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Abstract: To address the challenges of traditional fault location methods in complex fault scenarios, such as poor
fault tolerance, weak adaptability, and efficiency bottlenecks, this paper proposed an improved differentiated crea-
tive search fault section location method for active distribution networks considering varying numbers of distributed
generations (DGs) . First, the approach adapted to bidirectional fault current flow characteristics in active distribution
networks by modifying the fault current encoding method. Second, the switch function construction method was op-
timized to resolve incorrect status reflection at switching nodes during double faults, achieving more accurate state
representation. Third, minimum set theory and approximation concepts were introduced to develop an enhanced fit-
ness function, improving fault location precision. Finally, simulation experiments using the IEEE 33-node model
demonstrate that the proposed method achieves accuracy rates of 98.7%, 97.8%, and 96.5% for single-point faults,

multi-point faults, and data distortion scenarios respectively, with an average convergence of 7 iterations and aver-
age iteration time of 1.521 s. Compared to traditional methods like genetic algorithm (GA) and particle swarm optimi-
zation (PSO) algorithm, this approach reduces average iteration time by over 30% while exhibiting superior position-

ing accuracy and computational efficiency. The method significantly enhances the reliability and robustness of active
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distribution network fault location, providing technical support for intelligent distribution network operation and

maintenance.

Keywords: active distribution network; fault location; differentiated creative search algorithm; distributed genera-

tion; fault segment location
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Fig.1 Schematic of traditional distribution network faults
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Fig.2 Schematic of DG distribution network faults
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Tab.1 Simulation results of single-point fault
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Fig.6 Iterative curves of different algorithms for single-point fault
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Tab.2 Comparison of multiple algorithms for single-point
fault location

MG | PN | YRR/ % | FRIEARR TS
IDCS 7 98.7 1.521
GA 20 56.8 2.456
IMVO 11 95.6 1.732
PSO 22 85.0 3.705
BPSO 15 87.5 2.493
WOA 21 90.2 3.012
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Tab.3 Simulation results of multi-point fault location
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Fig.7 Iterative curves of different algorithms for multi-point fault
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Tab.4 Comparison of multiple algorithms for multi-point
fault location

LK R R oLV e eve s i bl 2 e T o P S MV I LTI
IDCS 12 97.8 1.895
GA 17 72.5 3.156
IMVO 15 80.3 2432
PSO 20 60.7 3.654
BPSO 22 83.5 2.554
WOA 25 85.5 3.252
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Tab.5 Simulation results under data distortion
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Fig.8 Iterative curves of different algorithms under data distortion
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Tab.6 Comparison of multiple algorithms under data

distortion
ERISE | PIIRSORE | PR | IR/
IDCS 9 96.5 1.312
GA 15 60.5 2.556
IMVO 13 83.6 1.665
PSO 11 76.7 3.658
BPSO 21 81.4 5.621
WOA 17 82.2 3.335
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