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Fig.1 Key technologies and their relationships
of wind farm cluster
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Fig.4 Wind farm cluster planning scheme
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Review of the key technologies of wind farm cluster prediction, planning and control
TAO Siyu, JIANG Fuqing
(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract : With the rapid development of wind industry in China, it plays an important role for the promotion of energy transition
to exploit wind energy in a large-scale format. However,due to the complicated environment and high construction and operation
cost, it faces a series of technical difficulties and challenges to develop the wind farms in the format of a cluster. In view of this,
the prediction, planning,and control technologies related to the construction and operation of wind farm cluster are summarized
in this paper. Specifically, the key technologies and research route of the wind farm cluster are summarized in this paper.
According to the characteristics of the wind farm cluster,the quantitative characterization and prediction of wind resources, the
coordinate optimal planning of multiple wind farms,and the control and operation of multiple wind farms are discussed in detail.
The current research status and achievements in each technology field are analyzed in this paper. Lastly,the development trend
of the construction and operation of wind farm cluster is illustrated and the technical difficulties to be addressed are pointed out
in this paper. The summary of these technical research achievements can provide reference for the large-scale and clustered
development of wind power in China.

Keywords : wind farm cluster; wind turbine ; combined prediction ;joint planning;coordinated control ;artificial intelligence ( AT)
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Intelligent analysis method for dynamic response of

receiving system with embedded HVDC
WANG Zhiwei', HUANG Junhui*, SUN Wentao>, SUN Fangyuan’ , LAN Tu’, DIAO Ruisheng’
(1. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China;
2. Institute of Economics and Technology, State Grid Jiangsu Electric Power Co.,Ltd., Nanjing 210008, China;

3. Zhejiang University-University of Illinois at Urbana-Champaign Institute , Haining 314400, China)
Abstract : High-voltage direct current system embedded in large-scale AC power systems will further increase the impact of
commutation failure,DC blocking and other faults on system security and stability. The interaction between AC system and DC
system will make the system dynamics more complex. In this paper, an intelligent analysis method based on electromechanic-
electromagnetic hybrid simulation and machine learning is proposed to analyze the complex dynamic response characteristics of
power system after large disturbances under different operation modes. A two-stage clustering model based on principal
components analysis (PCA) dimensionality reduction ,density-based spatial clustering of applications with noise (DBSCAN) ,
K-means and other algorithms is built in this method, which can automatically cluster a large number of hybrid simulation
dynamic curves in high-dimensional space, give corresponding identification and severity, and extract typical dynamic patterns
of AC-DC systems under different faults. The leading security and stability problems in each mode are labeled and identified.
The effectiveness of the proposed method has been verified in the planning model of East China Power Grid in 2025. The results
show that the proposed method can effectively extract the system dynamic mode under different faults and support the dynamic
mechanism analysis of AC/DC system under subsequent complex faults.

Keywords : embedded high voltage direct current transmission; AC/DC hybrid power system ; electromechanical-electromagnetic

hybrid simulation ;unsupervised learning; clustering ; artificial intelligence
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