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The power captured by a fixed-pitch wind turbine

P(Vy) == p“}?(w”

where

p air density (kg/m’)

C, power coefficient of wind turbine
V, wind velocity (m/s)

R blade radius (m).
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Power coefficient versus TSR
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Wind turbine characteristics
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Turbine speed referred to generator side (rpm)




Ben Gurion University
ﬁMnf-Electrical «and .Computer Engineering
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Fixed-Speed WT

rind far * Fixed-speed WT
wind farm I
+ High- and low-speed generator
« Capacitor bank: 50+50+62.5 kVAr

5 km, 21 KV ; 21/110 kV
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Variable-Speed WT
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Variable-Speed WT
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power point

I poOwer curve
(Eq. (6))

- V,=11(m/s)
Vw2=9

- V=7
Vis=5

Mechanical input power Py, (W)
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Per Phase equivalent circuit of the IG
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Variable-Speed WT
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Per phase power [W]
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Wind Power Generation System




Ben Gurion University
ﬁMnf-Electrical «and .Computer Engineering

Variable-Speed WT

Mechanical AC output power
Wind speed Input power = DC oulgul power
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A grid-connected DFIG wind turbine
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The acceleration and deceleration of the generator rotor speed
is described by the following equation

J, + G%Jf N (iT, T,
where

J, generator inertia

J. turbine inertia

G gear ratio

T, turbine torque

T, generator torque

D damping constant.

The turbine torque is given by
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Machine External
Characteristics

Generator Output Ppower [Wy]

Per unit speed, v

Generator output power characteristics
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Different scenarios for speed and power limitation
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Torque behavior for different power limitation
strategies
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Per phase power [W]

Per unit speed, v

Constant torque limitation strategy
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