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the BIPM during 2019
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Member States and Associates (As of 06 August 2019)
110 of the 193 states listed by the UN participate in the
BIPM's activities, covering around 98 % of the world’s
GDP according to 2018 IMF.

* The official term is "State Parties to the 
Metre Convention"; the term "Member 
States" is its synonym and used for easy 
reference.

- 61 Member States*

- 41 Associates of the CGPM
(States and Economies)
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*2019 data as of August 2019

New Member States and Associates since last NMI Directors meeting (2017)

New Member States:
• Montenegro on 24 January 2018 (formerly an Associate since 2011)

• Ukraine on 7 August 2018 (formerly an Associate since 2002)

• Morocco on 24 May 2019 
• Ecuador on 6 August 2019 (formerly an Associate since 2000)

New Associates of the CGPM:
• Ethiopia on 1 January 2018.  
• Tanzania on 1 January 2018.  
• Kuwait on 23 March 2018.  
• Uzbekistan on 13 July 2018.  

Exclusions:
• Yemen on 1 January 2018 (Associate since 2014).
• Venezuela on 14 November 2018 (Member State since 1960. Original signatory of Metre Convention)



3www.bipm.org

BIPM highlights of 2019

01 – Introduction to the work programme

02 – Liaison work

03 – Laboratory work

04 – Coordination work

05 – Finance and Operations



4www.bipm.org

The BIPM work programme

Reporting
• Annual report of progress to the CIPM
• Annual visits to the labs by CIPM

• External audit (KPMG) against International Public Sector Accounting Standards (IPSAS)

• QMS – now reviewed through SIM

Agreed by the CGPM for the period 2020‐2023
• Covers all parts of our work: coordination, liaison, laboratories, meetings etc.

• Specific quantified milestones/deliverables agreed at the CGPM

• Will be delivered within the +1% pa budget increase

• Also receive grants from NMIs and RMOs for capacity‐building and other specific projects.

• Openly available from the website.

71 staff from 18 countries

• 23 PhD
• plus 10 full time 
equivalent secondees

5 Departments
• executing the work 

programme projects
• coordinating comparisons
• providing calibrations
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Capacity Building and Knowledge Transfer - update

Over 75 % of Member States and Associates have participated in the CBKT Programme
(as trainees, lecturers and sponsors)

384 people 
from 85 countries have
benefited

19 CBKT projects
• 16 Completed 
• 3 Ongoing 

58 invited lecturers 
from 28 countries have helped 
deliver the projects

“to increase the effectiveness with which Member States and Associates engage in 
the world‐wide coordinated metrological system”
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02 – Liaison work
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Implementation of the SI

The 9th edition of
the SI Brochure is available

on the BIPM website.
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World Metrology Day 
2019

“The International System of Units ‐
Fundamentally better” 

The 2019 poster was designed by the 
Standards and Calibration Laboratory, 

Hong Kong, China.

• 18 languages (WMD poster was translated)

Information on national WMD activities is posted on the website: 
http://www.worldmetrologyday.org
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03 – Laboratory work
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New frequency standards contribute to UTC

In August 2019 the relative accuracy of UTC with
respect to the SI second was: 0.32 ± 0.13  x 10-15

• Secondary representation of the second are also contributing:
− July 2015, first contribution from the SYRTE Rb fountain

− March 2017, first results from the SYRTE Strontium lattice standards 

− Dec 2018, the NICT and SYRTE Strontium standards and 

− Feb 2019, the NIST Ytterbium lattice standard entered in the UTC computation.
Yb Lattice Clock (Photo: NIST) 

Sr lattice Clock (Photo: NICT) 

Sr Clock (Photo: LNE–SYRTE)

• The accuracy of UTC is based on the steering versus the primary realizations of
the SI second.
Primary realizations from NMIs are 10 Cesium fountains (accuracy 10‐16) and 2 traditional Cesium beam
(accuracy 10‐14). 6 additional Cs fountains under development.

Cs fountain (Photo: NIM) 
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Contributions to TAI by optical clocks and Cs‐fountains

Courtesy of S. Bize, SYRTE.
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Contributions to TAI by optical clocks and Cs‐fountains

Courtesy of S. Bize, SYRTE.

Accuracy in 
Sept 2019
0.13  x 10‐15
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Capacity building in the time community

The Time Dept. is preparing a CBKT activity with different tools:
(with the support of Y. Hanado, secondee from NICT, Japan)

1. Developing a course with tutorial lectures and training on time‐scale and algorithm. 
– It can be delivered at the BIPM or at RMO with the RMO lab support. 
– The targeted attendees are beginners who are/will be in charge of operating  national standard 

time and participating to UTC. 

2. Planning additional activities: 
– Practical exercise, simulations tools, and demonstrative videos. 
– These items will be offered during the course, and could be available for permanent (remote) 

training hosted on the BIPM web page.
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Accuracy of Global CO2 measurement scale demonstrated

WMO‐CO2‐X2019 Scale

C    2
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BIPM facility for on-going comparisons of CO2 operating

CO2 s CO2 air air
CO2

air L air CO2 CO2

n V P T Zx
n V P T Z
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      
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mole fraction of CO2 in air standard

BIPM CO2‐PVT 
Reference System

Established with visiting scientists 
from:

Performance in CCQM‐P188 BIPM CO2‐PVT System
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Laboratory-based Capacity Building and Knowledge 
Transfer

Established with support from 

Support for 7 visiting scientists
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Laboratory-based Capacity Building and Knowledge 
Transfer



Laboratory-based Capacity Building and Knowledge 
Transfer

Demonstration of Competence
CCQM‐K154.a – ZEN
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BIPM Kibble balance results

April ‐ May Aug ‐ September

• fixing an electrical 
grounding issue on the 

suspension

 further improvement on electrical grounding
 optimization of the measurement sequence
 refinement of the data processing
 …

January ‐ March 

standard deviation: 3.5 x 10‐8
standard uncertainty: 6 x 10‐8



20www.bipm.org

Coordinated R&D projects in radiation dosimetry

Do ion chamber calibrations 
depend on the linear accelerator?

A definitive experimental and
modelling investigation using BIPM
instrumentation on LINACS at
DOSEO and the DTU (the final
results are being analyzed at NRC).

NRC, LNHB & DTU

Are backscatter corrections correct 
for low‐energy x‐ray dosimetry?

Consistency of radiation dosimetry
relies on IAEA TRS‐398. This Code
of Practice requires a correction
factor for backscatter – this project
provided new experimental data
and Monte Carlo simulations.

IAEA & consultant (Prof Andreo)

Improving the characterization of 
the reference qualities for low‐

energy x‐rays.

This project expanded the range of
comparison services and reduced
measurement uncertainties.

VNIIM
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Introduction of ICRU 90

• New key data that impact primary standards

• Changes to standards and uncertainties

• The BIPM has implemented the changes for its 
standards and services, and published the impact 
(Burns and Kessler, Metrologia 2018) 

The most significant change in ionizing
radiation dosimetry in many years
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Overview of services (1 Jan. 2016 – 30 June 2019)

427 Calibrations 
certificates and 
Study notes issued 
by the BIPM

376 Participations in 
comparisons 
coordinated by the 
BIPM

85/61Participations 
in the TIME 
comparisons                 
(Circular T/ UTCr)
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WP overview (1 Jan. 2016 – 30 June 2019)

427 Calibrations 
certificates and 
Study notes issued 
by the BIPM

376 Participations in 
comparisons 
coordinated by the 
BIPM

85/61Participations 
in the TIME 
comparisons                 
(Circular T/ UTCr)

333 Participation in 
Workshop‐ based 
CBKT activities of the 
BIPM

51 Participation in 
Laboratory‐based 
CBKT (25 placements 
at the BIPM)

43WP Secondees
assisted to deliver the 
Work Programme
projects

Technical Services
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04 – Coordination work
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The coordination work of the BIPM

10 Consultative Committees

• CIPM Consultative 
Committees

• Plus 67 WGs etc.

4 Joint Committees
• JCGM
• JCRB
• JCTLM
• INetQI

3 international databases
• KCDB
• JCTLM
• IMRR
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The BIPM Key Comparison Database (KCDB)

25 242 CMCs
regionally and internationally peer‐
reviewed CMC declarations

1,613 comparisons
1039 key, 574 supplementary 
comparisons

262 Institutes
• 102 National Metrology Institutes 

‒ 61 Member States
‒ 41 Associates

• 4 International organizations
(ESA, IAEA, JRC, WMO)

• plus 156 Designated Institutes

6 RMOs
Playing an important role to support 
mutual confidence in the validity of 
calibration and measurement 
certificates issued by participating 
institutes

(August 2019)



the KCDB 2.0 New features
‐ Extended search facilities on CMCs and 
comparisons

‐ Web portal for CMC submission and review

‐ Customized statistics
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Hosting International meetings
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05 – Finance and operations
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Source of 
Finance
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by RMO

Source of 
Finance UN Scale of Assessment

for 2019 to 2021 was published in 
January 2019

The 2020 contributions to BIPM will 
be available before the end of the 

month.
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Financial outcomes for 2018

Published 31st May 2019
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Financial outcomes for 2018

Published 31st May 2019
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Secondees / Consultants from NMIs and DIs (2014-2021) 
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The 100th visitor
will arrive in Dec. 2019 



Thank you


