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With the proposal of "carbon peaking" and "carbon neutrality", traditional power
systems are facing a trend of transformation to new power systems, which have
significant differences with traditional synchronous motor systems, such as wind power
and photovoltaic power generation. Our group studied and analyzed the impact of wind
turbine control technology on the small disturbance stability of grid-connected systems
during the SRP period. Our group members studied the relevant theories and mastered
the use of some simulation software. A single-machine-infinite synchronous generator
model and a three-machine nine-node model were established on MATLAB/Simulink,
and the model was analyzed using methods such as eigenvalue analysis. Our group also
studied the grid-tied inverter model, analyzed and modified the results of current inner
loop, voltage outer loop, and phase-locked loop. Finally, a small-scale power grid
consisting of a wind turbine, inverter, and synchronous generator was established, and
stable flow data obtained through PSCAD simulation was imported into the Simulink
model to analyze the impact of small signal interference on system stability. In addition
to the above content, the group members also completed a technical report on the
principles of new energy generation, including PMSG, DFIG, and photovoltaic power
generation systems. Some members participated in the Energy-saving and Emission
Reduction Competition and made a ship microgrid model, adding a wind-solar
complementary power generation system to the ship in accordance with the purpose of
energy-saving and emission reduction. Data query and model establishment were
completed independently by participating members.
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