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ABSTRACT 
Information on actual status and arguments for urgent actions for solution of serious 

ecological problems concerning undefined status of  the RA Reactor, spent fuel storage pool, 
and intermittent radioactive waste storage in the Vinča Institute, including proposal for 
modernisation of zero power Reactor RB and design of small low flux ADS are given in this 
paper. National nuclear scientific program of the Vinča Institute: Nuclear Reactors and 
Radioactive Waste, with four following projects to solve problems mentioned above in next 
few years is proposed to government for support: 

1. Final shut down of the RA research reactor; 
2. Provision of long term storage for spent fuel from the RA research reactor; 
3. Refurbishment of the RB research reactor and design of the new research reactor 

H5B; 
4. Building of the final repository for low and medium level radioactive waste. 

 
 

NUCLEAR PROGRAM OF THE VINČA INSTITUTE 
 
1. Final shut down of the research reactor RA 
 

The research reactor RA was shut down in August 1984 in aim to modernise and/or 
reconstruct some of its systems. For a number of reasons, this reconstruction was not 
completed yet. New proposal to final shut down of the RA reactor is primarily based on the 
fact that at the Vinča Institute of Nuclear Sciences it would be difficult to form a group of 
engineers willing to take a responsibility to start again the RA reactor. Besides, there does not 
exist a single group of scientists showing interest to equip an experimental channel at the 
reactor and to use it during a longer period of time. However, within the frame of the proposal 
for final shut down, it is planned to consider a possibility to transform RA reactor into an 
experimental reactor of the power of several hundreds kW.  

Before the decision about the final shut down of a research nuclear reactor is made, it 
is necessary to complete preparatory activities on the organization and planning of 
decommissioning, and before the reactor is finally shut down, detailed plans for its 
decommission should be prepared. Planning of the reactor decommissioning is performed in 
order to identify and to define basic requirements as: decommissioning options; advantages to 
be achieved by the decommissioning process; methods, means and procedures needed to 
realize these advantages; specification of financial sources, organization and responsibilities; 
time schedule for realization of the decommission in order to accomplish the specified goals. 
Once the global decommissioning strategy is defined, the detailed plan can be made, covering 
all aspects of decommissioning procedure. 



  

2. Construction of the long term storage for spent fuel from the research reactor RA 
 

It was discovered, in 1994, that the existing spent fuel storage pool can represent a 
serious safety problem and that  requires prompt actions for sanation. The main task within 
the new project, started in 1996, were removal of sludge from the pool; purification of the 
water in the pool and establishing regular monitoring of the radiochemical parameters of this 
water; visual inspection of the fuel in stainless steal channel type spent fuel containers and 
radiochemical analyses of the water samples from these containers; underwater drilling of the 
aluminum spent fuel containers, measurement of the internal gas pressure and radiochemical 
analyses of gas and water samples taken from the aluminum containers. Above results are 
basis for new  plans for future management and storage of the RA reactor spent fuel. Most of 
the works are completed and finalization is scheduled for the end of this year. 

The result of the above activities will be the increased safety of the existing spent fuel 
storage facility. Regular monitoring and control of the radiological parameters will be 
established and an uncontrolled release of the fission products into the reactor building or its 
surrounding will be minimized. 

The only long term solution for storing the aluminum cladded spent fuel is reprocessing 
or provision of dry storage conditions. According to new decision of Russian Parliament that 
allows import of radioactive waste to Russia, it could be expected that in the future the RA 
reactor fuel could be transferred back to the supplier. In meantime, design and construction of 
domestic dry spent fuel storage facility is planned. Realization of this task is closely related to 
the decision about the future status of the RA reactor. 
 
 
3. Refurbishment of the RB reactor and design of the reactor H5B 
 

Modernisation of the zero power research reactor RB, built in 1958, is planed within the 
frame of the program of revitalization of the existing nuclear facilities. By modernization of 
the technological (control, safety and dosimetry) systems of the RB reactor, including design 
of removable radiological shielding, it is expected to achieve improvement of its 
performances, safety characteristics and increased availability. This will improve the basic 
conditions for multipurpose experimental work to the potential users of the RB reactor,a nd 
allow operation of the RB reactor at powers up to few kW, occasionally. 

Paralelly, research work has been started to construct a new sub-critical fission reactor 
driven by a beam from the future TESLA accelerator installation. In the first phase, a 
conceptual design will be made for a sub-critical low power ADS at the H5B channel of the 
VINCY cyclotron, run by an extracted  beam of protons or deuterons. The aim of this project 
is to provide conditions for theoretical and experimental work on the new nuclear 
technologies, known to be under development in the world for safe energy production, 
transmutation of long-lived transuranium nuclides and burn up of radioactive waste. 
 
 
4. Construction of the central long term radioactive waste repository 
 

Radioactive waste materials, resulting from operation and maintenance of the research 
reactors RA and RB, as well as from production and application of radioactive isotopes for 
medical, industrial and research purposes at the whole territory of the former and the present 
Yugoslavia, are all stored at the site of the Vinča Institute of Nuclear Sciences. These 
radioactive materials are conditioned and stored in such a way that presently they do not 
represent any threat to the environment or to the population. Safety requirements of storing 



  

the existing radioactive waste are satisfied in accordance with the legislation regulating 
radiological protection matters. However, with the present level of radioactive waste 
generation in the country, the capacity of the temporary waste storage at the Vinča Institute is 
sufficient for maximum 4 to 5 years from now. Thus, building of a new, permanent 
radioactive storage facility at an appropriate location, will be mandatory.  

The program of providing a national permanent radioactive waste repository comprises 
the following tasks: design and construction of the permanent radioactive waste disposal 
facility at an appropriate location; transformation of the low and medium radioactive waste 
materials into immobilized forms, the solidificated waste monolith; transport and storage of 
the solidificated radioactive waste matrix at the location of the permanent waste disposal 
facility; realization of possibilities for permanent monitoring and control of the treated 
radioactive waste inside the permanent repository. 
 
 

 

 

RB Research Reactor – Critical Assembly  
 
 
 

    6.5 MW  RA Research Reactor 
in the Vinča Institute 



  

 
Temporary LLW Storage in Vinča Institute 

 

 

CONCLUSION 
 

The aim of the proposed new nuclear scientific program Nuclear Reactors and 
Radioactive Waste is to maintain the existing and to form new scientific and professional 
manpower in different fields of sophisticated nuclear technologies and to provide possibilities 
for application of the acquired knowledge and the available facilities. Application of 
particular procedures, originating from nuclear technology, in industry, medical sciences, 
biology and environment protection will result in the general technological development of 
the country and in intensification of the scientific and technical international cooperation.  

The proposed national nuclear scientific program is in the near future mainly oriented 
towards solving the problems of decommissioning of the research reactor RA, long term 
storage of spent research reactor fuel and final disposal of radioactive waste.  However, 
finding a solution for nuclear waste is a key issue not only for the protection of the 
environment, but also for the future of nuclear energy. 

Five or ten years from now, when decisions about introducing nuclear power plants will 
have to be made, the general public will require to know solution for nuclear waste before 
accepting the new technology. Acceptable solutions for the management of nuclear waste and 
spent fuel, as well as continuous research activities in the field of reactor physics and safety, 
including proposed refurbishment RB research reactor and conceptual design of ADS, are the 
prerequisite for introduction of nuclear power. 
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