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[ Abstract |

based on VSG ( virtual synchronous generator) control, an improved fuzzy adaptive control strategy for VSG was proposed. First, a

Aiming at the problems of poor disturbance immunity and long dynamic response time of the grid-connected inverter

small-signal model of VSG was established to analyze the effects of virtual inertia and damping coefficient on the dynamic response of
the system. Determine the value range of the two parameters and use the sparrow search algorithm to optimize the initial values of
inertia and damping in the adaptive strategy. Next, the angular frequency change curve of the system after perturbation was analyzed to
refine the design fuzzy rules. Finally, a stand-alone VSG model was built in MATLAB/Simulink to compare the different control
strategies. The results show that the fuzzy adaptive strategy proposed in this paper not only improves the response speed of the system,
but also has a strong anti-disturbance ability when the command power and load power change suddenly. The effectiveness of this
paper’s strategy is proved.
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Fig. 2 Active and reactive power control schematic for VSG
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I (2) 260 0. 146 0.36
0. 45 s [fit3

s HHE FE(3) 120 0.138 0. 24
Jr(4) 40 0.134 0.26
Jra(1) 426 0. 081 0.32
Jr(2) 327 0.075 0.30

1.25 s fhiiE
s AL Jr(3) 91 0.072 0.22
H(4) 42 0.070 0.23
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Fig. 12 Comparison of output curves of different controls for

command power change
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Fig. 13 Comparison of variation curves of J and D
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Table 8 Comparison of output curves of different controls

during sudden change of load power

A ] B Ry AP, /W Af,,/Hz Ly/s
(1) 622 0.110 0.30

) 204 0.098 0.28

0.65 s ML 7 (3) 176 0. 094 0.23
J(4) 52 0.091 0.25

(1) 542 0.092 0.30

() 190 0. 083 0.27

125 ML s 184 0. 080 0.22
Jist(4) 76 0.078 0.24
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during sudden change of load power
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