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ABSTRACT: In this paper, We have simulated the output variation of the PV arrays installation with position & angle change. The
existing 3 solar array system are 43° southeast and each of the mounting angle is 17°. The PV output power is 240 kW. The composite
studied systems in this paper arrays altered 2 PV array among 3 PV array system- the output 144kW. We simulated this system using Solar
Pro ver.4.1. The simulation conditions are southwest 43°/array, mount angle 27°/array. Because the southeast have shadow
effect-higher mountain The purpose of southwest 43° is reduce the shadow effect. The simulation results of the suggestion design
algorithm compared to 1,590 kWh/year output is increased with the southeast.
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Nomenclature H : solar altitude
6 : declination of the sun
Pmax : max power, mW ¢ (da] 1at1t1u(cile .
Iy, : total (solar) irradiance niday} : tota ays otayeat
I : direct component v +solar .azu.nuth )
I‘ ! diffu . H, : culminating solar altitude
B : diffuse componen ‘ .
o8y P e[hour] : equation of time
Ly, : reflected component
I, : sol =1.382[kW/m’ odes]  hour <
sC - sofar const?nt(— - [ . m]) x[rad] : coefficient of days
Iy : etraterrestrial solar irradiance nlday] : total days of a year
p : albedo (ground reflectivity) ) - latitude
I} : tilt < of PV module Adeg] : longitude
2 : azimuth < of PV module 1, : photovoltaic current
0 : angle between incident light and PV module I, - diode saturation current

: inner series resistance
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k : boltzmann constant

T.[K] :module temperature

Subscript

BIPV : building integrated photovoltaic
PCS :power conditioning system
MPPT : maximum power point tracker
DAQ : data aqusition system

RCC :remote control system
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Fig. 2. Outdoor layout of PV Array
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Fig. 4. 3D Map of PV site
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Fig. 5. Target PV array for simulation

Latitude:NL 35 deg 00 min Longitude EL 126 deg 42 min
Area MOKPO

Viewpoint theta = 43 deg phi = 45 deg
1/106:00

Fig. 6. Existing design of PV system

4.2 30 €A H AlEaolM

Fig. 6~Fig. 9= 2}Z} 7]|& A 3D 225, H7¢3D &
ofF|oH Bj g WE A E 74, Aol whE 1AL HSHA
a0l Uehd Zloft). 3]= 442 104 * 161 & * 37}
AR FJsIloH, JIHE 852 95%, 3|2 £4-2- Max. 2%,
TR W Kg 5 70%2 Akt of|ol o] dA|zt
e 242 27° = SI3AT

i)

ac}’



J.P. Yoon et al./ Current Photovoltaic Research 2(4) 189-194 (2014) 193

Latitude: NL 35 deg 00 min Longitude EL 126 deg 42 min
Area MOKPO
Viewpoint theta = 21 deg phi = 48 deg

10000

Fig. 7. Changing the design for PV system
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Fig. 8. Wiring for PV circuit

Latitude:NL35 deg 00 minLongitude:EL 126 deg 42 min
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Fig. 9. Shadow effect simulation
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[Annual]

Country: KOREA Area: MOKPO

Meteorological DB: Additional Points

Manufacturer: HANSOL Model: HS300MD-E01

Capacity(kW): 144.00kW Inverters x Parallels x Series: 3x16x10
Inverter Efficiency: 0.950 Reduction Coefficient: 0.960

Shadow eﬂecl ON Temp characteristic: ON

Name Totallrrad. | Direct Ivad, | Diffuse lrrad. | Reflected hrad. | Horizontal lrad. | PV Energyd INV Energy EPV Voliage | PV Current
Unit kWhim2 | kWhim2 KWh/m2 KWh/m2 KWhim2 kWh; KWh v A
Jan 9588 B5.74 2947 087 TI1| 11246407 1068408 33083 11091
Feb 9559 6174 3313 07z 8275| 11388480 10818.05 32550 11661
Mar 14023 8355 5554 114 131.08 1668895) 1585450 32050 14375
Apr 158,65 8743 6985 137 15751| 1838826 1746884 mns 155.02
May 168.26 B787 7887 151 17356 | 18896520 1795169 30268 14929
dun 14653 7480 7039 1M 16359 16294540 15479.81 29692 12768
Jul 13460 6936 6402 12 14017 | 14853607 1411092 2938 nra2
Aug 13215 70.95 60.03 7 13367 14408410 1368894 2142 12132
Sep 14215 B 5925 118 13675 1536201§ 1459391 2520 14347
Oct 13362 8343 4914 1.4 11973 1474659 1400926 30247 4231
Nov 467 6362 3036 068 78.20| 10666348 10133.03 314.38 1o
Dec 60.08 55.83 2370 055 6288) 9243810 878162 326.00 9341
Max Value 168.26 87 87 7887 151 T7356| Teavesol Vo160 T053 155.02
Max Term May May May May May May, May Jan Apr
Mean Value i 309.06 121.70
Sum Value 152240 §86.02 62376 1262 1446.98 | 172184 91y 163575 66

]

[Annual] 1 1
Name Total Irad. | Direct Irrad. | Diffuse Irad. | Reflected Ivad. | Honzontal Irad. | PV Energyd INV Enﬂy PV Voltage | PY Current
Unit kWhim2 kWh/m2 kWhim2 kWhim2 kWhim2 kWh kWh V A
Jan 9786 67.89 2913 084 TLAT| 11812024 122142 32902 11569
Feb 96.78 63.12 R 0% B275] 1175649 1116866 3N% 12045
Mar 14062 8429 5491 143 131.08| 16897.258 1605239 31945 146.18
Apr 157 86 BT.08 69,06 172 16751 18346948 1743149 31083 15495
May 166.57 86.70 e 189 17356 | 18668.86) 1773542 30097 14853
Jun 144 345 69.59 167 16359 | 16005.93] 1520563 04 12697
Jul 13303 68.21 6329 153 14017 | 14621260 1389019 2107 1564
Aug 13115 0.3 59.35 146 13367 | 14313844 1359815 29008 121.00
Sep 14202 8195 58.58 149 136.75| 15483958 1470975 M 14557
Oct 13472 8483 4858 130 1973 15073608 14319928 30128|  14a88
Now 9%6.35 6548 002 085 7820 11131803 1057521 N 11669
Dec 8199 57.87 2343 0.69 6288 | 9744841 925760 32659 99.44
Max Value 16657 87.08 7197 189 17356 eeenBe] 17735420y 32902 15095

lax Term lay Apr ay ﬁ'mv lay lay| lay Jan Apr
Mean Value 307.79 12958
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Fig. 10. Simulation Result of PV system
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