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Analysis on the improved method of nonlinear load Norton equivalent model
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Abstract: It hasattractedattention of the researchers worldwide to establish an equivalent model with high accuracy and simple
calculation, which will be used to analysis harmonic of nonlinear load in power system. Norton model is widely used in nonlinear load
analysis because it is simple to calculate. However, the interaction between harmonic current and voltage is not considered by the
traditional Norton model, which has a large error in the analysis results. Therefore, it is necessary to change its structure in order to
improve the accuracy of Norton model. In this paper, the harmonics which has the effects on nonlinear loads are classified, the additional
current harmonics are represented by different controlled sources. Then, a modified Norton model is proposed based on the traditional
Norton model. Finally, by using the two models under different voltages, the results show that there are 2 orders of magnitude difference
in the equivalent impedance value of the traditional Norton model, butthe results of modified Norton model have little change and can be
approximately equal. Obviously, the modified Norton model proposed in this paper has higher accuracy and stabilitycompared with the
traditional Norton model.
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Fig. 1 Norton equivalentmodel of nonlinear load
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Fig.2 Norton equivalent model with controlled source
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Table 1 Measured harmonics of voltage and current

I R A IR E/V REARAL/(°) HRIE(E/A HRARAL (°)

1 169.405 4 0 0.419 79 8.016 6
T 1 3 0.082 316 324.9396 0.393 28 179.19 89
oL 5 0.106 44 302.408 4 0.342 63 357.837 5

7 0.037 248 7.356 6 0.275 99 176.365 9

1 169.257 9 0 0.424 74  355.722
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W 2
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Table 2 Parameters of 5th harmonic Norton model

V25
T L ————
e
g 12 12.883 —-31.433 0.335 178.412
i 1/3 10.762 86.451 0.350 178.836
Mk 174 4.995 —-28.708 0.324 179.534
ik 1/5 402.545 -36.576 0.342 177.852
ik 2/3 12.062 —-30.743 0.350 —179. 040
g 274 12.845 -35.349 0.318 -179.451
g 2/5 36.740 —-45.307 0.255 140. 160
i 374 3.324 —-106. 649 0.329 -176.693
i 3/5 674.447 1.042 0.347 179.987
i 4/5 182.639 6.969 0.313 —-179.000
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Table 3 Nonlinear fittingparameters of equivalent

controlled source
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Table 4 Parameters of improvedSthharmonic Norton model

V25
WRAEOE  BURE AR U e
H, Yt M 1L
i 12 4.128 68.342 0.365 -177.317
Mk 1/3 4.571 101.088 0.371 -179.280
i 174 4.766 -17.491 0.332 -178.175
Mk 1/5 5.218 87.621 0.366 -178.774
i 2/3 4.051 67.977 2.347 125.777
i 274 4.271 70. 896 2.305 124.374
ik 2/5 5.032 79.342 2.177 120.723
g 374 2.612 -118.693 0.314 -177.414
ik 3/5 5.218 87.899 0.349 176.783
i 4/5 5.185 85.708 0. 305 -179.560
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