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Calculation and application of distribution network closing loop operation in different
situation of measurement data

MIAO Peiqing', YU Gengxi’, JI Shuangquan®, LI Yue', HUANG Wei’, WANG Yu®
(1. Shandong Electric Power Company Economic Research Institute of the State Grid, Jinan 250000, China;
2. School of Electronic and Electrical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: In order to avoid generating large loop current and impact current which would make circuit overload, closing loop
operation must execute under the guide of analysis and calculation. Closing loop operation in distribution network involves
transmission network, whose measurement data may be incomplete when they are obtained by the distribution network. Based on
whether the closing loop involves transmission network, the paper classifies the loop into two kinds. When dealing with the
calculation of closing loop involving transmission network, the paper classifies the combination of measurement data of the
transmission network into three different situations, and then provides specific model and analysis for each situation. The paper
comes up with the equivalent network to simplify the looped network, introduces the method for calculating the loop closing
steady-state current and impulse current, and brings up the thought and process for the analysis and calculation of closing loop
operation, which provide the theoretical support for the closed loop operation software.
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Fig. 1 Schematic diagram of closing loop operation in
distribution network
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Fig. 2 Simplified diagrams for closing loop operation
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Fig. 3 Flow chart of load flow calculation before
closing loop operation
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Fig. 4 Equivalent circuit diagram of closed loop seady-state
current calculation
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Fig. 5 Flow chart for solving the equivalent resistance
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Fig. 6 Superposition calculation of closed loop
steady-state current
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Fig. 8 Simulation waveform of closed loop impulse current
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Fig. 9 Flow chart of closed loop current calculation
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Table 1 Impedance data of Dasu substation closing
loop operation
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System K8 1105 = 0 1.6143
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Table 2 Bus data of Dasu substation closing loop operation
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Table 3 Load data of substation closing loop operation
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Table 4 Calculation results of Dasu substation closing

loop operation
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Table 5 Data of Dasu substation closing loop operation
without transmission network’s telemetry information
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Table 6 Calculation results of Dasu substation closing loop operation

without transmission network’s telemetry information
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Table 7 Data of Dasu substation closing loop operation ithout
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