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Abstract

To enhance the resilience of distribution networks against extreme disasters such as typhoons, this
paper proposes a grid planning model based on line reinforcement. Two indices are first constructed:
the economic index of line reinforcement and the power accessibility index, which respectively quantify
the cost-effectiveness of reinforcement and the power supply accessibility for critical loads under dis-
asters. The entropy weight method is then adopted to determine the weights of these two indices, yield-
ing the reinforcement importance of each line for selecting key lines to be strengthened. The model
also incorporates operational constraints including power source output, line transmission capacity,
and frequency deviation. A coastal city distribution network is taken as a case study, and the linear
decreasing inertia weight particle swarm optimization algorithm is employed for solution. Results
show that compared with the traditional scheme, the proposed scheme reduces damaged line length
by 78.81% and broken pole count by 82.35%, shortens load recovery time from 15 hours to 7 hours,
and improves power accessibility from 56.77% to 92.64%, demonstrating the model’s effectiveness in
enhancing disaster resistance and restoration capability.
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Figure 1. The topological structure diagram of the distribution network
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Table 1. Nodal load levels
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Figure 2. Importance of line reinforcement
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Table 2. Priority ranking results of line reinforcement
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3 2 0.913 0.884 0.937
4 22 0.897 0.866 0.923
5 23 0.882 0.850 0.909
6 25 0.868 0.835 0.896
7 17 0.854 0.820 0.883
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Figure 3. Damage of lines and poles
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Figure 4. Load recovery results at all levels
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Table 3. Comparison of recovery time and power availability
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