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AUTOMATION OF METROLOGIC OPERATIONS ON MEASURING
APPARATUSES OF RADIATION MONITORING SYSTEM

V.Kulich, J.Studeny
NPP Dukovany

The primary question of operation of nuclear power installations is their safety and
minimal influence over the environment. The system of metrologic care about the measuring
apparatuses of ionizing radiation is an important item of the radiation monitoring of NPP
Dukovany operation.

The radiation monitoring of the operation is of a rather wide scope. It includes
monitoring of persons, space inside as well as outside of the nuclear power plant, technology,
gaseous and liquid releases, and the like. The measuring apparatuses of ionizing radiation may
be, in the basic division, divided into three groups: measuring apparatuses of the central
information and measurement system of radiation monitoring, measuring apparatuses of
autonomous measuring circuits and portable measuring apparatuses used by the personnel.

The system of metrologic care about the measuring apparatuses of ionizing radiation
makes possible calibration and verification of these measuring apparatuses. The establishment of
a metrologic laboratoiy for measuring apparatuses of ionizing radiation was given already in the
design of NPP Dukovany. Laboratory operation, i.e. uniformity and correctness of metrologic
performance in the first place, is ensured by a three-men staff consisting of two college
graduates and one high-school graduate. Since 1990 the laboratory is accredited and then
licensed for metrologic operation on measuring apparatuses of the so called controlled sphere. It
has the statute of a state metrologic centre in the conformance with the Metrology Law.

The laboratoiy ensures by its own resources the metrology of especially:
- film and thermoluminescent dosemeters
- ionization chambers and Geiger-Miiller counters
- scintillation and semiconductor detectors
- neutron dosemeters and detectors.

In 1994 over 2000 metrologic operations were done which represents, in comparison
with 1990, increase by almost 61%. Measuring apparatuses are treated metrologically in regular,
usually one-year, intervals and always after a repair. The number of measuring apparatuses
repairs used in the ten-year-operated nuclear power plant has not an increasing tendency and
has no influence over the increasing number of metrologic performances. About 100 of different
types of mostly Czech, Russian, German and French produced measuring apparatuses are
included in the collection of operated equipment. In addition, about 150 given measuring
apparatuses from the slate controlled sphere are verified in the laboratoiy during one year.

The rather great number of metrologic operations must not affect the resulting work
quality, of course. The questions of quality are of the first place importance and conform to the
provisions of European standards of EN 45000 and ISO 9000 series. The laboratory is subjected
to frequent internal and external inspections, checkings by the workers of state supervisory
bodies - State Office for Nuclear Safety, Czech Metrology Institute - Ionizing Radiation Inspection
and Public Health Office.

The increase of metrologic operations number has been made possible only by a timely
reconstruction of the laboratory and by computerization of the measuring procedure and of
administrative work which consists mainly of recording of a great number of information pieces
about the observed measuring apparatuses.

There are three working places in the laboratory:
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- irradiation gamma stand with Cs-137 sources
- irradiation stand with Pu-Be neutron sources
- spectrometric working place.
Work with irradiation stands might be observed by means of a closed TV circuit.

Automation of the measuring procedure is conditioned by an active application of a bus bar,
which is designated asT£EE-488,IEC-625, GP-IB and sometimes also HP-IB. There are at disposal
in the laboratory measuring apparatuses which might be, by means of the above-mentioned bus
bar, connected into a measuring system directed by a personal computer. We succeeded in fully
automating the management of the irradiation stand - the selection of single standard sources.
Automatic setting of the position of the optical testing bench cart belongs among highly
successful circuits; on the cart the checked detector of ionizing radiation is placed. The position
is measured by an incremental sensor in the range of 0.6 to 7.2 m from the irradiation stand. The
following evaluation circuit of our own construction, based on the use of so-called Wilkes
circuit, with control storage of the ROM type makes possible to reach the accuracy of position
measurement up to 0.1 mm. The computer sets the cait position with the accuracy up to 1 mm,
which is sufficient for practical operation. During a metrologic operation the detector is placed
into a beam of ionizing radiation, its type is selected on the screen of a personal computer and
what remains is a question of computer art and measuring technique. An algorithm is worked
out for each type of the detector - a methodic procedure of calibration or verification in
confonnance with which the whole mctrologic operation is done as for programme.

With regard to the uniqueness of the laboratory operation, all the work in the sphere of
hardware as well as software has been implemented by our own forces. The equipment of the
laboratory makes possible to test metrologically all the radiation monitoring apparatuses used in
NPP Dukovany. The quality of operation of the laboratory of ionizing radiation metrology
qualifies the proper functioning of the radiation monitoring system, which directly influences
the ensurance of nuclear safety of NPP Dukovany.


