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A Study on the Power Converter Control of Utility Interactive

Photovoltaic Generation System
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Abstract

In this paper, a photovoltaic system is designed with a step up chopper and single phase PWM(Pulse
Width Modulation) voltage source inverter. Where proposed Synchronous signal and control signal was
processed by one-chip microprocessor for stable modulation. The step up chopper operates in continuous
mode by adjusting the duty ratio so that the photovoltaic system tracks the maximum power point of solar
cell without any influence on the variation of insolation and temperature because solar cell has typical
voltage and current dropping character. The single phase PWM voltage source the inverter using inverter
consists of complex type of electric power converter to compensate for the defect, that is, solar cell cannot
be developed continuously by connecting with the source of electric power for ordinary use. It can cause the
effect of saving electric power, from 10 to 20(%). The single phase PWM voltage source inverter operates in
situation that its output voltage is in same phase with the utility voltage. In order to enhance the efficiency
of photovoltaic cells, photovoltaic positioning system using sensor and microprocessor was designed so that the fixed type
of photovoltaic cells and photovoltaic positioning system were compared. In result, photovoltaic positioning system can
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improved 5% than fixed type of photovoltaic cells. In addition, I cormected extra power to the system through operating the
system voltage and inverter power in a synchronized way by extracting the system voltage so that the phase of the system
and the phase of single-phase inverter of PWM voltage type can be synchronized. And, It controlled in order to provide
stable power to the load and the system through maintaining high power factor and low output power of harmonics.

» Keyword : photovoltaic, solar cell, inverter, PWM(Pulse Width Modulation)
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Table 1. Parameter of circuit

A 5 A & 220(V)/380(V)
YKL 50(mH]
2| o g 8(mH)
H 3 3 3z
Z g M 220(uF)
_— 2| o g 5(mH)
Z g M 2(uF)
H = H 0.85
x4 gt & o 4(KHz)
uj
T W x o 60(Hz)
7lE xl_-|o
oo A A etz 160(V)
CEIEF 2(A)

TS 2 Ao AlzE] 3L BlgA] ofdlo] (array)
1205, 4 - BE 4x5% TSR 1709 & (module)&
FHd 50(W), WS 1601V), @7 2(A) =S A}
B3l HFAA] ofgol =27 EYHE AR A %
Z9ollM 48 Foll W PWM SIHEGM ufF Aoz
AR A 3Tt o] of B AlzElE sl FEAR
A7) E9 A, AR 4 FEHE (F 2o YR,
S4¢ 225 (2" 19)9 JeRisich

B2 S8 olyEe o celg Hols

ouLH X /ST

Table 2. Open circuit voltage and short circuit current data

7H = 74 =
AV HFA AV HFRA

1 100.2 1.20 13 100.6 1.68
2 100.6 1.42 14 100.6 1.67
3 100.4 1.48 15 100.8 1.45
4 100.6 0.84 16 100.2 1.70
5 100.4 1.20 17 100.2 1.69
6 100.0 1.00 18 100.6 1.12
7 100.2 1.12 19 100.8 1.1
8 100.8 1.26 20 100.0 0.99
9 100.6 1.30 21 100.0 0.96
10 100.0 1.32 22 100.6 0.96
" 100.4 1.12 23 100.6 1.02
12 100.8 1.67 24 100.0 1.12
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