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Configuration and setting of relay protection for wind farm and its outgoing line

BI Tian-shu', LI Yan-bin', MA Li-hong?, LIU Da-peng®, CUI Yun-hai®, WANG Zhong-yi’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North China Electric Power
University, Beijing 102206, China; 2. Jilin Electric Power Company Limited, Changchun 130021, China)

Abstract: The relay protections of the wind farm and its outgoing line are set for the security of wind generators or the protected
components. The protection zones might be unclear. Moreover, the selectivity and the sensitivity of the protections have not been
examined systematically. Combined with wind power fault characteristics, the maximum fault current provided by wind generators is
calculated. The configuration and setting of relay protection for wind farm and its outgoing line is proposed with the compromise
between the security of wind generators and the reliability of the whole system. Furthermore, a typical wind farm in Jilin province is
taken as an example to do the setting and sensitivity calculations. The relay settings of the wind generator, step-up transformer,
collector line, bus, main transformer and outgoing line are discussed in detail. The overcurrent protection of collector line is set and
the selectivity and sensitivity of the protection is analyzed as well.
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Fig. 1 Single line diagram of a typical wind farm in Jilin
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Fig. 2 1.5 MW WTG’s RMS fault current during LVRT test
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Fig. 4 Impedance diagram of a typical wind farm
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Table 1 Setting results of instantaneous overcurrent protection
of PMSG and DFIG wind farm
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Table 2 Maximum and minimum terminal voltage of 11 WTGs
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Table 3 Setting values of definite-time overcurrent protection
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Fig. 5 WF’s RMS fault current during external faults
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