
2.3. OPERATION AND MAINTENANCE OF THE 250 KW TRIGA MARK II REACTOR AT THE 
J. STEFAN INSTITUTE, V. Dimic, I. Mrcun (Ljubljana, Yugoslavia) 

1. INTRODUCTION 

At the J.Stefan Institute in Ljubljana a 250 kW TRIGA 
Mark II reactor has been in operation since May 31, 1966. It is 
the steady state operated reactor without pulsing capabilities. 

During the last two years the reactor was in operation 
without any longer shut-down. Only a small bending of the 
regulating control rod was noticed. This failure was repaired. 

One of the major problem, but not connected to the opera
tion of the reactor, is the delivery of the new FLIP fuel 
elements which were ordered from the General Atomic Company in 
1977« Because we are not able to get an export licance from 
the US Government for this 70 % enriched uranium, the delivery 
of the 7 fuel elements has been postponed so the reactor is 
operating without any spare fresh fuel elements. Fortunately, 
regular inspections of the fuel elements have not shown any 
further elongations of the Al-clad fuel elements, as was revealed 
in 1973-

Since the beginning of operation, the reactor has been 
at full power about 24-00 hours per year, or 220 hours per month, 
which means that the utilization of the reactor in Ljubljana is 
relatively very high (Diagram l). One of the reasons for this 
high utilization is the quite extensive production of radioactive 
isotopes, especially short lived, for various consumers and the 
irradiation of samples for our nuclear chemistry division. In 
1977 around 1200 samples were irradiated in the rotary specimen 
rack, 300 samples in the central thimble and 500 samples in the 
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pneumatic system. In particular, the number of irradiations of 
lithium carbonate in order to produce radioactive F-18 for bone 
scanning has substantially increased and in the first half of 
1978 we produced around 1800 mCi of F-18. An avarage value of 
the activity of F-18 per one irradiation is 18 mCi. In order to 
get this high value, we increased the amount of natural lithium 
carbonate from 2 grams to 4- grams, which is the maximum weight 
which can be irradiated, otherwise the container is too long, 
because of the bend in the central thimble at the top of the 
reactor tank. 

In 197& "the water was removed from the central thimble in 
order to use the semiautomatic sample lifting device for 
inserting or removing irradiation containers. Until now we did 
not notice any problem during the irradiation of samples arising 
from the absence of water in the central thimble. 

At the last TRIGA Users Conference we already reported 
that problems with rotary specimer rack occurred, and therefore 
we redesigned the Lazy Susan. 

2. A NEW ROTARY SPECIMER RACK 

It was metioned already that the frequency of irradiations 
at the reactor in Ljubljana is quite high; therefore reliable 
and useful irradiation and sample handling facilities have to be 
available. The original Lazy Susan became defective in the sense 
that many times we could not find the proper position of the 
inserted samples. Therefore we redesigned the original Lazy Susan 
so that loading and unloading is performed by a pneumatic system; 
also the bearing had to be replaced by stainless steel and 
graphite balls, a system alredy made by the General Atomic for 
TRIGA Mark III reactor. Such a rotary system was not available 
on the market and therefore we designed the new Lazy Susan with 
a pneumatic system and a ball bearing which is not affected by 
high irradiation. At the same time there is also the possibility 
of inserting and lifting the sample by the old semi-automatic 
lifting devices. 

2-7 



In order that the pneumatic system will function at the 
bottom of the sample tube in the rotary system there are small 
holes at all 4-0 positions to facilitate air circulation. Because 
the rotary drive mechanism is closed by shielding material to 
prevent streaming of gamma and neutron radiation to the top of 
the reactor, a special tube is mounted along the rotary drive 
tube which also serves for the air circulation. To prevent too 
high speed of the sample container during the loading procedure, 
a two-way valve is provided in the system which is closed during 
the loading of the sample. In this case circulation of the air 
is prevented and the sample container reaches the irradiation 
position without any damage. 

It is possible to transfer irradiated samples by the 
described system to the hot cell even when the reactor is 
operated at full power. 

The rotary irradiation system was manufactured at the J. 
Stefan Institute workshop and it was installed very recently 
in our TRIGA reactor. So far it is working without any problems. 
Before installation it was tested very extensively. It runs 
very smoothly because of the stainless-steel graphite ball bearings 
are situated. 

3. DIGITAL CONTROL BY MICROPROCESSORS 

During the last years, we have gradually substituted some 
of the original instrumentation of the reactor because of ageing 
of the electronics or to improve the operational posibility of 
the reactor. Since 1972 we have added or exchanged the following 
instrumentation: an instrument integrator which measures the 
power of the reactor (digital display) and the number of kilowat 
hours; the starting channel, where instead of a meter, a 
counter/timer together with a preamplifier, amplifier and discri
minator is used; a recorder with two Keithel amplifiers with an 
automatic range switch, and a mechanical rod position indicators 
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have been replaced by a three-digit display which is fed by the 
signal from the shaft encoder. Throughout this process the 
possibility of automatic data logging and direct digital control 
by a computer was considered. Currently a configuration based on 
two microcomputers in a master-slave hierarchical origanisation 
is in the later stages of development. It is expected that this 
design will result in high reliability for routine operation, 
thus relieving the operators and also providing great flexibility 
for experiments. A more detail description of this system is 
given in a separate contribution. 
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Diagram I Thermal power generation frow may 31, 1966 until June 30,1978 




