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Abstract

The Analytical and Numerical Investigation of Neutronic Behaviour of Accelerator Driven
Sub-critical core using point kinetic Equations
Leila molla soltani

The accelerator- driven systems (ADS) is recognized as a promising system for the purpose of
nuclear waste transmutation and minimization of spent radio-toxicity fuel. The primary cause
for this subject is from its accelerator—driven and sub-critical operating state, which
introduces beneficial safety — related features for application of nuclear cores employing fuel
systems containing pure transuranics or minor actinides. Thereby these systems to offer
increased incineration rate of waste products and minimal deployment of advanced and
expensive partitioning and transmutation technologies. The main theme of this thesis is the
criticality calculations and study of the exerted variation effects on a spallation target for
power. In this project, The Monte Carlo Codes, MCNP4C and FLUKA 2006 have been used
to simulation of Sub-critical Assembly at Dubna (SAD) with lead target. It has been shown
that spectrum of exited neutrons from the target surface in radius lower than proton beam
radius is lower than higher radius relatively and the average energy of neutrons is decreased
with increase of target radius. Moreover, neutron emission rate from target surface is
decreased with increase of radius. Also, it has been shown that SAD power has high
sensitivity in low radius.

Key words: Accelerator Driven Systems, spallation, Sub-critical Assembly at Dubna
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! Spallation

2 Sub-critical Assembly at Dubna (SAD)

3 FLUctuating KAscade simulation program
4 Monte Carlo N-Particle transport code
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