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Tab.1 Initial fault active power of
FSIG-based wind generators
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Tab.2 Results of classification by K-means algorithm
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Tab.3 Initial fault active power of
FSIG-based wind generators
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Tab.4 Results of classification by K-means algorithm
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Impact of wind farm integration on relay protection(1):
electromagnetic transient equivalent model of FSIG-based wind farm
ZHANG Baohui',LI Guanghui', WANG Jin',HAO Zhiguo',GUO Danyang', WANG Xiaoli'*

(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;

2. Dispatching Center of Ningxia Electric Power Company, Yinchuan 750001, China)
Abstract: A multi-machine equivalence scheme is proposed for the electromagnetic transient numerical
simulation of large-scale FSIG-based wind farm. An indicator based on the initial fault active power per-unit
is put forward to classify the generator group. K-means algorithm is adopted,which takes the criterion
function with the smallest value after convergence as the standard to realize the classification of generator
group. If there are several types of FSIG turbine in a generator group,the parameter aggregation based on
weighted capacity is applied to calculate the rotor motion equation parameters and impedance parameters of
equivalent wind generator and the transformer parameters. A detailed model of FSIG-based wind farm and
its equivalent model are established on PSCAD/EMTDC platform and the simulative result shows that,under
the same fault conditions,the fault current of equivalent model fits that of detail model well,verifying the
effectiveness of the proposed equivalence scheme.
Key words: FSIG; wind farms; electromagnetic transient equivalence; relay protection; wind power; models



