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INTRODUCTION 

 

 The Advanced Heavy Water Reactor (AHWR) is a light water cooled and heavy water moderated pressure 
tube type boiling water reactor. In AHWR, it is proposed to remove the core heat by natural circulation during start-
up, power raising, normal operation, transients and accidental conditions. AHWR uses several passive concepts with 
a view to simplify the design and to enhance safety. The reactor is designed with the twin objective of utilization of 
abundant thorium resources and to meet the future challenges to nuclear power such as enhanced safety and 
reliability, better economy and proliferation resistance. Since the development of boiling water reactors, the thermal 
hydraulic stability has been one of the most important issues concerning the nuclear reactor designers. No instability 
incident took place for several years of BWR operation. However, since then, a number of fuel modifications have 
been imposed and core power densities have also been increased. One of the consequences of these modifications 
has been the increased vulnerability of BWRs to instabilities. Several such incidents have been reported in the 
literature since early 80s. Dauria et al (2004) has compiled a number of such incidents, starting from Coarso (Italy) 
in 1982 to Oskarshmn (Sweden) in 1999. Instabilities are undesirable for several reasons. While on one hand, 
instability can result in oscillations of the power and flow rate, which may pose considerable amount of difficulties 
in reactor control, on the other hand, sustained flow oscillations may induce mechanical vibration of components. 
Flow oscillations may also cause premature CHF (critical heat flux). Two general approaches are possible for 
stability analysis: linear stability analysis and non- linear stability analysis. The threshold of stability can be 
predicted using linear stability analysis method (Nayak et al., 1998) ; however, for predicting the frequency and 
amplitude of oscillations non-linear stability analysis is required. The present study discusses the linear and non-
linear stability analysis of AHWR under different operating conditions. While the stability thresholds are predicted 
using the linear stability by considering different modes of oscillation taking 2, 3 and 4 channels together. Thermal 
hydraulic behaviour in time domain is predicted using all the channels.   
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