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ABSTRACT: Aiming at the stator ground fault with the
highest fault probability of large units, this paper proposes an
accurate location method for stator winding ground fault of
variable speed pumped storage units based on planetary
optimization algorithm. Firstly, according to the analysis of the
fault equivalent circuit, the fault location idea based on the
intersection of phasor trajectory is proposed and the
corresponding fault location optimization model is constructed.
Furthermore, the planetary optimization algorithm is
introduced to solve the positioning model. Combined with the
distribution characteristics of winding potential, the reasons for
the phenomenon of multiple solutions of fault location results
are analyzed and summarized. By introducing the injection
information or the third harmonic voltage information as the
auxiliary information, the multi-solution screening of the
positioning is realized, and the unique solution of the
positioning is obtained. Finally, the effectiveness of the
proposed positioning method is proved by simulation and
experimental analysis.

KEY WORDS: variable speed pumped storage power unit;
stator ground fault; fault location; planetary optimization
algorithm; multiple solutions screening method
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Fig. 1 Fundamental frequency zero-sequence equivalent
circuit of stator ground fault
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Fig. 3 Potential distribution and details of stator winding
each branch of the variable speed pumped storage unit
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Fig. 9 Realization flow chart of
the location method proposed in this paper
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storage unit in simulation model
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Table 3 Fault location results of Casel~Case4

iz
- I L FTERE S W e LA R o L FPE TR R /Q
H
f1 A9 0.2056 100.7153
Casel
f, A9 0.2061 116.566 8
f1 A;-18 0.4254 155.0381
f, Ap-17 0.4043 102.7952
Case2
fa As-19 0.4471 210.5525
i As-18 0.4264 155.5315
f1 As-25 0.5843 705717
f, Ap-27 0.6207 133.7312
Case3
f3 As-26 0.6013 100.6475
in Ay-27 0.6242 146.1774
f1 A;-36 0.8377 152.7757
f, Ar-35 0.8248 135.2963
Cased
fs As-34 0.8025 107.9314
s As-34 0.8015 101.1178

% 4 Casel~Case4 FUlERIEIFITELER

Table 4 Probability index calculation results of
Casel~Case4
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Table 5 Fault location results considering the error of
external equivalent ground capacitance parameters
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Table 6 Special fault cases with multiple candidate fault
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Fig. 17 Solution results of Case5 under fault condition
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Fig. 19 Probability index of candidate fault point under different transition resistance measurement errors
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Table 8 Compares the location performance with
existing methods
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Table 9 Experimentally verified location results
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