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Usually for evaluation of reactor functionals uncertainties, the perturbation theory and sensitivity 
analysis techniques are used. Of cause linearisation approach of perturbation theory is used. This 
approach has several disadvantages which are: 

1. Parameter uncertainties could be not small as in the case of actinide burner reactor when actinide 
group cross-section uncertainties are essential and not small.  
2. It is difficult to evaluate the values of variation of nuclear concentrations for chosen variation of 
input parameters. 

That is why for deriving of correct estimations of fuel characteristics uncertainties (in this case for 
a nuclide concentration) during fuel life cycle the new technique, based on application of a special 
interval calculations technique has been created [1].  

Basically, the problem of dependency of fuel cycle characteristic uncertainties from source group 
neutron cross-sections  and decay parameters uncertainties can be solved (to some extent) as well by use 
of sensitivity analysis. However such procedure is rather labor consuming and does not give guaranteed 
estimations for received parameters since it works, strictly speaking, only for small deviations because it 
is initially based on linearisation of the mathematical problems. Suggested and realized technique of fuel 
cycle characteristics uncertainties estimation is based on so-called interval analysis (or interval 
calculations). The basic advantage of this technique is the opportunity of deriving correct estimations. In a 
professional terms this decision consist of introduction of a new special type of data such as Interval data 
in a codes and definition for them all arithmetic operations. Authors realized a technique of problem 
decision for system of  linear equations (isotope kinetics) with use of interval arithmetic for the fuel 
burning up problem. Thus there is an opportunity to research a neutron flux, fission and capture cross-
section uncertainties impact (and also of nuclide yield and decay constants) on nuclide concentration 
uncertainties and, accordingly, on change of a fuel cycle characteristics (such as Keff, breeding ratio, 
decay heat power etc).   

By this time the code for interval calculation of burn-up calculation is developed and verified. By this 
code it is possible to take into account several input parameter uncertainties such as: 

1. Uncertainties of one group neutron cross-section;  
2. Uncertainties of start nuclear concentrations; 
3. Uncertainties in fission product yields for any fissile nuclei; 
4. Uncertainties into decay constants (decay constants and half-life periods); 
5.  Uncertainties in the neutron flux.  

One-group cross-sections were calculated by the Monte-Carlo code. In our simulation problem 
an uncertainties for one-group constants have been accepted according to author's uncertainty 
estimations. These uncertainties for thermal and resonance ranges were used for molten salt 
reactor with soft neutron spectra. Thus, the presented technique allows us to derive correct 
guaranteed estimations of fuel characteristic uncertainties.
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