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Fig.1 Current waveforms of FSIG with output
three-phase short circuit fault
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Fig.2 Current waveforms of FSIG with output
unbalanced short circuit fault
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Fig.3 Current waveforms of DFIG with output
three-phase short circuit fault
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Fig.4 Current waveforms of DFIG with output
unbalanced short circuit fault
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Fig.5 Simulation model of wind power
connected to distribution network
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Tab.1 Protection settings without consideration
of grid-connected wind farm
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Tab.2 Variation of fault current and integrated
capacity when short circuit happens at k;
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Tab.3 Variation of fault current via protection
R, and reliability coefficient when short
circuit happens at k;
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Tab.4 Variation of fault current via protection
R, and BC line length when short circuit
happens at k;,

BC KJ¥/km  BFEHGI/KA 1 BUE(E/KA
1 2364 2.122
5 1.471 1.416
10 0.991 1.000

MBI BC KRR R R, 1Y T B
FEEIE/IN a9 R, A XU AR A B F i ek /N B 22 24
BC K JE KR — i BUE R Fad P R, B R
Ea/hNFH T BOEE, R A RS,

b. HLIRZ S AB KEA L,

BRHLIEAR R 3 MW, RG i Kisfr T
M CD T ky KA AR A A B K SRR
T PR R, B RCRE FL I AN 26 5 TR

RS by mIEH R AB KETURRT
fRiP R, B2 BB
Tab.5 Variation of fault current via protection
R, and AB line length when short circuit
happens at k;,
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Tab.6 Variation of fault current via protection
R, and wind turbine capacity when short

circuit happens at k,
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Tab.7 Variation of fault current via protection

R, and reliability coefficient when short
circuit happens at k,
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Tab.8 Variation of fault current via protection

R, and AB line length when short circuit
happens at k,
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Fig.6 Curve of fault current via protection
R, vs. short circuit capacity ratio of wind
turbine grid-connection point
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Impact of wind farm integration on relay protection(5):
impact of wind farms dispersedly connected to
distribution network on current protection
ZHANG Baohui',GUO Danyang', WANG Jin',HUANG Renmou?, WU Weiming?, YUAN Huan’
(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;
2. Hainan Power Grid Corporation,Haikou 570100, China)
Abstract: The analysis of fault simulation with electro-magnetic transient model for three kinds of wind
power generator shows that,due to the current limitation of its controller,the direct-driven permanent
magnetic synchronous generator will not supply big fault current when it is connected to the system with
short circuit and its impact on over-current protection can be neglected;the induction generator or doubly-
fed induction wind power generator,when it is connected to the system,may cause the misoperation of over-
current protection downstream to the grid-connection point and the refuse-to-trip of over-current protection
upstream because of the shortened Il-zone. The impact of wind power in-feed current or shunt current on
short circuit current or the settings of different protection zones is analyzed by changing the grid-connection
point,fault location,transmission line length and wind turbine capacity. The curve of short circuit current vs.
the short circuit capacity ratio of grid-connection point of wind power shows that,in order to prevent the
improper operation of protection,the short circuit capacity ratio of grid-connection point should be less than
10%.
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