5548 % 452 W) ‘f’ A Vol. 48 No.2
2025 4 6 H NAVIGATION OF CHINA Jun. 2025

XEHS 1000 —4653(2025)02 -0110 - 08

ETREME T ZEIEAAEE B FH M B EMES

e, REE, & R
(1. BT i S REIR 8 ) AR =B, WL 2CIL 430063 ;
2. BT RS A 1 TAREOARSSEAT L B R S0 %, #99dE 50 430063 )

B E R ARG R IR A A ML AR R L AR SR ARG 1, 5 IR FRELIE 1 3 7 A2 e B 2 1 S e
e i AU AP R L A D B3R IME SR A SR A BELE X AR AR A2 0, SR 5 AR A D S SR A AR
PSR, B2 I R GEAR RS A B BT e B JE iR, DL BE T — R A5 d 0 B2 B B f 48022tk B
7 R P o T 3, DT A 23 o 2 AR R 2l o (15 L6 R I < S A6 T L o R (L 1) 1% 8 R UL IR 2 K i ML A
IR LE , REAUATR] 25 A RUAIL 19 368 L X 2 PR A4 P 380 4 26 L/ s 8T ST 6 9804 [ 0 S8 Py 0 R 12, i
ARG R GUR TR 5 HL AT USR5 DR R 1 A AL e RS A5 D) 2RI i R

SRR MR PR R 5 B IS AU IR A A AL 5 BT A RELE 5 I R 9l

hE S ZES U665 XHEFRERS A DOI:10.3969/j. issn. 1000 —4653.2025.02. 014

Adaptive control research for the grid connection of ship
shore power based on VSG
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Abstract: In order to improve the frequency stability of the ship shore power system, an improved Virtual Synchronous
Generator (VSG) control strategy is proposed. Firstly, the effects of inertia and damping on frequency are analyzed through
the small-signal model of the active power of VSG. Then, based on the transient processes of active power and angular
frequency, the requirements for inertia and damping in different stages of the system’s non-steady state are enumerated.
This analysis is used to design a control method that enables inertia and damping to be adjusted adaptively with load
changes, thereby effectively suppressing the fluctuation of shore power frequency. Simulation experiments show that,
compared with the traditional VSG control with constant inertia and damping, the adaptive VSG control exhibits smaller
overshoot, shorter adjustment time, and better adjustment accuracy for shore power frequency regulation. This approach
effectively improves the system’s frequency modulation (FM) characteristics and enhances the smoothness of active power
transfer from shore power to ship power.
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Fig.1  Grid-connected structure of shore power

based on VSG control and diesel generator unit
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