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Towards Convergence of
Technical Nuclear Safety Practices in Europe

Proficiency tests organisation as a tool of improvement of radioactivity
measurement quality in the frame of environmental survey

(C. Aubert, M. Osmond)

The national network for the measurement of radioactivity in the environmental was created by article R. 1333-11 of the French Public Health Code.
Its mission is to contribute to the assessment of ionising radiation doses due to occupational exposition and to inform the general public.

To ensure the quality of environmental radioactivity measurements by the laboratories, in technical and organisational point of view, a laboratory agreement system
was set up in France. This agreement was established by article R. 1333-11 of the French Public Health Code and its practical methods were specified in ASN (Nuclear

Safety Authority) decision of 29th April 2008.

Every year, IRSN organises several proficiency
tests, in support of ASN, for the laboratory
agreement. These proficiency tests permit to
make sure that French and foreign laboratories

Proficiency tests can be defined as aptitude tests where the
measurement results obtained, on an identical sample, by the
different laboratories are compared to a reference value. These
tests concern the measurement of radionuclides beta and gamma

emitters, beta pure emitters and artificial alpha emitters as well as
radionuclides of the natural chain of uranium and thorium.

have the technical capability to supply the
network with quality measurement results.

Identical samples obtained

Samples for proficiency test
by automatic distributor

on drinking water

The STEME (Environmental Sample Processing and Metrology Department) is in charge of the preparation and shipping of the
samples to registered laboratories (15 to 70 participating laboratories per test), of the reference value determination and the
statistical processing of the results obtained by the laboratories. Tests are programmed taking into account all the measurements
suggested by the ASN decision of 29th April 2008, thus all measurements could be tested at least once every five year, which is

the validity limit of the agreements.

Waters samples for the measurement of *°Sr

Major steps of the organisation of a proficiency test:
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| Definition of the test with Nuclear Safety Authority; I
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+ Research and characterisation of the sample; I

Crumbling and rough selection of a soil

Announcement of the test (mail, website and official bulletin of ASN); I \esters forpartcipatin aorst
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+ Reception of the registrations;
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Preparation of the |

Example 1 : milk sample for the measurement of 3H activity

The future of the samples

Measurement by participating laboratories

Adding
t

Measurement by IRSN for homogeneity checking.

Measurement by IRSN to determine reference value.
Measurement by IRSN for stability checking.
Homogenisation in a tank and distribution Samples ready to use

Taking a milk sample in a farm Sealing the vials to avoid gaseous exchange

Example 2 : fish sample for the measurement of natural radionuclides

ophil

—

rta

Fishing carp in a lake Unfreezing Homogenisation in a blender Automatic sample distribution

Obtaining a powder granulometry inferior
to 200 pm

Grinding in a knife mill

| Homogeneity test ; reference values; stability checking; I

Radiochemistry Nuclear Measurement

Gamma Spectrometry (Ge detector)

Alpha spectrometry (grid chamber)

Purification by ferric hydroxide Liquid scintillation spectrometer Proportional counter

precipitation

Purification by calcium oxalate
precipitation

Radiochemical separation
on anionic resin

Sample dispatching;

Conditioning and shipping

In addition to the COFRAC
accreditation “test” for

a large majority of the

100 000 analyses carried
out annually by the STEME,
the department recently
obtained the accreditation,
in November 2006, as
“proficiency test organiser”
for the measurement

of radioactivity in the
environment.

cofrac

Receipt of the results ; statistical treatment of data;
Publishing the summary report;

Laboratories agreement committee.
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