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Research on Remote Leakage Monitoring Technology for Medium
Frequency AC Power Supply Circuit of Launch Vehicle

XU Wenxiao, LU Di, ZHANG Xueying, LU Hang, LI Can
(Beijing Institute of Astronautical Systems Engineering, Beijing, 100076)

Abstract: In order to improve test efficiency of launch vehicle and optimize the process of prelaunch testing, and to alter the
traditional method of disconnecting electric cables manually for leakage monitoring, based on maintaining the original power supply
circuit, a leakage monitoring technology research for the medium frequency alternating current supply circuit is proposed and
developed. At the same time, the precision of leakage monitoring circuit is analyzed and the self-detection method is used to advance
the reliability and safety of the system. The test results show that the system realized online leakage monitoring lasting no less than
24hours, and the range of leakage monitoring is 500KQ~50MQ with the precision better than 10%, satisfying the monitoring
requirements. Finally, the system experiment is carried out in the prelaunch testing of large cryogenic launch vehicle with high-

reliability, high-precision and high-efficiency, and has significance of improving the level of automated testing and realizing

unattended fore-end of launch vehicle.

Keywords: launch vehicle; medium frequency; AC supply circuit; remote control; leakage monitoring
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Fig.1 Schematic of the medium frequency alternating current

power supply system principle
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Fig.2 The remote leakage monitoring system composition
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Fig.3 Schematic of leakage monitoring circuit
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Tab.1 Theoretical analysis of precision of the leakage resistance

LI R MO | B HLE vV | AR TE R 0./% Wﬂ%fﬁ
0.5 3.6000 7.962 -9.744
0.8 3.2143 5.496 -6.595

1 3.0000 4.682 -5.552
1.5 2.5714 3.612 -4.177
2 2.2500 3.095 -3.506
2.5 2.0000 2.799 -3.117
3 1.8000 2.613 -2.869
5 1.2857 2.314 -2.440
8 0.9000 2.280 -2.324
10 0.7500 2.340 -2.352
15 0.5294 2.591 -2.543
20 0.4091 2.899 -2.803
25 0.3333 3.232 -3.088
30 0.2813 3.579 -3.386
35 0.2432 3.934 -3.689
40 0.2143 4.296 -3.995
50 0.1731 5.036 -4.610
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Fig.4 Flow chart of the auto-control software for the remote leakage monitoring
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Tab. 2 Performance index of the electric relay
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Tab. 3 Result of mechanical simulation analysis
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Tab. 4 Result of high power component's thermal analysis
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Tab. 5 Result of leakage measuring accuracy test

32 MEEREIREIIE

o IR HERT I e A5 R T PR BRRLS, RRfg
A2 500V CHRCHEEAED IiHEEE 1 min (5 &
%A, WL RIES, ENEG6.

*o MEERLER
Tab. 6 Result of high voltage test
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