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Abstract

The application of power routers in the energy Internet increases the diversity of power supply,
and also solves the problem of multi-directional power flow. In this paper, a small-capacity sin-
gle-phase AC and DC power router is designed according to the actual needs of home users. The AC
and DC systems are connected by bidirectional DC/AC converters to ensure reliable power supply
to the load. Since the output of distributed power is easily fluctuated by the weather, this paper pro-
poses an improved sliding average algorithm for the grid-connected control strategy of power rou-
ters, which can obtain the output command power of distributed power. By controlling the distri-
buted power output to track the command power, a smooth grid-connected power can be obtained
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and fluctuations can be reduced. Finally, the correctness of the proposed grid-connected control
method is verified by simulation.
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Figure 1. The topology diagram of the single-phase AC and DC power router proposed in this paper
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Figure 2. System power flow in grid-connected state
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Figure 3. Grid-connected power without smoothing
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Figure 4. Grid-connected power when processed by moving average algorithm
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Figure 5. Grid-connected power when processed by quadratic moving aver-
age algorithm
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Figure 6. Grid-connected power when processed by grid-connected con-
trol strategy method
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Table 1. The fluctuation of the power of the grid connection point after each algorithm processing
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Figure 7. Waveform diagram of inverter tracking grid phase
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Figure 8. Experimental waveforms for bidirectional power flow
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Figure 9. Grid-connected simulation waveform when PV works alone
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Figure 10. The maximum power and actual output power of photovoltaics obtained by si-
mulation
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Figure 11. The curve of the maximum power of photovoltaic and wind turbines and the
load power in a day
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Figure 12. Grid-connected power when wind power and photovoltaic work together
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