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Performance Test Circuit and Control Method
for Submodule of MMC-HVDC System
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Abstract

This study proposes a new test circuit and control method for the submodules of modular multilevel
converter (MMC)-based HVDC systems. The test current of conventional submodule test circuits cannot
provide the DC offset components or may have some distortion in the linearized current with the DC offset.
The proposed scheme can provide not only the DC component but also linearized current without distortion.
Therefore, the submodule test current waveform is relatively similar to that of a real submodule consisting of
an MMC-based HVDC system. The validity of the proposed circuit and control method is verified through a

simulation and experiment.
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Fig. 1. MMC-HVDC system diagram and half-bridge type
submodule.
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Fig. 2. Conventional submodule test circuit.
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Fig. 4. Proposed submodule test circuit.
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Fig. 5. Waveforms of proposed submodule test circuit.

TABLE I
INDUCTOR VOLTAGE AND OUTPUT VOLTAGE
ACCORDING TO EACH MODE

Mode Vo Vem,o Vi 1z Slope
Mode 1 Vin Vem Vaux Rising
Mode 2 0 [Vl | 0[V] Vaux Rising
Mode 3 0 [V] Vem Vaux~Vem Falling
Mode 4 ~Vin 0 [V] | vax—Vin Falling
Mode 5 0 [V] Vem Vaux™Vsm Falling
Mode 6 “Vie | 0 V] | VoV Falling
Mode 7 “Vie | 0 IV] | VoV Falling
Mode 8 0 [V] Vam Vaux—Vem Falling
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Fig. 6. Operation modes of the proposed submodule test circuit.
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Fig. 7. Proposed Control diagram.
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SIMULATION PARAMETERS
Parameter Value
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offset.
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