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Abstract — This paper describes power generation from sea waves by using linear permanent magnet generator. A
buoy is placed on the ocean surface and connected to the generator. The wave energy is carried out from the move-
ment of a buoy. An electrical conversion system is needed between the generator and the grid. For an analysis of
the power system, the modeling of the linear generator and converter system was proceeded. This paper proposes
vector control method for wave power generation system using linear generator. In order to verify the proposed
method, simulation and experiment performed and the results support the validity of the control scheme.

Keywords: Permanent Magnet Linear Synchronous Generator(X1 3571431 7]), Power Conversion System(*1
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Fig. 1. Wave generator model.
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Fig. 2. Equivalent circuit of PMLSG and converter.
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Fig. 3. Transformation from abc to dq frame.
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Fig. 4. Structure of linear generator.
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Table 1. Specification of linear generator

Parameter Unit Specification
Phase resistance Q 0.645
Phase inductance mH 2.8
Back EMF constant V/m/s 178.74
Pole pitch m 0.1
Generator length m 9
Stator length m 2
AC T | bC
@+ DC T AC @

Fig. 7. Configuration of linear generator operation.
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Table 2. Specification of linear generator proto type

Parameter Unit Value
Generator length mm 1600
Displacement mm +400
Velocity m/s 1.6
Stator length mm 2400
Number of poles pole 40
PM flux density T 1.3
Pole pitch mm 40
Phase resistor Q 0.3
Phase inductance mH 0.37
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