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Distributed complementary control of doubly-fed wind turbine group in
offshore wind farm based on Hamiltonian energy theory
WANG Bing, TIAN Min, WANG Honghua
(College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China)

Abstract ; For the control problem of doubly-fed wind turbine groups in two offshore wind farms,a complementary
control strategy is proposed based on Hamiltonian energy theory ,which can not only ensure the wind turbine outputs
synchronous in one single group, but also achieve the output complementation of two groups. The single-machine
model of doubly-fed wind turbine is Hamiltonian realized to get the PCH-D ( Port-Controlled Hamiltonian with Dissi-
pation) model. The complementary control of two doubly-fed wind turbines is studied, and the Hamiltonian energy
control law is designed based on the energy shaping method. The complementary control law between two wind tur-
bine groups is presented to render the two wind farms synchronous respectively and remain the total outputs and ac-
tive power outputs of the two groups constant. Simulations verify the effectiveness of the distributed complementary
control for wind turbine groups.

Key words : distributed complementary control ; energy shaping method ; offshore wind power ; doubly-fed wind turbine

group ;wind farms





