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Abstract

Aiming at the problem of interface data transmission delay in ideal transformer (ITM), this paper
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presents a distribution network segmentation algorithm suitable for multi-energy systems. Because
the delay of the segmentation model will cause the AC signal to shift in the time domain, and then
cause the phase change in the frequency domain, this paper designs the delay compensation of the
interface signal in the three-phase AC system based on the Fourier decomposition, and performs
Fourier decomposition on the voltage ITM interface in the serial calculation to obtain the voltage
signal of each phase. The amplitudes and phases of fundamental and main harmonics are extracted.
Then, the phase delay errors caused by interface delay are calculated for the extracted components.
After the phase error delay is obtained, the overall phase shift caused by the interface delay is ob-
tained according to the phase of the main harmonics of the voltage signal, and the voltage signal is
synthesized by using these amplitude data, phase information and system frequency. Finally, the
synthesized voltage signal is used as the input of the controlled source to compensate the interface
delay. Finally, a simulation model is built in Simulink to verify the correctness and effectiveness of
the proposed method.
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Figure 1. Direct drive wind power system
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Figure 2. Permanent magnet synchronous motor equivalent circuit
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Figure 3. Basic structure of wind power system
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Figure 4. Permanent magnet synchronous motor control system
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Figure 5. Diagram of voltage decomposition and synthesis
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Figure 7. New voltage signal synthesis diagram
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Figure 8. Fourier decomposition fundamental diagram
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Figure 9. A-phase interface voltage waveform
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Figure 10. Voltage, current and power waveform before and after 220 kV side division
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