H53% 15 1) wARERY HER Vol.53 No.15
20258 H 1 H Power System Protection and Control Aug. 1,2025

DOI: 10.19783/j.cnki.pspc.241445

TRIER B FE PR E A S B M Y F B

e, TP, EARC, RAUES, RS, BRT

(1.mE T KFEE TR25 gz, T8 350 341000; 2. HE L XFE AZE, 4 7 510000

HEE : B0 R HYRC i ) e AN ER AR SRIBURE I, DA I DI A vk ufe AEE 2 1) A A ol v J 8 5 B A 77 5 55 1)
2 — o PRI e H PP e ) PR i R e B C R FH B0 o 1%, 24T Tarjan S0V 50 B i e S B0 08 (X3,
AR fe /N A 5 I [ 100 SR R AR MR 7 e K XNGZE 38 ) 1 B R 5 B AR S 38 2% (breadith first search, BFS)$R 35 /N
. Bk, ULs/NMEAEY, EXTIRM BRI AN rTAT IR A S R AT RS Ak . SRS, 4G iR S i) R
FIHHFE . BREAIZE X5 SO AR BRI 3 AR R R AT ook . B/, FE T ESEY 751 7 KRBT
WA, FRFF 5B M. SEOGEE AR, AR T A IRAUR /NIRRT MU A J7 i1 3.45%, 3+ HAE 5's AERL
FR R B A SR, AE IR, TSGR O vl Bl 22 77 THI A T A SR

XHEIR): FCH, PUZEEA; WBE; Tarjan 5iE; BN

Coding improvement and application algorithm for rapid distribution network fault reconfiguration
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Abstract: To address the challenges of time-consuming minimum cycle basis acquisition in large-scale distribution
networks and the inability of existing optimization algorithms to generate high-quality fault reconfiguration solutions
within a short timeframe, a coding improvement and application algorithm for rapid distribution network fault
reconfiguration method is proposed. First, the Tarjan algorithm is employed to detect and eliminate islanded regions
caused by faults. Based on the correlation between minimum cycles and back edges, the minimum cycle basis on the
maximum biconnected component subgraph is identified via breadth first search (BFS). Then, an encoding based on the
identified minimum cycles is established, and encoding optimization is performed to eliminate the causes of infeasible
solutions during the cycle elimination process. Subsequently, for the fault reconfiguration problem, three key search
processes of the Hippopotamus optimization algorithm are enhanced using sampling, graph theory, and crossover methods.
Finally, simulation analysis is conducted on a real-world large-scale distribution network with 751 buses. Experimental
results demonstrate that the proposed method requires only 3.45% of the time compared to existing methods for acquiring
the minimum cycle basis. Moreover, the fault reconfiguration strategy generated within 5 seconds outperforms other
algorithms in terms of network loss, number of switching operations, and voltage deviation.
This work is supported by the National Natural Science Foundation of China (No. 52207105).
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Fig. 1 Framework for coding improvement and application algorithm for rapid distribution network fault reconfiguration
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