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Fig.1 Basic structure of switching power supply
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Fig.2 Current and voltage waveforms
of switching power supply
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Tab.1 Harmonic currents of switching power supply

f/Me I/A | f/Ha I/A | f/Ha o I/A

50 3.48 250 0.63 450 0.17
150 2.10 350 0.28 550 0.12
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Fig.3 Zero-line current waveform
of switching power supply
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Tab.2 Harmonic currents of zero-line

f/Mz  I/A | f/Ha  I/A || f/Hz  I/A

50 0.03 250 0.07 450 0.50
150 6.23 350 0.04 550 0.02
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Fig.4 Circuit of line trap
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Fig.5 Simulation waveforms of current

i/A

and voltage without line trap
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Tab.3 Harmonic currents of switching
power supply without line trap

f/Ha I/A | f/Ha I/A || f/He  I/A
50 5560 || 250  10.14 || 450 276
150 3350 || 350 455 || 550 1.95
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Tab.4 Harmonic currents of zero-line

without line trap

f/Hz  I/A || f/Hz  I/A || f/Hz  I/A
50 0.46 250 1.09 450 7.90
150 99.80 350 0.68 550 0.25
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Fig.6 Current waveforms without line
trap and their FFT analysis
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Fig.7 Simulation waveforms of current
and voltage with line trap
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Tab.5 Harmonic currents of switching
power supply with line trap

f/He  I/A || f/He I/A || f/Ha  I/A
50 4746 || 250 1223 | 450 0.35
150 0.85 || 350 380 || 550 265
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Tab.6 Harmonic currents of zero
-line with line trap

f/He  I/A || f/He I/A || f/He  I/A
50 0.06 250 0.08 450 0.83
150 274 350 0.06 550 0.02
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Fig.8 Current waveforms with line
trap and their FFT analysis
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Harmonic suppression for large-capacity distributed switching power supply
XIE Lei',ZHANG Yan-chi?,XIE Da'
(1. Shanghai Jiaotong University ,Shanghai 200030, China;
2. Shanghai Dianji University ,Shanghai 200240 ,China)
Abstract: The application status of the large-capacity distributed switching power supply and its

existing harmonic problem are

introduced. A line trap is designed to suppress its zero-line

harmonics,which consists of a capacitor and an inductance in parallel ,as well as a protective circuit

of a small resistor and a bilateral thyristor is added. The designed line trap is simulated and

applied to a switching power system for LED (Light Emitting Diode) screens. Current waveforms of

the system without and with the line trap are compared. The current wave changes from a high and

steep impulse into two mild impulses,and the peak current,the 3rd harmonic current and the

zero-line current are all decreased,which improves the operating condition of devices and ensures

the proper action of protective relays and the stable operation of the power supply system.

Key words: switching power supply; line trap; harmonics



