia Pacific Metrology Programme)
APMP
APMP 1977
APMP CIPM MRA 3.1.2
APMP MRA BIPM

BIPM 3.1.2

42/57

OIML

IAAC
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3.4.2 —APLAC (Asia Pacific Laboratory Accreditation Cooperation)

APLAC

APLAC

APLAC 1992

APLAC
3.4.3 —APLMF (Asia-Pacific Legal Metorology Forum)
APLMF
APLMF  OIML
APMP APLAC APLMF APEC

APEC
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3.5

SADC (Southern African Development Community)

SADC 14 SADC
2000
SADC SQAM SADCA SADCMET SADCMEL
SADCSTAN SQAMEG
3.5.1 —SADCMET (SADC Cooperation in Measurement Traceability)
SADC
SADCMET 2000 SADCMET 14 4
SADCMET CIPM MRA 3.1.2
3.5.2 —SADCA (SADC Cooperation in Accreditation) SADC
SADCA
TBT
3.5.3 —SADCMEL (SADC Cooperation in Legal Metrology) SADC
SADCMEL SADC
SADC
3.5.4 —SADCSTAN (SADC Cooperation in Standardisation) SADC

SADCSTAN
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Accredited laboratory
3.15

Accuracy of measurement 4 (VIMver2

[3.51)

Adjustment of a measuring instrument
APEC Asia-Pacific Economic Cooperation
APLAC Asia-Pacific Laboratory Accreditation Cooperation
3.4.2
APLMF Asia-Pacific Legal Metrology Forum 3.4.3
APMP Asia-Pacific Metrology Programme 3.4.1
Artefact

Base unit (for measurement) 4  (VIM.ver2
[L.23D. o "basicunit’ ... )
BNM Bureau National de Métrologie
BIPM Bureau International des Poids et Mesures 3.1.1
BIPM key comparison database BIPM 3.1.2
Calibration certificate
4 (VIMver2[6.11 3]

Calibration history, measuring equipment

Calibration interval 2
Calibration report

CCAUV Consultative Committee for Acoustics, Ultrasound and Vibrations
1998
CCEM Consultative Committee for Electricity and Magnetism 1927
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CCL Consultative Committee for Length 1952
CCM  Consultative Committee for Mass and related quantities

1980
CCPR Consultative Committee for Photometry and Radiometry

1933
CCQM Consultative Committee for Amount of Substance — Metrology in chemistry

1993

CCRI Consultative Committee for lonising Radiation 1958
CCT Consultative Committee for Thermometry 1937
CCTF Consultative Committee for Time and Frequency 1956

CCU Consultative Committee for Units 1964

CEM Centro Espanol de Metrologia

CE-mark CE 224

CEN Comité Européene de Normalisation

CGPM Conférence Générale de Poids et Mesures 1889 1 4
3.1.1

Check standard

CIPM Comité Internationale des Poids et Mesures 3.1.1
CIPM MRA CIPM Mutual Recognition Arrangement, CIPM
CMC Calibration and Measurement Capabilities 3.1.2

CMI1 Czech Metrology Institute
Compound standard
VIM.ver 2 [6.1] 2 VIM "collective standard’

Conformity assessment

2.1.7
Conventional true value (of a quantity)

COOMET Euro-Asian cooperation of national metrological institutions
3.2.6
Correction factor 4 (VIM.ver2

Correction value 4
Coverage factor 2.1.6

CRM (Certified Reference Material: ) Reference material, certified

CSIR-NML National Metrology Laboratory, the national metrological institute of South Africa

CSIRO NML Commonwealth Scientific and Industrial Research
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Organisation, the National Measurement Laboratory

NML ¢csirR0
NMIA:National Measurement Institute of Australia. ... 2004 ... 6. ... CSIRO
NML e [A— NARL ... NCSI . NMIA .

Dead band 4 (VIM

Derived unit (of measurement)
4.2
Detector 4 (VIM

Drift 4 (VIM.ver2.[5.16])

EA European Co-operation for Accreditation EAL European Co-operation
for Accreditation of Laboratories: EAC European
Accrediration of Certification: 1997 11 3.2.2

EAC EA

EAL EA

EEC initial verification EEC 2.2.2

EEC type approval EEC 2.2.2

e-mark e- 224

EOTC The European Organisation for Conformity Assessment

EPTIS European Proficiency Testing Information System 6

Error (for a measuring instrument), largest permissible
4 _VIM.ver2[5.21]

4  _VIM.ver2[3.14] .
Error limit (for a measuring instrument)
4

Eurachem A Focus for Analytical Chemistry in Europe 3.25
EUROLAB European Federation of National Associations of Measurement, Testing and

Analytical Laboratories

3.2.4

EUROMET Co-operation between national metrological institutes in Europe and the European

Commision 3.21
Fundamental Metrology Metrology, fundamental
General conference on measures and weights CGPM

GLP Good Laboratory Practice OECD GLP

GUM  Guide to the Expression of Uncertainty in Measurement
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BIPM IEC I1SO OIML IFCC IUPAC
IUPAP 6
GUM method GUM 2.1.6
History, measuring equipment Calibration history

IEC International Electrotechnical Commission
ILAC International Laboratory Accreditation Cooperation 3.1.6

Indication (of a measuring instrument)
4 VIM.ver2][3.2]

Instrument constant
4 (VIM .ver2 [5.8]).

International (measuring) standard

IPQ Instituto Portugués da Qualidade
IRMM Institute for Reference Materials and Measurements

ISO International Organisation for Standardisation
IUPAP The International Union of Pure and Applied Physicists

3.1.8

JCRB Joint Committee of the Regional Metrology Organisations and the BIPM
BIPM 3.1.1

Justerversenet

Key comparison database, BIPM BIPM 3.1.2

Legal metrology Metrology, legal
Maintenance of a measurement standard

Market surveillance 2.2.4
Material measure
4 (VIMver2][4.2])

Maximum permissible errors (of a measuring instrument)
4  (VIM ver2[5.21])

Measurand 4 (VIM.ver2 [2.6])

Measure, material 4 (VIM

Measurement 4 (VIM.ver2[2.1])

Measurement standard, etalon

Measurement standard, international



Measurement standard, maintenance
4 (VIMver2[6.12])

Measurement standard, national

Measurement unit Unit of measurement

Measuring chain
4 (VIM.ver 2 [4.2])

Measuring error
Measuring error, absolute

Measuring instrument

Measuring result
Measuring system
4  (VIM ver2[4.5])

ASG107 49/57

4 (VIM.ver2[6.2])

METAS Swiss Federal Office of Metrology and Accreditation

Method of measurement

Metre Convention 1875
2003 51 3.1.1
Metric system
4
Metrological subject field 11
Metrology metron =
Metrology, fundamental fundamental metrology

Metrology, industrial

Metrology, legal
2.2
Metrology, scientific
MID The Measuring Instruments Directive
MIRS Standards and Metrology Institute of Slovenia

MKSA system MKSA

SI

2.1.1

1.2

1.2
222

1954



ASG107
4
MRA Mutual Recognition Arrangement
Mutual Recognition Arrangement, ILAC ILAC 3.1.6
Mutual Recognition Arrangement, CIPM CIPM
MRA 3.1.2
National measurement standard
4

National Metrology Institute NMI 3.1.3
NIST National Institute of Standards and Technology

50/57

Sl

NMI

NMI National Metrological Institute 3.1.3
NMi-VSL  Nederlands Meetinstituut — Van Swinden Laboratorium
Nominal value value, nominal (VIM ver2 [5.3D).
Notified body 2.2.4
NPL National Physical Laboratory
NRC National Research Council
OAS Organisation of American States
OIML Organisation Internationale de Métrologie L égale
Performance testing (laboratory)
Preventive measures repressive measure
2.2.3
Primary laboratory
Primary method
S
Primary reference material reference material, primary
Primary standard
4 212 (VIM ver2 [6.4])
Principle of measurement 4 (VIM.ver2 [2.3])
Proficiency testing scheme PTS
Prototype 1kg
Sl
PTB Physikalisch-Technische Bundesanstalt
PTS Proficiency testing schemes 6
Quantity (measurable)
4 (VIM.ver2 [1.1])
Quantity derived 4 (VIM

Quantity dimension
4 (VIM.ver2 [1.5])
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Realise a unit 2.1.2
Random error

Reference conditions
4 (VIM ver2 [5.7])

4 213

Reference material (RM)
4 (VIM ver2 [6.13])

Reference material, primary

3
Reference standard
4 212 (VIM. ver2 [6.6])
Reference values Values, determined (VIM. ver2
[1.2....1D)
Relative error 4 (VIM.ver2[3.12])

Repeatability (of a measuring instrument)

Repeatability (of results of measurements)
Repressive measure preventive measure
2.2.3
Reproducibility (of results of measurements)
4 (VIM ver2 [3.7D

Response 4 (VIMver2[2.8]
)

Result, corrected 4 (VIM._.ver2
[3.4])

RMO Regional Metrology Organisation 3.2

SADCMET Southern African Development Community (SADC) Cooperation in Measurement
Traceability SADC 3.51

Scale division (VIM.ver2 [4.20])

Scale range 4 (VIM.ver2
[4.19] ... 1.

Scale spacing 4

SCSC Sub-committee on Standards and Conformance APEC
Secondary standard 4  (VIM ver2

[6.5])
Sensor 4 (VIM ver2
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[4.14])
Sl Le Systéme International dUnités Sl
4 (VIM.ver2.[1.12])
Sl unit Sl Sl 4
SIM Sistema Interamricano de Metrologia, Normalizacién y Calidad
3.3.1
SMU  Slovensky Metrolgicky Ustav
SP  Sveriges Provings- och Forskningsinstitut
Span 4 (VIMyver2[5.2])
Stability 4  (VIM.ver2 [5.14].
Standard deviation, experimental n

Standard Measuring standard
Standard, compound

Standard Reference Material Reference Material, Certified
Standard, travelling
4 VIM ver2 [6.9] "transfer standard”

Stimulus stimulus response

System of units System of measurement units
Systematic error
4 (VIM.ver2[3.14]

TBT Technical Barrier to Trade
Testing
ISO/IEC_ Guide 2:1996_13.1 ISO/IEC

17000:2004 4.2

Threshold, resolution capability (discrimination)

Traceability chain Traceability
4 (VIM.ver2[6.10]....2)
Traceability
4
(VIM.ver2 [6.10].

Transfer standard 4 (VIM.ver2.[6.8]
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Transparency 4 (VIM.ver2[5.15].
Travelling standard Standard, travelling
True value (of a quantity)

"the” ra 4 (VIM.ver2[1.19] . 3.

Third party laboratory 2.1.7
Uncertainty of measurement
6
Uncertainty, expanded 2.1.6
Unit (of measurement)
Unit of measurement (derived) coherent
4 (VIM.ver2[1.10]

Value (of a measurand), transformed 4
(VIM ver2 [2.9])

Value (of a quantity) 4
(VIM ver2 [1.18].

Value, nominal 4 VIM
ver2 [5.3]

Values, rated 4 (VIM.ver2
55D [ ] "Values, derived” VIM "Values, rated”

VIM International Vocabulary of basic and general terms in Metrology
4
WELMEC 3.2.3
Working range 4 (VIM

WTO World Trade Organisation
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6. —
EA Secretariat at COFRAC
37 rue de Lyon, FR-75012 Paris
www.european-accreditation.org
IAAC www.iaac-accreditation.org
APLAC www.ianz.govt.nz/aplac/
EURACHEM www.eurachem.ul.pt
EUROMET EUROMET www.euromet.org
EC — www.europa.eu.int/
CELEX celex/htm/celex_en.htm
CEN www.cenorm.be
SIM www.sim -metrologia.org.br
BIPM Pavillon de Breteuil, F-92312 Sevres
Cedex, France
www.bipm.fr
Metrologia BIPM www.bipm.org/kcdb
APLMF www.aplmf.org/index.shtml
WELMEC WELMEC Secretariat

www.welmec.org
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OIML Secretariat at BIML, Paris
www.oiml.org

EUROLAB www.eurolab.org

BIPM www.bipm.org
...goto “useful links”
www1.bipm.org/en/practical_info/us
eful_links/nmi.html

______________________________ SADC www.sadg.int/index.php
SADCMET www.sadcmet.org

SADC

CSIR-NML SADCMET

www.csir.co.za/plsql/ptl0002/PTLOO
02_PGE100_LOOSE_CONTENT?L
OOSE_PAGE_NO=7082172

SQAM www.sadc-sqam.org/
SADCMEL www.sadc-sgam.org/Regional SQAM
/SADCMEL/sadcmelmenu.html
MENAMET [ ]
SIM www.sim -metrologia.org.br
APMP www.apmpweb.org
EUROMET www.euromet.org
EU EPTIS www.eptis.bam.de
PTS
IRMM www.irmm.jrc.be
CRM | COMAR BAM | www.comar.bam.de/
RMO BIPM www.bipm.org
...goto “useful links”
www.bipm.org/en/practical_info/use
ful_links/rmo.html
RegMet www.regmet.dk and
www.euromet.org
ISO Www.iso.ch
WWW.is0.0rg

www.iso.0rg/iso/en/ISOOnline.front
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page
EC DG http://mkaccdb.eu.int/
TBT
Sl BIPM www.bipm.fr
www.bipm.org
www1.bipm.org/fr/si/
IUPAP www.iupap.org/commissions.html




ASG107 57/57

Geoffrey Williams, Dr. University of Oxford, “The Assessment of the Economic Role of
Measurements and Testing in Modern Society”. Final Report, European Commission DG
Research, contract GEMA-2000-20002, July 2002.

BIPM: The International System of Units, th edition 2006.
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