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Constant Turbine Output Control Method for the Tidal Current Power Generation System
-Response to the Current Speed Variation at the Akashi Strait-

*Minami Sato’, Kentaro Tsuji?,
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Kazuhisa Naoi?, Mitsuhiro Shiono?

Abstract: We proposed the tidal current power generation system which can be controlled to variable speeds. This paper examines
the response to the speed control model for the variation of the current speed at Akashi Strait, when the system is operated on
constant turbine output control method. This paper shows that the tidal current power generation active power is constant when the

system is operated on constant turbine output control.
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Figurel. Tidal curent power generation system
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Figure2. Characteristics of turbine output
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l . e p:Fluid density, S:Swept area of the turbine
. — f. Tys |—r - e, 1 Pri:Turbine input, r:Turbine radius
s ol g2 e, Cp:Power coefficient
B r, WM—>DF g .
e, ws:Synchronous angular speed
Invertera A:Tip speed ratio
1 Py Vs, Vgs:Stator d,g-axis voltage
+4 - w, ids,1gs.1ar,Iqr:Stator, rotor d,g-axis current
. ! €a,8n,6c:Stator a,b,c-phase voltage
Figure3. Speed control model 6u,6€u:ROMOr UV W-phase voltage
Tablel. Specifications of DFIG - inverter and water turbine
DFIG - Inverter Water turbine N _
Rated capacity of generator Sg[kVA] 10 Number of blades n 3 _ v"j» / T | —y
Rated capacity of inverter Sg[KVA] 7 Height h[m] 1.6 & 3 e e | )
. B MPPT | Constant Py, || MPPT|
Rated voltage Vg[V] 200 Diameter d[m] 1.6 g2 2 T ow L | |
Number of poles 6 Chord length c[m] 0.3 E {| rotationspeed 3 |
a1
Frequency f[Hz] 50 Solidity 0.179 =
Stator resistance r1[Q] 0.233 o - - -
0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000
Rotor resistance r,[Q] 0.336 ) Time 1[s) oo
Stator leakage inductance L;;[mH] 1.366 s Flgure4' Current SPEEd variation
Rotor leakage inductance Lj,[mH] 1.366 10 —
Exciting inductance M[H] 0.024 [T J S G A S - —— g%
Gear ratio a 29 ;% 0.0
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Rotor d-axis electric current i ;,[A]
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(b) Stator d-axis current igs
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(c)Turbine output Py,

Rotor d-axis and g-axis voltage
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d)Rotor d-axis and g-axis voltage VgV
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(e)Tidal current power generation active power P
Figure5. Simulation results
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