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ABSTRACT

In this paper, a hardware prototype for the 10kVA
11 level MMC was built and various experimental works
were conducted to verify the operation algorithms of MMC.
The hardware prototype was designed using computer
simulation ~ with ~ PSCAD/EMTDC  software.  After
manufactured in the lab, the hardware prototype was tested
to verify the modulation algorithms to form the output
voltage, the balancing algorithm to equalize the sub module
capacitor voltage, and the redundancy operation algorithm to
improve the system reliability.
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Fig. 1. Configuration of 11-level MMC

n : Total SM Number
N : Faulted SM Number

R : Total RM Number

Vearn) : SM CAP Voltage

Iym : Arm Current
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Fig. 2. Redundancy operation algorithm
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Table 1. MMC ratings and circuit parameters

Parameter Unit Value
Power kW 8
DC link v 1000
Cell Voltage A% 100
Sub-Module Cap. uF 3360
Arm Reactor mH 4710
Number of SM Per Arm EA 12
Rated MI - 1.0
Load-R Ohm 50
Load-L mH 276
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Fig. 3. line-line output voltage, line-line output voltage THD
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Fig. 4. MMC operation analysis with zero faulted module
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Fig. 5. MMC operation analysis with one faulted module
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Fig. 6. MMC operation analysis with two faulted module

3. Hardware result
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Fig. 7. MMC operation analysis with zero faulted module
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Fig. 9. MMC operation analysis with two faulted module
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