13th International Congress of the International Radiation Protection Association (Glasgow, 13-18 May 2012)
Implementation of an Intercomparison Exercise according to ISO/IEC 28218
In the Internal Dosimetry Services of Spanish Nuclear Power Plants

J. F. Navarro 1, B. Pérez 1, M. A. Lépez 1, T. Navarro &, I. Amor 2, M. L. Tormo 2, |. Sierra %, C. Hernandez !

linternal Dosimetry Service - Radiation Dosimetry Unit (CIEMAT), Avda. Complutense 40, E-28040 Madrid, Spain.

2Consejo de Seguridad Nuclear, C/ Justo Dorado, 11, E-28040 Madrid, Spain.

1. INTRODUCTION.

= Spanish Nuclear Safety Council (CSN) organized an in vivo intercomparison exercise That was carried out by WBC IDS (CIEMAT)

= Tecnical requirements based onISO/IEC 28218 “PerfomanceCriteriafor Radiobioassay .

= 2009-2010 National Intercomparison for thein vivo measurement of gamma-emitting radionuclides andradioiodine in thyroid in internal
dosimetry services of Spanish Nuclear Power Plants (NPP) and mobilunits of nuclear emergency (TECNATOM).

[ OBJECTIVE: VALIDATING QUALITY OF THE CAPABILITIES OF NPP'S INTERNAL DOSIMETRY SERVICES.

2. METHODOLOGY

Intercomparison Countmg Geometries

[Nuclear Emergency Mobil Units |

= |In vivo measurement of gammaemitting
radionuclides in total body
= In vivo measurement of radioiodine in
thyrc1 QUICKY WBC: Stand up geometry
-
[ DIYS WBC: Stretched gedmetry | ‘

= Description of active phantoms, intercomparison shedule.
= Criteria of acceptancecdf parameters defined (ISO 28218).
Objectives to testproficiency:
= Daily quality control prior to measurements.
= |dentification of radionuclides . Determination of accuracy.
= Estimation of “° K (No contaminated individuals).
= Sensitivity of Detection Systems: Calculation of detection limit
Technician of WBC-IDS (Ciemat) and Nuclear SafetyCouncil (CSN)
were “in situ” in each exercise to ensure compliance with protocol.

WBC Laboratory of IDS (Ciemat) Laboratorywas in charge of:
= Manufacturing and validate intercomparison phantoms with
sources simulating homogeneously internal contamination..
= Analysis of the results sent by participants according to
ISO/IEC 28218.
| Laboratories of IDS(CIEMAT) ISO/IEC 17025 accredited for |
testing and calibration purposes .

BOMAB Phantom simulating internal contamination in total body.

" = Simulates the ICRP 89 reference man.
= Fabricated according to ANSI/HPS N13.35.
= Ten pieces of tissue-equivalent plastic were filled at the in In Vitro Bioassay
Laboratory (IDSCiemat) with an acidified distilled water solution and five
gamma emitters’ radionuclides certified solutions homogeneously distributed.
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= For testing gamma espectrometry software of participants Nuclear Safety Council
and WBC IDS (CIEMAT) proposed a complex cocktail of gamma emitters.
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simulating internal contamination in thyroid

= Testing proficiency of participants in determination of radioiodine in
thyroid in different scenarios of measurement (low and high actvity).

= Two 20 ml vials of standard liquid source of **Ba used for simulating
31| due to its short half live.
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Participants.

Seven IDS of Spanish NPPs and

Facility QUICKY WBC DIYSWBC

NPP Almaraz |Nal (102x102x76) Nal(205x100)

nuclear emergency mobile units of

NPP Garofia | Nal (102x102x76) | Nal canberra(5x%)

TECNATOM

NPP Ascd Nal (102x102x76) Nal(205x100)

= Intercomparison results were NPP Vandellos Il [Nal (102x102x76) | _Nal(205x100)

required by organizers two months NPP Zorita Nal(205x100)

after finishing the exercise. NPP Cofrentes | Nal (102x102x76) | Nal(205x100)

= Anonymous code was assigned to
participants.

4 detectors
(10x10x7.5)

Mobile units
TECNATOM

Nal (102x102x76)

NPP Trillo Nal (102x102x76)

4. ANALISYS OF THE RESULTS

In vivo measurements of BOMAB phantom: QUICKY & DIYS WBC.
= Five measurements of BOMAB phantom were realized in routine conditions.
= Results were compliance with acceptance criteria of ISO 28218 parameters used

(Bias relative and Repeatability) for all radionuclides and participating IDS.
= Complex multiplet between energy lines of %Mn and Y. Good results.

asurements of BOMAB phantom: QUICKY Hes WBC. 7 Vivo measurements of BOMAB phantom: DIYS Hs WEC

In vivo measurements of radioiodinein thyroid: QUICKY & DIYS WBC.

= Five measurements of ANSI standard thyroid uptake neck phantom vith 20 ml
vials of *¥Ba simulating thyroid gland were realized in routine conditions.

= Results were in compliance with acceptance criteria of parameters ISO 28218.

= An overestimation of 1*Ba values was observed in most of the detection systems.
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5. CONCLUSIONS

E (keV) le (%) =

= Performance criteria according to ISO/IEC 28218 were fulfilled
by all the participants of the in vivo intercomparison exercise.

= Technical recommendations were proposed by both WBC
laboratory of IDS (CIEMAT) and Nuclear Safety Council (CSN),
based on final results analysis in order to promote improvements
to ensure the quality of the measurements.

® Improvements in measurement procedures are
recommended in what concerns daily quality controls and
the determination of detection limits.

Estimation of 40K in human body.

= Testing measurements in case of non - contaminated individuals.
= The same blank person was measured in each detection system of participants.
= An overestimation of “K values was observed in all the detection systems.

= Organizers proposed to substract the contribution of daily environmental
background to the individual measurement. = QUICKY. (Tc=120s)

Activity (“K) = = DIYS. (Tc=480s)

Sensitivity of Detection Systems: Calculation of detection limits.

= The value of the “detection limit” indicates the ability of the service laboratory to
detect a radionuclide in direct measurements of individuals.

= The detection limit is person dependent and can be used to estim ate the sensitivity
of the detection systems in a specific geometry of measurement &king into
account routine conditions (specially the counting time).

= Calculation of DL by ISO/IEC 28218 is proposed by organizers to achive
harmonization in Spanish Internal Dosimetry Services.




