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Abstract

Electric ballast is widely used to tum on the fluorescent. Electric ballast measure occurrence of harmonic
through the actual measurement and it is simulated by modeling equivalent circuit for harmonic analysis. The
purpose of this paper is to give an equivalent circuit modeling methodology for the harmonic currents generated
by single-phase loads to evaluate a commercially available series resonant filter for the harmonic currents
compensation based on the IEC 61000-3-2 and IEEE Std 519-1992 standards for limiting harmonic distortion.
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Fig. 2. Circuit Diagram of a PCRF Application
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Table 1. Harmonic Spectrum of Votage and

Current
& 4@ 4w
aAe(h) | 2A7(%] | 4300 | =271[%] | 4[]
1 100 0 100 17.86
3 0.14 12966 | 1544 | -17485
5 058 [-188.88] 0.91 -100.04
7 0.58 52.84 2.3 86.11
9 0.12 [-169.39/ 0.83 -101.15
11 0.32 39.57 0.66 145.09
13 0.46 154.55 1.37 -176.95
15 0.02 |-11208f 0.17 -61.47
17 0.09 777 0.14 40.19
19 0.16 -164.24 0.65 -128.56
21 0.01 -29.97 0.27 34.18
23 0.14 150.27 0.45 ~122.99
THD[%] 0.9 16.0
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Table 2. Comparisons between Measurement and

Simulation
T & £ | Simulation | 22H[%]
AH[A] 0.398 0.4032 0.13
THD([%] 16.00 1591 0.0056
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Table 3. Comparisons between measurement and

Simulation
T 2 24 | Simulation { 22H%]
AF(A] 0.385 0.3863 0.0033
THD[%] 6.7 6.88 0.026
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Table 4. Comparison between series - parallel
resonant filters results and |EC

61000-3-2
oz IEC WITHOUT |WITH| WITH
A= |61000-3-2 FILTER |SCRF | PCRF
3 279 1544 544 | 1836
5 10 0.91 381 | 091
7 7 23 174 | 071
9 5 0.83 04 2.3
11 3 0.66 119 | 083
13 3 1.37 091 | 031
15 3 0.17 011 | 066
17 3 0.14 059 | 021
19 3 0.65 027 | 137
21 3 0.27 009 | 016
23 3 0.45 014 | 017
THDI[%] - 16.00 6.7 18.6
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Table 5. Comparison between series - parallel
resonant filters results and [EEE Std.

519-1992
Maximum
Tz harmonic | WITHOUT WITH | WITH
xz | cuent | FILTER | gopp | pegp
distirtion [%]
in percent
3 15.00 15.44 5.44 18.36
5 15.00 0.91 381 0.91
7 15.00 2.3 1.74 0.71
9 15.00 0.83 0.4 2.3
11 7.00 0.66 1.19 0.83
13 7.00 1.37 0.91 0.31
15 7.00 0.17 0.11 0.66
17 6.00 0.14 0.59 0.21
19 6.00 0.65 0.27 1.37
21 6.00 0.27 0.09 0.16
23 2.50 0.45 0.14 0.17
THD[%] - 16.00 6.7 18.6
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