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System Configuration
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Kernel Modules
Bi-directional Inverter
�Single-phase Bi-directional Inverter
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Measured Waveforms (Po = 1 kW)
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Measured Waveforms (Po = 3 kW)
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Kernel Modules

� Three-phase Bi-directional Inverter
Bi-directional Inverter
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Kernel Modules

A line period is divided 
into 6 regions.

� Three-phase Bi-directional Inverter
Bi-directional Inverter
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Kernel Modules
Predictive Current Control
• Duty-Ratio Control Laws ─ Two Phase Modulation
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Only phases R and T in switching 
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Kernel Modules

� Three-phase Bi-directional Inverter ─ 10 kW
Bi-directional Inverter

(iR, iS and iT: 10 A/div; time: 2ms/div)
(a)

Grid Connection

(iR, iS and iT: 10 A/div; time: 2ms/div)
(b)

Rectification



12

Kernel Modules
� Bi-directional Inverter ─ Charger/Discharger
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Kernel Modules
Bi-directional Charger / Discharger (I) 
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Kernel Modules
Bi-directional Charger / Discharger (I)

transformer & switch currents

 

VC 

VPN 

Rail voltage VPN and clamping 
voltage VC
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Kernel Modules
Bi-directional Charger / Discharger (II)
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Kernel Modules

(VC: 100 V/div, Vds(M4): 50 V/div, Time: 10 µs/div)

clamping capacitor and switch 
voltages

(Vds(M4): 50 V/div, Ids(M4): 10 A/div, Time: 1 µs/div)

Vds(M4) Ids(M4)

Near ZVS turn-on
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Kernel Modules

Near ZCS at high-side switch

(Vds(M8): 100 V/div, Ids(M8): 2 A/div, Time: 50 ns/div)

Near ZCS turn-off

(Vds(M4): 50 V/div, Ids(M4): 10 A/div, Time: 1 µs/div)

Vds(M4)Ids(M4)
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Kernel Modules
Maximum Power Point Tracker
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Kernel Modules
Maximum Power Point Tracker

(200 V/div, 10 A/div, 0.5 µs/div)

Near ZVS turn-on

(200 V/div, 10 A/div, 0.5 µs/div)

Near ZCS turn-off
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Kernel Modules

DC-Appliance and Product

Input stage of a DC product
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Kernel Modules

DC-Grid Regulation 
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Demo. House
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Demo. House
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DC AC

Demo. House
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Conclusions

� We do need team work
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Conclusions

� Current Applications of the Core Technologies
� DC-distributed Systems with grid connection
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Conclusions

� Extended Applications
� Battery Testing System
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Conclusions

� UPS-Battery Maintenance System
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Conclusions

� Extended Applications
� Moving Data Center
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MCC
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DC Oven

DC Washing 
Machine

DC 
Refrigerator 

DC Air Conditioner
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DC Fan

DC 
Computer
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MPPT
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