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New Conception of the Radiation Monitoring System 
In January 1966 the TRIGA Mark II reactor of the University of Mainz went 
into operation, licensed for 100 kW steady state operation and 250 MW pulse 
performance. The operation license allowed for the release of air from 
the reactor room containing radioactivity up to maximum values given in 
an appendix of the "1. Strahlenschutzverordnung", which was effective 
since June 24, 1960. By continuous a- and 3-measurement we just had to 
determine the concentration of radioactivity in the spent air. On reaching 
an upper limit we got an alarm and the ventilation system was automatically 
switched to absolute filters. No limitation was given for the quantity of 
radioactivity released per year nor a specific determination of single 
nuclides was required. 

The radiation monitor consists of a continuous moving air filter and an 
a/B -sandwich crystal, measuring the activities of the aerosols deposited. 
Normally the monitor sees only the natural activities from the decay 
chains of Uranium and Thorium,emanating from the soil s the walls etc.. 
To be independent of changes in these activities, which may varie within 
a factor of 10 due to weather conditions, the s/a ratio is formed. This 
ratio is constant, as natural a- and B- activity increases or decreases 
always simultaneously. So an increase in this ratio must be due to 
artificial s-activity and the alarms were set in this channel. 

But as promising as the system seems, we realized a severe disadvantage. 
Our normal s/a-ratio of about 2 may be given for instance by 600:300 or 
6000:3000. Additional 6000 6-counts lead in the first case to an increase 
of the ratio to 22, while in the second case we just see an increase to 
4, which not even will cause an alarm. 
As result of the change in environmental policy, on October 13, 1976 a 
new Strahlenschutzverordnung became effective. Essential new in this 
Strahlenschutzverordnung is the so called "30 mrem concept: radiation 
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exposure outside controlled areas must not exceed 30 mrem, taking into 
account all exposure paths and also an possible accident. Secondly, each 
delivery of radioactive material to air, water or soil must be controlled. 
The amounts measured must be specified for single nuclides and activities 
and must be reported at least once a year to the authorities. 
Our institute is allowed to deliver per year (including an accident): 

noble gases: 150 Ci 
aerosols: 0,3 Ci 
water: 0,01 Ci , free of J-129, Ra-226, Ra-228, 

Pb-210, Pu-239 and 
Cf-254 

Our delivery of noble gases amounts to 1,6 Ci per year, this means 1,1% 
of the allowed value. 

The consequence of these new demands is an entirely new venti lation system 
for the reactor h a l l , because within the present system we cannot measure 
the amount of a i r leaving the building. Calculations made by experts of 
the Kernforschungszentrum Karlsruhe showed that a 20 meter high chimney 
was suff icient to comply with the 30 mrem concept'. 

So i t was decided to bu i l t a new engine-room and a counting laboratory for 
the health physics electronics. The new building was planned and bui l t 
below ground at the south-west corner of the reactor room. The rough 
building has been accomplished and the instal lat ion of the venti lation 
machines and health physics instrumentation was just begun. 

With the new survey system the spent air w i l l be controlled behind the 
filtercombination. The noble gases w i l l be continuously measured. Once 
a month or on reaching an upper l im i t the a i r w i l l be compressed into an 
aluminium bottle at200 barand a Y-measurement of specific nuclides wi l l 
be made. Iodine act iv i ty may be measured discontinuously using a special 
f i l t e r cartridge. 

The aerosols are gathered on a f i l t e r and are measured d i f ferent ia l ly 
and integral ly. Once a week or. on reaching an upper l i m i t , a y-speetrometric 
evaluation of the f i l t e r s is made. This measuring device is a redundant 
contruction. - A second redundant measurement of the aerosols is made in 
the reactor room to control! the respirated a i r . 

3-23 



Inspection of the Beam-Tubes Using an Endoscope 
During 17 years of chemical experiments using beam-tubes with fast 
pneumatic systems or gas-jet systems sometimes acids or reactiv gases 
penetrated accidentally into the beam-tubes. So we decided this year 
to make a thorough inspection of the beam-tube walls and to take pictures 
from corroded parts, to be able to decide later by comparison, whether 
the corrosion had increased. This was especially interesting for the 
steel bellows in the piercing beam-tube. We used for this purpose a 
350 cm long endoscope with right-angle in- and outlook, combined with 
a special camera and a light source around the objective lens. 

In the range behind the step within the beam-tube, grooves can be seen 
where the plug has scratched the tube. The end of the grooves exactly 
markes the end of the beam-plug. In the upper part of the front part of 
the bellows assembly the metal shows a smooth surface, but going down 
to the bottem of this region the corrosion increases. A similar result 
show the pictures taken from the rear part of the bellows assembly 
towards the core. - Pictures taken at the connection of the inner aluminium 
part of the beam-tube, welded to the tank, and the outer steel part of the 
beam tube, embedded into the concrete shielding, show that something of. 
the outside plastic coating has penetrated into the beam-tube. 

Fuel Element Measurement 
Until 1980 we performed a fuel element measurement Q\/ery year. The last 
measurement in January 1982 was made after a two years interval, because 
the number of pulses performed with our reactor has steeply decreased 
during the last years. This depends on a change in the experimental 
techniques. Since the midst of the 70th gas jet systemsfor the continuous 
separation and measurement of short-lived fission products were developed, 
which could be applied with steady state operation of the reactor. 
Fig. 1 shows the number of pulses performed per year and the total number 
of pulses. The steep decrease in the number of pulses per year especially 
since 1978 is obvious. While the total number of pulses amounted at the 
end of 1981 to 12941, in the same year only 59 pulses were performed. 

3-24 



Fig. 2 shows the core average increase in length of the aluminium and 
steel clad fuel elements per year, as compared to the preceeding 
measurement, and the total average increase. The first value of the 
total increase comprises the increase before 1972. The aluminium clad 
fuel elements show an evident decrease in the increase of length per 
year with decreasing number od pulses. The yearly increase in length 
of the steel clad fuel elements is with a few hundredth of millimeters 
near the limit of accuracy of the measurement. This is confirmed by the 
fact that in two years a decrease in the length was found, which hardly 
makes a physical sense. Nevertheless in the total these elements show 
also a slight elongation. 
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Fig. 1 : Pulses performed at the TRIGA Mainz 
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Fig.2 : Average growth of all fuel elements in the core 
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