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INTRODUCTION
The reactor ARGOS is a training  nuclear reactor that was active, from 1962 to 1976, at the
Technical University of Catalonia (UPC) in Barcelona (Spain). It is an Argonaut type
experimental Reactor with 10 kW of maximal thermal power, and was set up by the main
Spanish Nuclear Research Centre, presently named CIEMAT, in the period 1958-1962.
In 1977, the nuclear installation was halted for technical, economical and administrative
reasons. The fuel burn-up of the reactor was 2.7 kWh.

In 1992 the fuel was removed from the site and a dismantling project was launched by an
academic team of the UPC Nuclear Energy Department. In 1998  the Spanish authorities
approved the dismantling plan which was based on the IAEA document Planning and
Management of the Decommissioning of Research and Other Small Nuclear Facilities,
IAEA 1993. In this plan the University proposed to set up its own dismantling group
mainly based on its own academic staff and experimental facilities.

1.- THE DISMANTLING ADMINISTRATIVE AUTHORIZATION
The administrative authorization for the Reactor ARGOS decommissioning was approved
by the Spanish Government more than four years after the formal request was presented by
the UPC. This authorization established  a set of requirements, which can mainly be
summarized as follows:
a) The University must be responsible for the dismantling operations. 
b) All the radioactive sources in the reactor building must be removed before the beginning
of the dismantling activities.
c) An authorized Radiation Protection Service at the University has to be set up and an
insurance policy must be taken out before beginning the operations.
d) A radiation protection programme, which should include the dosimetric control of the
workers, must be set up. 
e) Management of radioactive wastes must be undertaken according to ENRESA (the
Spanish National Company for radioactive wastes management)  requirements.
f) Clearance criteria for the materials should be based on the document IAEA-TECDOC-
855, the verification must be extended individually to every component according to an
established plan.
g) Clearance of  building must be based on document IAEA Safety Series 111-P-1.1.



h) The Quality Assurance Plan must include the radiological verification of the materials
that have been moved off site.

2.- PRELIMINARY WORKS
Firstly, the fuel assemblies were transported to a reprocessing plant in the United Kingdom
in 1992. In 2001 the radioactive sources of the reactor building were removed, a set of
preliminary works in the non-radioactive areas were carried out, an authorized Radiation
Protection Service was launched and a training course for dismantling workers was given.
In this year, the dismantling Committee was made up by members of the university staff
led by the Director of the Institute of the Energy Techniques (INTE). The new head of the
Radiation Protection Service played a significant role in the development of all the
activities. The INTE has widely contributed to the project through the leadership of the
operations and the collaboration of its Dosimetric Service, the Laboratory of low level
activity measurements, the INTE Quality Assurance Group and the secondary standard
calibration  Laboratory. In November 2001, the first stages of the dismantling started. 

3.- DISMANTLING ACTIVITIES BETWEEN THE PERIOD NOVEMBER 2001-MAY 2002
On 30th November 2001, the dismantling operations started, following the approved
procedures developed by the Radiation Protection Service and the Quality Assurance Group.
The works in the containment were distributed in sessions of two days per week, during the
period from 30th  November  2001 to 22nd  March  2002. 

Table 1. Solid materials from the Argos reactor and levels of maximum activity in the most
irradiated  components. 

MATERIAL Mass,
kg No. of main components Max. Specific Activity 

 (Bq/g)

 Stainless steel 159 250 1.12�0.04 (60Co)

Aluminium 438 8 <  0.05 (60Co)

Graphite 8834 488 < 0.02 (152Eu)

Iron and steel F 9767 23 --

Concrete 133621 452 0.012�0.001 (152Eu)
0.27�0.01 (40K,natural)

Other 681 9 --

TOTAL Mass 153500 1230 --

The physical dismantling  operations were done in 25 days. The work-load was of 500
man.hours. All the removed material was classified, moved, temporarily stocked and



monitored., Roughly 1200 components, with a total mass of 153.5 tons, 452 components
were concrete blocs  belonging to the biological  shielding and 538 were graphite
components from the reflector and thermal column.
Gamma dose measurements  at contact did not exceeded the  investigation levels, which
were of the order of natural background. The quantity of material that has been
decommissioned is indicated in Table 1.

4.- MAIN TASKS OF THE RADIATION PROTECTION SERVICE DURING THE  
     DISMANTLING
Most of the dismantling activities required the intervention of the Radiation Protection
Service. Some of the most relevant operations were:
- Occupational dosimetry and control of the entrance of personnel  (operation and

registration).
- The environmental Surveillance Programme (which included  air filter sampling from the

reactor containment).
- Periodical determination of the radiological  map of the site.
- Implementation of the Monitoring Programme  of the different pieces. These activities

required detection equipment for  dose rate measurements and  β+γ contamination, and
sampling.

- Collaboration with the dismantling group in the final dismantling report operations,
mainly regarding the radiological final report.

5.- CONCLUSIONS
The experience gathered in the dismantling tasks has enabled us to  make the following
points.

- The dominance of aluminium, in relation to stainless steel  and the low content of
impurities in the graphite, have contributed to obtaining very low activity in the reactor
core.

- Moreover, the very low level of  burn-up and the long delay before the dismantling
operations started, ensured a very low activity of the core components.

- The modular structure of the reactor has made the manipulation, identification and
segregation of the different materials and components easier.

- The Technical University of Catalonia has performed the dismantling activities using its
own skills and  without any help from the authorities or other enterprises, greatly due to
the collaboration of the  INTE laboratories and their Quality Group.

- The Radiation Protection Service, which   was set up just before starting the dismantling
activities has played a very important role in most of the undertaken tasks.

- Without taking into account the decommissioning taxes that the University must pay to
the Nuclear Safety Council (Authorities), the direct cost  of the process is estimated to be
about 

      80000 Euros.              
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