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Fault calculation model of inverter power supply based on asymmetric low-voltage ride through

TANG Xianhang, MO Shixun, LIU Bin, LIU Qinghao, MO Yuying
(School of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract: The distribution characteristics of new energy make it easy for near power failures to occur in new power systems,
leading to it being difficult to ignore the impact of three-phase asymmetry on inverter power supply. The traditional positive
sequence model for inverter power supply can only symmetrically output reactive power compensation. It cannot accurately
calculate the near power asymmetric faults. First, this paper points out the problems of the existing low-voltage ride through
specifications when three-phase asymmetry occurs. It improves them, and designs a set of asymmetric low-voltage ride
through specifications using phase voltage indicators. Then, a universal fault calculation model for the inverter power supply
is established, and its equivalent methods when connected to high current and low current grounding systems are analyzed
respectively. The effectiveness of the model is verified through simulation of the single power supply system. Finally, the
phase component fault calculation method for the new power system is proposed, and the substitution calculation methods for
various fault types and inverter power supply model are derived. The correctness of the proposed algorithm is verified
through numerical examples.
This work is supported by the National Natural Science Foundation of China (No. 52377172).
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Table 2 Calculation and simulation results of Example 1

w5 A LR (RS LA %o
(FBFE/KV, H/KA) (HIE/AV, HR/KA)  RZE/%

a  10.0022.£2.7524° 9.9652 £2.7882° 0.37

1 b 8.9317.£-123.0232° 8.9287 /-122.9552° 0.03
¢ 10.3249.2119.2960°  10.3032./119.2388° 0.21

a  10.1424 £4.4062° 10.1061 £ 4.4658° 0.36

2 b 9.0715£-121.1708°  9.0709 £—121.0660° 0.01
¢ 10.4652.2120.8980° 10.4439 £120.8427° 0.06

a 9.8050.£1.9094° 9.7661 £ 1.9482° 0.20

3 b 8.7331./-1252084° 8.7282./-125.1511° 0.06
¢ 10.0701 £117.8988°  10.0467 ./ 117.8349° 0.07

a  10.0526.£5.0667° 9.9900 £5.2396° 0.23

4 b 0.0855£172.0689°  0.0755.£170.9444° 11.70
¢ 10.4603.£121.8342° 10.3986.£121.9092° 0.59

a 9.4689 £ 6.7046° 9.3764 £7.1206° 0.98

5 b 1.5107£-154.0982° 13565 /—— 10.21
¢ 10.2323.£125.1580° 10.0988 £ 125.5624° 1.30

iR LA 8.5489 8.1280 4.92
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Table 3 Calculation and simulation results of Example 2

S HEAER UIEEREE S WA AF X
(BE/KY, H/KA) (BIEAV, HHVKA)  3#EE%

a 9.3276 £1.0855° 9.3616.£1.3285° 0.36

1 b 9.9550£-119.5929° 9.9335./-119.5615° 0.22
¢ 9.6321.£116.3584°  9.5874./116.0044° 0.46

a 9.4685.£2.9797° 9.5023 £3.1122° 0.36

2 b 10.0951£-117.9315° 10.0738.2-117.8885°  0.21
¢ 9.7722/118.0761°  9.7275./117.7099° 0.46

a 9.1437 £0.2425° 9.1753 £0.4915° 0.35

3 b 9.7336£-121.7788°  9.7123 /-121.7514° 0.22
¢ 9.3944/114.9613°  9.3466 ./ 114.5948° 0.51

a  5.4480./58.0568° 5.5955./55.1143° 2.71

4 b 10.0605/-118.1451° 10.03962-118.0916°  0.21
¢ 5.4480./58.0568° 5.5955/55.1143° 2.71

a  6.1157.£50.4124° 6.1728 £/43.918° 0.93

5 b 9.7691 £-120.3369°  9.7497 /~120.2486° 0.20
¢ 6.4085./50.8110° 6.5109 £44.9148° 1.60

B LI 7.1735 7.0527 1.68
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