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Shape Optimization of a Spacer Grid Spring Structure
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Abstract

In pressurized light water reactor fuel assembly, spacer grids support nuclear fuel rods both
laterally and vertically. The fuel rods are supported by spacer grid springs and grid dimples
that are located in the grid cell. The support system allows for some thermal expansion and
imbalance of the fuel rods. The imbalance is absorbed by elastic energy to prevent coolant
flow-induced vibration damage. Design requirements are defined and a design process is
established. The design process includes mathematical optimization as well as practical design
method. The shape of the grid spring is designed to maintain its function during the lifetime
of the fuel assembly. A structural optimization method is employed for the shape design.
Since the optimization is carried out in the linear range of finite element analysis, the
optimum solution is verified by nonlinear analysis. A good design is found and the final
design is compared with currently existing designs. Commercial codes are utilized for

structural analysis and optimization.
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