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Abstract: A deep-sea pressure vessel needs to protect the internal electrical equipment from the high external pressure.
Thus, the pressure vessel should be designed to be watertight and structurally safe. In this study, a cylindrical-type
pressure vessel comprising a hollow cylinder and cover plates at both ends is investigated. For communication between
the internal electronic equipment and the external device, holes are bored on the cover plate to install underwater
connectors. Considering the type of internal equipment and underwater connector specifications, multiple holes may be
required. These holes can affect the structural safety of the pressure vessel cover plate. In this study, the optimum
design of the hole arrangement in consideration of the structural safety of the cover plate was performed.
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Table 1 Comparison between stress result of FEM and

Eq. (2)

H, H, H; H,
FEM 4441 339.6 337.5 386.1
Eq. (2) | 449.2 346.9 255.9 377.6

Hs Hg H;
FEM 305.8 401.8 333.7
Eq. (2) | 254.6 442 .4 260.0

Unit : MPa
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Fig. 8 Illustration of optimum connector holes arrangement
program using Matlab
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Table 2 Description of examples

description remark

Example | Find optimum arrangement 15mmx10
for 10 connector holes

Find optimum arrangement | 15mmx5

Example 2 | for three kinds of 10 18mmx4

connector holes 21mmx1
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Table 3 Comparison of maximum stresses for each example
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