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ABSTRACT

The Characteristics of Secular Variation

for Photovoltaic System

By Yoon-Seop Kwak
Advisor : Prof. Geum-Bae Cho, Ph.D.
Department of Electrical Engineering,

Graduate School of Industry, Chosun University

The research for a substitute for fossil energy sources and the
worldwide improving environmental awareness have increased the
interest in Phtovoltaic(PV) system as inexhaustible, environmentally
friendly energy technology.

PV system is using the clean and infinite energy source, there
is no air pollution, noise and vibration. PV system operate without
fuel convoy, rotation surface, high temperature and high pressure,
So it is easy to maintenance, long life cycle, simple installation.
Respectively international and domestic PV market growth over
30% and 40% every year.

Photovoltaic power systems convert sunlight directly into
electricity. A residential PV power system enables a homeowner
to generate some or all of their daily electrical energy demand on
their own roof, exchanging daytime excess power for future
energy needs.

While compare preexisted generation of electric power method



with PV system, PV system is more expensive, lower solar
energy density, convert efficiency and depend on the weather and
natural environment.

This paper presents the performance results of a 3kW grid-
connected Photovoltaic system at the Field Demonstration Test
Center(FDTC) in Korea. The system have been installed and
monitored at The FDTC in Korea since October 2002. The 3kW
grid-connected PV system installed in the FDTC to analyze
performance characteristics. The normal power of PV arrays 3kW.
PV arrays are set in a fixed tilt of 18° with azimuth of 0°.

To study the performance of The 3kW PV system, data
monitored during the period from 2003 to 2006 was used. From
these performance monitoring results, the PV system performance
has been evaluated and analyzed for component perspective (PV
array conversion efficiency, inverter efficiency) and global
perspective (system efficiency, performance ratio). These result
will indicate that it is highly imperative to developed evaluation,

analysis and application technology for PV system.
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Fig. 19 Vector diagram of voltage and current
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Fig. 21 Block diagram of PV system
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F o® T 3 F ¥ T 4

AAAL(Y,) | 17.4V E Size(mm) | 1291x328x60

o

AABAF(L,) 3.05A EFA (kg) 6.2

(a1

MR G (V) 21.7V AANBRESFTF 60
2 A 7 (L) 3.35A o] g o] FA 2021 >34 4
Cell Size(mm) | 103x103 o]dl o] WA (m? | 25.41
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Table 4 Performance results of PV system

L. Inverter PV array
Irradiation PV output .
9 output conversion
(kWh/m”) (kWh) ..
(kWh) efficiency
2003 1130 3241 2811 8.9%
2004 1267 3359 2916 9.4%
2005 1409 3348 2759 10.4%
2006 1432 3090 2451 10.8%
Inverter Generation Utilization | Performance
efficiency Efficiency ratio ratio
2003 86.8% 7.7% 11.4% 69.6%
2004 86.8% 8.1% 12.2% 73.3%
2005 82.4% 8.6% 11.5% 77.2%
2006 79.3% 8.5% 12.1% 76.9%
500
450 M
400 M M
S 350 [ - M I M
3 300 T—IHIHH|H — =
§ 250 T | Tl B
Y
5 200 W W
g 150 sV A=l e Y -
100 lmz2c06 || LIl |LIN | ||
W 2005
s0 Hozoo4 ([ HM|HHW | H -
02003
o L=EX
jan feb mar apr may jun jul aug sep oct nov dec

Fig. 24 PV array
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Fig. 25 Inverter output power level by months
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Fig. 26 PV array conversion efficiency by months
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Fig. 27 Inverter efficiency by months
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Fig. 28 Utilization ratio by months
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Fig. 29 Generation Efficiency by months
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Fig. 30 Performance ratio by months
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Fig. 31 The irradiation by days
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Table 5 Performance results of PV system by days

Inverter
Irradiation | PV output Inverter
9 output .
(Wh/m”) (Wh) efficiency
(Wh)
2003. | Total 7227 18670 16410 87.89%
04.15 | Max. 929 2558 2288 89.44%
2004. | Total 7203 17574 15473 88.04%
04.17 | Max. 932 2424 2164 89.26%
2005. | Total 7572 19485 17104 87.78%
04.16 | Max. 945 2612 2331 89.27%
2006. | Total 7548 21536 18881 87.67%
04.16 | pMax. 1007 2887 2569 88.98%
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Fig. 32 PV array output power level by days
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Fig. 33 Inverter output power level by days
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Fig. 34 Inverter efficiency by days
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