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A Study on Application of MMC to Wind Turbines in Offshore DC Systems
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By using a modular multilevel converter (MMC) as an ac converter for
offshore wind turbines, it is possible to reduce the size and weight of the converter in a wind
turbine to one, and thus reduce its size and cost. This study clarifies the control method when an
MMC is applied to an ac-dc converter in a wind turbine. Specifically, an experiment was conducted in

which a single-stage MMC was connected to a synchronous machine used as a generator to perform the
ac-dc conversion. The rotation speed of the synchronous machine was controlled at 400 rpm, and the
torque was varied from O Nm to 1 Nm using an induction machine.
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(a) An example of existing offshore wind farms with AC collection grid
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(b) An example of offshore wind farms with DC collection grid
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2 PMSG
Stator resistance [MQ] Rs 6.24
d-axis inductance [mH] Ly 5.01
g-axis inductance [mH] Lq 7.51
Magnetic flux [Wb] 7] 278
Inertia moment [kg.mé J 2>10°
Pole number Po 100
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Rated power [MW] P 5
Arm inductor [mH] Larm 3.47 (10%)
DC inductor [mH] L4 10
DC voltage [kV] Vae 20
Cell capacitor [mH] C 20
Cell capacitor voltage [kV] V. 4
Cell number n
Carrier frequency [kHz] fe 10
(On 3-phase, 3.3 kV, 5 VA, 10 Hz base)
3
Density of air [kg/m?] p 1.205
Blade radius [m] R 60
Maximum power coefficient Cp max 0.438
Tip-speed ratio at maximum power Amax 6.35
Pitchangle[° ] g 0
Cut-inwind speed [mYs] Vivin 5
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(b) Ceéll capacitor voltage at wind turbine B.
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