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Research on harmonic suppression and test of traction network with weak power
supply
ZENG Fanfei, YANG Qilin, KONG Yanwei, SHANG Fulei, LIN Xianqi
(CRRC Qingdao Sifang Rolling Stock Research Institute Co.,Ltd., Qingdao 266000, China)

Abstract: Taking Kuala Lumpur airport express railway in Malaysia as the application background, the network
harmonic suppression and harmonic test methods under weak traction network power supply is analyzed. In order
to match the weak traction network, improve the performance of the EMU by optimizing the switching device
selection of the four quadrant rectifier, increasing the switching frequency, optimizing the current loop control
strategy and other means. The network voltage and current data under different train operation conditions are
collected in the traction substation, and the off-line calculation and harmonic analysis of the data are carried out
by using the M language of MATLAB. Test and compare the network side harmonics of the original Siemens car
and the autonomous new car under the same power supply network. The data shows that after the new car is added
the total harmonic distortion rate (THD) of network voltage and current is less than that of the original car. This
research has guiding significance for the research of traction network harmonic suppression and harmonic test under

weak power supply network.
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Fig. 1 Distribution of transmission lines in T-R-NF pattern
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Fig. 2 Main circuit structure of single-phase two_level PWM

rectifier
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Fig. 3 Basic control principle of four quadrant rectifier
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Fig. 4 Flow chart of quasi proportional resonance control
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Fig. 5 Simulation waveform

3.2 iRXBE X b i

FE 72 5178 LT I TR B R 5 8 AT 4 A
Tz TR OO 2 5| I H e A R T At . R
B, R 3Lk Tek P5200AFHL {7 %k Tek TCP0O030A
G 100 e oA A PR e U 2 TV R L S L U % TAVRE
ABERE S EES] (SCADA) REGIH ik
MEEAIE S, R RB S IC A Bt . MNAEL
Yy kA B AnE 6 PR

(a) MAXEIy (b) kKA E
6 TEEATIXE
Fig. 6 Substation test diagram
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Fig. 7 Analysis of measured network data under different
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working conditions
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Fig. 8 FFT analysis of network current under different working

conditions
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Tab. 1 Comparison and statistics of typical time network data

T 5 4 5
min 24.27 24.34 24.58 24.55
UnwkV — avg 2437 24.41 24.66 24.68
max 24.45 24.48 24.75 24.76
min 2.44 1.12 2.74 1.36
U-THD
avi 5.54 3.13 6.06 3.19
(%) g
max 8.84 4.73 8.87 4.36
min 30.88 11.29 28.85 13.97
L/ A avg 12998  113.62 13921  103.79
max 277.33 265.76 309.98 323.19
min 4.26 2.15 4.61 2.02
I-THD
avi 9.41 5.46 10.48 5.07
%) g
max 13.95 8.57 15.75 7.06
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