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Abstract

To improve the success rate of ring network switching in urban medium-voltage distribution net-
works, this paper proposes a modeling and calculation method for closed-loop current that takes
into account the load distribution and three-phase imbalance in medium-voltage feeders. Firstly,
theoretical analysis is conducted on the steady-state and impulse currents in the medium-voltage
feeders, with a formulaic analysis of the reasons for closed-loop current generation and the factors
influencing it. Secondly, combining theoretical analysis, a simulation model for closed-loop cur-
rent calculation is established using DIGSILENT, considering different load distributions and the
three-phase unbalance of loads. Finally, simulation results are compared with on-site ring switch-
ing tests for two groups, indicating lower calculation errors when considering three-phase imbal-
ance and varying load distributions. This research provides practical guidance for actual closed-loop
current operations.
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Figure 1. Partial geographic schematic of the regional power grid
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Table 1. Measured parameters of the ring network experiment
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Figure 2. Equivalent network considering load distribution
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Figure 3. Specific ring network simulation using DIGSILENT in a certain location
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Figure 4. RMS value of ring current
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Table 4. Calculated results of closed-loop current for different load distributions
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