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Abstract: With the large-scale development of offshore wind power and the increasing scale of power grid interconnec-
tion, time delay mainly occurs in the signal measurement and transmission of wide area measurement system of wind farm,
which leads to the performance degradation or even instability of the wind turbine system, and seriously affects the normal
operation of the wind farm. Therefore, based on Hamilton energy theory, the distributed time delay control of doubly fed
wind turbine group is studied in this paper. Firstly, the doubly fed wind power system is implemented to PCH-D model.
Then, Casimir function is introduced into the PCH-D model of the single wind power system to make the wind power
system stable under time delay. Then, the wind turbine group is networked and the distributed time delay control strategy
is proposed to maintain the wind turbine group system stable in the time delay range of 30~300 ms. Finally, the simulation
results show that the control strategy proposed in this paper, can effectively solve the input time delay problem, and reduce
the system error caused by time delay, also improve the stability and control accuracy of the wind turbine group.
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Table 1 Performance parameters
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Table 2 Wind turbine parameters

SR Gl G2 G3 G4 G5 G6

PivaxMW 1076 10.89 11.13 14.15 14.04 11.66
F/MW 10.01 9.984 10.01 9.967 9.965 9.967
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tpls 087 197 084 16 17 1.67
tsls 558 672 805 91 96 9.09
€ss 0.01 0.016 0.01 0.033 0.035 0.33
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