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• Background

• Provisional list of participants

• Roles (pilot and coordinating group)

• Objectives of the key comparison

• Topology (collapsed star or other)

• Timeline

• Transport of the cells

• Analysis of key comparison results
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Background
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➢ 2002-2004: Previous CIPM KC of TPW cells (CCT-K7) carried out

➢ 2017: In last CCT Meeting, a new KC of TPW cells was considered as a first 
priority in the planning of the second cycle of CCT KCs

➢ May 2020: 
• NRC offered to act as pilot
• Consultation with CCT WG-SP and RMO TC-T chairs → confirmed the interest

➢ June 2020: all CCT members officially asked to:
• Express interest in participating → 17 members expressed interest
• Accept/object to NRC acting as pilot → NRC unanimously accepted as pilot

➢ September 2020: 

• Kick-off meeting → major features of the KC already agreed, draft Technical Protocol 
completed (to be distributed this week)
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Do we need it?
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➢ New definition of the kelvin no longer relies on TPW cells for the 

realization of the kelvin

➢ TPW cells continue to play a fundamental role in the realization of the 

ITS-90

➢ Since the “Clarification of the definition of the kelvin” (2005), many NMIs 

have revised their national reference for the TPW temperature
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Provisional list of participants
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Institute Country Contact person Contact email

CEM Spain Dolores del Campo ddelcampo@cem.es

CENAM Mexico Enrique Martines Lopez emartine@cenam.mx

INMETRO Brazil Klaus N. Quelhas knquelhas@inmetro.gov.br

INRiM Italy Giuseppina Lopardo g.lopardo@inrim.it

KRISS South Korea Inseok Yang iyang@kriss.re.kr

LNE/CNAM France Fernando Sparasci fernando.sparasci@cnam.fr

MSL New Zealand

Rod White rod.white@measurement.govt.nz

Emile Webster emile.webster@measurement.govt.nz

Farzana Masouleh Farzana.masouleh@measurement.govt.nz

NIM China

Xiaoke Yang yanxk@nim.ac.cn

Xiaojuan Feng fengxj@nim.ac.cn

Jintao Zhang zhangjint@nim.ac.cn

NIST United States
Tobias Herman tobias.herman@nist.gov

Antonio Possolo antonio.possolo@nist.gov

NMIA Australia Mong-Kim Ho mong-kim.ho@measurement.gov.au

NMIJ/AIST Japan

Tohru Nakano tohru-nakano@aist.go.jp

Januarius V. Widiatmo janu-widiatmo@aist.go.jp

Ikuhiko Saito saitou.19hiko@aist.go.jp

NMISA South Africa Efrem Ejigu eejigu@nmisa.org

NPL United Kingdom Jonathan Pearce jonathan.pearce@npl.co.uk

NRC Canada
Andrea Peruzzi andrea.peruzzi@nrc-cnrc.gc.ca

Sergey Dedyulin sergey.dedyulin@nrc-cnrc.gc.ca

PTB Germany Steffen Rudtsch steffen.rudtsch@ptb.de

UME Turkey
Murat Kalemci murat.kalemci@tubitak.gov.tr

Ali Uytun ali.uytun@tubitak.gov.tr

VNIIM Russia Anatolii Pokhodun a.i.pokhodun@vniim.ru

Last week IPQ 

requested to 
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Number of participants per RMO
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• AFRIMETS (1): NMISA

• APMP (5): KRISS, MSL, NIM, NMIA, NMIJ/AIST

• COOMET (1): VNIIM

• EURAMET (6): CEM, INRiM, LNE/CNAM, NPL, PTB, UME

• SIM (4): CENAM, INMETRO, NIST, NRC

→ 17 participants
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Roles
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• Pilot: NRC

• Coordinating group:
• Function:

• Harmonization of uncertainty budgets

• Methods for analyzing the key comparison results

• Software tools for analysis of key comparison results

• Members:

• A. Peruzzi, NRC

• S. Dedyulin, NRC

• R. White, MSL

• A. Possolo, NIST

NATIONAL RESEARCH COUNCIL CANADA



Objectives
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Primary objective:
A comparison, mediated by the transfer cells, of the national realizations of 

the TPW temperature of the participants

→ Expected reduced differences between the national references, due to improved 

measurement capabilities and all participants applying isotopic corrections

By-products:
a) A comparison of TPW cells (one transfer cell from each participant) of the highest 

quality
→ Expected reduced differences between the cells, due to improved measurement 

capabilities and production of cells closer to VSMOW

b) A linkage to the previous KC, mediated by cells that were used by the participants 

in CCT-K7 and that are still available
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Topology
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• Collapsed star:
• Each participating laboratory: 

• Selects one of its TPW cells for use as transfer cell

• Compares the selected transfer cell to its TPW national reference

• Compares the CCT-K7 cell (if available) to TPW national reference 

• Delivers the transfer cell and the measurement results to the pilot

• The pilot laboratory:

• Compares all transfer cells

• Each participating laboratory:

• Retrieves its transfer cell from the pilot laboratory

• Re-compares its transfer cell to its TPW national reference

• Re-compare CCT-K7 cell (if available) to national reference
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Accepted timeline
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Date Activity

April 1st, 2021 Start date: the participants select the transfer cell and compare it 

to the national reference (if available, compare CCT-K7 to 

national reference)

June 30th, 2021 Deadline for the delivery of the transfer cell and the 

corresponding measurement results to the pilot

June 30th, 2021 to December 

31st 2021 

The pilot compares all transfer cells

January 1st, 2022 From this date the participants can retrieve their transfer cell

March 31st, 2022 Deadline for the completion of the return measurements at the 

participant laboratories and for the delivery of the return 

measurement results to the pilot

June 30th, 2022 Deadline for the preparation of the Draft A report



Transport of the cells
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• Best way of packing before shipping the cells?

• MSL Technical Guide 44, “Shipping TPW Cells”

• Ask advice from Isotech/Fluke

• Each participant is responsible for the transport of the transfer cell to 

and from NRC (and will take out insurance for the transport of the 

cell, if deemed necessary)
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Analysis of key comparison results
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➢ Approach discussed within the Coordinating Group

➢ Isotopic and impurity effects in the national reference ensembles generate 

a one-sided distribution of errors in the national references

➢ KCRV: only national references applying isotopic corrections and 

using fused silica cells will contribute
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Data reduction
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➢ An approach based on a statistical model for the measurement results will be adopted

➢ Reliance on an explicit statistical model allows assessing the fitness of the model to the 

data, and selection of the most appropriate model.

➢ “Decision Tree for Key Comparison data reductions”, A. Koepke and A. Possolo (2020), 

in preparation for publication:

• Random effects models of different kinds, able to recognize, evaluate, and propagate (to the 

KCRV and to the DoEs), uncertainty contributions in excess of those reported by the participants 

that become apparent only once independent results are compared (“dark uncertainty”).

• Other models, which may prove best when there is no significant dark uncertainty.

➢ The selected model will:

• Be validated using established statistical diagnostics

• Ultimately determine the algorithm for data reduction in accordance with best statistical practices.
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THANK YOU

Andrea Peruzzi: andrea.peruzzi@nrc-cnrc.gc.ca

Sergey Dedyulin: sergey.dedyulin@nrc-cnrc.gc.ca


