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Fig.1 Hierarchical active power control of multi-
temporal-spatial scale wind power cluster
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Fig.2 Flow of wind turbine sequencing control
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Fig.3 Real-time active control of wind turbine
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Fig.4 Power plan values of field
group and wind farm layer
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Table 2 Wind curtailment rate comparison

of different control methods %
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Table 4 Control ability and unit status of
wind turbines in every row
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Reviews of LVRT technology for D-PMSG

FENG Zimu', SUN Guogiang' , TENG Dehong', LI Qun®, LIU Jiankun®, ZHAO Jingbo’

(1. College of Energy and Electrical Engineering, Hohai University , Nanjing 211100, China;

2. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute, Nanjing 211103, China)
Abstract: With the large-scale development of wind power, it increases rapidly the number of directly-driven permanent magnet
wind turbines connected to the grid,thus which threatens the safety and stability of operation in the power grid. The low voltage
ride-through (LVRT) is the primary problem in terms of the safety of wind power connected to grid. The corresponding
strategies for wind farms with directly-driven permanent magnet synchronous generator ( D-PMSG) are provided from the
present researches of LVRT technology for traditional wind farms and other new energy power plants. A review of mainstream
LVRT technologies suitable for the features of wind farms with D-PMSG is reported. The mechanism and application of each
technology are introduced. The advantages and disadvantages of different technologies are compared, and then corresponding
suggestion on the future application is given out. The trend of LVRT technology is discussed. The economic and technical
challenges for current large-scale grid-connected wind farms are pointed out for further research.
Keywords: low voltage ride-through ( LVRT) ; directly-driven wind turbine with permanent magnet synchronous generator;

reactive power compensation ; power restoration ; coordinated control
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Hierarchical active control of wind power cluster

considering ordered wind turbines
CHENG Xueting', ZHANG Jiarui®, LIU Xinyuan', GUO Wenbo® , ZHENG Huiping' , BO Liming'
(1. State Grid Shanxi Electric Power Company Research Institute, Taiyuan 030001, China;
2. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education ( Northeast Electric Power University) , Jilin 132012, China;
3. School of Arts and Sciences, University of Rochester, Rochester 14627 ,NY ,USA)
Abstract: As wind power industry develops rapidly,the control strategy for active power of wind farms tends to be regional. In
order to regulate reasonably the active power of wind powercluster and increase the amount of wind power accommodation for
reducing the number of wind turbines, a stratified active power control strategy for wind power cluster considering ordered wind
turbines is proposed. Firstly, according to the location of wind farms and ultra-short term prediction of wind power, the wind
power of regions are divided into three control layers,namely wind farm group layer,wind farm layer and wind turbine layer. The
wind farm group layer and wind farm layer are optimized to increase the accommodation of wind power by rolling optimization at
different time scales. The wind turbine level calculates and ranks the control capacity scores of each turbine by selecting the
evaluation indexes that affect the control ability of the wind turbines, combining the entropy method and the membership
function. In this way, the number of control times of the wind turbines is reduced. Finally, the data of actual wind farms in
Shanxi power grid are used to analyze by GAMS and Matlab platform. The results show that the proposed control strategy
reduces the number of wind turbine control times while improving the wind power accommodation.

Keywords : wind power cluster;hierarchical control;order control ;entropy method ; membership function
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