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• Open and transparent process 
trying to achieve consensus

• Finished on time

• In print and as pdf

 Thank you all!

CCU Contribution: 9th Edition of the SI Brochure

https://www.bipm.org/utils/common/pdf/si‐
brochure/SI‐Brochure‐9.pdf



A historic event!
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Merkel, Davos 2019: “…there are things that still work…”
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The contribution of the Metre Convention and 
of the BIPM to world‐wide harmonization and 

integration of metrology at highest level 
cannot be overestimated 

We can all be proud of that!

The Role of the Metre Convention and the BIPM
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1.3 Agenda 
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1.3 Agenda 

‐ INRIM CCU Membership
‐ Ukraine CCU Observership
‐ Establishing a WG on terminology

tomorrow

19:30 Dinner with lively discussions
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1.3 Agenda 
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1.3 Agenda 
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1.5 Update from the CGPM

Resolution 1: International System of Units

Resolution 2: International Atomic Time (TAI)

Resolution 3: Objectives of the BIPM

Resolution 4: Annual dotation of the BIPM,

Resolution 5: Financial arrears of Member States

Election of the CIPM Members
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1.5 Update from the CIPM / 108 / March 2019

108th CIPM meeting: March 2019      

Chairperson:
•Prof. Joachim Ullrich 

Secretary:
•Dr E. de Mirandés

Members:
•BIPM 
•CENAM 
•INMETRO 
•KRISS 

•NIM
•LNE
•PTB 
•VNIIM 
•CCEM, CCM, CCQM, CCT, CCU

Observers
•ILAC
•ISO
•OIML
•IEC
•CIE

PR Expert Group:
•Mrs Fiona Auty, NPL 
•Dr Valérie Morazzani, LNE
•Mrs Gail Porter, NIST
•Dr Jens Simon, PTB

Decisions of interest
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1.5 Update from the CIPM / 108 / March 2019

CCQM CCTF

CCAUV

CCEM

CCL

CCM

CCPR
CCRI

CCTCCU Decisions of interest
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Decisions of interest

1.5 Update from the CIPM / 107 / March 2019
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Decisions of interest

1.5 Update from the CIPM / 108 / March 2019
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1.5 Update from the CIPM / 108 / March 2019

Decisions of interest
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1.5 Update from the CIPM / 108 / March 2019

Decisions of interest
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1.5 Update from the CIPM / 108 / March 2019

Decisions of interest
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1.5 Update from the CIPM / 107 / June 2018

Decisions of interest

 “keep the wording of the 8th Edition of the Brochure” 
 Discussion under TOP 7 
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1.5 Update from the CIPM / 107 / June 2018

Decisions of interest

 First Meeting in June 2019 
 CCU-WG on Terminology: AOB

 Terms like “unit”, “measurement”, “traceability”,
enter into the legislation of the Member States  
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1.5 Update from the CIPM / 107 / June 2018

Decisions of interest AOB: WG on Terminology 
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1.5 Update from the CIPM / 107 / June 2018

Decisions of interest
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1.5 Update from the CIPM / 107 / June 2018

Decisions of interest
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1.5 Update from the CIPM / 106 / October 2017

Decisions of interest

…

after the revision of the SI: now!after the revision of the SI: now!
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1.5 Update from the CIPM / 106 / October 2017

Decisions of interest
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1.5 Update from the CIPM / 105 / October 2016

Decisions of interest
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1.5 Update from the CIPM / 105 / October 2016

Decisions of interest
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1.5 Update from the CIPM / 106 / October 2017

Decisions of interest
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1.5 Update from the CIPM / 106 / October 2017

Decisions of interest
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1.5 Update from the CIPM / 106 / October 2017

Decisions of interest
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1.5 Update from the CIPM / 106 / October 2017

Decisions of interest

…
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2.0 Presidents Report

Update of decisions of the 23rd meeting of the CCU

Decision on “unit”

Corrections to the 9th Edition of the SI Brochure

Report on the Working Group on Strategy
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Decisions of the 23rd meeting of the CCU
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Decisions of the 23rd meeting of the CCU
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2.0 Presidents Report

Update of decisions of the 23rd meeting of the CCU

Decision on “unit”

Corrections to the 9th Edition of the SI Brochure

Report on the Working Group on Strategy
 “keep the wording of the 8th Edition of the Brochure” 
 Discussion under TOP 7 
 CIPM Task Group on units: first meeting in June 2019 
 CCU-WG on Terminology: Any other business
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Corrections to the 9th Edition of the SI Brochure



37www.bipm.org

Corrections to the 9th Edition of the SI Brochure

20. Dezember 2018

Dear CCU Members, dear Colleagues, 

You will find attached the updated version of the draft 9th SI Brochure, incorporating the same 
definition of the term "unit" that is present in the 8th SI Brochure, following the approval of the 
CIPM. This version is now publicly available in the BIPM open webpages:

https://www.bipm.org/en/measurement‐units/rev‐si/#communication

The text incorporates as well some minor editorial updates. You will find the tracked version in our 
restricted‐access website:

….

along with the updated Concise summary, the updated Appendix 1 and Appendix 3. 
Kind regards,

Estefanía
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Peter Blattner
 “We will eliminate "numerical value" from 2.2.1 and we will update the concise summary to 

harmonize Table 2 with the one in the Brochure and we will add back the footnote.”

Brian Leonard: Consistent use of proportionality constant
 The  Avogadro  constant  NA is  a  proportionality  constant  between  the  quantity  amount  of  

substance (with unit mole) and the quantity for counting entities (with unit one, symbol 1). Thus 
it has the character of a constant of proportionality similar to the Boltzmann constant k. 

 I am referring strictly to the formal definitions of kelvin and candela—both of which mention c in 
their statements, along with other constants.  However, c does not appear in the explicit unit 
expression for either of these units (it “cancels out”).  I just think this is worth emphasising in 
the discussion immediately following the explicit‐unit formulas, in both cases.

Corrections to the 9th Edition of the SI Brochure
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Dr. Prazak: 
 In Chapter 2.2.1, the elementary charge is defined as „a coupling strength of the 

electromagnetic force via the fine‐structure constant.“

Relating to ISO/IEC 80000
 “Nevertheless, the concept of base and derived units is maintained because it is useful and 

historically well established, noting also that the ISO/IEC 80000 series of Standards specify base 
and derived quantities which necessarily correspond to the SI base and derived units defined 
here.”

 Comments by Sven Radke ISO/TC 12 Secretariat: commas as decimal marker, mol/mol

Corrections to the 9th Edition of the SI Brochure
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Corrections to the 9th Edition of the SI Brochure

All the old versions of the SI Brochure have been scanned and are publicly 
available at
https://www.bipm.org/fr/publications/si‐brochure/#previous

Dr. Emilio Prieto: 
 number of member states: in the English version one country, Uzbekistan, is missing
 Foot note for the dalton



41www.bipm.org

2.0 Presidents Report

Update of decisions of the 23rd meeting of the CCU

Decision on “unit”

Corrections to the 9th Edition of the SI Brochure

Report on the Working Group on Strategy
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CCU Working Group on Strategy



43www.bipm.org

First meeting:  19 January 2018
Second meeting:  25 January 2019
Members: 

‐ Felicitas Arias
‐ Richard Brown
‐ Savely Karshemboim
‐ Estefania de Mirandés
‐ Emilio Prieto
‐ Philippe Richard
‐ Gert Rietfveld
‐ Joachim Ullrich (Chair)

CCU Working Group on Strategy
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The terms of reference of the CCU‐WG‐S are to:

1. Ensure that relevant developments in science, particularly in areas not covered by 
other CCs, are monitored by the CCU and propose suitable actions. 

2. Propose a long‐term vision for the CCU covering the next ten years and to establish 
and maintain a strategic planning document.

3. Advise the CCU on the optimal operational structure of the CCU and its working 
groups.

4. Establish practices to ensure an effective linkage between organizations in liaison and 
in cooperation with the CCU.

5. Suggest to the CCU possible future revisions, additional Annexes to the SI Brochure or 
other supporting documents, as appropriate. 

CCU Working Group on Strategy
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6.0 Questionnaire for CCU members

A. Questions for National Metrology Institutes (1/2)

1. Did you experience any difficulties in implementing the revised SI in your institute? 

If yes, please describe.

2. Did you use this event to promote metrology and the SI in your country? If yes, how?

3. Did you find all the information required to implement the revised SI? 

Has the information campaign organized by the BIPM and the CIPM been effective? 

If not, what was missing and what should be provided in the future?

4. Was the information provided sufficiently in advance of the implementation date?

5. Were any of your customers affected by the changes? 

If yes, how did you inform them and how did they react?
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6.0 Questionnaire for CCU members

A. Questions for National Metrology Institutes (2/2)

6. Did you receive any questions or comments from customers?

7. Did the revision of the SI influence the future realization and dissemination strategy 
at your institute? 
If yes, which new directions and means have been implemented?

8. Do you see new possibilities for innovative approaches and technologies to be 
implemented based on the revised SI? If yes, what are those? 

9. Are you aware of any activities in industry to develop innovative measurement 
instruments based on the revised SI? 
If yes, which ones and will they “shorten” the traceability chain?

10. Do you have any other comments?
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6.0 Questionnaire for CCU members

B. Questions for liaison organizations of the CCU

1. Was the work of your organization impacted by the revision, and if yes, in which way?

2. Did you find all the information required to implement the revised SI? 
Has the information campaign organized by the BIPM and the CIPM been effective? 
If not, what was missing and what should be provided in the future?

3. Was the information provided sufficiently in advance of the implementation date?

4. Do you consider that your organization was sufficiently consulted in the process 
towards the revision?

5. Did you receive any questions or comments from your member organizations?

6. Would you need additional information on the revised SI? If yes, which one?

7. Do you have any other comments?
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6.0 Questionnaire for CCU members

C. Questions for academic institutions

1. Did the revision of the SI have any impact on your curriculum?

2. Did you find all the information required to understand the revised SI? 
Has the information campaign organized by the BIPM and the CIPM been effective? 
If not, what was missing and what should be provided in the future?

3. Did you experience any difficulties in teaching the principles of the revised SI?

4. Did you receive any questions or comments from students?

5. Would you need other, more or better teaching material? 
If yes, what should be provided?

6. Do you have any other comments?
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7.0 / 8.0 “unit” & “dimensionless quantities”
“Left‐overs” from the preparation of the 9th Edition of the SI Brochure, 
where CCU was not able to reach consensus.

24th CCU (2019):
 Restart the discussion with the goal to reach consensus

 Material has been provided by the Members and Liaison of CCU in advance

 We will have at least 2 presentations on the different views for each topic

 Open scientific discussion within the CCU plenum: personal opinions are welcome

After the meeting:

Based on this discussion, Members and Liaisons are asked 

 to seek the official opinion of the Organization which they represent. 
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7.0 / 8.0 “unit” & “dimensionless quantities”
“Left‐overs” from the preparation of the 9th Edition of the SI Brochure, 
where CCU was not able to reach consensus.

25th CCU (2020 or 2021):
 Member and Liaison Organizations represent their respective official opinions, 

explaining the process within their organization to come to this opinion, 
and elucidating the scientific rational behind the respective decision

 Discussion within the CCU plenum to achieve consensus

After the meeting:

 Report of the CCU President to the CIPM

 Decision by the CIPM, potentially resulting in draft resolution(s) to the CGPM

 CGPM Resolution(s) in the next meeting in 2022
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11.0 CCU strategy for the next 10 years

General Information
– Name:  Consultative Committee for Units (CCU)
– Working Groups: CCU Working group on Strategy (CCU‐WG‐S) and ad‐hoc Working 

Groups and Task Groups when necessary on a temporary basis 
– Date established: 1964, to replace the "Commission for the System of Units", set 

up by the CIPM in 1954
– Number of Members: 11 Members, No Observers, 10 Liaisons and 3 Honorary 

Members
– Number of participants at last meeting: 65
– Periodicity of meetings: 1 to 3 years
– Date of last meeting: 5 and 6 September 2017, its 23rd meeting 
– President: Prof Joachim Ullrich, from 1st January 2014
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11.0 CCU strategy for the next 10 years

Terms of reference
The work of the CCU is concerned with matters related to:
– Providing advice to the CIPM about units of measurement, in general, 

overall consistency and harmonisation
– The development and improvement of the International System of Units 

(SI), the preparation of successive editions of the SI Brochure and 
supportive documents, and any other summaries relevant for metrology 
institutes, industry, academia and schools, etc.

– Providing information and advice on units and their use to a wide range of 
stakeholders
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11.0 CCU strategy for the next 10 years
Description of activities and achievements up to and including 2019 

– CCU’s main task since its creation in 1964 has been to oversee development of the SI and 
prepare SI reference documents, i.e., the “SI Brochure”; the SI Brochure, now published in 
French and many other languages*, is the most important and widely used BIPM publication; 
9th edition was published in 2019 and contains a concise 4‐page summary

– Preparation of a revision of the SI, including new definitions of kilogram, ampere, kelvin, and 
mole (and rewording of definitions of second, metre, and candela); adopted by 26th CGPM 
on 16/11/18 and in force since 20/05/19 basing the revised SI on a set of seven “defining 
constants”

– Guiding discussions about SI revision of individual Consultative Committees and negotiating 
a consensus→ in 2017, CCU supported decision of revising the SI forming the basis for 
Resolution 1 of the 26th CGPM

– Informing the public and creating awareness about SI revision: dedicated BIPM webpage
with FAQs, rationale of SI revision, and SI Brochure with Concise Summary

– CCU WG on angles and dimensionless quantities (WGADQ) discussing treatment of 
dimensionless quantities, e.g., angles, frequencies, and counƟng quanƟƟes → no consensus 
reached (9th edition of SI Brochure published in current form, in line with CIPM decision)

*The French copy, however, remains the legally binding version.
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11.0 CCU strategy for the next 10 years

Stakeholders
Bodies having a direct interest and concern in CCU activities:

– CIPM, which must be properly advised on matters related to the SI
– National Metrology Institutes and Designated Institutes, which use the SI everyday in 

their business
– International organisations in liaison with the CCU, which disseminate the Si to their 

members

– Accurate, clear, and accessible SI definitions also essential for scientific, technical, 
industrial, and educational communities, as well as society as a whole (e.g., regarding 
research and development, manufacturing, trade, medicine, environmental protection, 
consumer protection)
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11.0 CCU strategy for the next 10 years

Future Scan (2019‐2030): Monitoring implementation of revised SI and 
otherwise reorient CCU scope and activities (1/3).

Specific Tasks:

• Time and frequency metrology in close collaboration with CCTF: 
 optical clocks outperform best primary caesium clock fountains (with persisting 

potential for improvement); CCU to provide input to CCTF roadmap and 
timeline/milestones; optical frequency ratios, time unit ↔ time scale

• Monitoring implementation of revised SI in close collaboration with other CCs:
 CCU to conduct a survey among CCU members, liaisons, NMIs, and stakeholders to 

gather feedback about implementation; CCU to collect FAQ from stakeholders 
related to changes resulting from SI revision; long‐term: new proposals for mises en
pratique; CCU to monitor developments, document improvements, and provide 
scientific advice to CIPM; CCU to propose updates to SI Brochure to CIPM

 CCU and President to ensure general acceptance of SI revision; 
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11.0 CCU strategy for the next 10 years

Future Scan (2019‐2030): Monitoring implementation of revised SI and 
otherwise reorient CCU scope and activities (2/3):

• Several issues have been object of debate and for some of them further 
consideration may be needed. In particular:
– CCU to review advantages and drawbacks of distinction between base units and 

derived units
– CCU to interrogate pertinence of formal hierarchy within the SI and the distinction 

between units for physical and physiological quantities
– CCU to once more review the role of dimensionless units, e.g., radians, counts, 

frequencies, and unit “one”
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11.0 CCU strategy for the next 10 years

Future Scan (2019‐2030): Monitoring implementation of revised SI and 
otherwise reorient CCU scope and activities (3/3):

– CCU to examine the need for a standard ontology language used to formulate 
machine‐readable descriptions of relevant SI concepts and provide platform for 
automatic semantic interpretation of textual information related to units of 
measurement (facilitating exchange of data and knowledge between machines; 
readable by both human experts and machines)

– CCU to re‐examine the definition of the term “unit” in the SI Brochure (and 
potentially definitions of other metrological terms if requested by CIPM)

– CCU to provide advice on new SI prefixes accounting for the expanding range of 
measurements
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12.1 Membership of INRIM



59www.bipm.org

12.1 Membership of INRIM

…
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12.2 Observer Status for NSC-IM, Ukraine
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12.3 Recommendation: establish a CCU WG

 To be reported to the CIPM To be reported to the CIPM
 Recommendations to be decided by the CIPM Recommendations to be decided by the CIPM

to establish a CCU working group dedicated to the 
examination of definitions of selected metrological terms

 CIPM President: undertake all preparations for establishing the CCU WG CIPM President: undertake all preparations for establishing the CCU WG
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12.3 Recommendation: establish a CCU WG

… outside expertise is welcomed!… outside expertise is welcomed!
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Proposed name of WG:

WG on Core Metrological Terms (WG‐CMT)

Proposed Terms of Reference:

– Identify core metrological terms that enter into CGPM Resolutions and national 
legislation such that they are in the very interest of Member States 

– Etablish definitions for these core metrological terms in close collaboration with 
OIML and other NGO stakeholders 

– Ensure proper representation in the JCGM WG2 (VIM)

12.3 Recommendation: establish a CCU WG
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END


