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Fig.1 Harmonic interaction analysis model of
two-infeed HVDC system
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Fig.2 Schematic diagram of harmonic absorption
and amplification occurrence
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Fig.3 Necessary conditions of harmonic absorption
and amplification occurrence
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Fig.5 Harmonic self-impendence curve and phase
curve at AC side of Zhengping Station
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Fig.6 Harmonic self-impendence curve and phase
curve at AC side of Huaxin Station
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Fig.7 Harmonic self-impendence curve and phase
curve at AC side of Nangiao Station
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Fig.4 EMTDC simulation model of multi-infeed HVDC system
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Fig.8 Waveform of phase-A 13th current harmonic
at AC side of Huaxin Station
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Fig.9 Waveform of phase-A 23rd voltage harmonic
at AC side of Huaxin Station
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Fig.10 Waveform of phase-A 23rd voltage harmonic
at AC side of Nanqiao Station
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Fig.11 Waveform of phase-A 23rd current harmonic
at AC side of Nangiao Station
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at AC side of Huaxin Station
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Harmonic interaction analysis for multi-infeed HVDC system
YANG Guangliang'?, TAI Nengling'?,ZHENG Xiaodong', YU Zhongan’
(1. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University,
Shanghai 200240, China;2. State Grid Henan Electric Power Corporation,Zhengzhou 450002, China;

3. School of Electrical Engineering and Automation,Jiangxi University of Science and Technology,

Ganzhou 341000, China)

Abstract: Harmonic interaction phenomenon exists at the AC side of every converter station in multi-infeed
HVDC system. The definitions of harmonic absorption and amplification at the AC side of multi-infeed
HVDC system are presented and their phenomena described. A harmonic interaction analysis model of two-
infeed HVDC system is put forward based on the harmonic impedance analysis for revealing the mechanism
of harmonic interaction. As an example,an EMTDC simulation model of multi-infeed HVDC system is
established for the East China Power Grid. The phenomena of harmonic interaction and its mechanism are
verified by the simulation of AC-filter on-off switching and AC-side faults and by the analysis of recorded
data. The difference of magnification between non-characteristic harmonic and characteristic harmonic is
analytically compared. The scanning analysis of harmonic self-impedance at the AC side of every converter
station shows that,greater difference of equivalent AC-side harmonic self-impedance amplitude or phase
between two converter stations is the necessary condition of evident harmonic absorption and amplification.

Key words: multi-infeed HVDC; HVDC power transmission; harmonic analysis; harmonic impedance; har-

monic transfer; harmonic absorption; harmonic amplification; harmonic interaction
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