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Power flow model with hybrid single and three phase and algorithm analysis
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Abstract: Aiming at the complex and time-consuming problem of the existing three-phase power flow calculation
method for distribution network, a hybrid power flow model based on n-type interfaces is proposed in this paper. In
the hybrid model, a three-phase model for three-phase asymmetrical network, and a single-phase model for three-
phase symmetrical network are considered separately. Then, the hybrid power flow model is established by connect-
ing the two parts of network through a n-type equivalent interface. In addition, the node admittance matrix, the node
power injection equation of the interface and its influence on Jacobian matrix are obtained. The correctness and superi-
ority of the proposed model is verified by comparing the calculation accuracy and speed of the proposed model and the
full three-phase power flow model under different three-phase unbalance conditions based on IEEE standard example.
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Figure 1 x-type equivalent interface
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R ik t/s IR {E Gi:fa t/s % )

4a 0.924 —5.78 0. 945 —3.91 2.35 1.87

1 4b 0.849 —120.24 0. 020 0.876 —119.08 0.013 2.16 1.16

4c 0. 887 113. 85 0. 900 114.17 1. 41 0.32
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Figure 4 Sketch map of 69-node network example
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Table 4 Comparison of full three-phase power flow algorithm and the single three-phase

hybrid algorithm in different numerical examples
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