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A high voltage conversion and reliability converter is required for future MVDC microgrid. The
proposed converter can use low voltage switches and number of modules to achieve flexible high
voltage conversion. In addition, the ripple cancel function improved the lifetime of capacitors in
converter.

Nowadays, it could discover that there are a lot of power conversion
techniques around the world. According to the U.S. Energy Information Administration’ s latest
International Energy Outlook 2017 projects that the world energy consumption will grow by 28%
between 2015 and 2040. The reduction of energy consumption become a significant task in power
electronics.

Future medium voltage DC microgrid is considered as the high efficiency and reliability power
distribution system. In this research, the bidirectional converters were proposed as a power router
to connect each DC microgrid. The prototype of converters features high efficiency which overall 94
%, nearly zero voltage/current ripple on DC-link capacitors, and build-in EMI noise filter. In
addition, the high voltage conversion can be achieved by the multilevel configuration with low
voltage stress semiconductors. Accordingly, the proposed converters can achieve high power density
and reliability in future MVDC microgrid.
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1. WHEPHAR S MO 5
The DC power grid is regarded as a potential utility for future Internet of Things society due to high

efficiency, stability, and reliability. Without additional AC/DC conversion in devices, the total efficiency

could be improved by 17% to 20%. In addition, it is easy and high efficient to integrate with the renewable

energy and battery storage in a pure DC power system.
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Future DC power grid is considered as shown in Fig. 1. Therefore, the bidirectional DC/DC converters
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operated in high and different voltage conversion for connecting each DC power grid.
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Fig. 1. Concept of next generation DC power grid.
Among the bidirectional DC/DC converters, the H-bridge dual active bridge converter is the most general
used solution. However, the H-bridge converter has three tasks need to overcome: (1) High voltage stress

on switches, (2) the DC bias current of transformer occurred during transient load, and @ the high

current ripple on DC-link capacitor as shown in Fig. 2.
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Fig. 2. Conventional H-bridge Dual-Active-Bridge (DAB) and Triple-Active-Bridge (TAB) converters.
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3. WHEDTTIE

To overcome the drawbacks of conventional H-bridge converters, two types of ripple cancel converters

were developed in this researches:
(1) Basic unit of proposed multilevel module converter for low voltage DC microgrid as shown in Fig. 3.

(2) Proposed multilevel module converter for medium voltage DC microgrid as shown in Fig. 4.

-

Fig. 3. 2 port and 3 port basic unit of proposed DC/DC MMC converters for 380 V DC applications
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Fig. 4. DC/DC converters for high voltage (760 ~ 20 kV) DC applications.



4. WFZERR

(1) Basic unit of proposed multilevel module converter for low voltage DC microgrid:

Compared with conventional DAB converter, the proposed circuit features:

(D Number of switches and Voltage stress on switches: the proposed circuit has half number of switches
and well-clamped voltage without voltage spike.

(@ No DC bias current on transformer: smaller transformer design can be used to avoid saturation occurred.

@ Ripple Cancelled on DC-link capacitors: the nearly zero ripple characteristic make electrolytic
capacitors have better lifetime and reliability.

@ Better efficiency: the proposed circuit has better efficiency performance at light load condition.
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Fig. 5. DC/DC converters for 380 V DC applications. Fig. 6. Voltage stress on switches.
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Fig. 7. Proposed bidirectional ripple cancel DC/DC converter..
(2) Proposed multilevel module converter (MMC) for medium voltage DC microgrid:
The proposed MMC inherit above four characteristics from basic unit circuit. In addition, the voltage

automatic balanced in the series-connected switches.
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(a) A 900V to 600V prototype (b) Hardware demonstration
Fig. 8. DC/DC converters for high voltage (760 ~ 20 kV) DC applications.
In summary, the proposed circuits have higher efficiency at light load condition, and the low voltage stress
semiconductors can be used for high voltage application, and the nearly zero ripple of DC-link capacitor
makes the volume of capacitor reduce and lifetime improve. The proposed circuit can be expected as a high

efficiency, reliability, and low cost solution for future MVDC microgrid.
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