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Analysis of the Harmonics on the Power Line
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Abstract This paper deals with the Harmonics on the power lines in the computer room. The voltage and
current at each phase of electric power from UPS to the load must be ensured less than 5% distortion rates
according to the regulation terms from KEPC(Korea Electric Power Corporation) and the KSC4310
Uninterruptible Power Supply regulation. However, measurements show that the voltage distortion rate conforms
those regulations but the current distortion rate exceeds much the limit. This current distortion is stabilized from
34.98% to 15.22% nearly half by an AC current filter.
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[Table 1] Korea Electric Power Corporation Electricity
Supply Terms
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[Table 2] IEEE Std.519-1992

Individual
Bus Voltage at Harmonic Total Voltage
PCC Voltage Distortion (%)
Distortion(%)
Vn<69kV 3.0 5.0
69kV<Vn<161kV 1.5 2.5
Vn>161kV 1.0 1.5
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[Fig. 1] Harmonic management of the measur-ing
point(PCC)
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[Table 3] AC filter applied harmonic current imulation
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[Table 4] AC filter applied since the harmonic current
simulation
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[Fig. 2] Uninterruptible Power Supply (UPS) of the output
voltage and current spectrum (3Q)

[Table 5] Measuring Text

& V] A5A]
L1 208.1 15.29
L2 208.9 12.02
L3 208.3 11.97
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[Fig. 3] Total harmonic content 1 (1st~15th)

[Table 6] Total harmonic content (THD)

Sl FTH Lz & E(THD)
1st Harmonics 100[%]
2nd Harmonics 12.03[%]
3rd Harmonics 6.605[%]
4th Harmonics 11.53[%]
5th Harmonics 4.33[%]
6th Harmonics 11.54[%]
7th Harmonics 5.063[%]
8th Harmonics 11.06[ %]
9th Harmonics 6.755[%]
10th Harmonics 10.70[ %]
11th Harmonics 5.833[%]
12th Harmonics 10.26[%]
13th Harmonics 8.496[%]
14th Harmonics 9.545[%]
15th Harmonics 8.317[%]
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[Fig. 4] Harmonic content, 1(1st~15th)

[Table 7] Current harmonics content

7 2 st s
1st Harmonics 15.25[A]
2nd Harmonics 1.898[A]
3rd Harmonics 1.007[A]
4th Harmonics 1.824[A]
5th Harmonics 0.662[A]
6th Harmonics 1.819[A]
7th Harmonics 0.829[A]
8th Harmonics 1.739[A]
9th Harmonics 1.083[A]
10th Harmonics 1.678[A]
11th Harmonics 0.926[A]
12th Harmonics 1.600[A]
13th Harmonics 1.330[A]
14th Harmonics 1.490[A]
15th Harmonics 1.290[A]
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[Fig. 5] Harmonic current waveform(L1)
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[Fig. 6] Harmonic voltage content (1st~15th)

[Table 8] Content of harmonics, voltage

T & e
1st Harmonics 208.7[V]
2nd Harmonics 0.826[V]
3rd Harmonics 0.598[V]
4th Harmonics 0.314[V]
5th Harmonics 0.242[V]
6th Harmonics 0.298[V]
7th Harmonics 0.793[V]
8th Harmonics 0.152[V]
9th Harmonics 0.987[V]
10th Harmonics 0.283[V]
11th Harmonics 0.249[V]
12th Harmonics 0.171[V]
13th Harmonics 0.077[V]
14th Harmonics 0.245[V]
15th Harmonics 0.343[V]
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[Fig. 8] AC filter installation
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[Table 9] After applying AC filter harmonic current

content
T & L
1st Harmonics 15.011[A]
2nd Harmonics 0.768[A]
3rd Harmonics 0.522[A]
4th Harmonics 0.832[A]
5th Harmonics 0.062[A]
6th Harmonics 0.809[A]
7th Harmonics 0.412[A]
8th Harmonics 0.783[A]
9th Harmonics 0.526[A]
10th Harmonics 0.520[A]
11th Harmonics 0.422[A]
12th Harmonics 0.688[A]
13th Harmonics 0.630[A]
14th Harmonics 0.601[A]
15th Harmonics 0.520[A]
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[Fig. 10] When filters are applied AC voltage wave-forms
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[Table 10] After applying AC filter harmonic voltage

content
T & RES k)
1st Harmonics 208.2[V]
2nd Harmonics 0.615[V]
3rd Harmonics 0.542[V]
4th Harmonics 0.308[V]
5th Harmonics 0.197[V]
6th Harmonics 0.246[V]
7th Harmonics 0.745[V]
8th Harmonics 0.112[V]
9th Harmonics 0.953[V]
10th Harmonics 0.233[V]
11th Harmonics 0.219[V]
12th Harmonics 0.156[V]
13th Harmonics 0.076[V]
14th Harmonics 0.226[V]
15th Harmonics 0.321[V]
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[Table 11] AC filters before and after the harmonic
content of the current
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