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Guiding principles to ensure a stable BIPM mass unit

• BIPM working standards calibrated against IPK in 2014

• significant mass changes since 3rd PV in 1992, attributed to wear

• new hierarchical system of mass standards with 3 significantly different
levels of usage introduced in 2015

• significant reduction of the total number of weighings

• regular reports of status to CCM and CIPM
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Hierarchy of BIPM Pt‐Ir working standards, introduced in 2015

IPK K1 7 32 43 478(41) IPK & official copies:

25 73
3 prototypes for exceptional use:
(to be cleaned and washed before use)91

9 31 3 standards for limited use:
year
1use650

years5 
1use

42' 63 88 97 10377 6 standards for current use:
year

uses10 -4

under authority of CIPM

years10 
copies  2of1use 
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Use of BIPM standards for current use

1st campaign of 
calibration of national 

prototypes
against two of the 
BIPM standards 
for current use

77 88

t

Assumption:
the mean of the mass of the 
4 standards which have not 
been used has been stable

Calibrations for NMIs grouped into two batches per year
• less weighings (‐> better stability)
• more efficient
• but: service not permanently available

1st campaign of 
calibration of national 

prototypes
against two of the 
BIPM standards 
for current use

77 88
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Use of BIPM standards for limited use

9 31 650 9 31 650
1 year

during 1 year, mass evolution of standards for current use derived from
least‐squares adjustment based on assumption that standards not used are 
stable

t

no use in‐between

assumption:
the mean of the masses of 
nos 9, 31, 650 has been stable
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Use of BIPM standards for exceptional use

9 31 650 9 31 650 9 31 650 9 31 650 9 31 650 9 31 650

25 73 91 25 73 91

IPK

1 year 1 year 1 year 1 year 1 year

5 years (no use in‐between)

2015 2016 2017 20182014 2019

Pilot
Study

Extraordinary
calibrations

Cleaned and washed
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Mass values attributed to the BIPM working standards for current use (I)
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No correction for contamination

Mass values attributed to the BIPM working standards for current use (II)

Comparison with working
standards for limited use

Comparison with working
standards for exceptional use
(cleaned and washed: ‐ 9 μg)

Correction of 1.8 μg/yr
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BIPM information note for calibration customers

2015 +1.8 μg
2016 +3.6 μg 
2017 +5.4 μg
2018 +7.2 μg 

Under the assumptions that:

• Contamination of w.s. for
current use is comparable to
those of w.s. for exc. use

• Contamination of w.s. for
current use is constant over time

The following corrections for the 
masses of the w.s. can be estimated:

Sent to all calibration customers on 3 February 2021
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Mass stability of national Pt‐Ir prototypes

mean: 0.4 µg/year
std. dev.: 1.5  µg/year

Pt‐Ir prototypes

Based on calibrations from 2011‐2020
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Number of calibrations of mass standards per year

On average per year: 5 Pt‐Ir prototypes 
12 stainless steel standards
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Thank you for your attention !




