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ABSTRACT

A Study on the 3kW

Photovoltaic System using Double Sensor

Hyun-Jun Na
Advisor : Prof. Geum-Bae Cho, Ph.D.
Department of Electrical Engineering

Graduate School of Chosun University

The fossil energy of existing main resources is exhausted globally. The
renewable energy get the limelight and studies have been made actively to increase
the efficiency. As renewable energy, wind power energy, solar power energy, and
etc. are used to energy production in a number of ways. Among these, PV system
1s one of the unlimited energy source and it don’t need transport of fuel,
mechanical operation, and the local temperature. Also, advantage of PV system’s
are maintenance of PV equipment, and easy to equipment and installation. This
study focused that PV system was enhanced by improving structural part because
research of software part of PV system is already saturated ways to chases sun
have such as PV system of fixed array, semi-fixed array, sensor, program, and
hybrid. sensor PV system is ideal way among the different methods except the
tracking error of part shading of sun light. In this paper, The 3kW double-sensor
PV system was proposed. This is organized into two sensor at proposed system at

upper side and right side. these are controlled each device of azimuth and elevation.
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In result, precise tracking control was more efficiency than original sensor system.
In addition, proposed way improved the disadvantage of the problem of partial
shading of the sensor system. During a month, the proposed 3kW double-sensor
tracking PV system and 3kW fixed type PV system gained 569.93507[kWh] and
408.5257[kWh], respectively. In addition, thorough out simulation. it was confirm
that proposed system improve the efficiency of 28.85% than fixed system through
generation outputs. In simulation, average efficiency gap between semi system of
fixed array and sensor array was 17.56[%]. go through data, it was confirm that
proposed system improve the efficiency of 11.28[%] more efficient than original
sensor system. Thus, we confirmed that PV system of double-sensor type was

more efficiency than existing PV system.

Vi
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(a) The short circuit
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Table 1. The solar pro-simulation results according to time

time semi-fixed PV one sensor PV
Area KWANGJU Area KNANGJU
440900 440900
9(h)
Area KWANGJU Area KWANGJU
4/412:00 4141200
12(h)
Area KWAN
Aea KWANGU i
4141500
L 4141500 .
15(h)
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Table 2. The output of fixed type simulation in April sunny day

No. A1 ZHh) AV] A[A] =9 (W]
1 06:00 265.21 0.72 190.95
2 07:00 283.43 2.5 708.58
3 08:00 281.46 4.51 1269.38
4 09:00 273.73 6.29 1721.76
5 10:00 264.57 7.57 2002.79
6 11:00 258.22 8.27 2135.48
7 12:00 254.77 8.42 2145.16
8 13:00 255.27 8.04 2052.37
9 14:00 260.39 7.13 1856.58
10 15:00 267.56 5.65 1511.71
11 16:00 274.59 3.74 1026.97
12 17:00 272.82 1.75 477.44
13 18:00 254.4 0.49 124.66

Table 3. The output of one sensor type simulation in April sunny day

Collection @ chosun

No. A1 ZHh) AV] A[A] =HHF (W]
1 06:00 278.51 1.68 467.90
2 07:00 283.53 4.46 1264.54
3 08:00 275.65 6.36 1753.13
4 09:00 267.51 7.54 2017.03
5 10:00 261.02 8.21 2142.97
6 11:00 256.61 8.53 2188.88
7 12:00 253.66 8.99 2178.94
8 13:00 252.53 8.43 2128.83
9 14:00 255.68 7.97 2037.77
10 15:00 260.85 7.14 1862.47
11 16:00 269.48 5.72 1541.43
12 17:00 276.68 3.49 965.61
13 18:00 270.87 1.26 341.30

— 20 —




71 8ol T2 ALEEE WA ElFFEAA "ol AlEH o] one sensor B
o

9 Eﬂog%%maeﬂeq f\l%ﬂﬂom% AR BT ARG
)
4

=
= o
E

o

REis

a9

GGt AA 2" AlEY ol FH3S 17.22[kWh], one sensor F

oA A el Eok
ka4

{2 Al g

S
[e] b
oA B G 2wlel - 2089[kWhleZ FAE oW v wFEA A3} one sensor

FARA o] Nt A R AlEH ol SAgke] oF 3.67[kWh] =4 YErs. 19 11
2> Al g ol A gxzo|tt

AEH o)L BEAS vlgo g diuAA glkgd A A A8 3 double sensord
FEAA 2F =

—o— semi-fixed PV simulation
v one sensor PV simulation

3000 A
2500 A

. v e e v
2000 P /o \; A

1500 / * v
1000 / *
500 / o |

Output(W)

T T T T T T T T T T T — T T T T T T
05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

Time(h)

Fig. 11 The daily average outputs analysis of PV system
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IV. Al2" 34 2 A7
A N2 T4
1. HFAX 2 A28 7

AlzmE gL 250W Bt B
Al2z=gl3h AlQet double sensor ElFEEdAl~¥l-S AF AlzlEte] Al Al 2wl
s S st kit 250W B HA REo debvulE g E 4%
2a a9 12 BEdd Ade AFEE YERlal 9le™ 3 5% double sensor H
FFLAA 2] AAAGS YERL Atk 9 132 250W B Al A ol
s

A 2w A RS,

INTERNAL STATION R i = EXTERNAL STATION

H4HH1CH)

@_ﬁq

(3, 000=1255E)

l]
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REAS ) ALY Qe (3KVA)

MCCB 2P

MCCB 27
O

AC220V 1020 ,60Hz

F=CV 12/C-4mm¢ , E-dmm#(26C)

Fig. 12 The block diagram of solar power plant
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Table 4. The module parameter of solar cell

PHOTOVOLTAIC MODULE LXP - 3J205V
no 3 = |F o9
1 NOMINAL PEAK POWER(Pmax) 250 W
2 MAXIMUM POWER VOLTAGE(Vmp) 31.08 1%
3 MAXIMUM POWER CURRENT(Imp) 8.08 A
4 OPEN-CIRCUIT VOLTAGEVoc) 37.78 1%
5 SHORT-CIRCUIT CURRENT(Isc) 8.74 A
6 MAX OPERATING VOLTAGE 1000 1%
7 FUSE RATING 15 A
8 APPLICATION CLASS CLASS A
9 RADIANT FLUX DENSITY(STC) 1000 W/m?
10 | Air Mass (AM) 1.5 A
11 MODULE SURFACE TEMPERATURE 25 °C
12 WEIGHT 19 kg
13 Dimension (W * L * T) 1645 * 983 * 42 mm

1645
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Fig. 13 The detail frame of solar module
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Table 5. The specifications of double sensor PV systems

R I
nE R (1EA=250W) ( 3 * 4 ) 12EA -
2E WX 3kWp -

AR A9 HA 36m> 4 Al
5 Y= eholu
TR A0 270°
24 | e 3.000RPM(120W) / DC24V /
e Ration 62,694:1 — 0.047 RPM
5 970l ol &
nw7 | A7 60"
24 | wene 3,000 RPM(120W) / DC24V /
° Ration 288 : 1 — 104 RPM
F A2 PDS A4 U FAu
+H e £1°
FARALZE 3,000 Lux
A=z A5/ %
A 2 T4 712 25m/s, % 20~35m/s
el
- S AWEE 665m/s
SR E Fx% 3,000 Lux H|qFo. 2 2A|7F o] A} x| &
Al2~E] T 25 A9 2000 kg
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Fig. 16 The PDS sensor Fig. 17 The installation location
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Table 6. The parameter of PDS sensor

Photo—-diode array sensor

no g3 = & 9]
1 WEIGHT 500 g
2 INPUT VOLTAGE(V) 12 Vi
3 OUTPUT VOLTAGE(V) 11.6 Vi
4 POWER CONSUMPTION(A) 55 mA
5 OPERATION TEMPERATURE -20~70 °C
6 STORAGE TEMPERATURE -40~85 °C
7 CERTIFICATES IP65 -

SAFETY
i g AAYY wE tolor ng
CONTROL METHOD
9 Z9AA 03V A 1 us DA
PWM =223 29 / S-232% ¢
10 CONNECT METHOD
ofojo] Q& AYH HEH2 (05 m/ 6 PIN)
ez JIER [ 7|+%
LAV
| o [ b [ -
- I Feedback I
"c'" ‘ PVEE
y | Lt 2SR
Pulse ’ﬂ:t’oe:/ » ﬂDIE; } sﬁr DCRH -
| Feedback |

Fig. 18 The block diagram of PV
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Fig. 20 The photo of worm drive
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Table 7. The specifications of actuator
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Fig. 22 The side view image and photo of solar power plant
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Fig. 23 The initial mode of the side view image and photo

of solar power plant
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Fig. 25 The schematic diagram of inverter
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Table 10. The date of outputs in May

No. | ©#(day) | AlIgte A=®[W] | ®E A2 W] | &S] [W]
01 05/01 24562.11 17949.47 6612.64
02 05/02 19737.03 17957.41 1779.62
03 05/03 27564.17 19514.23 8049.94
04 05/04 12441 .68 10538.70 1902.98
05 05/05 27100.44 19908.88 7191.56
06 05/06 26272.77 19332.69 6940.08
07 05/07 26328.45 19380.30 6948.15
08 05/08 23440.88 16277.26 7163.62
09 05/09 24006.68 17679.94 6326.74
10 05/10 22967.02 18204.46 4762.56
11 05/11 11677.29 11000.29 677
12 05/12 23413.17 14217.34 9195.83
13 05/13 23987.18 17772.29 6214.89
14 05/14 6584.74 5095.92 1488.82
15 05/15 25792 0 25792
16 05/16 22882.84 654.00 22228.84
17 05/17 24689.91 17900.53 6789.38
18 05/18 23948.84 17795.69 6153.15
19 05/19 19449.06 16324.04 3125.02
20 05/20 4293.67 3211.80 1081.87
21 05/21 23304.15 13667.02 9637.13
22 05/22 20688.84 16938.28 3750.56
23 05/23 17560.23 12609.68 4950.55
24 05/24 14896.99 0 14896.99
25 05/25 7581.74 0 7581.74
26 05/26 26686.49 0 26686.49
27 05/27 22694.96 14803.71 7891.25
28 05/28 21763.02 16468.32 5294.7
29 05/29 24233.47 16621.73 7611.74
30 05/30 21698.08 17337.77 4360.31
31 05/31 22344.36 16363.98 5980.38
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