ELECTRIC DRIVE

2025 Vol.55 No.6 W A4S 2025 F

#5545 %

64

\4

553 4% VSC 1 PLL [F] 20 2 205 M 40 B M
M ) TR B

G, AR, BAEE, TR, BATE
(B R & AN B R &SRS TS, Ff% BT 810001)

=y
%EEE,

O A LB BRI T M K T R BT RE VR (i a A K I A Ak M R ALk . 59
WIFRSE T, 3% T 80H B8 (PLL) ] 25 1% 4 2 o 80 o FE R i 7% (VSC) By & B PLL [l 20 e B . AR T 55 34 432
VSC Y PLL R RS e 1 s, 7 1 FH B /R 5932 42 VSC Y PLL [F) 25 R R WLER A9 A0 A A8 38 o 98 40
Mr 7 T PLL 5 A [ s [) )RR 42361 835 S AS R & 4P Xt PLL R A BB ALER A5 . 3L T BHE - Hr 4l it
T —Fhid T 2 A )RS () PLL Sh A #ME i SR, S5 3% 4 VSC Y PLL RIERE PR T, T Mat-
lab/Simulink P05 FL25 596G UE T B0 40T ) LE B 1 R R4 ) SR s 1 e

SRR LR IR 4 s PLL R 2P R M 5 HLBHR AT BT AR 5 2838 1 M Tl S gk

FESES:TM28 XEAARIRES:A  DOI:10.19457/.1001-2095.dqed25495

Analysis of PLL Synchronous Instability Characteristics and Compensation Control Strategy for
Weak Gird Connected VSC
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Abstract: In the background of a high proportion of new energy source connected to grid, the phenomenon of
new energy interface inverters being connected to the grid through long-distance AC lines is becoming increasingly
significant. The traditional vector controlled weak grid connected voltage source converter (VSC) based on phase
locked loop (PLL) synchronization is prone to PLL synchronization instability. To improve the PLL synchronization
stability of weakly connected VSC, an analytical model to reveal the PLL synchronization instability mechanism of
weakly connected VSC was established. Through theoretical analysis, the influence of the dynamic coupling
characteristics of PLL and different time scale control links on the PLL synchronization instability mechanism was
revealed. Based on the theoretical analysis results, a PLL dynamic compensation control strategy suitable for
multiple time scales was designed to improve the PLL synchronization stability of weakly connected VSC. The
simulation results based on Matlab/Simulink verify the correctness of the theoretical analysis and the effectiveness
of the compensation control strategy.
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