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Prediction of Switching Impulse Discharge Voltage for Helicopter Large Hanging Baskets
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Abstract: The safety distance of the helicopter large gondola depends on the determination of the discharge voltage of the typical live
operation gap, because the gondola is large in size and the gap structure is complex, it is difficult to hang in the actual test, it is
difficult to fix, and compared with other types of gap discharge test, the cost is higher and the cycle is longer. In this paper, a support
vector machine (DBO-SVM) model based on dung beetle optimization algorithm is proposed to predict the discharge voltage of the
phase-to-ground gap of a large gondola of a helicopter. In view of the limited test data, the data set was expanded by combining the
operating impulse discharge voltage data of UHV live operation in the early stage. The characteristic parameters of electric field dis-
tribution and geometric structure were used as inputs to predict the impulse discharge voltage of the positive polarity operation of the
large gondola of the helicopter gondola. The results show that in the area above 1 000 m above sea level, the minimum safety distance
is 7.1 m, the maximum error of the DBO-SVM prediction model is 4.8%, and the average absolute percentage error is 3.16%, which
shows better adaptability than the grid search algorithm, genetic algorithm and particle swarm algorithm, and can more accurately
predict the gap discharge voltage, which provides a reference for the live operation of the large gondola of helicopter.
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path at different gap distances
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Table 2 Experimental value of gap breakdown voltage
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