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Chapter 6  

Conclusion 

Increased consideration to safety issues for research reactors has emerged as a 

consequence of their enlarged commercial exploitation. So far, conservative 

computational tools were used to perform safety analyses for the design and 

development of such reactors. Nowadays it becomes necessary to review such limiting 

tools by using BE calculation methods.  

 

An established technology exists for development, qualification and application of system 

thermal-hydraulics codes suitable to be adopted for accident analysis in research 

reactors. This derives from NPP technology. The applicability of system codes like 

RELAP5, COBRA and CATHARE, ATHLET to the research reactor needs has been 

confirmed from recent IAEA activities. Definitely, system codes are mature for application 

to transient analysis in research reactors. However, code limitations have been found in 

predicting pressure drops as a function of mass flux at low values of mass flux when 

nucleate boiling occurs.  

 

The current work constitutes a pioneering study that brought into light the use of BE 

methods for Research Reactors and is opinion of the author that it will be the future. 

 

The demonstration of applicability of qualified BE system codes to Research Reactor 

accident analysis constitutes the key message from this thesis: a proper accident 

analysis technology should be developed for Research Reactor that could benefit of the 

experience available from NPP, considering that the risk level and the cost associated 

with Research Reactor are orders of magnitude lower. Through this study the following 

topics were emphasized for better and future application of computational tools for safety 

analysis of Research Reactor:  

 

- To consider experimental data and to perform code-to-experiment comparison 

before any code application to prediction relevant to the Research Reactor design 
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or safety analysis.  

- To consider that any best-estimate code, even though supported by the use of the 

optimised procedures, produces results that are affected by an unknown error, i.e. 

uncertainty.  

- To plan “benchmark” exercises in conditions where neutron kinetics and natural 

circulation are relevant.  

- To promote the use of PSA techniques, establishing detailed PIE (postulated 

initiating events) lists.  

- To make an effort to establish ‘validation-matrices’ for computational tools.  

- To plan suitable training in the area of Research Reactor accident analysis.  

- To consider innovative techniques including of CFD (Computational Fluid 

Dynamics) and coupled three-dimensional neutron kinetics codes and thermal-

hydraulic system code 

 

On the other hand the following attainment have been emphasized: 

- Confirmation of the necessity to apply BE computational tools in future 

applications relevant for safety analysis in order to accomplish with international 

trend in the safety analysis area.  

- Confirmation that the Best Estimate codes are mature enough for safety 

application in Research Reactors.  

- Even though the analysis is still not yet supported by other relevant applications 

the methodology applied and the results obtained appear adequate. 

- A possible limit of the analysis is due to the fact that a proper PSA analysis is not 

yet been applied. 
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