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Dosimetry

The dosimetry service is in charge of the personal
dosimetry of more than 4500 workers in different
companies and hospitals, of which about 800 are for
internal SCK'CEN use. We also supply extremity
and ambient dosimeters. All these dosimeters operate
on the thermoluminescence principle (TL).

A QA-system was implemented for the environmen-
tal dosimetry service. This system beholds a com-
plete set of operator instructions, periodical quality
control measurements and a validation of the per-
formance of the system and its uncertainties. This
service was audited and approved by its major client,
KC Doel. The preparations of a QA system for the
personal and extremity dosimetry were started (qual-
ity control already implemented).

A study was done on the fading of the thermolumin-
scent dosimetry system at the SCK'CEN. The
results of this study are now used in the quality con-
trol programs. Also a comparison was done between
the electronic dosimeters results routinely used at the
SCK-CEN and the official TL dosimeters. The
results agree reasonably well.

SCK'CEN participated actively in the EURADOS
action group concerned with the "Harmonisation and
Dosimetric Quality Assurance in Individual
Monitoring for External Radiation". The final report
will be published in Radiation Protection and
Dosimetry and will be discussed during a workshop
in 2000.

Calibration

The calibration service calibrates all radiation detec-
tors at SCK'CEN. It also calibrates neutron moni-
tors, gamma monitors and electronic personal
dosimeters for customers outside SCK'CEN. A
strong effort was made to obtain an accreditation of
the "Belgische Kalibratie Organisatie" (BKO) for the
calibration services. The external audit took place at
the end of 1999, so that the accreditation is expected
in the beginning of 2000. As a first part the calibra-
tions with 252Cf neutrons and the calibrations of the
Siemens Electronic Personal Dosimeters were in the
scope of accreditation.

Instrumentation

The instrumentation service is responsible for the
maintenance of all the electronic measuring devices
used in radiation protection at SCK'CEN. Also all
the radiation and meteorological survey stations

located near SCK'CEN are maintained by the instru-
mentation service.

Gamma Spectrometry

In the course of 1999, the gamma spectrometry lab-
oratory continued its analyses on a large variety of
samples with low to moderate activity levels. Close
to 2000 analyses were performed, both for internal
projects of SCK'CEN (mainly related to safety pur-
poses, but also for the Waste Department or for
research projects like Radio-ecology), and for exter-
nal clients (within the framework of the radiological
surveillance of the Belgian territory, but also for
industrial companies).

We updated the hard- and software for gamma-spec-
trum acquisition and analysis, without any interrup-
tion in availability for the clients. The laboratory
switched to the Genie-2000 system (Canberra
Industries), which included a renewal of the efficien-
cy calibration of our Germanium detector systems,
using aqueous solutions standards with a variety of
radionuclides. Furthermore, the number of standard
geometries was drastically increased to 16. Sample
sizes range from 0.7 ml vials to 2.5 1 Marinelli
beakers.

Another innovation was the replacement of the
detector chain used for X-ray measurements (mainly
Fe-55). The previous Si(Li)-detector was replaced by
a low energy Germanium detector. This set-up has
been calibrated for the quantification of Fe-55 in a
fixed geometry (stainless steel disks) using a stan-
dard solution from the National Physical Laboratory
(NPL- U.K.). The reproducibility showed to be of the
order of 15 %, if one takes into account self-absorp-
tion in the source in case the solutions contain too
much stable iron or salt, and the spread of the liquid
on the disks.

The 47t By - detection system used for the standardi-
sation of radioactive solutions has been completely
checked and the essential parts of the proportional
counter were renewed. A new collaborator with
chemical background was engaged, in order to be
able to continue this kind of activities.

Some of the samples were also counted with the
large Nal(Tl) detector. The simple usage of these
detectors make them excellent for an easy quantita-
tive determination of several radioactive burden in
samples (l37Cs, 13Cs, 60Co, «K,...).
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Whole Body Counter

The laboratory for Whole Body Counting performed

on routine basis 1135 in vivo measurements.

The very large Nal(Tl) scintillators (30 cm and 20

cm) were used for routine and special measurement

of fission products, activation products, but also for

uranium, thorium and other high or medium energy

photon emitters. The measurements of 24lAm in the

lungs (with the aid of the low energy germanium

detectors) are now performed with the tilted chair

technique.

These in vivo measurements were performed to con-

trol SCK'CEN workers and external clients as well

as persons involved in incidents with the possibility

of internal contamination. The germanium detectors

(coaxial and planar) are also used for special meas-

urements (12.VI25I, wmTc, 103/iTOpd, i«mpt...). The sili-

con and CdZnTe room temperature diodes are also

now available for measurement of contaminated

wounds and for metabolism studies. The laboratory

is accredited by Beltest for the measurement of
241 Am and 2-»Pu in the lungs.

Safeguards

SCK'CEN installations were subject to routine

inspections and to physical inventory verifications

within the regular verification activities of Euratom

and the IAEA. Nuclear materials accountancy

(NMA) was made for the different material balance

areas to comply with the non-proliferation commit-

ment.

In order to cope with evolving software evolution,

new software for NMA was developed that will be

implemented as an application available on the inter-

nal network. Depending on the users, more or less

functionality will be made available.

The database of the new program is based on SQL

Server 7.0, which is designed to ensure access to cer-

tain information for a limited number of users. A

security clause prevents access to other users.

The software itself is based on Visual Basic 6.0. The

reporting function is written in Crystal Reports 7.0.

These reports integrate perfectly in the Visual Basic

environment.

We have given support to Euratom's verification of

spent fuel and of fresh MOX fuel in reactor storage

ponds. We assured maintenance, repair, test and

upgrading of the existing Fork detectors for PWR

and BWR fuel assemblies and for fresh PWR type

MOX fuel, in order to increase performance and reli-

ability of the detectors.

Laboratory for non-destructive
analysis

The NDA systems of the laboratory are used to iden-

tify and quantify the radionuclides in the nuclear

wastes of SCK'CEN and to perform measurements

for third parties. We moved the Low Level Waste

Assay System Q2 from the Chemistry building to the

NDA room of SCK'CEN's central temporary waste

storage building. We developed new measurement

and analysis software for the Q2 with the aim to har-

monise the measurement software of all our NDA

systems, and to allow a flexible and easy integration

of new measurement options in the future, and to

guarantee a maximum of traceability. With each rou-

tine measurement or control measurement a com-

plete set of parameters describing the state of the sys-

tem and the measurement performed is written to a

database. Some 250 waste drums and 26 absolute fil-

ters have been measured with the Q2 System.

New acquisition and analysis software has been

developed for the passive neutron counter. Previous

software was a prototype and worked under DOS.

The new version is based on National Instruments

Labview and has an enhanced user interface.
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