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ABSTRACT 

ITU-TRR TRIGA Mark-II reactor in Istanbul with a steady state 
power of 250 kW and a pulsing capability up to 1200 MW has 
been operating since March 11,1979 with an energy release of 
107.5 MWh and a total of 72 pulses. During this nearly nine 
years, the reactor was in operation without any major un-
desired shut down. 

One of the major problems was faced when the instrumented 
fuel element in position 9 of the F ring went totally out of 
order.Secondly, the cooling tower of the secondary cooling 
system could not be operated properly during the hot summer 
days, and also we had a tar leakage problem with the radial 
beam port connection to the tank. 

During the regular maintenance work in this summer, the 
measurements of changes in nuclear and physical parameters of 
the reactor fuel and dummy elements have also proceeded. 

I.INTRODUCTION . 

I.T.U. Institute for Nuclear Energy has gained just nine and 
a half years of operation and maintenance experience with its 
TRIGA Mark-II type reactor. Presently, the reactor core 
contains 67 standard fuel elements, 2 instrumented fuel 
elements, 3 control rods, 16 graphite dummy elements and the 
neutron source.This core configuration has not been changed 
since the final core loading in May 1979 [Fig.l]. 

The reactor generally has been used for both training and 
research purposes since March 1979. The main subjects of our 
research program has been the study of neutron activation 
analysis, aplications of radioisotopes, neutrography (using 
the reactor neutron beam tubes) and pulsing. This programme 
was also presented in more detail at the Seventh European 
Conference of TRIGA Users (1982-Istanbul) [1]. 

Presently, Institute has neutron activation analysis and 
radioisotope aplication laboratories and a new neutron radio
graphy facility has been designed which is under construction 
[2]. 
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1.Reactor Operation 

ITU-TRR TRIGA Mark-II reactor in Istanbul with a steady state 
power of 250 kW and a pulsing capability up to 1200 MW has 
been in successful operation since March 11,1979. From March 
11,1979 to August 31,1988 the reactor had an energy release 
of 107.5 MWh and a total of 72 pulses. 

In this period, the reactor was mainly used for neutron 
activation analysis, irradiations and neutron radiography. 
Neutron radiography facility was installed in the tangential 
beam tube. Since that time, a number of modifications have 
been implimented to improve neutron radiography applications. 
As a result of the undesired effects of the facility on the 
neutrography quality, old facility was completely removed. A 

new neutrography facility was designed and it is right now 
under construction [2]. We have also started a study on using 
our TRIGA for sterilisation purposes, which gave us encourag
ing results [3]. 

The ventilation system was designed and installed as main and 
emergency ventilation systems, but both systems could not be 
operated properly. 

The 67 standard fuel and 16 graphite dummy elements of the 
core were removed individually and measured underwater for 
elongations, as well as being inspected visually for physical 
damage. The elongations are measured with the fuel element 
measuring tool and the measurement is made in units of mils 
(1 mil=0.001 inch.) deviation from the length of the standard 
element. We have compared our measurements with the ones made 
on the initial loading date March,1979. The elongations' of 
the elements were found to be less than our measurement 
error. So, we have concluded that the elongations are at a 
very low level. 

The thermocouples of the instrumented fuel element at posi
tion F-9, were completely out of order and only one of the 
three thermocouples of the instrumented fuel element at posi
tion B-l can be used. For safe operation of the reactor, the 
instrumented fuel at position B-l will be moved to position 
F-10 and a fresh instrumented fuel element will be loaded to 
position B-l. 

Due to the inability of the original cooling tower, during 
summer days, the reactor could not be operated at full power 
for a long time. To solve this cooling problem, a new cooling 
tower with a capacity of 275 kW has been purchased. It will 
be installed parallel with the original unit by the Construc
tion Department of the University. 
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2.Tar Leakage In The Radial Beam Tube 

During the inspection of the reactor components in July 1988, 
the concrete plug was found to be stuck inside the radial 
beam tube. When the concrete plug had been pulled out, a tar 
leakage was discovered from the gap between the aluminium 
tank and the aluminium radial beam tube [Fig.2,Fig.3]. Some 
of the leaked tar was still dripping inside the beam tube 
[Fig.4] and the leaked tar had covered the front side of the 
concrete beam plug [Fig.5]. 

Leaked tar was examined due to its activity and we found that 
it had a specific « activity of 3.7 Bq/gr and a specific ß 
activity of 431.2 Bq/gr. The gamma analysis of the leaked tar 
with its gamma active contents can be seen in Table 1. 

Table 1 - Gamma analysis of the leaked tar 

Isotope 

Zn-65 

1-131 

Co-SO 

Co-58 

Kr-88 

Fe-59 

Ba-133 

Co-57 

Cr-51 

Xe-133 

Specific 
Activity 
(Bq/gr) 

81.24 

50.75 

35. 30 

8. 51 

7.60 

7.20 

5.36 

4.93 

4.40 

4. 12 

Isotope 

W-187 

Sb-124 

1-135 

K-40 

Mn-59 

Cs-134 

Bi-207 

Sn-113 

Hg-203 

Specific 
Activity 
(Bq/gr) 

4.00 

1. 45 

1. 28 

1.04* 

1. 00 

0.93 

0. 14 

0.11 

0. 10 
_,,. .. 

*It might be airborne. 

EXPERIENCE AND RESULTS 

After more than nine years of successful operation and uti
lisation of the reactor and our experiences have shown that 
ITU-TRR reactor can be safely operated in the steady-state 
and the pulsing modes. 
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We have "ten fresh fuel elements and adequate selected spare 
parts in our stock and this year we have ordered some more 
spares to keep up the reactor running. 

Some equipment failures happened and some of the components 
had to be replaced.In this nine years, besides the non-nucle
ar events mentioned in this paper, there were also many other 
minor troubles that are not worth of mentioning. 

The reactor has provided a valuable assistance to our univer
sity, other universities and research centers. 70% of the 
reactor facility accounts were used for direct education and 
the rest for research activities. A great number of M.S. and 
Ph.D. thesis have have been done on or using TRIGA and also 
nuclear, electrical and physical engineering students from 
various universities have completed their practical and 
technical study at our reactor on summer months. 

We have provided a ${6000 support from The Turkish Atomic-
Energy Authority for our " Modernisation of ITU TRIGA Mark-II 
Reactor In Accordance with the Industrial Needs " project. 
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Fig. 1 - Final core loading of I T - U - - TRR 
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Fig.2- Radial Beam Port Assembly 
(Plan Section-Al l Dimensions Are In mm.) 

Fig.3- Radial Beam Tube During Construction 
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Fig.4- Radial Beam Port Front Vi ew 

Fig.5- Radial Beam Port Concrete Plug 
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