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Fig.1 Schematic diagram of previous,real-time
and following sampling data
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Table 1 Data for different sampling frequencies

f./kHz N 8/(°) 30° [ 4 n

18 360 1 30

12.8 256 1.4063 21.33
12 240 1.5 20
10 200 1.8 16.67
9 180 2 15
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6.4 128 2.8125 10.67
6 120 3 10

32 64 5.625 5.33
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Table 2 Data for different detection methods
with 3.2 kHz sampling frequency

R LIVEE/IUAY
¥ AT BRREE dg STk o B

126 310.5994 310.7025 311.1526
127 312.3537 311.2683 311.1237
128 285.0518 301.5047 310.1232
129 255.9888 289.6628 306.8960
130 225.8221 275.9623 301.4975
131 195.4702 260.6808 294.0224
132 165.1248 244.1664 284.6075
133 155.5080 226.8558 273.4349
134 155.5378 209.2998 260.7377
135 155.5639 192.1973 246.8083
136 155.5854 176.4294 232.0099
137 155.6015 162.8372 216.7925
138 155.6114 155.5214 201.7119
139 155.6149 155.5368 187.4486
140 155.6118 155.5491 174.8142
141 155.6023 155.5578 164.7192
142 155.5866 155.5627 158.069 1
143 155.5654 155.5636 155.5627
144 155.5396 155.5603 155.5747
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Table 3 Time delays for different detection methods
with 3.2 kHz sampling frequency
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Fig.2 Results of detection for 10% voltage-sag
and 30° angle-shift
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Method and realization of real-time single-phase voltage sag detection

YANG Daliang,LU Ziguang, HANG Naishan
(College of Electrical Engineering, Guangxi University, Nanning 530004, China)
Abstract: A method of voltage sag detection for single-phase system is presented,which forms the fictitious
three-phase voltage signals based on the single-phase voltage signals. Based on the sampled discrete data of
single-phase voltage signals,the fictitious three-phase voltage signals are created by 30° phase-angle shift
according to the phasor relationship among phase voltages. The time delay of the proposed detection method
is just 1/12 grid period and the theoretical time delay is 1.67 ms. Compared with the 3.33 ms delay of the
instantaneous voltage dg conversion method and the 5.0 ms delay of the af detection method,it has better
real-time performance. The interval of discrete data is set according to 30° phase-angle shift. The sampling
frequency is analyzed in detail for improving the detection accuracy. The correctness and effectiveness of
the proposed method are verified by the results of detection delay simulation and “detection abnormality”
simulation.

Key words: voltage sag; power quality; electric power systems; voltage control; computer simulation



