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Analysis of the Harmonic Resonance during Restoration of Primary Restorative
Transmission System

FRE - =W
(Heung-Jae Lee *+ Kyeong-Seob Lee)

Abstract - Power system restoration folliowing a wide area or complete blackout starts with energizing primary
restorative transmission systems. During this primary restoration process, unexpected over-voltage may happen due to
nonlinear interaction between the unloaded transformer and the transmission system. This is known as the harmonic
resonance phenomenon that may cause burning out of transformer or other devices. Since the harmonic resonance
originates from the nonlinear characteristics, it is very difficult to predict the occurrence of this phenomenon. This paper
reports the analyses of the harmonic resonance occurred in domestic power system. Various analyses and results of the
harmonic over-voltage is presented based on the PSCAD/EMTDC simulations.
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1. Voltage of Deokso S/S(without load)
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Table 2. Simulation scenario
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Fig. 2. Voltage of Deokso S/S(with 0.5[MVA] load)
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Fig. 3. Voltage of Deokso S/S(with 1.0[MVA] load)

LY R

KV
52’;]:555
L f

53

1]
3§:]§:i LR EER:

7 1

" e sa
33 4. g2 HAQROMVA] 5351 Q1TLA|)
Fig. 4. Voltage of Deokso S/S(with 2.0[MVA] load)
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Fig. 5. Voltage of Deokso S/S(with 3.0[MVA] load)
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Table 2. Occurrence of harmonic resonance for line length
variation
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Fig. 7. Voltage of Deokso S/S(with ideal source)
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Fig. 8. Voltage of Deokso S/S (without transformer
saturation)
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