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Shape design of energy leakage hole of explosion-proof high voltage cable joint

HE Yawen, LI Youcai, LI Qiyan, YU Yongli, JIANG Zhisong
(Hunan Wuling Electric Power Engineering Co., Ltd., Changsha 410029, China)

Abstract: In view of the lack of optimization method for the shape design of energy leakage hole of explosion-proof high
voltage cable joint, this paper uses the finite element calculation method coupled with temperature field, fluid field, and
displacement field to simulate the explosion process inside the joint, and puts forward the design principle of optimizing the
shape of the energy leakage hole in the copper shell of explosion-proof cable joint. An optimization method that uses the
tangent value of the convergence angle of the ejected airflow from the energy leakage hole as the key parameter is proposed.
Through the examples, the airflow velocity at the edge of the three typical energy leakage hole shapes is decomposed into
three directional velocity components, and the maximum and average values of the three velocity components are obtained.
The trajectory of gas ejection of the energy leakage hole in the copper shell of a 220 kV explosion-proof high voltage cable
joint with different opening shapes, is calculated. According to the design method of the shape of the energy leakage hole, it
is obtained that when the shape of the energy leakage hole is circular, the gas ejection is the most restrained, and the
explosion-proof effect is the best. The design ideas and important parameters according to the optimal design of the energy
leakage hole of the explosion-proof high voltage cable joint can provide valuable guidance.
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Figure 1 Typical breakdown path of intermediate cable joint
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Figure 2 Schematic diagram of energy leakage hole opening
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Figure 3 Schematic diagram of ejected airflow constraints

from energy leakage hole
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Figure 4 Diagram of coupling forms
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Figure 6 Three-dimensional map of explosion-proof

cable joint simulation
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Figure 7 Schematic diagram of explosion source location
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Figure 16 Maximum velocity tangent value diagram with

explosion source located at position 1
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