7 b o
H62%  H8i:0153-0162 %%Qg Vol.62,No.8:0153-0162
20264E8 H 16 H High Voltage Apparatus Aug. 16, 2026

DOI:10.13296/j.1001-1609.hva.2026.08.019

ETFVSGHHMNTRFRERELES BIENIEHF

R BE MreAR, A TRAR
(1. PH2e PP N T e 5 KBRS, P92e 710065; 2. THLe 0 THHFEpe A FRA R, Pi4e 710054
3. PULHR L R F B ik 2= e, Pi4E 710121)

WE . EWE F &L &AL (virtual synchronous generator, VSG) # A 7T VAR B R 37 &\ pLed 454, B4 15 H | FL
Jo VRASRESAE BRI R GRS T, B IR R B Ik S e, R Rl I W 1E K 2R g 42 k) 5]
AVSCIHEFFEATA T XHEERAE, & TEHLWZIRN VSCis4 4 S RE K, R FE HA2 B AE LS
BUE ., ATt e 4, i@ 2 55 VSG g/ ME 5B A, 547 T #3012 AR A BT R A0y #vh , SHIR
T—HF RGN TR S AE LI TR, ECRRERIELT ,RET 24095 Sk
Ut — TR T RE BT, AT ﬁ“i%&ﬂ P 3 4 ) vk 55 4% 4 B 1R 2 LR 69 VSG 32 H) B A3 1R
B LR A B 18 R VSG 42 4 A8 Yo LA AR AR

KR : VSCI=HIH AR SAF K3 ; %%’J'fﬁﬁ%; P ; B & 5 4% 4

Integrated Adaptive Control of Inertia Damping for Grid Connected Converter
Based on VSG

ZHAO Chencong', XIE Zhouhua®’, ZHOU Feihang’
(1. School of Artificial Intelligence and Big Data, Xi’an University, Xi’an 710065, China; 2. Xi’an Thermal Power Research
Institute Co., Ltd., Xi’an 710054, China; 3. School of Automation, Xi’an University of Posts and Telecommunications,
Xi’an 710121, China)

Abstract: Virtual Synchronous Generator (VSG) technology can simulate the characteristics of synchronous genera-
tor, offering such advantages as inertia, damping, frequency and voltage regulation, thereby improving the stability of
the system frequency. In case of grid frequency fluctuation, the introduction of VSG control technology into the con-
trol of wind power grid connected inverter can support the grid frequency. Due to the large transient overshoot associ-
ated with VSG control under fixed inertia damping, the frequency is prone to exceeding the frequency fluctuation
threshold. To address this issue,a small signal model of VSG is established to analyze the influence of moment of iner-
tia and damping coefficient on frequency stability.Furthermore. , an integrated adaptive control scheme for inertia and
damping that accounts for the damping ratio is proposed, which improves the transient performance of the system and
further enhances frequency stability under grid frequency fluctuations. The comparative simulation results show that
the proposed control strategy exhibits advantages over both conventional VSG control with fixed inertia damping and
the VSG control with stagged adaptive inertia and damping.
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