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Fig. 1  System of direct-drive wave power take-off
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Table 1 Basic parameters of direct-drive power take-off system
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Fig. 2 Two-dimensional structure of permanent magnet

linear generator
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Table 2 Parameters of permanent magnet linear generator
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partial enlargement
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Fig. 8 Photo of wave power take-off system
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APPLICATION OF OUTER-PMLG FOR DIRECT-DRIVE
WAVE POWER SYSTEM

Liu Chunyuan', Hong Liwei’, Huang Lei’, Zhu He'

(1. College of Mechanical and Electrical Engineering , Jiaxing University, Jiaxing 310041, China;
2. State Grid Langfang Power Supply Company , Langfang 065000, China;
3. Engineering Research Center for Motion Control of MOE , Southeast University , Nanjing 210096, China)

Abstract: Several kinds of permanent magnet linear motor are compared and analyzed which are commonly used in

direct-drive wave power take-off system. According to the characteristics of wave power system, the structure of outside

secondary was chosen, because the energy density of permanent magnet and efficiency of wave energy conversion are

improved, and also fit for integrity and power post- processing. Firstly, the structure of permanent magnet motor is

optimized using finite element method. The magnetic force, magnetic flux distribution, and no-load and load induction

electromotive force of the motor are analyzed. Then, a prototype generator is manufactured according to the optimum

parameters. Finally, the electromagnetic properties of motor are test, and the effectiveness of the motor design verified by

an experiment. A set of double buoys direct- drive wave power system which is used in marine environment is

manufactured. The experiment of still and dynamic water is tested in the area of Lianyungang. The results show that wave

energy is converted in electrical energy efficiently, and gather experience for the large-scale development and utilization

of wave energy for later used.

Keywords: direct-drive; wave power; finite element; tubular linear permanent-magnet generator; energy conversion



