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Identifying multi-machine equivalent parameters of wind farms based on
an improved chaotic cuckoo search algorithm

CHEN Lei, ZHENG Shencong, JIANG Yugqi, CHEN Hongkun, TANG Jingguang
(School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: To solve the problem of accurate parameter identification of wind farms, an approach for identifying
multi-machine equivalent parameters of wind farms based on an improved chaotic cuckoo search algorithm (CCSA) is
proposed. First, the system structure of wind farms and its multi-machine equivalent modeling are described, and an
improved scheme of the CCSA is designed. Then, by combining the analytical and identification methods, a sequential
identification process of multi-machine equivalent parameters of wind farms based on the improved CCSA is established.
Finally, a simulation model of the wind farms with multiple doubly-fed induction generators (DFIGs) is built using the
Matlab platform, and the effects of the proposed sequential and simultaneous identification methods in identifying the
wind farm parameters are compared. The performance differences among the improved CCSA, traditional particle swarm
optimization (PSO), and cuckoo search algorithms (CSA) are analyzed. The simulation results show that the proposed
identification method can reduce the DFIG’s parameter identification average error from 11.07% to 2.41%, and more
precisely imitate the dynamic characteristics of the wind farms. Therefore, the effectiveness of the proposed approach is
well validated.
This work is supported by the General Program of National Natural Science Foundation of China (No. 51877154).
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Fig. 4 Flowchart of identifying the multi-machine equivalent

parameters of wind farms
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Fig. 5 Schematic of impedance transformation for wind farms
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P P : Bk CCSA . CSA : PSO Hik
PHRME WEY% HHRE WE% PR WE%

TEFHUE L, 0.18 p.u. 0.1808 p.u. 0.44 0.17 p.u. 5.56 0.164 p.u. 8.89
R L, 0.16 p.u. 0.1629 p.u. 1.81 0.17 p.u. 6.25 0.173 p.u. 8.13

Jih ik LR L 2.9 pau. 2.9917 p.u. 3.16 3.0426 p.u. 4.92 2.7711 p.u. 4.44
RSC D% Ky 0.05 0.0509 1.80 0.0526 5.20 0.0404 19.20
RSC 3 #L R 2 1) K 20 20.7 3.50 21.3298 6.65 16.4361 17.82
RSC HLiit4% 1 Kps 0.6 0.62 3.33 0.6965 16.08 0.5708 4.87
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GSC HLRTEH] Kis 5 4.85 3.00 5.4335 8.67 6.0502 21.00
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