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Analysis of Response of a Wind Farm During Grid/inter-tie Fault Conditions

QI BCRRERETE RIS I RO IRV R B
(Hye-Won Lee - Yeon-Hee Kim - Tai-Ying Zheng - Sang-Cheol Lee - Yong-Cheol Kang)

Abstract - In a wind farm, a large number of small wind turbine generators (WTGs) operate whilst a small number of
a large generator do in a conventional power plant. To maintain high quality and reliability of electrical energy, a wind
farm should have equal performance to a thermal power plant in the transient state as well as in the steady state. The
wind farm shows similar performance to the conventional power plant in the steady state due to the advanced control
technologies. However, it shows quite different characteristics during fault conditions in a grid, which gives significant
effects on the operation of a wind farm and the power system stability. This paper presents an analysis of response of a
wind farm during grid fault conditions. During fault conditions, each WTG might produce different frequency components
in the voltage. The different frequency components result in the non-fundamental frequencies in the voltage and the
current of a wind farm, which is called by "beats”. This phenomenon requires considerable changes of control
technologies of a WTG to improve the characteristics in the transient state such as a fault ride-through requirement of a
wind farm. Moreover, it may cause difficulties in protection relays of a wind farm. This paper analyzes the response of
a wind farm for various fault conditions using a PSCAD/EMTDC simulator.
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Fig. 1 Equivalent circuit connected in parallel at fault
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