
4.1. REASSESSMENT OF THE EXTERNAL DOSE RATE AND OF THE NOBLE GAS RELEASE 
AT THE AUSTRIAN TRIGA-REACTOR, E. Tschirf, M. Tschurlovits (Vienna, 
Austria) 

Abstract 

The release rate of radioactive noble gases and the external 
dose rate at the Austrian TRIGA reactor was reassessed. 
These figures were determined at the start of the operation 
of the reactor some years ago, but the measurements were 
repeated with modern equipments. The results of these measure
ments are presented briefly. 

1. Introduction 

At the beginning of the operation of a reactor, some 
measurements like preoperational measurements, determi
nation of the external exposure..., are performed. Due to 
the progress in the development of new, mostly more sensi
tive equipment,however,it seems reasonable to reassess 
again some data with more suitable detectors and equip
ments. For this reason, both the external exposure and the 
noblegas release was reassessed. 

2. External Exposure around the reactor site 
For the determination of the contribution of the reactor 
to the external exposure, a high pressure ionisation chamber 
system (Reuter - Stockes RSS-111) was used, the chamber being 
arranged 1 meter above the ground. The chamber, which has a 
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lower limit of detection of about 0,5 yR/h and a 
suitable energy response from 80 keV upwards, 
permits a very sensitive assessment of the external 
exposure. 
Fig. 1 shows the results of the measurements, the 
values being expressed in yR/h during full power 
reactor operation of 250 kW,and table 1 the annual 
dose for an annual full power operation of 1200 hours. 
The figure of 1200 h/year is taken from the operation 
statistics. Those show an average generated power of 
278 MWh per year, which corresponds to a full power 
operation time of less than 1200 h per year. 

From fig. 1,it can be seen than the highest additional 
exposure appears at the backside of the reactor hall, 
in the direction of beam hole C, as expected. As reported 
earlier /1/, at this beam hole a larger exposure rate 
appears due to the construction of the experiment. 

Discussion 
The adjacent region around the institute is used for 
allotment gardens only and therefore inhabited for less 
than six months per year. In addition, the experiment at 
this beam hole is only installed for a limited time, and 
the gardens are mainly used during the weekends, when the 
reactor is not in operation. 
Concluding all these facts, the exposure of the public 
is negligible, even in comparison with the limit of 166 mrem 
per year. 

/1/E. TSCHIRF, M. TSCHURLOVITS, Proc. 4th Triga Users 
Conference, Vienna, 1976. 
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Fig.1: External exposure rate 
I [yR/h] at different sites 
outside the reactor hall 
for 250 kW operation 
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3. Assessment of radioactive noble gas effluents 
As well known, the main activity in noble gases produced 
by a research reactor consisting of Ar-41 (1,83h),which is 
produced by activation of air in cavities. Usually, other 
gases like fission products can be neclected under normal 
operational conditions because their appearance in the 
gaseous effluents is some orders of magnitude below the 
level of Ar-41. The fission noble gases have to be 
considered only in the case of fuel element failure or in 
accidental conditions. The estimation of the production 
rate is included in each safety report, and usually the 
same sentences are appearing. Such estimates, however, 
are usually rough and conservative. For this reason,the 
release of Ar-41 in operational conditions was determined. 

The ventilation system of the reactor hall includes a 
system which purges the beam holes and this is the activity 
which is to be considered in effluent estimates. 
Usually, both the rotary specimen rack and the pneumatic 
transfer tube where Ar-41 is produced are not ventilated 
and are therefore not contributing to the effluent under 
normal operation conditions. For the determination of Ar-41, 
a detector consisting of four parallel arranged thin window 
GM-counters has been installed into the ventilation channel 
as operational system. The pulses feed, via a logarithmic 
unit, a ratemeter. This equipment was recalibrated as 
decribed below. In addition, another system, based on a 
scintillation detector, which is counting the air in a 
container in a bypass of the ventilation channel, was 
installed. Fig. 2 shows a schematic diagram of this equipment. 
The second system permits perhaps a more accurate deter
mination of the noble gas effluents. 
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Schematic diagram of the "Bypass" system for determination 
of the concentration of Ar-41 
A aerosol filter 
S Scintillation detector NE 102 A, 0=5Omm, 2 mm thick 

with photomultiplier Philips 53 AVP 
C detection chamber, stainless steel, 280 mm 0, 280 mm 

height 
P..... pump, flow rate 60 1/min. 
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Calibration procedure 
As mentioned earlier, Ar-41 is the activity to be 
determined and therefore this radionuclide was used 
for calibration. 
It was produced by activation of pure Argon (99,9%), 
which was filled into a special prepared irradiation 
rabbit. After the irradiation the gas was filled from 
the rabbit into another container by dilution with 
inactive argon gas. Losses of activity in this proce
dure are of no importance for the calibration, because 
the activity of the balloon was determined by measure
ment of the gamma exposure rate in different distances 
and fitting of the results. After this procedure, the 
gas was transferred into a calibration cell (which is 
described by /2/) for the calibration of the GM system 
or directly into the counting container of the bypass 
system, respectively. 

The results, derived from these procedures are rather similar 
' ' GM Scintillator 

-9 -9 3 
Conversion factor 3,2.10 4,2.10 uCi/cm 

cpm 

background 100 80 cpm 

Results 
Fig. 3 shows both the time dependence and the saturation 
concentration, which is reached at about one hour after 
start of the operation. The results were obtained v/ith the 
scintillation detector. 

(2/ J. HARMS, H. WEISS: Atke 11 (1966) 251 
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Fig.3: Activity concentration of Ar-41 corresponding to power 
level,and time dependence 
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A saturation concentration of the following values 
appears: 

— fi 3 Scintillation detector: 6.10 uCi/cm 
-5 3 

GM-detector 10 uCi/cm 

Since the determination was not performed exactly at 
the same time, the difference can be explained by 
different productions rates in the beam holes. In 
addition, the calibration procedures were different 
due to the construction of the measuring chamber. 

-5 3 Applying the value of 10 pCi/cm for 250 kW operation 
3 

and a ventilation flow rate of 13000 m /h, an emission 
of about 130 mCi/h Ar-41 for 250 kW operation, after 
reaching the activity saturation, appeares. Normalized 
to 1 MWh, the emission is about less than 0.5 Ci/MWh 
under the present operation conditions. These conditions 
depend strongly on the the operated experiments. For 
this reason, results even from different TRIGA reactors 
(see/3/) cannot be compared directly. 

/3/ B.BARS, A.T.M. KAUTTO:. this meeting 
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