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Research on multiple harmonic sources localization based on information entropy

WANG Yunjian, CHEN Feng
(School of Electrical Engineering and Automation, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: As there is lack of effective division for liability of harmonic pollutions caused by non-linear loads and there is
no accurate localization of harmonic sources in complex distribution network, the method based on information entropy
for localization of multiple harmonic sources is proposed. All the harmonic data measured is gained by harmonic
separation using support vector machine and then probability density is estimated by using the B-spline method, thus, the
value of mutual information regarding bus bar voltage and current of each branch can be figured out and the position of
main harmonic sources can be confirmed according to the value of mutual information. Through simulation analysis of
typical power distribution system in alternative transient process (ATP) software, the result shows that the method
proposed has the advantage of accurate location and is able to divide the real liability of harmonic pollutions.
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Fig. 4 Single-phase harmonic voltage wave forms of each bus
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Table 2 MI values under the 5 harmonic frequencies

HL R 5
IV R
1 2 3 4 5 6 7 8
1 2.56 1.23 152 122 1.04 0.61 0.71 0.64
2 2.55 1.25 156 1.31 1.04 0.61 0.65 0.66
3 2.62 1.31 153 1.15 097 0.72 0.66 0.69
4 2.65 2775 252 256 1.23 127 125 1.31
5 1.02 1.53 246 1.07 0.87 0.79 097 0.76
6 1.05 1.56 234 1.12 0.81 090 0.89 0.87
7 1.04 1.55 238 1.13 0.74 098 1.02 0.79
8 1.32 1.64 122 244 121 1.08 1.21 1.11
9 1.35 1.67 1.10 237 135 1.06 1.19 1.21
10 1.36 1.65 1.17 233 132 1.08 122 1.34
11 1.65 1.67 163 172 186 1.72 1.65 1.73
12 0.65 096 0.73 1.21 133 222 145 1.46
13 0.68 1.23 0.78 1.21 142 231 1.55 1.62
14 0.66 1.22 065 1.21 133 225 1.73 1.44
15 0.95 1.56 0.72 1.03 132 143 242 1.67
16 1.55 1.62 092 139 143 242 279 243
17 0.89 145 067 123 121 145 235 1.73
18 0.67 1.18 0.59 1.17 1.09 121 1.67 2.12
19 0.68 1.25 064 123 1.12 123 1.67 224
20 0.65 1.22 066 122 1.12 1.17 1.72 213
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