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Voltage flicker measurement and its error correction based on DSP platform
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Abstract: According to the fact that design process is complex and realization is difficult in flicker measurement method
recommended by IEC, the method of flicker measurement based on FFT is realized in DSP platform, and it can simplify the
calculation process of flicker parameters. Structure diagram of hardware and realization process of FFT, one of the key steps in the
method, are presented in this paper. Error of the main links in the method is analyzed and the correction factors are given. Through
polynomial fit of the factors, measuring accuracy is improved. The experimental data shows that this method is correct and effective.
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Fig. 1 Diagram of flicker measurement principle

recommended by IEC
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Fig. 2 Block diagram of hardware system
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Fig. 3 FFT algorithm flow chart
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Tab.1 Computation comparison of amplitude

BAE Matlab & (& DSP
EE
i 1 1.0000 1.00001
3 RIEB 0.5 0.5000 0.500002
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Tab.2 S(¢) relative error and correction factor

f/Hz df (%) S0 e /(%) k e /(%)
0.5 2.304 0.994 0.6 1.006 0.0416
1.0 1.432 0.992 0.8 1.0081 0.0328
1.5 1.080 0.994 0.6 1.006 -0.0260
2.0 0.882 0.995 0.5 1.005 0.0735
2.5 0.754 0.990 1 1.0101 0.0254
3.0 0.654 0.989 1.1 1.0111 -0.0913
35 0.658 0.988 1.2 1.0121 0.1111
4.0 0.5 0.982 1.8 1.0183 -0.0397
45 - 0.445 0.978 22 1.0225 -0.0159
5.0 0.398 0.976 24 1.0246 0.0103
5.5 0.360 0.969 31 1.032 -0.0950
6.0 0.328 0.962 3.8 1.0395 . 0.2299
6.5 03 0.954 4.6 1.0482 0.0865
7.0 0.28 0.947 53 1.056 -0.2068
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k2
f/Hz dl (%) NG e /(%) k ex /(%)
75 0.266 0.945 55 1.0593 -0.2468
8.0 0.256 0.941 59 1.0582 0.0544
8.8 0.250 0.938 6.2 1.0627 -0.0303
9.5 0.254 0.935 6.5 1.0661 0.2585
10.0 0.262 0.930 7 1.0753 0.0020
10.5 0.270 0.926 14 1.0799 0.2997
11.0 0.282 0913 8.7 1.0953 -0.1512
11.5 0.296 0.901 9.9 1.1099 -0.3686
12.0 0.312 0.894 10.6 1.1186 0.0144
13.0 0.348 0.870 13 1.1494 -0.1265
14.0 0.388 0.856 14.4 1.1682 0.3587
15.0 0.433 0.844 15.6 1.1848 -0.1396
16.0 0.48 0.823 177 1.2151 -0.0724
17.0 0.53 0.815 18.5 1.227 0.1732
18.0 0.584 0.797 20.3 1.2547 -0.1081
19.0 0.64 0.781 219 1.2804 - 0.1750
20.0 0.7 0.753 247 1.328 -0.4860
21.0 0.76 0.738 26.2 1.355 0.3005
22.0 0.824 0.715 285 1.3986 0.3259
23.0 0.89 0.684 31.6 1.462 -0.5183
24.0 0.962 0.671 32.9 1.4903 0.2595
25.0 1.042 0.650 35 1.5385 -0.0494
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Tab. 3 The coefficients of fitness polynomial

Lz ao @ a; a3 ay
0.5~5 0.8808 0.0969 -0.027 0.0023
5~15 1.8155 -0.3729 0.0593 -0.0041 0.0001

15~25 -0.5376  0.2242 -0.0116 0.0002
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Tab.4 Calculation results of short-term flicker severity

value Py
f/Hz di (%) S(t) Py e (%)
45 0.445 0.9974 0.7131 0.26
8.8 0.250 0.9960 0.7126 0.4
12.0 0312 1.0014 0.7145 0.14
19.0 0.64 1.0027 0.715 0.27
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