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Abstract; For some applications such as variable branch protection and user-side protection in distribution network
that need to calculate the steady-state current and voltage values as soon as possible, how to deal with current and
voltage transient fault signal in a short period of time has become a problem that we face. The existing power grid
fault signal processing methods are usually limited in the length of sampling data and the quantity of parameters
with the result that the count of current and voltage fault transient signal is hard and takes a long time. This article
was based on the characteristics of fault transient voltage and current in distribution network, and established a model
including stable-state power frequency component and decaying DC component to approximately characterize
distribution network fault transient voltage and current. The particle swarm-Gauss Newton hybrid algorithm was used
to identify the parameters of this model and the transient parameters were obtained. The simulation analysis and
engineering application have proved that it has a better approximate effect and robustness than former algorithms.
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Table 1 The calculating results at n =2

G, T,/ms I, 0 /() C. T
0 — 100.000 30.000 50.000 0.050
0.005 0 96.404 31.599 55.997 0.023
2 0.002 5 97.564 31.000 54.084 0.028
0.001 0 98.848 30.485 52.137 0.036
0.005 0 90.947 33.591 64.680 0.013
5 0.002 5 93.777 32.305 60.171 0.017
0.001 0 97.057 31.166 55.368 0.025
0.005 0 82.360 35.843 77.731 0.008
10 0.002 5 87.375 33.886 69.903 0.010
0.001 0 93.932 32.160 60.776 0.016
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Table 2 The calculating results at n =5

G, T;/ms I, /(") C, T,
0 — 100.000 30.000 50.000 0.050
0.005 99.220 29.927 50.192 0.044
2 0.002 5 99.475 29.992 50.159 0.046
0.001 99.437 30.129 50.636 0.043
0.005 98.028 29.811 50.501 0.037
S 0.002 5 98.671 29.979 50.415 0.040
0.001 98.574 30.320 51.609 0.036
0.005 95.979 29.597 51.075 0.029
10 0.002 5 97.283 29.957 50.897 0.034

0.001 97.076 30.624 53.280 0.028
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Table 3 The calculating results at n =10

G, T,/ms I, A) C, T

0 — 100.000 30.000 50.000 0.050
0.005 0 100.962 29.605 48.190 0.077

2 0.002 5 100.641 29.682 48.632 0.067
0.001 0 100.343 29.805 49.177 0.058
0.005 0 102.365 28.977 45.480 0.419

5 0.002 5 101.580 29.187 46.589 0.135
0.001 0 100.853 29.506 47.942 0.079
0.005 0

10 0.002 5 — — —
0.001 0 101.686 28.992 45.888 0.187
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