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Harmonic error modifying of electric energy meter considering harmonic responsivity

ZHANG Yong-jun, SHI Hui
(South China University of Technology, Guangzhou 510640, China)

Abstract: By analyzing measure principle and harmonic error of inductive and electronic energy meter, fundamental wave power is
ascertained as accurate measure standard of electric energy meter. Harmonic responsivity is introduced, and at the meantime, the
relationship between harmonic responsivity and harmonic error is presented in this paper. Model of the harmonic responsivity
applicable for actual system is established according to different characteristics that two types of meters can reflect on various
harmonics combined with harmonic voltage, current and power angle, whose coefficients are calculated by virtue of statistic data to
confirm the expression. Thus, the fundamental wave power can be measured accurately through correcting full-wave power quantity

measured by electric energy meter with the harmonic error minimizing,.
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Fig.2 Frequency responding characteristic of electronic meter
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Tab.1 Power-angle coefficient
0 ) BN BT . IE:N BT
An%o(%) Ay%o(%) Ao A3
0 2.82 4.34 1.18 1.09
30 2.56 3.70 1. 07 0.93
60 1.68 2.12 0.70 0.53
90 0.32 0. 67 0.13 0.17
120 -1.54 -1.86 -0. 64 -0. 47
150 -1.98 -2.65 -0.83 -0. 66
180 -2.67 -3.42 -1. 11 -0. 86
210 -1.28 -2.45 -0.53 ~0.61
240 -0.92 -1.28 -0. 38 -0.32
270 0.21 0.54 0. 09 0.14
300 1.65 ©1.89 0.69 0.47
330 2.56 3.65 1.07 0.91
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Tab.3 Measured data of one traction station

R 1 3 5 7 9 He
UV 100.00  0.60 1090 0520 0410 KA
LJA 5.00 0.88 0380  0.180 0097  K§
8.° 36.87 120 120 120 120 R
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Tab .4 Harmonic error comparison before and after corrected

A 3 e 512
—— WHRE HEgag WHiRE
(kWhx107%) (kWhx10%) (kWhx107?)
BIERT 399.14 400.00 -0.86
BIES 399.51 400.00 -0.49
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Tab.5 Measured experiment data

R i 3 5
Y 220 26.4 8.8
IJA 4.4 0.276 0.056 6
6,/° 36 66 15
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Tab .6 Harmonic error comparison before and after corrected

SHE SRR BEEE BEIRE
(kWhx10) (kWhx107) (kWhx107)

&1EdT 786.8 782.8 4.0

BIER 782.9 782.8 0.1
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