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Nuclear Research Reactor WWR-S from the National Institute of Research and
Development for Physics and Nuclear Engineering "Horia Hulubei", Bucharest-Magurele, was
commissioned in July 1957 and it was shut down in December 1997. At the moment the
reactor is in conservation state. During its operation this reactor worked at an average
power of 2MW, almost 3216 h/year, producing a total thermal power of 230 x 103 MW«h.

No major modifications or improvements were made during the 40 years of operation
to the essential parts of the reactor, respective to the primary cooling system, reactor vessel,
active core and electronic devices. So, all components of the measure, control and protection
systems are old, generally at the technical level of the years fifty's, reason why in december
1997 the operation was ceased.

In present , the reactor can be considered , by IAEA definition in the first stage
( reactor shut down, but the vital functions are mantained and monitorized). The survey is
related to the second stage - restrictive use of the area.

To develop a real decommissioning project, first was necessary to evaluate the volume
and the characteristics of the radioactive waste which will be generated.

Radioactive waste generated during the decommissioning of Magurele WR-S
research reactor may be classified as :
• Activated wastes (internal structures, horizontal channels and thermal column, biological

shield);
• Contaminated wastes ( primary circuit non-activated components, hot cells, some

technological rooms as main hall, pumps room, radioactive material transfer areas,
ventilation building and stack);

• Possibly contaminated materials from any area of reactor building and ventilation building.
After 40 years of nuclear research activities, all such areas are suspected of
contamination.

Roughly speaking, the volume of the wastes which will results from WWR-S Research
Reactor decommissioning , can be summarized as follows :

No

1.
2.
3.

4.
5.
6.
7.
8.
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10.

Material

Stainless steel
Carbon steel
PVC

Iron
Concrete
Paraffin
Electrical cables
Graphite
Wood
Secondary wastes including liquids,
plastics and rubber, abrasives,etc.)

Total
weight (kg)
50.000
37.800
3.000

3.600
80.000
17.000
7.000
2.500
2.000
2.000 nr*

Location

Pump room, hot cells
Reactor hall, pump room, hot cells
Reactor hall, pump room, hot cell
canyon, access bridge, operator
rooms and laboratories.
Water protection pools
Reactor building
Reactor hall

Reactor hall

Primary circuit, Radioactive Waste
Treatment Plant

170



According to operational records, there will be no wastes that include toxic elements
like asbestos or beryllium. In addition, alpha contamination seems to be unlikely because no
fuel damage has occurred. It can therefore be expected that the nuclide composition will be
one typical for research reactors and will contain primarily beta and gamma emitting nuclides
generated by activation.

According to investigations of the nuclide inventory in the primary coolant circuit, the
contamination inventory shortly after shutdown will be dominated by the ^Vln and ^Zn (each
40% of activity), followed by ^Co (>10%) and 137Cs (2%). This composition will however
change within a few years to be dominated by ^Co and 137Cs . In conclusion, the nuclide
composition will be dominated by gamma emitting nuclides, which means that from a
radiological point of view, external irradiation will be the main exposure pathway.

The management of the non fuel cycle radioactive wastes from all over Romania is
centralized at IFIN-HH in the Radioactive Waste Treatment Plant (RWTP). Final disposal is
carried out at the National Repository of Radioactive Wastes (NRRW) at Baita Bihor. These
two facilities have the necessary capacity to take over the responsabilities which devolves by
the reactor decommissioning. Is intended that before beginning the decommissioning project,
to develop a upgrading of these facilities. Of course, the Radioactive Waste Treatment Plant
and the National Repository will assure the conditioning and disposal of low and intermediate
level radioactive wastes. Concerning the nuclear spent fuel, is not defined yet the strategy : it
will be returned to Russian Federation (the WWR-S Research Reactor is a russian type ) or
will remain in storage at The National Institute of R&D for Physics and Nuclear Engineering
"Horia Hulubei" for a few teens years.
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