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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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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.

Key Words : Personal computer loads, Series resonant filter, Harmonic currents, IEC 61000-3-2,
Voltage sags, ITl curve
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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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Table 1. Harmonics comparisons between with
and without SCRF

Without With

SCRF SCRF

A [V] 220.09 220.20

A [A] 0.101 0.089
AANEE (%] 0.06 0.043
AFHEE [%] 170.1 61.7
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Table 2. Harmonic currents comparison between
with and without SCRF

nzs| IO | |
sp 610(.)073—2 Without With
[h] Limits SCRF SCRF
[mA/W]

3 3.400 3.565 2.508
5 1.900 3.245 0.922
7 1.000 2.788 0.611
9 0.500 2.285 0.264
11 0.350 1.782 0.363
13 0.296 1.280 0.29%
15 0.257 0.777 0.218
17 0.226 0.366 0.259
19 0.203 0.137 0.161
21 0.183 0.137 0.207
23 0.167 0.183 0.140
25 0.154 0.229 0.171
27 0.143 0.183 0.130
29 0.133 0.137 0.135
3 0.124 0.046 0.124
33 0.117 0.046 0.109
35 0.110 0.046 0.114
37 0.104 0.091 0.093
39 0.099 0.091 0.098
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Fig. 7. Harmonic currents comparision
betweenwith and without SCRF
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Fig. 8. Input waveform of voltage sag
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Fig. 9. Voltage sag waveform(0.7(pu) of
magnitude and 100({ms) of duration)
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Table 3. Equipment immunity test results without

SCRF
Magnitude[%] Duration[s]
0.000 0.096
60.000 0.096
60.000 0114
60.455 0.114
60.909 0114
61.364 0.114
61.364 0.128
61.818 0.128
61.818 0.700
61.818 100.0

B 4 "e dAE WY AIE Z
Table 4. 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
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