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Mobile groups are considered to be fastest, most flexible and most complex units suited
for rapid direct measurements after a radiological accident. All possible means for the
assessment of the temporal and spatial variation of the contamination should be utilised
together to support the decisions best suited for the given situation.
Dose rate measurement is a fast and simple method to detect radioactive contamination
of the environment. The instruments are small and light, which makes it easy to take
them into the areas of interest. An automatic route monitoring system can collect data
on the temporal and spatial variation of the dose rate in contaminated areas.
During an environmental monitoring all the measured data have to be connected with
exact location. Thus, a detector, a GPS navigator (co-ordinates) and a portable computer
are needed together for accurate record keeping of the data flow. Using suitable
software, the dose rate data can be dispayed on digital maps and the local variability can
be spotted.
The advantages and disadvantages of selecting a pressurised ionization chamber (PIC) -
Reuter Stokes 112, a plastic scintillator - Tesla NB 3201 and proportional counter -
Eberline FHZ 62IB are compared in Table 1. The technical performance of the PIC i.e.
the precision and time response of the measurements is superior. Almost equal quality
can be achieved with the plastic scintillation detector. However, for field emergency
measurement use of the proportional counter seems to have advantages that cannot be
overlooked.

Table 1 Comparison between a pressurised ionization chamber (Reuter Stokes 112),
plastic scintillator (Tesla NB 3201) and proportional counter (Eberline FAG FHZ
62 IB).

Precision

Time response to
achieve precision
Energy response

Weight

GPS connection

Field use

PIC(RSS-112)

0.01 uSv/h

very fast (5s)

> 60 keV

10 kg

Plastic scintillator
(NB 3201)
0.02 fiSv/h

fast (10s)

> 30 keV

4kg

Proportional counter
(FAGFHZ621B)
0.03 nSv/h

slow (minutes)

> 50 keV

2 kg

External

good very good very good



21"RHDJasnd podChopkom 155

Based on above mentioned requirements and comparison of properties of various
probes, the system for automatic dose rate measurement and integration of geographic
co-ordinates in field was designed and tested in NRPI.
The system consists of proportional counter FHZ 62IB by Eberline. This so-called
intelligent probe can be easily connected to a personal computer. The probe measures in
the energy range 30 keV -1.3 MeV with reasonable energy and angular response, it can
measure the dose rate in the range 50 nSv/h - 1 Sv/h with the typical efficiency
9.5imp/s/uSv/h. The probe is fixed in the holder placed on the front mask of a car.
For the simultaneous determination of geographical co-ordinates the personal GPS
navigator Garmin 95 is used.
Both devices are controlled by a notebook PC (486DX2 50MHZ, 340 MB HDD, 8 MB
RAM) via two serial ports. The second serial port that is not quite common in
notebooks can be easily realised by a PCMCIA card. The notebook is used for data
transfer, processing and storing. Data stored in the notebook in the field by a mobile
group can be transmitted to the assessment centre by the cellular GSM phone. In our
system Nokia 2110 connected to notebook by PCMCIA card is used.
The whole system is powered up from the car battery.
The system is controlled by specially developed software. The software was developed
in the FoxPro 2.5 environment and works under MS-DOS 6.22. It has no problems to
work in Windows 95 DOS window. The software allows:
• automatic determination and recording of dose rate values and synchronisation with

the geographic co-ordinates in real time,
• mutually independent determination of dose rate and co-ordinates which allows to

measure the dose rate manually if the automatic probe fails and still have
information on co-ordinates or to measure the dose rate automatically even if the
GPS receiver is not available,

• manual determination of dose rate and entering the data into the computer,
• manual determination of co-ordinates and time and entering the data into the

computer,
• to define the integration time for dose rate (by time or location),
• to define various probes for dose rate measurement,
• to define measured quantities and relevant units and recalculation to nSv/h,
• to send the data to the central database.
The results of dose rate measurements obtained during route monitoring are stored in
files. They can be displayed on a graphic screen, presenting the geographical
distribution of the dose rate values colour coded on a map and the time sequence of the
measured data.


