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Decentralized Coordinated Suppression Strategy for
Low-frequency Power Oscillation in VSG Parallel Systems
Based on Transient Damping Enhancement
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Abstract: The virtual synchronous generator (VSG) simulates the characteristics of synchronous generators
to provide inertia and damping, but inevitably introduces the rotor oscillation characteristics of synchronous
generator. Especially in VSG parallel operation systems, when the system is disturbed, it is prone to cause power
oscillation problems, which may even damage power electronic equipment. To address this issue, based on state
feedback and pole-placement theory, a power oscillation decentralized coordinated suppression strategy for VSG
parallel systems based on transient damping enhancement is proposed. By constructing a combination of angular
frequency high-frequency component compensation and electromagnetic power high-frequency component
compensation, the transient damping of the system is improved, and power oscillation is suppressed without
affecting the system steady-state characteristics. Then, the stability of the proposed control strategy is
demonstrated by constructing a Lyapunov function. Finally, the effectiveness of the proposed method is verified
through simulation.
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Fig. 1 VSG control schematic
ARTCH SMTFE VSG IR RGBT T34k
DI, ARYEE 1 alg, VSG A DRI %L

dw
Pm—E—Dpr(a)—a)o)sza)og (1)

1.2 VSG HEBt R G RIEMRIAT R IR FHIE S 47
K 2 R n & VSG B fRIfLZs . B X,
J VSGi ik B G=1, 2, ---, n); X, I VSGi i%
3] PCC JZMMZIEHT; E S H VSGi 1Y
F R IR s U, AR o Flo,
i VSGi Fi th AR AR AR PN
VSGi kAT, LR
EU6

ti

W -,

: )
s

A X, A AR VSGI g BTN R
PREEHBGTZ RN, B X, = X, + X, 5 K, MEHEEREL

P, =3 =Ki5i=Ki

E /8, PCC
() Xa Xy U, 20
= > Bt
D) —> P ,
vsal (&N el (0N
E, /&
e Xo X
2 P =
N , —> P, i
VSG2 .
E” 4 5 n ) )
X, sn X In
@ Y'Y Y Y'Y Y\
vsan o T Pa

B2 VSG #HERSGEUAINEN
Fig. 2 Simplified topology of VSG parallel system
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