Pesign and Development of DC-Distributed
System with Grid Connection
for Residential Applications

T.-F. Wu, Y.-K. Chen, G.-R. Yu and Y.-C. Chang

Elegant Power Application Research Center
(EPARC)
National Chung Cheng University (CCU)

2011/05/31

Elegant Power Application Research Center



- + & &

Outline

System Configuration
Kernel Modules
Demo. House
Conclusions

EAEE




o System Configuration

- -

G-Drveciomal

-'L[r LU Jpsserner

T

Geen Power Generator

Rire & Snlar Hyadregen (H-)

IMC-Girid
Ikeznlator

Crenerion & Slosse

Wmd
Tutmnre

ITalisr



©» Kernel Modules

+ Bi-directional I nverter
»Single-phase Bi-directional Inverter
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©» Kernel Modules
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Take GC as an instance
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+ Measured Waveforms (Po = 1 kW)

Grid Connection

Rectification

(vs: 100 V/div, i : 5.0A/div, 2ms/div)

(Vs: 100 V/div, i : 5.0A/div, 2ms/div)
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+ Measured Waveforms (Po = 3 kW)

Grid Connection

(vs: 100 V/div, i : 10.0A/div, 2ms/div)

(Vs: 100 V/div,i : 10.0A/div, 2ms/div)
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+ Measured Waveforms (Po. =5 kW)

Grid Connection

(Vs: 200 V/div, i : 10.0A/div, 2ms/div)

Rectification
10.0A/ @ 200V/ 3200 20002/ Stop 3

(Vs: 200 V/div, i : 10.0A/div, 2ms/div)
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+ Bi-directional | nverter
» Three-phase Bi-directional Inverter
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+ Bi-directional | nverter

» Three-phaseBi-directional Inverter

A line period is divided

INto 6 regions.

60° 120° 180° 240° 300° 360°
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+ Predictive Current Control
e Duty-Ratio Control Laws— Two Phase Modulation
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+ Bi-directional Inverter
» Three-phase Bi-directional Inverter — 10 kW

Grid Connection

(ir igandi;: 10 A/div; time: 2ms/div)

(a)




©» Kernel Modules ﬁ

» Bi-directional Inverter — Cbgrger/Discharger
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+« Bi-directional Charger / Discharger (1)
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#+ Bi-directional Charger / Discharger (1)

transformer & switch currents
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+« Bi-directional Charger / Discharger (I1)
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clamping capacitor and switch
voltages

UL

(Vc: 100 V/div, Vygmay: 50 Vidiv, Time: 10us/div)
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Near ZCS tur n-off

1ds(M4) - Visona)
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+ Maximum Power Point Tracker
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+ Maximum Power Point Tracker

Near ZVS turn-on
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+ DC-Applianceand Product

|nput stage of a DC product
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+ DC-Grid Regulation
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¢» Conclusions

» Current Applications of the Core Technologies
e DC-distributed Systems with grid connection
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» Extended Applications
e Baittery Testing System

. AC-Grid
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e UPS-Battery Maintenance System
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» Extended Applications
e Moving Data Center
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