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Decision-making method of power supply path for

critical loads based on decision tree

GUO Ting', YANG Yuerong”, XU Liangde', CHEN Zhonghao', DONG Hong',
YANG Ziqing®, LIN Shunjiang®, .IU Mingbo”
(1.Guangzhou Power Supply Company, Guangdong Power Grid Co.,Ltd., Guangzhou 510600, China; 2. School of Electric Power Engineering,
South China University of Technology, Guangzhou 510640, China)

Abstract: The power grid of megacities like Guangzhou mainly adopts a 3T wiring configuration for its 110 kV
network, and its operation modes are highly variable, significantly impacting power grid planning and operation.
Given the presence of numerous critical users in the megacity power grid, their power supply reliability is a crucial
factor in determining the operational approach. If the arranged operation mode concentrates the power supply paths of
certain essential users on the same component, it can drastically reduce the reliability of power supply for these users.
An optimized decision model for power supply paths of critical users in megacity power grids is hence established. The
objective is to minimize the average load factor of 220 kV lines in the grid, with the requirement that each essential
user must have multiple power supply paths originating from at least two different 220 kV substations. To solve this
mixed-integer nonlinear programming model quickly, a multivariate decision tree to transform the model into an
integer nonlinear programming problem is introduced; subsequently, it is converted into an integer linear
programming problem through variable substitution, enabling fast and accurate solutions. Finally, the feasibility and

effectiveness of the proposed optimized decision model and solution method are validated using actual data from the
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Guangzhou power grid.
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Figure 1 Typical structure of 3T wiring
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Figure 2 Two power supply paths convergence
the same 220 kV substation
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Table 1 Classification results of critical loads in

Guangzhou power grid
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Figure 7 Partial grid frame of Guangzhou power grid before

and after optimization decision-making
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Table 2 Power sources of T-connection lines in partial

grid frame of Guangzhou power grid
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Table 3 Convergence results of power supply paths for

critical loads in partial grid frame of Guangzhou power grid
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Table 5 Comparison of 220 kV line load rate
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