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Harmonic Simulation and Measurement Analysis for a Skyscraper

Soohwan Cho", Hansang Lee”, Jaeahn Jung’, Gilsoo Jang”, Kyungho Lee™
Korea University”, Samsung C&T Corporation™

Abstract - The interest on harmonics which is one of the matters
related with power quality problem is not limited in only the system
where the large scale industrial load is connected. The harmonics
phenomenon not only causes the malfunction of devices, but also
lowers the energy efficiency of power system. This paper focuses on
the harmonic analysis process to establish the harmonic mitigation
method, considering the harmonics distortion as a major cause to
reduce the energy efficiency of a skyscraper. A system diagram of
building is modelled with PSCAD simulator. Based on the harmonic
analysis results of it, the electrical locations with the high priority to
install the mitigating devices are selected. Finally, the result of
PSCAD simulations and the site-measured data are compared,
verifying that they reach a common conclusion.
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No. | 27 [qy| Z28 | #8%8 [Magwe] ng

(kVA) (kVA) (kVA) (kVA) (%)
TR#1| 1.500 | 5% | 2,175.460 | 1,458.497 56.250 | 3.86
TR#2| 1.500 | 5% | 2,311.075 | 1,405.268 391.281 | 27.84
TR#3| 1,000 | 5% | 1,404.164 960.348 2.750 | 0.29
TR#4| 1,000 | 5% | 1,629.575 983.988| 454.313 | 46.17
TR#5| 1,000 | 5% | 1,627.475 982.938] 463.375 | 47.14
TR#6| 1,000 | 5% | 1,367.338 893.939] 18.750 | 2.10
TR#7| 1,000 | 5% | 1,345.688 941.981 0.000 | 0.00
TR#8| 1,000 | 5% | 1,152.702 878.909 41.250 | 4.69

o
A4 5 7 11 13 17 19
F9(Hz) | 300 | 420 | 660 | 780 | 1020 | 1140

H&(%) |2000]|14.29| 9.09 | 7.69 | 5.88 | 5.26
2}4 23 25 29 31 35 37
F94(Hz) | 1380 | 1500 | 1740 | 1860 | 2100 | 2220

1] &(%) 4.35 | 400 | 3.45 | 3.23 | 2.86 | 2.70
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3.2 PSCAD/EMTDC simulations

PSCAD/EMTDCE o] &3te 17 19 z13dd9 A%S
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<E 3> PSCAD/EMTDCE 0|88t 21 x1} s ZHnt

TR No. TR#1 TR#2 TR#3 TR#4
THD 2.061 5.524 1.869 1.838
TR No. TR#5 TR#6 TR#7 TR#8
THD 11.310 1.970 1.880 1.872
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<E 4> MEO0JE{0] 7|ukst =DEWEIS] XTI} SHA

TR No. THD 5355 (%)

TR#1 2.0465 30.56

TR#2 1.2131 38.25

TR#3 2.0854 22.52

TR#4 1.5925 3.15

TR#5 4.4490 23.82

TR#6 0.8011 15.60

TR#7 0.5400 15.33

TR#8 0.7355 21.93
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[1] IEEE Standard 519-1992, “IEEE Recommended Practices and
Requirements for Harmonic Control in Electrical Power Systems”

[2] Roger C. Dugan, Mark F. McGranaghan, Surya Santoso, H.
Wayne Geaty, "Electrical Power Systems Quality”
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