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Fig.1 Single-phase harmonic suppressed
traction transformer
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Fig.2 Simplified primary wiring diagram of power supply
system for rectifier in industrial power system
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Fig.3 Voltage and current waveforms at
grid side of unit No.l
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Tab.1 Characteristic harmonic voltages
in three conditions

3 FRAE U I R B kY
WH KA FEAS TR BHAS T 113K
5 0.19 0.15 0.14
7 0.13 0.02 0.04
11 055 0.57 0.60
13 037 0.35 0.42
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Tab.2 Characteristic harmonic currents
in three conditions

W IRV Rl L
WH RN FEAS TR HAS T3 K
5 21.21 2.73 3.44
7 10.63 2.79 243
11 6.70 6.74 479
13 4.44 435 332
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Tab.3 THD of characteristic harmonic voltages and
currents at grid side in three conditions

3 i i THD,/ % THD,/ %
KA 4.58 25.28
#A 5T 4.48 10.46
BN 5.7.11,13 1% 431 8.33
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Fig.4 Schematic diagram of
flux observer for
transformer core
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Tab.4 Characteristic harmonic voltages
of flux observer

o U I N T I/ 9%

%g A FER L AB A8k %8
e BAS5T. HBAST,
ABA 11,13 % ABA 11,13 %

5 491 2.33 5.66 2.75

7 227 0.80 2.59 0.91

11 424 1.59 4.76 1.73

13 253 0.99 2.90 1.07
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Fig.5 Harmonic voltages of flux observer without
and with inductive filtering equipment
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Fig.5 Comparison of system power
with and without filters
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Analysis of application experience of inductive filtering
technology in industrial power system
SHAO Pengfei',LUO Longfu',NING Zhihao',XU Jiazhu',LI Yong'?, Christian Rehtanz’
(1. College of Electrical and Information Engineering, Hunan University,Changsha 410082 ,China;
2. Institute of Power Systems and Power Economics,TU Dortmund,Dortmund 44227 ,Germany)

Abstract .

The application experience of inductive filtering technology in industrial power system is

analyzed. The single-phase equivalent circuit of inductive filtering,as well as its basic principle and

technical characteristics,is introduced and its merits are analyzed. The power circuit topology of primary

equipments of an operating industrial power system is shown with main technical parameters and technical

characteristics.

A detailed field test of power quality of industrial power system is carried out and the

results indicate that,the industrial power system applying inductive filtering technology suppresses the

harmonic currents at system side and decreases the AC magnetic flux of rectifier transformer core.

Consequently,the additional harmonic loss of rectifier transformer is reduced,the power factor is enhanced

and the power quality is improved.

Key words:

inductive filtering; harmonic suppression; harmonic flux



