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An activity comparison of tritiated water was organized in 2013 between three laboratories: CPST (Lithuania), LNE-LNHB (France) and VNIIM (Russia). The
solution was prepared by LNHB and ampoules were sent to the other laboratories. This solution was standardized in terms of activity per unit mass by participant
laboratories using the Triple to Double Coincidence Ratio (TDCR) method in Liquid Scintillation Counting (LSC). The tritiated water solution is traceable to the
solution prepared by LNHB for the CCRI (I1)-K2.H-3 2009 2H international comparison.

3H is a low-energy pure beta radionuclide of great importance, widely monitored in the environment. This radionuclide is produced naturally but the natural levels
increased considerably due to nuclear weapons testing that released large amounts into the atmosphere and by the operation of nuclear power plants and fuel
reprocessing centres. It is an important tracer in geological and biological processes and is a good indicator of nuclear activities.

Moreover, this is also a radionuclide of choice to test the instruments and models used in liquid scintillation standardization methods, as its detection efficiency is
low. This exercise gave the opportunity for the primary laboratories of Lithuania and Russia to compare their measurement results with the activity values of the
key comparison CCRI(Il) K2.H-3 2009.
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« Dilution of the original solution used for CCRI(Il) K2.H-3 2009 activity comparison sent by LNE-LNHB to CPST HHH
and VN"M CPST VNIM LNHB

- Dilution coefficient checked at LNE-LNHB (mass and TDCR measurement) A

* The LNE-LNHB result is traceable to the result submitted to the CCRI(Il) K2.H-3 2009 activity comparison
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Conclusion

The activity concentrations of the 3H solution reported by the three participants are consistent within their uncertainties. The activity concentrations reported by CPST and VNIIM are also
fully consistent with the reference value of the 2009 CCRI(Il) 3H comparison. The uncertainties reported by the participants are significantly different, despite the fact that the
measurements were conducted using similar instruments under similar conditions. This question deserves a more precise study and this will be the goal of the TDCR calculation
comparison to be organized in 2015 by the CCRI (ll). At the same time, the problem of uncertainty determination will be extensively treated in a Special Issue of Metrologi;a}‘
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