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Fig.1 Equivalent control strategy of flexible

DC transmission system
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Fig.2 Equivalent circuit of flexible DC transmission
system connected to AC grid
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Identification of high-frequency resonance risk operation mode for

flexible DC transmission system connected to AC grid
LI Qing',MENG Xiaoxiao’, WANG Qianggang’, LI Zhangyun',ZHANG Liansheng’,LUO Yongjie’
(1. Maintenance & Test Center, KHV Power Transmission Company of China Southern Power Grid Co.,Ltd.,
Guangzhou 510663, China;2. Anhui Province Key Laboratory of Renewable Energy Utilization and Energy Saving,
Hefei University of Technology,Hefei 230009, China;3. State Key Laboratory of Power Transmission Equipment &
System Security and New Technology,Chongqing University, Chongqing 400044 ,China)

Abstract: There is a high-frequency resonance risk after the flexible DC transmission system connected to
the AC grid. Research shows that the change of AC grid operation mode is inherently related to the occur-
rence of high-frequency resonance. Aiming at the problem of high-frequency resonance in AC / DC system,
the equivalent impedance model of the DC side and AC side with series compensation station in the flexi-
ble DC transmission system is constructed firstly. The high-frequency resonance mechanism of flexible DC
transmission system connected to the AC grid is analyzed, and the variation law of equivalent impedance
under the change of AC side operation mode of flexible DC transmission system (especially the lines hap-
pen N-1 and N-2 fault),is theoretically analyzed and summarized. In addition,an identification method of
high-frequency resonance risk operation mode for flexible DC transmission system connected to AC grid is
proposed,and the actual data of partial AC / DC system of in a certain power grid is taken as an example
to simulation,which verifies the effectiveness of the proposed identification method.

Key words:flexible DC transmission system;harmonic resonance;impedance modeling;risk identification
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SVG voltage feedforward impedance reconstruction method for suppressing

sub- / super-synchronous oscillation in D-PMSGs based wind farm
YANG Fei,CHEN Yandong,FU Youze, WU Wenhua,XU Yuancan
(National Electric Power Conversion and Control Engineering Technology Research Center,
Hunan University , Changsha 410082, China)

Abstract: The D-PMSGs(Direct-drive Permanent Magnetic Synchronous Generators) based wind farm exhibits
negative resistance and capacitive out-of-impedance characteristics in the middle and low frequency bands.
When connected to the inductive weak grid, they are coupled with each other and causing sub- / super-
synchronous oscillation, which is not conducive to the stable consumption of new energy and the safe opera-
tion of power grid. In order to suppress the sub-/ super-synchronous oscillation of wind farm,an impedance
reconfiguration control method for SVG (Static Var Generator) in D-PMSGs based wind farm is proposed.
The voltage feedforward control of band-pass filter is added to SVG control system in wind farm to recon-
struct the impedance,which can improve the grid-connected stability of wind farm. Using the harmonic linea-
rization method, the sequence-impedance model of D-PMSGs based wind farm with SVG adopting the pro-
posed impedance reconstruction control is established. Based on the established impedance model and the
proposed impedance stability criterion, the stability of D-PMSGs based wind farm without SVG impedance
reconstruction control and with the proposed control method is compared and analyzed. The results show
that when adopting the proposed control method, the wind farm presents positive resistance characteristics
in the frequency band of 40~100 Hz,so that reducing the capacitive characteristics of system,and suppres-
sing the sub-/ super-synchronous oscillation of wind farm, meanwhile it can improve the oscillation problem
caused by the increasing number of grid-connected wind turbines. Finally,the effectiveness and correctness
of the proposed method for suppressing the sub-/ super-synchronous oscillation of wind farms are verified
by simulation.

Key words: D-PMSGs based wind farm; SVG;impedance reconstruction;sequence-impedance modeling; small-

signal stability analysis;weak grid
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impedance based on detailed model
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Table D1  Table of phase margin for first layer lines on AC
side in N-1 operation mode

IEH T 12.44 7.46;30 Hz)
Ao-Aq B A N-1 15.97 8.85(743 Hz)
Ao-A, 2R KA N-1 b 16.00 5.90(790 Hz)

Ao-As K N-1 16.04 4.27(701 Hz)
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