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Fig.2 Interaction between two direct-drive wind turbines
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Fig.4 Block diagram of small signal model of interaction
between two direct-drive wind turbines under

terminal voltage control
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Interaction model and mechanism analysis of direct-drive

wind turbines considering PLL
CAO Na,XIN Guifeng, YU Qun

(College of Electrical Engineering and Automation,Shandong University of Science and Technology,
Qingdao 266590, China)

Abstract: In order to study the interaction of direct-drive wind turbines, an interaction model and analysis

method for direct-drive wind turbines are proposed considering PLL(Phase Locked Loop). Firstly,considering

the frequency coupling characteristics, the harmonic linearization method is used to establish the sequence

admittance model of single direct-drive wind turbine; Secondly, the interaction model between two direct-

drive wind turbines is established to study the interaction mechanism. Then,according to the dynamic charac-

teristics of PLL,it is divided into attenuated oscillation state and non-oscillatory state,the influence of PLL

on the interaction of two direct-drive wind turbines under different modes is analyzed, and the action law

of PLL on the interaction oscillation characteristics of two direct-drive wind turbines is studied and summa-

rized. Finally, the time-domain simulation of the grid-connected system with two direct-drive wind turbines

is conducted and compared with the frequency-domain analysis to verify the rationality of the interaction

model between two units considering PLL and analysis method.

Key words:phase locked loops;direct-drive wind turbines;frequency coupling;admittance model;interaction
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Fig.Al Block diagram of grid-side converter system of direct-drive wind turbine
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Fig.B1 Schematic diagram of interaction between two direct-drive wind turbines under terminal voltage control
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Table C1 Main parameters of direct-drive wind turbine
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