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Maximum Power Control of Tidal Current Generation System
using P&O Algorithm

Seok-Hwan Moon', Ji-Won Kim', Byung-Gun Park', and Jang-Mok KimT

Abstract

Maximum Power Point Tracking (MPPT) control needs to generate the maximum power of a tidal current

turbine. A tidal current speed sensor is required to achieve effective generated power in a tidal current

generation system. The most common methods used to achieve such power is the tip speed ratio of turbine

and tidal current information. However, these methods have disadvantages, such as expensive installation of

the tidal current sensor, parameter errors in turbine design, and different information according to the

mstalled position of the tidal current sensor. This paper proposes a maximum power control scheme using
perturb-and-observe (P&0O) for tidal current generation system. The proposed P&0O MPPT scheme can
achieve the maximum power without tidal current sensors and turbine design parameters. The reliability and

suitability of the proposed control scheme are proven through simulation and experiment results at the tidal

current generation laboratory.
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Fig. 3. Operation characteristics of tidal current

generation system.
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Tidal Current Generation System Simulation
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Fig. 9. Simulation model of tidal current generation

system. Fig. 11. Generator speed of applying P&O MPPT.
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TABLE 1
THE PARAMETER OF 20kW  PERMANENT
MAGNET SYNCHRONOUS GENERATOR

Parameter Value
stator resistance 051 [Q]
d-axis inductance 7.2 [mH]
g-axis inductance 7.2 [mH]

rated power 20 [kW]

rated voltage 330 [V]

rated speed 200[rpml]
pole 30
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Fig. 17. Tidal current information.
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Fig. 18. The generated power of applying P&0O MPPT
at tidal current speed 1.5 m/s.
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with P&O control.
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