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A nuclear reactor core is required to have neutronics stability for ensuring safe operation under 

various types of reactivity perturbations. It helps system not to move away from equilibrium due to small 

perturbations in reactivity. Stability analysis is therefore very important for the design of nuclear reactor 

cores. The works reported in this thesis are mainly focused to characterise the stability behaviour of pool-

type SFRs having different power levels, core sizes and fuel types. The required tools and the 

methodologies have been developed for this purpose. 

The transfer function method using 

Nyquist criteria has been adopted for linear 

stability analysis and a computer code DYNRCO 

is developed. It has the capability to account for 

multichannel approach in heat transfer and 

reactivity feedback calculations in the 

frequency domain. The code is used for the 

stability analysis of MOX and metal fueled FBR 

cores and the stability margins are estimated. 

Even though the feedback power coefficient is 

larger in case of Oxide core the stability margin 

is lower compared to metal cores. The smaller 

time constant due to better heat transfer 

properties of the metal core gives a higher 

stability margin for the metal fueled FBRs. 

Also, safety of PFBR under various reactivity perturbations such as sinusoidal type and seismic 

fluctuations are studied. The power evolution with time is simulated and it is shown that there is no 

unstable oscillations. It is demonstrated that design safety limits are respected during Safe Shutdown 

Earthquake (SSE) even when the reactor is not scrammed. Non-linear stability analysis is also performed for 

the first-time using bifurcation method and time domain analysis. It is found that these reactors are stable 

even with large reactivity perturbations. processes. 

 

Figure 1. Core configuration of 500 MWe MOX core. 
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