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1.  Introduction: 
 
The TRIGA Mark-II reactor Wien is now in operation for more than 42 years. The average 
operation time is about 230 days per year with 90% of this time at nominal power of 250 kW. 
The remaining 10% operation time is used for students' training courses at low power level. 
Pulse operation is rather infrequent with about 5 to 10 pulses per year. 
 
The utilization of this facility is excellent [1] all experimental facilities are intensively used, 
the number of students participating in practical exercises has strongly increased, also training 
courses for outside groups such as the IAEA or for the 2004 Eugene Wigner Course are using 
the reactor.  
 
Therefore, neither from a technical nor from an economical and utilization viewpoint a need 
for decommissioning is necessary and it is intended to operate the reactor as long as possible 
into the next decade. Especially since the major research reactor in Austria - the 10 MW 
ASTRA reactor at the Austrian Research Centre Seibersdorf - has been closed down in July 
1999 the TRIGA reactor Vienna is the only remaining nuclear research facility in Austria.  
 
The ongoing US fuel return program has been discussed with the Regulatory Body and the 
official viewpoint at present is to continue reactor operation beyond 2006. This has also been 
received officially from the competent authority.  
 
Nevertheless it was decided in early 2004 to prepare a report on a decommissioning procedure 
for a typical TRIGA Mark II reactor which lists the volumes, the activity and the weight of 
individual materials such as concrete, aluminium, stainless steel, graphite and others which 
will accumulate at a TRIGA Mark II decommissioning process. Some more details will be 
presented in this paper. 
 
 
2.  Status of Main Reactor Systems 
 
2.1  Instrumentation 
 
The instrumentation of the TRIGA reactor Wien is in operation since 1992 using the digital 
console developed by General Atomics with some software updates after the Millenium 
Experience with this instrumentation has been reported at various conferences [2]. In 2003 
new compensated ionisation chambers (CIC) from the US company LND were installed, 
which failed after a few month of operation. A closer investigation showed that some 
connectors used Teflon as insulating material which fails due to intense radiation. These 
chambers were removed and a lengthy negotiation started with LND Company to replace 
these chambers under warranty. The case is not fully settled but two new chambers are 
promised to be delivered with ceramic insulators towards the end of 2004. Meanwhile the 
reactor is operating with one Campbell channel and a CIC from Centronics.  



 28 

Another component to be replaced soon is the graphic monitor of the console as the monitor 
contrast is fading away. As usual such items are not more produced and have to purchased 
from surplus warehouses. Luckily such a monitor was found through the Internet at a US 
supplier for about 1/8th of the price which GA is asking for. Generally it can be said that the 
cooperation with GA has been collapsing rapidly due to some internal reorganisation which 
makes communication difficult. Further GA is constantly changing the overall design of the 
I&C systems i.e. replacing nuclear channels with other models which obliges the customer 
either to improvise or to buy expensive new components.  
 
2.2  Fuel Elements 
 
There has been no significant change in the core compositions since about 10 years. The core 
is a complete mixture of a 42 years old Al-clad TRIGA fuel, of several 36 years old SST fuel 
elements and of 9 FLIP elements (70% enriched) being 30 years in the reactor core. Only 8 
fuel elements (all Al-clad) have been permanently removed from operation and are stored in a 
dry fuel storage pit. Further 11 SST elements, 2 of them instrumented, are on stock stored in 
the fresh fuel storage.  
 
Recently two new in-tank fuel storage racks have been constructed which allow to store 45 
fuel elements each, totally 90 fuel elements. This allows to unload the whole core into the 
racks without removing the fuel elements from the reactor tank. 
 
The fuel elements are controlled for their elongation and/or bowing every two years and until 
now 4 elements had to be removed permanently for excess elongation or bowing and 4 for 
fission product release. Taking the past and present reactor operation schedule into account, 
the reactor could operate another 15 to 20 years without purchasing further fuel. 
 
2.3  Cooling Circuits 
 
The primary, secondary and purification circuit have been modified in 1985 and since that 
time are operational without any modifications. Only maintenance work is carried out 
regularly, i.e. replacing gasket at the pumps or cleaning the plate type heat exchanger. Since 
the last cleaning of the heat exchanger in September 1997 no further problems with the heat 
exchange capacity was observed, however to prevent the transfer of sub-micron particles into 
the pool several 0,2 µm filters are kept on stock, which allow to clean up the pool within a 
few hours. This happened recently when the institute´s electricity power supply was tested. 
All reactor systems were shut off before the tests except the purification pump. Due to several 
electricity on/off procedures each time the purification  pump started up with a pressure surge 
to the ion exchange resin. This resulted in a transfer of sub-micron  particles through the 
normal filters into the reactor tank and the water became milky in a way that it was impossible 
to see the tank bottom. 
 
2.4  Ventilation System 
 
The ventilation system has been improved several times during the past decades, but it is now 
in an excellent technical state and operates without major problems. The off gas filters are 
replaced depending on the pressure drop across the filters usually about every five years.  
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2.5  Area Monitoring System 
 
The area monitoring system has been completely replaced in 2003 and is described in a 
separate paper at this conference [3]. 
 
2.6  Re-inspection and Maintenance Program 
 
All components and systems are re-inspected following an elaborate re-inspection program 
[4]. This consumes about 4 man-days per month. Once a year all the reactor systems are 
inspected in presence of an expert nominated by the regulatory body and his expertise is the 
basis for the annual renewal of the operation license valid again for the coming year. This 
annual inspection requires approximately 1 man-month (four persons for two weeks). Some 
of the inspection methods have been successfully applied in other TRIGA reactors [5,6,7,8]. 
 
As a practical output of the maintenance program since many years component failure data 
have been collected, which were also used in the an IAEA Coordinated Research Program 
(CRP) initiated by the IAEA and terminated 2004 [9]. In addition to the Vienna TRIGA 
component failure data also data from a number of other TRIGA reactors world wide were 
collected and placed into this data bank, these data are available on request. 
 
 
3.  Decommissioning plan 
 
Although there is no political indication that the TRIGA reactor Vienna should be 
decommissioned in the near future an internal decommissioning plan was prepared in 2004 
[10]. As a basis information from other TRIGA reactors undergoing decommissioning at 
present were used. The volumes and activities of typical reactor materials such as aluminium, 
steel, concrete, graphite were calculated and are summarized in table 1. 
 
 

Table 1: Summary of possible activated and contaminated materials 
 
 m (kg) V (m3) A (Bq) 
Activated materials 
- Steel 
- Aluminium 
- Concrete 
- Graphite 

 
3556,4 
3932,9 
10900 
5125,4 

 
0,44 
1,46 
4,5 
2,7 

 
2,35×1013 
6,39×1011 
8,25×1010 
3,41×1010 

Contaminated materials 
-  Steel 
- Aluminium 

 
2072,7 
365,5 

 
0,26 
0,14 

 
2,76×108 
9,4×107 

Small components with low activity  2000 7,4 3,58×107 
Total estimated amount  27960 16,0 2,43×1013 

 
 
Further the overall activity of the fuel elements in use at the TRIGA Vienna was calculated as 
a function of decay time and is summarized in table 2. 
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Table 2: Activity of a single TRIGA fuel element as a 
          function of fuel type and decay time in Bq 

 
 1 year 3 years 5 years  10 years 20 years 
Aluminium 20% 7,3 E 12 3,1 E 12 2,2 E 12 1,6 E 12 1,2 E 12 
SST 20% 7,6 E12 3,2 E 12 2,3 E 12 1,6 E 12 1,1 E 12 
FLIP 70% 2,8 E 13 1,2 E 13 8,3 E 12 5,8 E 12  4,1 E 12 

 
 
4.  Cost - Benefit Calculations: 
 
Another study tried to calculate the costs of operating the TRIGA reactor Vienna compared to 
the income during the period 1991 to 2003 [11]. As costs all the investment and consumable 
materials to operate the reactor were covered, but not the staff salaries and the building 
management. This is because the building management of governmental buildings has been 
outsourced to a commercial company and the annual costs are paid by competent ministry 
through the university. As income all contracts from the European Commission, Science 
Foundation, IAEA and other institutions were considered as far as they used the reactor. As 
further information it has to be mentioned that during this period 119 Master Thesis, 69 PhD 
and 9 international training courses using the reactor were successfully carried out. This fact 
has not been converted into a monetary value 
 
The total income from the above mentioned sources was calculated to be 16 776 k€ compared 
to total expenses directly related to the reactor of 216,5 k€. This can also be expressed that the 
income was higher for a factor of 80 compared to the expenses. 
 
 
5.  Summary and Outlook 
 
The TRIGA reactor Wien is well utilized and in an excellent technical state. There are no 
technical or economical reasons to consider shut-down. However the future of the TRIGA 
Wien will be decided by politicians and not by the technical staff. 
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