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Research of transformer and outgoing line protection of collection station where cluster of
double-fed wind farms put in

ZHONG Xian', FAN Yanfang', WANG Yibo
(1. School of Electrical Engineering, Xinjiang University, Urumqi 830047, China; 2. Institute of Electrical
Engineering, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Traditional primary transformer protection and outgoing line protection of wind farm taken more consideration
of system perspective, the selectivity and sensitivity of protection operation maybe not reliable. Then, the adaptability of
transformer and outgoing line protection needs to be studied further, especially for the collection station which is a cluster
of wind power connected to grid. For this reason, based on Xinjiang actual grid structure, and considering characteristics
of fault current and voltage of double-fed wind farm, this paper analyzes theoretically the impact of fault current
frequency offset for differential protection, simulates the impact of phase differential and sampled value differential
protection for transformer and types of protection for outgoing line, under the cluster of double-fed wind farm connected
to grid. Finally, it proposes the measures for collection station transformer and its outgoing line protection, which provides
a reference for solving practical problems faced by the current grid.
This work is supported by National Natural Science Foundation of China (No. 51467019).
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Fig. 1 Action characteristics of differential relay
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Fig. 2 Phasor differential relay of transformer
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Fig. 3 Action characteristics of phase differential current
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Fig. 4 Action characteristics of sampled value current
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Fig. 5 Cluster of wind power connected to grid
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Fig. 6 Cluster of wind farms connected to grid
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Fig. 7 System and wind farms side fault current characteristics
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Fig. 8 Action characteristics of phase differential relay
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Fig. 9 Fault characteristics of system and wind farms side
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Fig. 10 Results of distance protection
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Table 6 Phase selector operation of symmetrical component
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Table 7 Phase selector operation of phase current difference
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