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Thermal and Stress Analysis of MCP cover in SMART Main
Coolant Pump
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Abstract

Thermal and stress analyses are performed to evaluate the structural integrity of the MCP cover
in SMART. A finite element method is used to perform the thermal and stress analysis of the
MCP, using 3D and axisymmetric models. The boundary conditions are applied proper D.O.F,
thermal convection condition, design pressure at design temperature and the hydraulic test pressure
at room temperature. In case of the axisymmetric model, only the design pressure at design
temperature is applied as boundary condition. I-DEAS and ANSYS are used to perform the
analyses of the MCP cover. Results of the finite element analysis are temperature distribution,

thermal stress, the maximum shear stress, and stress intensity.
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F Btu/hr-ft- °F x 105 in/in/ °F 10° psi
70 8.1 - 28.30
100 8.4 9.02 -
150 8.6 9.10 -
200 8.8 9.16 27.60
250 9.1 9.22 -
300 9.4 9.26 27.00
350 9.6 9.30 -
400 9.9 9.34 26.50
450 10.1 9.38 -
500 10.4 9.42 25.80
550 10.6 9.45 -
600 109 9.48 25.30
650 11.1 9.52 -
700 11.4 9.55 24.80
750 11.6 9.58 -
800 11.9 9.61 24.10
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Min. Min, Design Stress Intensity
Yield Ult. Tensile
Strength Strength 100 °F|200 F| - |600 "F|650 °F|700 °F|750 °F
ksi 30 70/75 20 20 - 16.4 16.1 159 15.7
MPa 206.82 482.59/517.06| 137.88 | 137.88 | - | 113.06 | 111.68 | 109.61 | 108.23
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