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Abstract

A new test circuit for an MMC-based valve HVDC power converter is proposed. The proposed scheme
satisfies the required clauses from IEC-62501. The valve test current contains second harmonic component and
DC offset as well as a fundamental component that is quite similar to the real operating arm current of MMC
based HVDC power system. The structure of the proposed test circuit is simple compared to conventional test
circuits. Furthermore, the power supply voltage rating of the proposed test circuit is reduced dramatically
around 20% of the conventional scheme with the same current rating. The validity of the proposed test circuit

is verified through simulation and experimental results.
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Fig. 1. MMC-based HVDC power station
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Fig. 2. Valve test circuit
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Fig. 3. Valve test current, submodule capacitor voltages, and
number of turned-on submodule upper IGBTSs in each valve
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TABLE 1
SIMULATION PARAMETERS

Parameter Value

Corr: Cour 33 [mF]

L 3 [mH]
Ypc 2,000 [V]
Average of v, and v,,, 2,000 [V]
i1, pe 120 [A]

L1, peak—to—peak 800 [A]

Submodule Input Current

i,
500 [A]
0[A]

-500 [A]

sy
2200 [V][~
2000 [V]
1800 [V]

Main Submodule Output Voltage
VsM,0,1~n Ar

01101 0

Auxiliary Submodule Capacnor Voltage

Vaux,n

2200 [V]
2000 [V]
1800 [V]

Vaux,01~n 4

Auxiliary Submodule Output Voltage
SR

s I TN,

VLA Inductor Voltage

Fig. 6. Waveforms of i;, vg,,
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v (Y

aux,0’

auz,3? and vL

TABLE II
SCALED DOWN EXPERIMENT PARAMETERS

Parameter Value
Cars Crua 3.3 [mF]

L 3 [mH]

Upe 30 [V]

Average of vg, and v,,, 27 [V]
1. pe -04 [A]

L1 peak—to—peak 4 [A]
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