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Mid- and long-term wind speed simulation method based on CEEMD-SE-MM
XU Shanshan,ZHU Junpeng, YUAN Yue
(College of Energy & Electrical Engineering,Hohai University, Nanjing 211100, China)

Abstract: Wind speed model with high precision is of great significance to the development and utilization
of wind resources. A mid- and long-term wind speed simulation method based on CEEMD-SE-MM (Complete
Ensemble Empirical Mode Decomposition-Sample Entropy-Markov Model) is proposed. The CEEMD me-
thod is adopted to extract the characteristics of wind speed sequence and decompose the wind speed se-
quence into a set of IMFs (Intrinsic Mode Functions) and residual. The SE is taken as characteristic to
classify the IMFs and synthesize new IMFs. Spectral clustering of fragments of new IMFs is performed
based on MM. The bistratal multi-orbit wind speed model is obtained by fitting the duration of fluctuation
fragments and integrating the clustering results. The bistratal sampling is adopted for wind speed simulation
under the premise of considering the correlation among new IMFs. Compared with the results of MCMC
(Markov Chain Monte Carlo) and improved MCMC, the proposed method well maintains the timing and
probability characteristics of the original wind speed sequence with higher precision.

Key words: Markov model; complete ensemble empirical mode decomposition ; spectral clustering ; sample

entropy ; mid- and long-term wind speed simulation
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Cost / power supply reliability assessment of wind power generation system
considering advanced adiabatic compressed air energy storage

WU Chenxi,CHEN Zehao,ZHANG Jie,ZHANG Xinyan,HE Zhanglu

(School of Automation , Hangzhou Dianzi University , Hangzhou 310018, China)
Abstract: The randomness of wind power will affect the power system. AA-CAES(Advanced Adiabatic Com-
pressed Air Energy Storage) technology has the characteristics of large capacity,low cost and high efficiency,
which can be used as an energy storage system to balance the randomness of wind power generation.
Therefore, firstly, considering the randomness of wind power generation and the operation characteristics of
AA-CAES station, the operation model of AA-CAES station and the power generation model of wind power
generation system are built,and the operation conditions of wind turbine generators are simulated by Monte
Carlo simulation method. Then, the compensation costs for interruptible loads are calculated by taking the
customers as the market element. The compression / expansion power of AA-CAES station is optimized by
dynamic programming method with the minimum total cost of system composite cost and interruption com-
pensation cost as the objective and then the cost / reliability assessment model of wind power generation
system with AA-CAES is established. Finally,the proposed planning method is verified by simulation and
the influence of AA-CAES station capacity on the system economy and power supply reliability is ana-
lyzed. The results show that when the system capacity scale increases,there is an optimal capacity configu-
ration that minimizes the total cost of the system.
Key words: AA-CAES; wind power generation; power supply reliability; interruption compensation; dynamic

programming method ; economy
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