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Abstract: High-speed DC switch(HSS) is the key equipment for the online onnection/disconnection and  fault iso-
lation of the third station in the hybrid multi-terminal HVDC transmission system, and needs to have the capability
to interrupt small DC current. In this paper the operating principle of current interruption by the HSS is analyzed
based on circuit equation and the principle of energy conversion. An equivalent test method for the HSS to interrupt
small current is proposed,and a test circuit fot the HSS for small current interruption is set up. As for the HSS proto-
type, the current interruption test of the HSS under different conditions is carried out, and the influence of the varia-
tion of the interrupted current, recovery voltage, opening speed of the moving contact of the interupter, gas filling
pressure of interrupter and the diameter of the nozzle throat on the DC interruption performance of the HSS is stud-
ied. The test results show that the current amplitude and the opening speed have a significant impact on the current
inerruption performance of the HSS, while the slight variation of recovery voltage , gas filling pressure of interrupter
an throat diameter of nozzle have little influence on current interruption of the HSS. The effectiveness of the test da-
ta is verified by modeling and calculation. The study results in this paper has provided a basis for the design of DC
high-speed switch HSS.

Key words: DC high speed switch; hybrid multi-terminal UHVDC system; DC current interruption characteristics ;

DC arc voltage; prototype test
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Table 1 Comparison of arcing time with different

breaking current

WIS /A RN t/ms Uo/kV  PIMPa  wud(m-s™)
35 8.0 1.0 052 7.5
100 16.0 1.0 052 7.5
200 28.3 1.6 052 7.5
300 76.5 3.5 0.52 7.5
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Table 2 Comparison of arcing time with different

recovery voltage

IR /A BRI /ms  UokV PIMPa  vysd/(m-s™)
100 16.0 1.0 052 7.5
100 16.8 20 052 7.5
100 18.1 30 052 7.5
100 182 40 052 7.5
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Table 3 Comparison of arcing time with different

opening speed

WIGH T I/A Rl t/ms  Uo/kV  PIMPa  vyse/(m-s™)
9.9 1.0 052 5.5
35 8.3 1.0 052 6.5
8.0 1.0 052 75
24.9 20 052 5.5
100 195 20 052 6.5
16.8 20 052 75
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Table 4 Comparison of arcing time with different
charging pressure
WG I/A  RINEN t/ms U /kV PIMPa wvusd(m-s™)
8.3 1.0 0.52 6.5
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20.9 2.0 0.33 6.5
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Table 5 Comparison of arcing time with different nozzle

throat diameter
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8.0 1.0 0.52 6.5 41
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8.5 1.0 0.52 6.5 45
18.9 2.0 0.52 6.5 41
100 19.4 2.0 0.52 6.5 43
19.5 2.0 0.52 6.5 45
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