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Input example safety of reactors CR4.2.2


Examples of Input Data for Evaluation of Criterion CR4.2.2 in the Area of Safety of Nuclear Reactors.

Vienna, 08-2011

INPRO safety Criterion CR4.2.2 asks for the development and validation of computer codes and analytical methods to analyse the safety of innovative features in new reactor designs such as passive systems or inherent safety features. 

1. Background

A new reactor design implementing innovative features may require the application of new or modified models that are developed using a representative data base, verified and validated. 

A designer of PWR type reactors with 40 years of experience has developed a reactor, type A, in 1979. Fifty reactors of that design were constructed in the world and operated with mainly positive records. The designer has developed a full set of computer codes necessary for safety analyses and kept all the codes and libraries updated on a regular basis.

In 2005 the designer commenced a new project on the development of a highly economically competitive and evolutionary design with a 20% increased capacity, with a bigger reactor, a modified safety system design, but with a similar design of fuel assemblies.
In the following information is presented on the tools used by the designer to analyse the core, the physical (e.g., thermo hydraulic) phenomena during severe accidents (BDBA) inside the reactor pressure vessel and in the containment. The designer reported that he modified and verified these tools to adapt them for his new reactor design.
2. Short list of codes

1. Monte-Carlo code for neutron physics calculation: The code is used for modelling the transport of neutrons in the range of energies from 10 MeV through 10-5eV. The code is applicable for various system geometries and various boundary conditions. It is being used for the verification of codes of reactor calculation, the verification of neutron cross-section libraries and for a precise neutronic calculation of complicated systems. 

2. Spectral code for calculation of neutronic cross-sections: The code is used for the preparation (approximation) of multi-parametric functions of the low-group neutron cross-sections and a derivative of these cross-sections depending on the fuel burnup and reactor core parameters variations.

3. Burnup simulation and stationary calculation: The tool allows simulating fuel burnups, calculating reactivity balances, effects and coefficients, including Xe and Sm transients.
4. Accident simulation: The tool has been developed for the analysis of BDBA and severe accidents, for realistic estimation and the numerical simulation of physical processes inside of the reactor vessel.

5. Containment code: The tool is developed for modelling severe accident effects in the containment (thermo-hydraulics of containment).
3. Exercise
One should look at the information given above and try to assess Criterion CR4.2.2. The judgement whether this criterion is met by the new reactor design should be filled in into the eNESA tool and the rational of the judgement as well.
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