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ABSTRACT

Skyscrapers, large business buildings, and IT consumers use many appliances, and the electrical power stems can cause
fires by overheating. This can result in damaged capacitors, lost data, rising ground potential, and communication obsta-
cles from linear or nonlinear high frequency. To make sure of that we investigated 7 spots of a building, among which 6-
spots were fair but the other one needed high frequency control. Spots 3, 6, and 7 needed diagnostic workup, and spots 2,
3, and 5 considered 5 high frequency currents. A phase is all of good but the high frequency current is greater than the
standard level except for spot 1. As a result, a zigzag transformer or active filter needs to be installed, and the efficiency
needs to be upgraded by investigating load unbalance factors and power factors.
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Figure 2. Normal current and high frequency of 3 phase.
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Table 1. Electricity Supply Clause of KEPCO (Over 66 kV)

Not double even harmonic of 3 Double odd harmonic of 3 Even harmonic
h Harmonic Volt (%) h Harmonic Volt (%) h Harmonic Volt (%)
5 1.8 3 1.5 2 0.6
7 1.5 9 0.5 4 0.3
11 1.1 15 0.1 6 0.2
13 0.9 21 0.1 8 0.2
17 0.6 27 0.1 10 0.1
19 0.5 33 0.1 12 0.1
23 0.4 39 0.1 14 0.1
25 0.4 45 0.1 16 0.1
29 0.3 18 0.1
31 0.3 20 0.1
Table 2. Electricity Supply Clause of KEPCO (Over 22.9 kV)
Not double even harmonic of 3 Double odd harmonic of 3 Even harmonic
h Harmonic Volt (%) h Harmonic Volt (%) h Harmonic Volt (%)
5 3.8 3 3.1 2 1.3
7 3.1 9 0.9 4 0.6
11 22 21 0.2 6 0.3
13 1.9 8 0.3
17 8 23}
19 21 234 0.2
23
> {1.35%(17/h)} — 0.16 {(0.15*(10/h)} +0.15
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Table 3. Result of Each Measuring Spot
V THD | I THD | Harm Pwr
No PNL name . Volt | Current Watt VA VAR TPF DPF %) %) Unsigned
A | 219.0 | 12.50 593.0 | 2.502K | 2.372K | 0.237 0.246 3.296 28.23 2.446
B | 2213 13.60 761.6 | 2.722K | 2.523K | 0.280 0.297 2.995 29.54 3.116
1 Crane No 1
C | 221.5 12.42 801.5 | 2.466K | 2.259K | 0.325 0.335 3.049 33.49 1.880
D | 0.100 | <0.01 <0.01 | <0.01 | <0.01 0.018 0.861 2242 362.8 <0.01
A | 2194 | 12.64 707.6 | 2.563K | 2.417K | 0.276 0.284 3.323 33.36 6.131
B | 2220 | 13.84 9142 | 2.779K | 2.548K | 0.329 0.346 2.966 29.24 2.908
2 Crane No 2
C | 222.1 13.34 881.1 | 2.583K | 2.371K | 0.341 0.349 3.042 30.00 6.045
D | 0.123 | <0.01 <0.01 | <0.01 | <0.01 | <0.01 | 0.829 66.58 259.0 <0.01
A [ 222.0 | 2522 | 3.884K | 5.663K | 1.187K | 0.686 0.957 3.192 92.08 4.423
B | 223.7 | 27.21 4583 | 6.219K | 221.1 0.737 0.999 2.885 87.64 3.718
3 S/T FD-201
C | 2247 | 20.77 | 3.265K | 4.655K | 2134 0.701 0.998 2.810 98.08 3.392
D | 0.117 | <0.01 <0.01 | <0.01 | <0.01 | <0.01 | 0.175 166.8 348.9 <0.01
A | 2247 | 5.334 800.1 1.237K | 239.1 0.647 0.959 3.170 108.7 1.163
B | 2270 | 7342 | 1.183K | 1.714K | 104.4 0.690 0.996 2.835 101.0 0.866
4 S/T FD-202
C | 227.7 | 5444 858.3 | 1.335K | 10.22 0.643 1.000 2.724 117.7 0.789
D | 0.111 | <0.01 <0.01 | <0.01 | <0.01 | <0.01 | 0.289 239.2 496.0 <0.01
A | 2246 | 23.95 10.24K | 11.42K | 1.566K | 0.896 0.989 4.901 45.50 13.44
s MOP-301 B | 2239 | 21.55 | 9.212K | 10.37K | 1.507K | 0.888 0.987 4.770 46.19 13.83
C | 2243 | 22.60 | 9.478K | 10.76K | 1.780K | 0.881 0.983 4.984 46.50 32.90
D | 0294 | <0.01 <0.01 | <0.01 | <0.01 0.141 0.956 142.2 194.7 0.012
A | 226.5 | 83.13 484.0 | 18.80K | 368.2 0.026 0.786 3.747 | 2.040K 39.48
ID FAN B | 225.1 | 83.09 504.5 | 18.66K | 2194 0.027 0.885 3.638 | 2.065K 46.29
6
INVERTER | C | 224.6 | 83.27 699.2 | 18.66K | 279.6 0.037 0.918 4370 | 1.650K 63.48
D | 5498 | 0.010 0.016 0.055 <0.01 0.289 0.907 100.8 171.5 0.044
A | 227.1 | 75.73 | 6.825K | 17.16K | 5.767K | 0.398 0.758 3.804 148.1 17.52
B | 2234 | 81.83 629.6 | 18.26K | —280.8 | —0.034 | —0.579 | 4.113 | 2.140K 50.33
7 | RK I.D. FAN
C | 2213 | 7995 | —46.34 | 17.64K | 1640 | <0.01 | -0.999 | 4.834 | 3.372K 51.54
D | 5281 | 0.010 0.020 0.056 <0.01 0.355 0.982 80.43 116.9 0.032
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