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Summation of random harmonic vectors based on the maximum entropy principle

LIU Xin, YANG Hong-geng
(School of Electrical and Information, Sichuan University, Chengdu 610065, China)

Abstract: This paper presents a new method by using principle of maximum entropy to obtain the probability density distribution
of sum of random harmonic vectors (voltage or current) whose phases have different probability distribution functions in a power
system. Several vectors are decomposed with X-Y axis. Obtaining the summation of random vectors by that of their high order
moments and through the iteration of moments of given vectors' X-Y axis components, the PDF of the sum of vectors is obtained by
using principle of maximum entropy and only needing 4-order moments, and then obtaining the probability value of 95% of the sum
of vectors, avoiding the error of iteration of calculating the high moments. The kind of summation method does not require the
probability distribution of each random vector is within the interval (0,2x) in phase angle, so less statistical samples value is to be
used. The analysis on practical measured values and comparison with other method prove that the proposed method is effective.
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Fig.1 Flow chart of model of summation harmonic vectors
based on MEP
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Fig.2 Schematic diagram of supply system for arc furnace
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Fig.5 Probability density function of arc furnace

A harmonic currents

0.4
— R
s 03 e SRR
é - . laguerre
& 0.2
#
B oo ‘
o oY Vi
0 20 40 60 80 100
/A
(a) SWIHP A
2
®
=
#
L3
0 ‘ 5 10 15 20
HR/A

© (o) 19N R
B 6 milifiE BBt REEE Y
Fig.6 Probability density function of summation of arc furnace

harmonic currents
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