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Be scalable to meet different power requirements
with modular design

lower cost
Improved reliability
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Developing an architecture for standardized ,
highly integrated , modularized power electronics
Interconnection technologies that will come as
close as possible to oplug-and-playd for
distributed energy platforms ;

Reducing costs and improving the reliability for
DE and interconnections by developing
standardized , high production volume power
electronic modules;

Improving the flexibility and scalability for power

electronic modules and systems to provide
advanced functionality at a range of power levels.
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Figure ES-1. Proposed modular configuration for DE power electronics interface
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Table 1. Power electronics systems for different power conversions
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‘ Power Conversion ‘ Common Module Names

AC-DC Rectifier

DC-AC Inverter

DC-DC Boost, Buck, Buck-Boost, Chopper

AC -AC Cycloconverter, Matrix Converter
AC-DC-AC Back-to-Back Converter, Rectifier-Inverter

Photovoltaic Systems
Wind Systems
Microturbine Systems
Fuel Cell Systems

Internal Combustion Engine Systems

Battery Storage Systems
Flywheel Storage Systems
Plug-In Vehicles.
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It converts the generated DC power into AC
power compatible with the utility . It also
contains the protective functions that
monitor grid connections and the PV source
and can isolate the PV array if grid problems
occur. The inverter monitors the terminal
conditions of the PV module(s) and contains
the MPPT for maximizing the energy
capture .
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o number of power processing stages

u location of power decoupling capacitors

o utilization transformers (LF and HF)

u types of grid interfaces




SINGLE STAGE AND MULTIPLE STAGE

The single-stage inverter must handle all tasks
such as maximum -power-point -tracking (MPPT)
control, grid-current  control, and voltage
ampl I pcEisicompgur\ahich e oseful
for a centralized inverter .

Another possibility Is to use a dual-stage
inverter . In this case the dc/dc converter
performs the MPPT (and perhaps voltage
ampl 1 p ¢ and the dc/ac inverter is dedicated
to control the qgrid current by means of pulse
width modulation (PWM), space vector
modulation (SVM), or bangdbang operation .
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SINGLE PHASE 0 MULTIPLE STAGE

The DCOAC full -bridge inverter controls the grid
current by means of PWM or dbang-b a n gpération .
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Figure 7. Single-phase multiple-stage PV power electronics



THREE PHASE

For larger systems over 10kW, 3-phase inverters are
most often used. All the configurations described for

single-phase utility connection can be used for the three

phase.




