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Adaptive Virtual Impedance-based Wideband Oscillation Suppression for MMC-HVDC
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Abstract: To address the challenges posed by the complex and variable operation conditions, as well as the coexistence of
multi-mode oscillation in offshore wind farms connected with modular multilevel converter based high-voltage DC
(MMC-HVDC) transmission systems, the mechanism and the key influencing factors of the wideband oscillations of the
permanent magnet synchronous generator (PMSG)-based wind farm connected with MMC-HVDC were first revealed
using the impedance analysis method. On this basis, an artificial intelligence-based adaptive method for suppressing
wideband oscillations was then proposed, which integrates a virtual impedance loop into the basic controller of the send-
ing-end MMC. By offline training a neural network that takes the damping coefticient of virtual impedance and system
operating conditions as inputs and outputs the system’s phase margin, this network is then applied for online adjustment
of damping coefficients. Combined with rapid detection of wideband oscillations, adaptive suppression of wideband os-
cillations is achieved. Furthermore, the method is extended to mitigate multi-mode oscillation by utilizing a neural
network trained with multi-channel damping parameters, allowing for the online adjustment of multi-channel damping
coefficients. Finally, the effectiveness of the proposed adaptive wideband oscillation suppression method is verified by
simulations.

Key words: offshore wind power; flexible DC transmission; wideband oscillation; multi-mode oscillation; artificial in-

telligence; adaptive suppression
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Fig.A7 Effect verification of adaptive mitigation under dif-

ferent transmission line length of wind farm
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Table Bl Parameters of the PMSG-based wind farm
ZH Kl
EEV G 200
H5E T2 (Spmsa)/ MW 4
7 HL B (Rm)/mQ 46.1
FLIKR HAL [&)25 L3 (Lm)/mH 172
BT (np) 32
BT 7E E (om)/(rad-s™) 2
T () Wh 8.4
B L3 (Kpims Kiim) 0.148 5, 64.1
HUMAZ 7 35 B (K, Kio) 0.000 130 2, 0.163 6
FEHIZE I (Tam)/pis 110
B HEUk)V 1120
HE AE WL (Us)/ V. 690
JEI A R (Le)/uH 30
B A H2(C)/mF 6.3
B 25 (Cac)/mF 32.64
. . 0.08, 1.2(SSO)
X AU 25 37 1E R B A (Kopip, Kiip) 0226, 1. 2(M/HFO, MMO)
Bt 5 BT (Kpin, Kiin) 0.226,1.2
BIAH IR (Kppit, Kipit) 50, 264
B HE (Kpde, Kide) 2.8,20.7
IR (Ko, KiQ) 0.000 062, 0.005
FEHIZE I (Tam)/pis 110
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