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Test and research on hybrid resonance withstand voltage of 110 kV long-distance
submarine cable
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( Xi’an Thermal Research Institute Co., Ltd., Xi’an 710054, China )

Abstract: For a 110 kV long-distance submarine cable AC withstand voltage test requires large capacity and
complex equipment combination, a reasonable test scheme is put forward. The test method of hybrid frequency
conversion resonance withstand voltage is adopted. By changing the series and parallel combination of reactors,
the test flexibility is increased. In the face of the complicated calculation of the hybrid resonance, the equivalent
inductance method is proposed to simplify the circuit model, and the frequency calculation formula of the hybrid
resonance, the current calculation formula of the tested object and the current calculation formula of the reactor in
the loop are derived. Finally, the feasibility of the hybrid resonance scheme and the correctness of the calculation
of the circuit model optimized by the equivalent inductance method are verified by field test and simulation. It has

important reference value for the frequency conversion resonance withstand voltage test of long-distance cable.
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Fig. 1 Principle of series resonance
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Fig. 2 Principle of parallel resonance
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Fig. 3 Circuit diagram of hybrid resonance
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Fig. 4 Equivalent circuit diagram
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Tab. 1 Reactor parameters

HURE/MH  HEREAV  FERTA  FIEREKV-A

19.1 300 50 15 000
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Tab. 2 Excitation transformer parameters
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Tab. 4 Calculation results of different combinations

7 R
HLE/KV  HTT/A
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Tab. 3 Parameters of variable frequency power supply
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Fig. 5 Simulation model
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Fig. 6 Sample voltage
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Fig. 7 Current of test object
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Fig. 8 Schematic diagram of test wiring
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Fig. 9 Pressurization program diagram
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Fig. 10 Test site
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