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Abstract
HA7| Y SUHAABS ACHEA SO PRt

4.16 kv O[5t A EXYS A 8ot=
ESHMBA|AEIOA 13.8 kV_ACOZ, 2|10
DC_ZZHEQI A= 12 KV_DCOZ 1l5lE|=
N2 2Iakstar QUCE O] HZ0IM 2 ==0M=
SUY HEHAISOIM AFBE 4= Q= 22 HE2E
THEE AJNSHD, Aot A ZA1| A1E
HIAIGIALY.

The integrated power system for all-electric ships is
evolving toward a high voltage of 13.8 kV_AC in the
integrated power system that applies a grid voltage of
4.16 kV or less in the case of an AC-power system,
and 12 kV_DC in the case of a DC-power system.
Against this background, in this paper, a modular
multi-level converter that can be used in medium
voltage power systems is introduced, and the control
method and application case results are presented.

27| MEHAIl Electric Vessel),
ESHMBA| A (Integrated Power System),
D52 HE|2Y| ZAHE{(Modular Multi-level Converter),

4R A= (High-voltage Direct Current),
222k 215 (Medium-voltage Direct Current)
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Fig. 1. MMC for HVDC transmission system
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Fig. 2. A method of driving a motor by controlling the
grid—side MMC as a controlled current source
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Fig. 3. A method of controlling a motor by injecting a
common mode signals in the d3-g3 frame of a 5—phase
motor
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Fig. 4. Control block diagram of the MMC
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Fig. 5. MMC for converting AC voltage of synchronous
generator to DC voltage
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1. Rectifier Station
2.11-Level MMC Controller
3. DC-Link Voltage: 12,000[V]
4. Grid Voltage: 6.9[kV]

5. PS without Carrier

Fig. 6. Simulation system to verify MMC function

Table 1. Parameters of the MMC

Parameter Value

SM no. per Arm (No/Arm) 10
SM capacitance [F] 1.1e-3
Arm inductance [H] 30e-3
AC-grid-side cable resistance [Ohm] 0
AC-grid-side cable inductance [H] 20e-3
AC—grid voltage [Vac rr] 6,900
MVDC-grid voltage reference [Vpc] 12,000
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Fig. 7. Constant voltage control characteristics of MVDC
system
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Fig. 8. Load scenarios for MVDC grids
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Fig. 9. Upper-arm voltages
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