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Speed Control using Hill-Climbing Searching for Tidal Current Power Generation System

—Generator Torque Characteristics for Different Maximum Current Speeds—
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Abstract: We proposed a speed control model using hill-climbing searching as one of tidal current power generation system of variable

speed operation type. In this paper, we investigated the inclination of the torque characteristic of the generator that maximizes, tidal

current power generation generated energy from the response when inputting sinusoidal variation of different maximum current speed.

As a result, it was clarified that the value of the inclination of the torque characteristic of the generator at which tidal current power

generation generated energy becomes the maximum differs depending on the maximum current speed.
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Figure 1. Tidal current power generation system
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Figure 2. Operating point of tidal current power generation system
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Table 1. Specifications of tidal current power generation system

DFIG Water turbine
Rated capacity of generator Sg 10kVA Number of blades 3
Rated voltage Vg 200V Height 1.6m
Number of pole pairs p 3 Diameter 1.6m
Frequency f 50Hz Chord length 0.3m
Stator resistance r; 0.2164Q Solidity 0.179
Rotor resistance r, 0.3112Q Speed control model
Stator leakage inductance L; | 0.0012H |Change amount of generator torque AT, IN-m
Rotor leakage inductance L,, 0.0012H Control interval T, 1000s
Exciting inductance M 0.0224H Threshold of MPP & 1W-s/rad
Gear ratio a 25
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Figure 3. Tidal current power generation generated energy W
versus inclination of generator torque o
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