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Steady-state analysis of neutronic and thermal-hydraulic for Bushehr
nuclear reactor’s fuel assemblies using nodal expansion and single
heated channel method
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Abstract

For the neutronic and thermal-hydraulic analysis of nuclear reactor cores, it is necessary to develop
nuclear computing software to calculate neutronic and thermal-hydrodynamic parameters for their safe
operation. In this paper, S4HC software was developed for steady-state thermal-hydraulic core
calculations using a single heated channel method. To analyze the Bushehr reactor core, after calculating
neutron parameters by the nodal expansion method, a thermal-hydraulic analysis of fuel assemblies was
performed using S4HC software. After thermal-hydraulic calculations for the fuel assemblies, including
the hot fuel assembly, it was concluded that all the coolant thermal-hydraulic parameters are within their
allowed ranges and the reactor has sufficient saturation margins.

Keywords: Neutronic and thermal-hydraulic analysis, Single heated channel, High-order nodal
expansion method, S*HC, Bushehr nuclear reactor
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11. Sharif Hexagonal Geometry High-Order Average Current
Nodal Expansion Method

12. Control Volume
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. Pressurized Water Reactor (PWR)

. Relative Power Distribution

. Fluid Saturation Margin

. Coarse Mesh

. High-Order Nodal Expansion Method

. Mass Conservation Equation

. Momentum Conservation Equation

. Energy Conservation Equation

. Single Heating Channel Method

0. Sharif Steady-State Single Heating Channel
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