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Abstract: In order to effectively identify the fault phase of a wind power system during the short-
circuit fault and avoid the loss caused by the applicability of traditional phase selection compo-
nents, a phase selection method suitable for the correlation between the line voltages of wind
farms was proposed in this paper. First, the topological network of the wind power system dur-
ing the failure period was analyzed, and the linear voltage expression of the wind farm after the
failure was determined by using phase-mode transformation and boundary conditions. Then,
through the analysis of the fault characteristics between the line voltages, it was found that after
a short-circuit fault occurs, the main relationship between line voltages was related to the equiva-

lent impedance of the system, and the voltage transient quantities of different short circuit faults
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have unique correlations. Subsequently, the Pearson correlation algorithm was used to determine

the corresponding phase selection criteria based on the short-circuit fault characteristics, accord-

ing to which fault phase selection can be carried out. Finally, the grid-connected model of the

doubly-fed wind farm was built through PSCAD and various fault simulations were carried out to

output fault data. MATLAB was used to process the data under different fault conditions to veri-

fy the phase selection method of the line voltage fault. The simulation results show that the pro-

posed method can effectively identify the fault phase in different fault types, and is not affected by

the fault location and the value of the transition resistance. It can effectively deal with the prob-

lems such as weak feedback, frequency offset and instability of positive and negative sequence

impedance of the wind power system.

Keywords: wind power; fault phase selection; phase-mode transformation; Pearson correlation
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fault of doubly-fed wind farm
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Table 1 Phase selection results of metal grounding fault at

50 km forward on doubly-fed wind farm side

(403 A
/Kf,! Pag.BC PB&.AC Pce.AB ‘ UU/AUI ‘ ?ﬁ%
AG —0.996 5 0.1120 —0.1952 1.394 1 AG
BG —0.3538 —0.9927 0.2384 1.418 6 BG
CG 0.0857 —0.1989 —0.9935 1.4180 CG

AB —0.9950 —0.9950 0.9800 7.9X10° AB

BC 0.9172  —0.9812 —0.9769 7.9X10° BC
AC  —0.9959 0.9834  —0.9958 8.32xX10 ° AC
ABG —0.9493 —0.9409 0.7867 0.304 6 ABG
BCG  0.5562  —0.9076 —0.8537 0.3748 BCG
ACG  —0.9244  0.6989  —0.9189  0.7504 ACG
ABC —0.5886 —0.5472 —0.3546 8X10° ABC
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Table 2 Phase selection results under different transition resistance values at 50 km forward of doubly-fed wind farm side

R:/Q e i 24 7Y Oag.ne OBe.AC Oce.An |U, /AU, | TEAH 25 R
AG —0.997 2 0.3379 —0.4077 1.3880 AG
BC 0.926 0 —0.9827 —0.9799 7.91X107° BC
10 BCG 0.5410 —0.8897 —0.8653 0.3952 BCG
ABC —0.5920 —0.554 6 —0.342 2 8.08X107° ABC
AG —0.993 2 0.422 4 —0.5253 1.326 4 AG
BC 0. 950 6 —0.9877 —0.9875 7.78X107° BC
100 BCG 0.437 6 —0.8327 —0.862 3 0.5147 BCG
ABC —0.529 3 —0.498 7 —0.4714 7.81X10°° ABC
AG —0.990 8 0.196 0 —0.3268 1.318 3 AG
BC 0.9500 —0.987 14 —0.987 4 7.88X107° BC
20 BCG 0.422 5 —0.8352 —0.8513 0.554 6 BCG
ABC —0.4835 —0.4989 —0.517 4 7.87X10° ABC
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Table 3 Phase selection results at different distances on the side of doubly fed wind farm with metal ground fault

5 /km AL i 2 AR Ong.ne OBg.AC Oce.Ap |U, /AU, | A &5 R
AG —0.998 3 —0.3375 0.2812 1.5091 AG
BC 0.9177 —0.9810 —0.977 3 7.34X10° BC
v BCG 0.478 1 —0.8856 —0.8314 0.454 8 BCG
ABC —0.594 3 —0.5375 —0.3587 9.4X10° ABC
AG —0.998 3 —0.1256 0.067 8 1.4554 AG
BC 0.917 2 —0.9810 —0.9770 9.03X107° BC
% BCG 0.523 3 —0.8987 —0.8439 0.410 4 BCG
ABC —0.5915 —0.542 3 —0.3566 8.78X107° ABC
AG —0.996 5 0.170 4 —0.2523 1.3407 AG
BC 0.9156 —0.9809 —0.976 3 9.85X107° BC
0 BCG 0.5750 —0.912 1 —0.8598 0.344 2 BCG
ABC —0.5855 —0.5520 —0.3527 1X10"* ABC
AG —0.996 3 0.142 7 —0.2275 1.179 2 AG
BC 0.9152 —0.9809 —0.976 1 9.38X107° BC
v BCG 0.557 2 —0.907 0 —0.8551 0.3099 BCG
ABC —0.582 4 —0.5561 —0.3518 9.46X10° ABC
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