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The objectives of the BIPM

To represent the worldwide
measurement community aiming to
maximise its uptake and impact

To be the coordinator of the worldwide
measurement system ensuring it gives
comparable and internationally-accepted
measurement results

To be a centre for scientific and
technical collaboration between
Member States providing capabilities for
international measurement comparisons
on a shared-cost basis.

Approved by Resolution 3 of the 26th CGPM

Highlight
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Some small changes that come into effect 
for laboratories working at the highest 
levels in the mass and electricity 
communities.

for electricity:
https://www.bipm.org/utils/common/pdf/
CC/CCEM/ccem_guidelines_revisedSI.pdf

for mass: 
https://www.bipm.org/utils/common/pdf/
CC/CCM/BIPM_Note-on-kilogram-
redefinition.pdf

Voltage : + 0.1 ppm
Resistance : + 0.02 ppm

17 lab with smallest
uncertainties affected

https://www.bipm.org/utils/common/pdf/CC/CCEM/ccem_guidelines_revisedSI.pdf
https://www.bipm.org/utils/common/pdf/CC/CCM/BIPM_Note-on-kilogram-redefinition.pdf


“The kilogram is the unit of mass; it is equal to the 
mass of the International Prototype of the Kilogram”

“The kilogram, symbol kg, is the SI unit of mass. It is 
defined by taking the fixed numerical value of the Planck 
constant h to be 6.62607015×10−34 when expressed in 
the unit J⋅s, which is equal to kg⋅m2⋅s−1, where the metre 
and the second are defined in terms of c and ΔνCs.”

In May 2019 the definition of the kilogram changed 

FROM

TO



Impact for NMIs
Adjustments

 Care has been taken to ensure that the value of the kilogram remains constant 
across all the phases of the implementation of the new definition so no 
adjustments to national mass scales will be necessary

Uncertainties and CMCs

 CMCs will need to be reviewed to take into account the additional (10 µg) 
uncertainty in the IPK after redefinition (20 May 2019)

 BIPM will be issuing guidance on how the uncertainties on their previous 
calibrations will change

 As a guide only uncertainties of about 50 µg or lower (at 1 kg) will need to be 
increased as a result of the redefinition

Traceability

 NMIs can continue to take traceability from the BIPM. 

 BIPM traceability will initially be through the IPK (with the additional uncertainty) 
and then, after the completion of the first KC of realisation experiments, to the 
Consensus Value  
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Dissemination 
To achieve traceability for different mass values we need to sub-divide and multiply the 
scale from 1 kilogram 
This increases the relative uncertainty as we move away from 1 kilogram 
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Courtesy: Stuart Davidson, NPL
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Phase Time scale Description
Source of 

traceability
Uncertainty of BIPM 

mass calibrations
Role of realization 

experiments

Dissemination of mass from 
NMIs with realization 

experiments

0
Until

20 May 191 Traceability to the IPK
mIPK ≡ 1 kg
𝑢𝑢𝑚𝑚

IPK
≡ 0

𝑢𝑢stab(𝑡𝑡) Measurement of h
Dissemination from national 
prototype traceable to IPK

1
20 May 19 -

date 12

Traceability to the Planck 
constant via the IPK, with 

additional uncertainty from 
the (new) definition

mIPK = 1 kg
𝑢𝑢𝑚𝑚

IPK
= 10 𝜇𝜇g ≈ 𝑢𝑢𝑚𝑚

IPK

2 + 𝑢𝑢stab2 (𝑡𝑡)

Contribute to Key 
Comparison (KC), 

improve and resolve 
discrepancies

Dissemination from national 
prototype traceable to IPK, with 

10 µg added uncertainty

2
date 1 –
date 23

Traceability to the Planck 
constant, dissemination from 

a consensus value4 (CV)

Consensus 
value (CV) ≈ 𝑢𝑢CV2 + 𝑢𝑢stab2 (𝑡𝑡)

contribute to CV (via 
KC), improve 

experiments and 
resolve discrepancies

Dissemination from consensus 
value with uncertainty ≈

𝑢𝑢CV2 + 𝑢𝑢stab.NMI
2 (𝑡𝑡)

3 from date 2
Traceability to the Planck 

constant, dissemination by 
individual realizations

Fixed value of
h

u(h) ≡ 0

(Uncertainty of BIPM 
realization 

experiment)

Realization of the unit 
of mass,

Participation in KCs to 
demonstrate 
equivalence

Dissemination from validated 
realization experiments with the 
uncertainty of the experiment. 
The terms of the CIPM MRA are 

applicable.

Date 1: 20 May 19 Date 2: CV following first KCRV (early 2020) Date 3: Agreement and stability of realisation experiments (2030-2040?)  

Evolution of traceability for the SI unit of mass



Transition to the use of individual realisation experiments (Phase 3) 

a) A minimum of five consistent realization experiments which:

I. Achieve Key Comparison results with a relative standard uncertainty of 40 parts in 
109 or better 

II. Demonstrate consistency with the KCRV

III. Demonstrate stability by producing consistent (equivalent) results for two 
consecutive Key Comparisons 

b) At least two of the realization experiments meeting the above criteria should 
have uncertainties less than 20 parts in 109.   

c) The consistent set of experiments must include two independent methods of 
realizing the SI unit of mass (e.g. Kibble balance and X-ray crystal density 
experiments)  

d) The difference between the Consensus Value for the kilogram (determined from 
three last 3 Key Comparison results) and the KCRV for the final Key Comparison 
is less than 5 parts in 109.  
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Member States and Associates

Ukraine, which has been an Associate since 2002,
became a Member State on 7th August 2018.

Montenegro, which has been an Associate since 2011,
became a Member State on 24th January 2018.

Venezuela is excluded as a Member State
on 14th November 2018 due to non-payment.

The Kingdom of Morocco became a
Member State on 24 May 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.

As of 24 May 2019, there are: 

- 60 Member States*
- 42 Associates of the CGPM

(States and Economies)

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

The Joint Declaration was refreshed and resigned in
November 2018, having been first reviewed by the four parties
and agreed at the Quadripartite meeting of March 2018. The
revised text was circulated and agreed by the CIPM

Joint BIPM, OIML, ILAC and ISO declaration 

https://www.bipm.org/utils/common/pdf/BIPM-
OIML-ILAC-ISO_joint_declaration_2018.pdf

https://www.bipm.org/utils/common/pdf/BIPM-OIML-ILAC-ISO_joint_declaration_2018.pdf
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Changes to the joint BIPM, OIML, ILAC and ISO declaration   

The refresh of the Joint BIPM, OIML, ILAC and ISO declaration was suggested by ISO WG44 during the
revision of ISO/IEC 17025, who wanted to reference the Joint Declaration in the revised standard. The
Quadripartite meeting agreed that there would be no substantive changes but the document should
be reordered.

The following changes were made:

• The order was reversed such that the description of the four signatory bodies came
after, rather than before, the recommendations

• The descriptions of the organizations were generalized in as much as data that changes
frequently would not be explicitly quoted (e. g the exact number of members of the
originations)

• The OIML-CS system was introduced and the now redundant OIML Basic Certificate
System and OIML MAA deleted.

• Some small parts of the text were “polished”.



Thank you.

sten.bergstrand@bipm.org

mailto:sten.bergstrand@bipm.org
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