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(A Study on the Photovoltaic Array Optimal Arrangement Considering Power Output)
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Abstract

Photovoltaic array distance will be calculated that can have maximum output through the rearrangement of
photovoltaic array by comparing and analyzing the power output decrease from the shadows of photovoltaic
arrays according to the consideration of incidence angle that is not suitable to the situation of our country
among the causes of power output decrease by sampling photovoltaic power generation plants.

When relocate simulation result photovoltaic array 1 line, when relocate about 2.8[%], photovoltaic array 3
lines when relocate about 1.2[%6], photovoltaic array 2 lines, output of about 5.0[%6] improved. Also, gained space
gains of photovoltaic array party 1.29[m] when relocate photovoltaic array party 0.82[ml, 3 lines when relocate
photovoltaic array party 0.39lml, 2 lines when relocate 1 line. As gains occur on photovoltaic array clearance,
time that receive effect of shade was slowed down gradually and showed result that elevation of output shows

finally.

Key Words : Photovoltaic Power Generation Plant, Photovoltaic Array Optimal Arrangement,
Simulation of Relocated Photovoltaic Array
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Table 1. Specification of Photovoltaic power plant
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Table 2. Monthly output amount DATA of power
plant (A) and power plant (B)
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[kWh] 7 [kWh] A [kWh] A7 [kWh] A7

(A) | 64607 | 387 | 71913 | 431 [56422| 350 | 36664 | 4.26

(B) |273374| 491 |306408| 550 |237,364| 441 |131221| 457
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Table 3. Precipitation, sunshine duration, clouds
DATA of power plant location

102
3 9 | 89 | 99
i © © (15%)
W | 1122 | %6 | 04 | 05
744 % mm > -
(B) 139.2 1575 589 1.7
(A) 1499 222.4 1719 116.1
9 2 ) 7Hh]
(B) 138.1 176.1 1570 112.0
ey W | 72 | 60 | 58 | 35
® | 73 | 59 | 56 | 36
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Table 4. Conversion average development amount
by time zone of September and October

94 104
(A H | By A (AT H A& |((B)Td 4

Al 6.19 1.32 1.04 0.03
84 130.46 204.56 120.75 234.56
9A] 402.52 653.37 459.50 640.01
104 | 684.74 886.66 T77.86 922.10
1141 | 802.86 92290 | 1,015.79 | 1,014.42
1241 | 880.63 961.73 | 1,175.24 | 1,052.95
134 | 856.04 93772 | 1,111.60 | 994.97
14A] | 826.46 879.45 | 1,046.97 | 1,020.62
15A] | 71648 883.08 894.19 982.78
1641 | 519.26 795.85 652.53 859.79
1741 | 333.05 590.85 341.56 438.66
1841 | 116.07 214.73 52.54 39.54
194] 3.65 1.09 2.01 0.89

m{g
o
tlo
B
&
>,
Ry
fe b
1%
_O,L'
38
)
o,
il
=
=
P,L
~N
Ho
:fu)ga

TN

SN
[
il

o
&
e
R
[
1o,
O
e
o
)
e
>
N,
=
%

)
Al
=T
O,

(o3

9
o

N

(0]

o
>
iy
i)

r
oL o M
Oy ot

5 2

> Z o

j'Q, }—'é‘_[ r1r (il

m r:

o Z
=
=

fo nk
i)
2
ol
=
E
I
&
[

- o
o

Ey ot
=2
=
QL
e
>
N
fu)
&

(e
=
z
)

o
fr
v
rlo
Y

b =2
P
o =

1z00.00

1000 00 .
200.00 —ﬁ ——
600.00 . : ey 0 A
a00.00 j \ e =41
200,00 ~— / \

0.00 -4l = — = i
7 8 91011 121314151617 18 19

O3 1. SYUSCZ St Hlwst 9 A[ZICHE gisat
Hlwaej=

Fig. 1. Output comparison graph by September
time zone that convert to same daily
dose and compares
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Fig. 2. Output comparison graph by October time
zone that convert to same daily dose and

compares
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Table 5. Comparison by photovoltaic system’s
installation type

. 14 N A A
AR yana | FE | qoomwis)
A wA% | 36 | 100061715 | 19800m]
A bag | 39 | 1050%] | 1,980
g |17 400 | 150 [ 8300n]
2% | 49 | 1200%] | 79200m]
¥ =RolAl 1090) FASH ek 2e9)
AskE BAE] skel (AT (B2
Zes g 00 2702 By, BE

Z2H - A7)1dn e =i A] #1239 #1235, 20099 1249

At A0 faAZ - A0 - A6

AAGEel A ek Aol e
a4 g o Flch A% 43
A2t (B0l A e Bt
= 3 5ol bl 213} o] AR Aol L

Aolele o 4 )

(Brse] S8 Aok mEol] YAl Bl
Walel w913 ol gk SO

E 6. 20|l M2 EfYe T (B2 JIFE)
Table 6. Ancient city of sun by month(at noon,
standard)
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Fig. 3. Ancient city change of the sun
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Table 7. Vertical quantity of solar radiation
change by month
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Fig. 4. (B) Power plant array setting diagram
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Table 8. Necessity separation by tilt angle of

module
RE AAA] 253 ol AAY [m]
60 9.51
55 9.00
50 8.41
40 7.06
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10 1.90
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Fig. 5. Effect extent of shade by tilt angle of
module
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Fig. 6. Average development time per 1 day,
change
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J8 8. (B) EfYE wEA EfAEX| 0f2f|0] HHXIZ
Fig. 8. (B) photovoltaic power plant PV array
arrangement plan
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Table 9. (B) Dimension of photovoltaic power
plant
A A A (] 48000[m’] (°F 1454550 1)
A 2} Yingli (China)
L |33 Ad=EEIW] 220[W]
= Cell Type a4 AeE
= 27] 1650 x 992 x 50[mm]
= N 8,180[7H]
o] 7] 7280 x 4,060 x 50[mml]
g | H%9 BE 16[7H]
o | 179 &¥[kW] | 220x16=3520[W1=3.52[kW]
= &%kW] 220 x 8180 = 1,799.6[kW]
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Table 10. Gains when relocate PV array

A vl 2] % %
ool = | o517 o] 5 WA
14 ‘
A 2 A 1271 9[m] 786.24[ m’]
2% .
A9 A A 247 18[ml 1,572.48[ ']
34 .
v 4] 3871 27[m] 2,489.76[ m’]
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Fig. 9. Power plant arrangement plan that PV
array 1 line is relocated
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Fig. 10. Power plant arrangement plan that PV
array 2 lines is relocated
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Fig. 11. Power plant arrangement plan that PV
array 3 lines is relocated
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Table 11. (B) Dimension of photovoltaic power
plant
Z Pvolde] | PV o o]
o5+ o] 57H4 4 14
1€
A A A 9[m] 0.39[m] 9.39[m]
24
AW A 18[m] 0.82[ml] 9.82[m]
34
AW A 27[m] 1.29[m] 10.29[m]
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Table 12. Monthly development amount compara-
tive table at PV array reassignment

| 14 24 3%
Az | : _
waqe AR | AHA A | A A A
S wag | e | wag
M | 26655 | 281008 | 287043
[kWh]
74
12 ] A
| 90| 4T | 56| s
LA
" | 0608 | 310085 | 314987 | 321728
A , , ,
84
14 . - -
| 50 | 55T | 56 | 5w
2T | 20212 | 244010 | 249282
s |t
R T
P R T I
i
O 13221 | 13796 | 134895 | 197782
104 | [kWh]
sl 1 | )
| ST | 4 | am | s

E 13. EHHX| 04[0] XHHHXIA] 9O| AlZHIHE
gHgk HwE

Table 13. Development amount comparative table
by time zone in September at PV array
reassignment

94
71 &%k 14 24 34
A 1.32 1.56 1.93 2.51

8] 20456 | 20778 | 21121 | 22632
9A] 653.37 | 67091 | 685.36 | 712.66
104 886.66 | 901.50 | 910.33 | 924.81
114 92290 | 93031 | 940.73 | 954.07
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94
s 14 24 34
12A] 961.73 | 971.50 | 983.66 | 998.16
134] 93772 | 953.18 | 966.37 | 989.08
144] 879.45 | 890.51 | 900.04 | 914.21
154] 883.08 | 891.11 | 901.21 | 916.55
164] 795.82 | 80267 | 80745 | 825.09
17A] 590.85 | 601.35 | 605.86 | 619.37
184] 21473 | 216777 | 219.08 | 244.13
194] 1.09 1.40 1.77 212
x 14. EHQHX] 0[0] XHHHXIAl 10ES| AlZHHH
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Table 14. Development amount comparative table
by time zone in October at PV array
reassignment
10€
7)1 ER® 14 24 34
A 1.04 1.17 141 2.22
8 12075 13231 141.74 152.44
94 45950 47504 487.10 507.03
104] 777.86 793.60 808.32 824.34
114 1,015.79 1,030.31 1,041.46 1,068.16
124 1,175.24 1,190.26 1,203.76 1,219.89
134] 1,111.60 1,121.77 1,130.17 1,148.08
144] 1,046.97 1,063.83 1,080.78 1,095.84
154] 894.19 907.97 916.93 929.55
164] 652.53 666.89 681.16 699.78
174 341.56 362.08 370.11 382.33
184] 2.4 62.31 69.16 76.87
194] 2.01 2.14 2.90 342
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Table 15. Change by PV array reassignment
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