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Fig.1 Wind turbines layout of an actual wind farm
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Table 1 Result of wind turbine grouping based on
measured active power
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Fig.2 Line chart of measured active power for
wind turbines of group 1
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Fig.3 Line chart of measured active power for
wind turbines of group 2
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Fig.4 Line chart of measured active power for
wind turbines of group 3
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Fig.5 Line chart of measured active power for
wind turbines of group 4
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Table 2 Result of wind turbine grouping based on
measured reactive power
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Table 3 Result of wind turbine grouping based on

measured operating data integrating active and
reactive power
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grid-connected wind farm
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Fig.7 Active power output of different equivalent
models for wind farm with gust disturbance
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Table 4 Comparison of error among different

equivalent models for wind farm
with gust disturbance
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Fig.8 Active power output of different equivalent
models for wind farm with short circuit fault
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Fig.9 Reactive power output of different equivalent
models for wind farm with short circuit fault
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Fig.10 Terminal voltage of different equivalent models
for wind farm with short circuit fault
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Wind turbine grouping based on semi-supervised split-hierarchical spectral
clustering algorithm for wind farm
LIN Li,PAN Xianxian
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China)

Abstract: A method of wind turbine grouping based on semi-supervised split-hierarchical algorithm is
proposed ,which builds the dynamically equivalent model of wind farm based on the spectral clustering
technology. An eigenvector matrix Y is formed based on the measured operating data of wind turbines,
which reflects the original data structure and provides more effective information for clustering. With the
available prior information of some samples,the semi-supervised split-hierarchical spectral clustering strategy
is adopted to divide the sample groups of Y into several clusters as the wind turbine groups. The capacity
weighting method is applied to calculate the parameters of each equivalent wind turbine group and build
the dynamically equivalent model of wind farm. As an example,results of the simulation for an actual wind
farm show that,the dynamically equivalent model built approximates to the detailed model,accurately
reflecting the dynamic response characteristics of wind farm.

Key words: split hierarchy; semi-supervision; spectral clustering; wind farms; wind turbine grouping;

clustering algorithms; dynamic equivalence



