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Fig.1 Simulation model of EV charger
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Fig.2 Waveform of output current of EV charger
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Fig.3 Curve of harmonic-fundamental power ratio
vs. charging power for different orders
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Fig.4 Curve of harmonic-fundamental power
ratio vs. line short circuit capacity
for different orders
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Fig.5 Curve of harmonic current ratio vs.

line short circuit capacity
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line short circuit capacity
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Fig.7 Equivalent model of EV charger
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Table 1 Comparison between simulative and calculated
harmonic powers for different orders

IR wa*sflifm?gﬂm BRE/%
5 -11.90 -12.20 2.53
7 -291 -2.58 —11.11
11 -1.71 -1.87 9.33
13 -0.94 -1.21 30.10
17 -0.62 -0.64 2.47
19 -0.47 -0.56 17.90
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Fig.8 Curve of total harmonic power vs. charging
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current decay for different charging powers
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Fig.9 Waveforms of output pulse current
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Fig.10 Impact of pulse frequency on harmonics
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Table 2 AC-side THD of different pulse frequencies

Jok w45 %/ He THD / % Jok w45 %/ He THD / %
1 29.89 48 80.20
12 36.29 86 124.29
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Table 3 Comparison of electric energy metering
among different sampling frequencies
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Impact of electric vehicle charger on electric energy metering
ZHU Xuegui',QIN Yang',SU Xiangfeng',ZHENG Ke?,FU Zhihong'
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University , Chongqing 400044, China;
2. Chongqing Electric Power Research Institute,Chongqing 401123, China)

Abstract: An EV (Electric Vehicle) charger model including line impedance and distribution transformer is
built,and its impact on the electric energy metering is simulated and analyzed for both DC large-power
charging and pulse charging modes. Results show that,during the constant-current charging, EV charger
injects harmonic power into power grid,which increases along with the increase of charging power and line
impedance ,but causes limited impact on the electric energy metering because the ratio of harmonic power
to fundamental power is only 0.012% ;during the varying-power charging,the injected harmonic power is
similar to that during the constant-current charging;during the pulse charging,the injected harmonic power
is strongly affected by the frequency,when the frequency is high,the injected harmonic power contains
more even-order harmonics and inter-harmonics,which causes the error of electric energy measured by the
integral algorithm is larger than 0.5%.

Key words: electric vehicles; charger; charging; metering; harmonic power; harmonic analysis; nonlinear
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