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Study on Connecting to the Grid for Tidal Current Power Generation System
- Responses to the Sinusoidal Variation of Current Speed -
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Abstract: We proposed a tidal current power generation system which can be controlled to variable speeds. The generator is a doubly

fed induction generator. Tidal current power generation system is operated on control method of maximum power point tracking.

This paper investigated responses of connecting to the grid for tidal current power generation system. The results show that

controlled value tracked the target value. Also, stator and rotor current varied from their rated ranges.
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Fig. 1 Tidal current power generation system
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:jffs o B p:Fluid density, A:Tip speed ratio
i g N St:Swept area of the turbine
i i Tﬁ" Var Pri:Turbine input, r:Turbine radius
—Yasarly [ prar, WTW' dql abe Cr:Power coefficient
] ws:Synchronous angular speed
i Vas,Vgs: Stator d,g-axis voltage
1 €a1,en1,€c1:Stator a,b,c-phase voltage
ea2,en2,6c2:Rotor a,b,c-phase voltage
Fig. 2 Speed control system
Table 1 Specifications of water turbine and DFIG _
Water turbine DFIG E‘
Number of blades n 3 Rated capacity of generator S g [kVA] 10 >
Height h [m] 16 Rated capacity of inverter Sg; [KVA] 9 gt ]
Diameter d [m] 1.6 Rated voltage [V] 200 é,-
Chord length ¢ [m] 0.3 Number of pole pairs 3 b 4
Solidity o 0.179 Frequency [Hz] 50 g
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Stator leakage inductance L, [pu] 0.100 Time £ [s]
Rotor leakage inductance L, [pu] 0.100 A
Excitation inductance M [pu] 1.754 Fig. 3. Change of current speed
Gear ratio a 25
Cut-in current speed v o [m/s] 0.81 1
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