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A Study on the Harmonics and Voltage Sags Effect by the Series Resonant Filter Application for
Personal Computer Loads
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Hong-ik University", Chungbuk Provincial University of Science & Technology”

Abstract - Computer Loads can be found in all of modern society. The
switching mode power supplies used in personal computers are major
sources of harmonic currents. Harmonic currents can cause lots of
harmonic problems such as disruption in computer performance. A series
resonant filter is very effective in harmonic reduction for personal
computer loads. Voltage sags are short duration reductions in rms
voltage. The main causes of voltage sags are faults, motor starting, and
transformer energizing. Personal computers are another example of
devices sensitive to voltage sags. A serious voltage sag at the terminals
way lead mis-operation of the equipment. This paper presents an in
depth analysis to evaluate the effect of harmonics reduction based on the
IEC 61000-3-2 and the effect of voltage sag using ITI curve by
applying a series resonant filter for personal computer loads.
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<Fig. 1> Simplified circuit diagram of a typical PC
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<Fig. 2> Circuit diagram of a SCRF application
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<Fig. 3> ITI curve
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<Fig. 4> Experimental System of the case study
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Fig. 5> Voltage and current waveforms without SCRF
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<Fig. 6> Voltage and current waveforms with SCRF
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(Table 1> Harmonics comparisons between with and
without SCRF

Without SCRF With SCRE
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<Fig. 7> Harmonic currents comparision between with
and without SCRF
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<Fig. 8> Input waveform of voltage sag
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<Fig. 9> Voltage sag waveform (0.7pu of magnitude and
100ms of duration)
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(Table 2> Equipment immunity test results without SCRF

Magnitude[%] Duration(s]
0.000 0.096
60.000 0.096
60.000 0114
61.364 0.114
61.364 0.128
61.818 0.128
61.818 0.700
61.818 100.0
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(Table 3> Equipment immunity test results with SCRF

Magnitude[%] Duration[s]
0.000 0.080
64.091 0.080
64.091 0.094
64.545 0.095
64.545 100.0

- TICurve
: ~m— W thout SCRF
i ® Win SGRF

Pescent ot Norinat voltage
{AMS or Peak Eauwalent)

B S S I
001 1 100
Dutation in Secends [s]

<8 10> JI2I8 HFE{S| HetHRIM
(Fig. 10> Equipment voltage tolerance curves
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