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Abstract

This project focuses on the development of advanced digital control
technology for utility-tied photovoltaic inverters. Solar energy has found its great
potential in the development of renewable energy due to its easy installation, low
cost, and direct applications to the current utility network. The photovoltaic
inverter, PV-inverter, can directly transfer the solar energy form the solar cells to
the utility power network. The PV inverter can provide electrical power to the
home appliances as well as electricity to the utility without using the
cumbersome battery. Applications of the PV inverters make it possible to realize
distributed power generation systems, this can greatly relief the requirement to
build conventional power plants. Because of the great potential in promotion the
PV inverters in residential electrical generation, industrialized countries are now
proceeding legisations of standards and regulations for utility interface of
residential and intermediate PV systems. In order to keep cope with the future
development trend, this three-year project focuses on the development of key
technologies for advanced utility-connected PV inverters. In the first year, we
will focus on the development of a high-efficiency modular power converter for
the utility-connected PV inverters. High frequency soft-switching techniques will
be used in the design of the PWM inverter to comply with the stringent
efficiency requirement. A PWM inverter module with a rated power of 2 kVA
has been constructed in applications to 110/220V utility grids. A systematic
design procedure has been developed for the synthesis of the output filters of the
PWM inverter to comply with the EMI standards. Fully digital control technique
for the grid-connected PV inverters based a single-chip DSP controlled has been
developed.

Keywords solar cell, photovoltaic inverter, utility-tied inverter control, robust
control, maximum power point tracking, islanding detection and
protection, DSP control, intelligent control
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2.1 2 kVA
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Xantrex Sunny Boy Omnion Fronius Mastervolt Sysgration
Competitor Specifications

STXR2000 2100TL 2500 2KW 1G2000 QS2000 Apollo 2000
AC Output Voltage (Nominal) 240 Vac 240 Vac 120 Vac 240 Vac 230 Vac 110 Vac
AC Output Voltage Range 211~264 Vac 198~260 Vac  105~127Vac 212~264 Vac 104~115 Vac
Continuous Power 2000W 1900W 2000W 1800W 1600W 2000W
Efficency (Peak) 94% 96% 92.50% 94.40% 95% 92%
AC Output Characteristics Current source
Frequency (Nominal) 60 Hz 49.8~50.2 Hz 60 Hz 50 Hz 50 Hz 50/60 Hz
DC Input Voltage (Nominal) 48 Vdc 125~600 Vdc 200 Vdc 150~450 Vvdc 200 Vvdc
Mppt Voltage Range 44~85 Vdc 125~600 Vdc  100~400 Vdc  150~400 Vdc 100~380 Vdc 180~240 Vdc

Full Power Output 52~85 Vdc 450 Vdc 450 Vdc

Abs%':fceui“t"s)gg Zr: K/\égpe” 120 vdc 600 Vdc 400 Vdc 120 vdc
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#include <math.h>
__declspec(dllexport) void simuser (t, delt, in, out)
double t, delt;
double *in, *out;
{
static double ek=0., ekp=0., yk=0., ykp=0., ykp2=0;
ek =in[0];
yk = (2.018*ykp - ykp2 + 1.003*ek - ekp)/1.018;
out[0] =-0.01 * yk;

ykp2 = ykp;
ykp = yk;
ekp = ek;
}
58 C++ G,
{ i 1. ] - o ] | _J _'_!
59 PWM
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(photo voltaic effect)
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