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Design of online safety pre-warning system for MW level wind turbine based on
blade extension

ZHU Xinglong, SU Jun, QIAN Lei
(SPIC Jiangsu New Energy Co., Ltd., Yancheng 224005, China)

Abstract: As one of alternative methods to increase the output power and reduce rated wind speed for wind turbines
in low wind speed field, blade extension will raise the blade loads. The stability and reliability of wind turbine
blades are affected by the blade extension. The basic principle of output power improvement of wind turbine and the
safety of loads and bolts based on blade extension are analyzed. The overall scheme of MW level wind turbine blade
extension online safety pre-warning system is designed. The design scheme of online safety pre-warning system is
introduced in detail from four aspects, such as system function, intelligent collection system, network topology and
general application principles. Take the blade tip extension of a 2MW wind turbine in Xuzhou, Jiangsu Province as
an example, the changes of output power and rated wind speed based on blade extension are analyzed. The bending
moments in each direction of the blade at different wind speed with and without blade extension are discussed.
The periodic fatigue load of the blade root bolts is determined. It provides an effective method for predicting safety

accidents caused by bolts and blades damage of wind turbines.
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Fig. 2 System network topology diagram
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Tab. 1 Original wind turbine system parameters
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SFHRE/  EKATREE/  ERKERBE/ RIE
(m/s) (MW-h) (MW-h) (%)
5.5 2709 685.87 2967 455.02 9.5
6 3331963.13 3618517.48 8.6
6.5 3946 696.25 4254 405.89 7.8
7 4538 774.39 4860 915.02 7.1
7.5 5098 674.01 5429 710.59 6.5
8 5621099.19 5956 676.06 6.0
8.5 6103 558.73 6440 383.28 5.5
9 6545271.89 6 880 892.14 5.1
9.5 6946 289.93 7278 933.37 4.8
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Fig. 4 Bending moment situation of blades in different directions Fig. 5 Bending moment situation of blades in different directions
under different wind speeds before blade extension under different wind speeds after blade extension
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