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Table 1 Parameters configuration for fatigue test

e EEALE/m B A PEE T kg
1 16 JnaRE 1500
2 24 PIIIE=RAS 1500
3 14 B 600

Fig. 1  Two point fatigue loading system
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Fig. 2 Electrically driven inertial exciter
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Fig. 3 Virtual host to deviation coupling control strategy
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Fig. 4 Servo control structure sliding block diagram
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Fig. 5 Position step response curve
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Fig. 6 Sine signal tracking effect of controller
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Fig. 7  Controlling displacement of excitation loading
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Fig. 8 Amplitude variation curve of blade
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Fig. 9  Vibration curve of different exciting frequency
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COORDINATIVE CONTROL ALGORITHM OF TWO POINT
SYNCHRONOUS LOADING SYSTEM FOR WIND TURBINES BLADE

Liao Gaohua'?, Wu Jianzhong’
(1. Jiangxi Province Key Laboratory of Precision Drive & Control , Nanchang Institute of Technology, Nanchang 330099, China;
2. College of Mechanical Engineering, Tongji University , Shanghai 201804, China)

Abstract: A new type of electric drive two point inertial fatigue loading test system has been designed. In order to
eliminate the coupling effect during the two exciter loading test of the wind turbine blade, a coupling control strategy
based on virtual master order was proposed. The sliding mode variable structure control algorithm was used to design the
error compensator. The stability of the algorithm was proved by Lyapunov function, and the effectiveness of the algorithm
was analyzed by numerical simulation. The sliding mode variable structure control algorithm was used to design the error
compensator. The control algorithm was applied to the two point excitation test of 1.5 MW wind turbine blade. When the
exciting frequency of the two exciter is 7.85 rad/s, the speed of the two exciter is in step and the phase can be
synchronized. At this point, the system reaches resonance and the blade amplitude is stable at the maximum. The
experimental results showed that the control effect of the system is better, and the solid coupling between the two
vibrators can be overcome, so that the synchronous excitation of the two vibrators can be carried out.

Keywords: wind blade fatigue testing; two-point inertia loading; coupling; cooperative control



