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Fault-sequence element of voltage phase selection applied to DFIG-based wind farm

ZHANG Junfeng, GAO Liang, SHEN Yifei, TIAN Xin
(School of Electric Power Engineering, Shanghai University of Electric Power, Shanghai 200082, China)

Abstract: For the question that it contains speed frequency component in Doubly-Fed Induction Generator (DFIG) based
wind farm weak-infeed and transient characteristic, this paper analyzes the differences between positive and negative
sequence impedance of dorsal DFIG-based wind farm and the influence on distribution of fault voltage sequence component,
and then puts forward a phase selection method based on fault voltage sequence component. Thinking about the effect of
Crowbar protection on phase of fault voltage sequence component, it amends the shift angle of phase which makes the phase
selection method has little impact by the wind farm of weak feed characteristics and its instability of dorsal impedance of
wind power system. The fault voltage of doubly-fed wind power is mainly supported by grid voltage, the deviation of
frequency is smaller. The method is easily to be implemented and has larger margin of phase selection. PSCAD is used for
modelling and simulation, the simulation results demonstrate the validity of the phase selection element.
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Fig. 1 Simulation model of grid-connected
wind farm based on DFIG
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Fig. 2 Positive-sequence, negative-sequence, and

zero-sequence fault networks
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Table 1 Relationship between phase difference of fault voltage
sequence component and fault types
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Fig. 3 Partition map of phase selection of fault

voltage sequence component
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Table 2 System simulation parameters

REHELIES i HAbootzH HufE
JE T-HIFH 0.008 p.u. Zas Zo 0.58+j19.6
SE IR 0.172 p.u. Zo 1.74+j58.08
e FHMH 0.006 p.u. Zios Zia 3.06+j65.94
L RISE 0.155 p.u. Zio 9.06+j208.50
itk T 2.900 p.u. Zuo 2.15+j64.53

® 3R 5 gt TAEXUBHILAL X R I R H
LR ANFI R L ANRRR A L ANTRE M R
I OL T RUSTHLAL IS R i s H e Py 20
I AT SR -

& 3 WIRK BI7IE H 2k & B T PR AL R

Table 3 Phase selection results of outgoing line metallic

fault of DFIG wind farm

HERBRE e e pumsu wosoy G
AL B L
AG 2.64 3.6 0.91 0.84 AG

BG 123.22  -117.75 0.91 0.84 BG

CG -118.11 121.41 0.92 0.85 CG

BCG 0.44 =179.99 0.45 0.44 BCG
1=1/2 CAG  120.66 61.58 0.46 0.44 CAG
ABG -11859 5747 0.44 0.44 ABG

BC — 179.86 0.91 0 BC

CA — 64.8 0.91 0 CA

AB — -57.58 0.89 0 AB

ABC — — 0.0014 0 ABC
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Table 4 Phase selection results of outgoing line via 50 Q

transition resistance fault of DFIG wind farm

LA al(°) BI°)  AUNAUY  AUAU] A
[t Zhijk
AG 222 3.26 0.89 0.81 AG

,_, BCG 4395 1628 0.62 034  BCG
BC —  -17821 0.91 0 BC

ABC  — — 0.01 0 ABC

AG 301 441 0.9 0.85 AG

1) BCG 3212  -16531 0.54 0.38 BCG
BC — 179.9 0.93 0 BC

ABC  — — 0.002 0 ABC

AG 23 3.82 0.91 0.84 AG

,_, BCG 2538 1672 0.5 04 BCG
BC —  -17856 0091 0 BC

ABC  — — 0 0 ABC
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Table 5 Phase selection results of outgoing line via 100 Q
transition resistance fault of DFIG wind farm

[hEIstawil AR
al(®) BIC) ALNAU| AUVAU|

bR EAE
AG 3.57 2.86 0.94 0.85 AG
/o1 BCG  62.25 -164.3 0.76 0.26 BCG
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