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Abstract

In the electric power supplying industry, outdoor sealing end (pothead) is used and sometimes it is necessary to check the seismic
qualification analysis or test which is intended to demonstrate that the equipment have adequate integrity to withstand stress of the
specified seismic event and still performs their function. And since the pothead is mounted on the supporting jig, the avoidance of
resonance between the pothead and jig is required. In order to design jig, three types of optimization are performed to get the
minimum weight while satisfying the natural frequency constraint using ANSYS. Optimal array, position and thickness of truss
members of the jig are obtained through topology, shape and sizing optimization process, respectively. And seismic analysis of the
pothead on the jig for given RRS acceleration computes the displacement and stress of the pothead which shows the safety of the
pothead. The obtained natural frequency, mass, and member thickness of the jig are compared with those of the reference jig which
was used for seismic experimental test. The numerical results of the jig in the research is more optimized than the jig used in the
experimental test.

Keywords : topology, shape, and sizing optimization, density method, pothead, jig, natural frequency, seismic
structural analysis
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Fig. 3 (a) Optimized shapes of different mesh sizes
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Table 1 Design variables for shape optimization
(Unit : mm)
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Fig. 6 (a) Shape design variables of jig (b) Optimum
shape of jig
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Table 2 Design variables and a constraint for sizing
optimization
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Fig. 8 Sizing design variables of pothead jig
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Table 3 Comparison between reference and optimum jigs

Reference jig | Optimum jig
design design
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Max. deformation (mm) 27 25.6
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