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Abstract

Distribution network faults usually lead to large-scale and long-term power outages. In order to
shorten the power outage time and reduce the losses caused by power outages to the society, this
paper selects the network loss and voltage offset as the objective function, and establishes a dis-
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tribution network fault recovery model. Aiming at the problem that the precision of the particle
swarm algorithm is not high enough, this paper uses the quantum particle swarm algorithm, and
makes two improvements in the quantum particle swarm algorithm, namely the decimal coding
strategy and the distribution network layering strategy. Finally, the IEEE33 node system is used
for case verification, and the applicability and effectiveness of the improved quantum particle
swarm algorithm in distribution network restoration and reconstruction are verified.
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Figure 1. Distribution network topology layered diagram
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Figure 2. QPSO algorithm flow chart
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Figure 3. IEEE33 node system diagram
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Table 2. Comparison table of single power supply failures before and after recovery
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Figure 4. Topology diagram after failure recovery
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Figure 5. Comparison of node voltages before and after fault recovery in a
single power supply system
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Figure 6. IEEE33 node graph for adding distributed power
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Table 4. Comparison table of multiple power supply failures before and after recovery
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Figure 8. Comparison of node voltages before and after fault recovery in a
multi power supply system
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