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A fault location algorithm for the single-pole-to-ground fault of DC distribution network
based on power flow calculation

XU Mingming', WANG Peng', GAO Mingchun®
(1. State Grid Henan Electric Power Research Institute, Zhengzhou 450052, China;
2. Jiangsu Daqo Changjiang Electric Co., Ltd, Zhenjiang 212211, China)

Abstract: This paper presents an algorithm of locating single-pole-to-ground faults in DC distribution network based on
power flow calculation. The fault current feature flowing through fault point is analyzed, implying the pole-to-ground
voltage at the fault point of fault pole is almost zero when the transient process ends. Given this precondition, the
distribution of residual voltage of each measuring point in fault pole can be calculated with the load current, which is
obtained by power flow calculation. By comparing the similarity between the distribution and the measured residual
voltage distribution in real fault, the node which makes the maximum similarity is identified to be closest to the real fault
point. An impedance-based method is applied further to calculate the accurate location of fault point. Simulation model is
established based on Matlab/Simulink, and the test results demonstrate the validity of proposed algorithm.

Key words: DC distribution network; fault location; power flow calculation; single-pole-to-ground fault; residual voltage
distribution
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Fig. 1 Grounding through the middle point of clamp resistance
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Fig. 2 Voltage fluctuation of the positive and negative poles

in the case of positive-pole-to-ground fault
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Fig. 3 Equivalent model of the fault pole in fault transient
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Fig. 4 Current flowing through one node in the case of
single-pole-to-ground fault (including load current

and transient capacitance current)
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Fig. 5 Current flowing through fault point in the case of

single-pole-to-ground fault
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Fig. 6 Load current in the fault pole in the case of

single-pole-to-ground fault
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Fig. 7 Load current in the fault pole in the case of

single-pole-to-ground fault
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Fig. 8 Diagram of fake fault point
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Fig. 10 Realization flow chart of fault location algorithm
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Table 1 Result of fault location when fault resistance is zero

[ty VAL S
LA A R
X (7 X (i
@) B g @) B g
(1,5) 707 (1,5) 709 0.28%
(1,7) 137.5 1,7) 139.1 1.16%
2,4) 117.8 (2.4) 118.7 0.76%
(2,6) 157.1 (2,6) 150.1 4.4%
(3,8) 785.5 (3.8) 785.01 0.001%
(3,5 176.7 (3,5) 174.6 1.18%
(4,9) 157.1 4,9) 161.8 2.99%
(8,9) 1080.1 (8,9) 1052 2.6%
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Table 2 Result of fault location when fault resistance is 5

o S
Y IS 7Y B

.
(1,5) 707 (L,5) 701 0.85%
(1,7 137.5 (1,7) 139.6 1.5%
(2,4) 117.8 (2,4) 118.8 0.84%
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