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Project Title: Solar Rooftop System
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Degree: Bachelor of Engineering
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Abstract

This cooperative education project presented the application of renewable
energy with the photovoltaic power generation system and analyzed problems and
solutions to save energy and reduce electricity costs within the factory. From the study
of the solar cell system during the work in the cooperative education project of Siam
University with the Benjamit Packaging Co., Ltd., it was found that there was a problem
in high power consumption, which was a result of both steel and plastic packaging
production processes. Therefore, the method to reduce the cost of production by
installing a solar cell system had been used.

The organizers gathered the problems from May 17 to August 28, 2021 and
compared electricity consumption in the factory to calculate the electricity usage in
each month. It took the most time in 3 months to analyze by using the PDCA quality
management cycle. It should be shown that the problem of stopping the production
process directly can fix problems quickly and reduce recurring problems. Moreover, it

can be extended for use in other production processes and according to the company's

policy.

Keywords: Renewable Energy/Solar Cell/PDCA Cycle
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?Llﬁ 2.7 Central Solar Inverter

String Solar Inverter
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U7l 2.10 Solar Microlnverter

Off Grid Solar Inverter
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U 2.13 ¢ MDB
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JayadnenImuaing

v a d’lj d'
98 glunun

$ydnsendindiads (KWh/m%/-day) Dy, 5.5
Srunutluafifinasending (Hr) Tsun 5.5
AMAIUABANTINUAT (KW/M?) Peima 1
TANC TG NORIY]

Usyandaimvesiug (Module Efficient) EFF,, 20.17%

maalninasan (kw) 0.2017
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UseliussuumumnAALASATULATYANENS

UsgdnSamunslunisings (Anugadevesunaiionn

90.00%
ANUAAIAARBUYBIMAINTN wagauanysn) (INS,,)
(WsraAvBnmunailoAngumgiififiumNen (CC,,)
UsyAVBNNYBILHITTanad 0.39% Lieganliveusaginii 90.25%
25 °C Angaumgiiunail 50 °C aziAnnsgayide 9.75%)
Usvavisnmidledneugaydeluaneluii (Cop,,) 97.00%
Uszansnmduniesines (INS,,) 98.50%
UszanSnnn1sulasndssau DC Wy AC

77.61%
EFFDCZAC = (lNSpV)(CCpV)(COPpV)(EFFmV)
AUYIILNG (M) 2.03
AUNINILRS (M) 1.01
Fufiue (m?) 2.050
FIUIULRS 762
FuTseaLe (m?) 1562.33
SrnunSanulniinanlanedalag (kWh/4alsa) Sa4.55
KWho, = (AREA,J(EFF o XEFFocas0)
gyl inanlanoTu (kwh/su)

1,345.05
k\/\/hpv = (AREADV)(DSUH)(EFva)(EFFDczAc)
Srnundanulnihiinanlanod (kwh/a)

490,943.51

k\/\/hpv = (AREAp\/)(DSun)(365)(EFFp\/)(EFFDCZAC)
Aasu N saniet 2562 (Un/kWh) 3.70
Amdutufivsensals wm) 1,816,490.97
Ruamu (um) 9,120,000.00
sregaaAunuy (V) 5.2
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A o = 1 (] 7 dl a 1 U |
A5 199 4.3 Ans19n1svuinemasliindnlaluwsas Tuvesl 2564

o o Power (KW-h)
WUN » Z
3.A. AN, a.A. 1.8, N.A. 3.y
1 180.8 1023 | 1288.2 | 1319.6
2 190.1 | 1015.8 1783.4
3 180.1 | 1115.6
4 1224 | 1167.6
5 12244 1183
6 1074 | 10425
7 925.4 373.6 | 1513.7 | 13852 1193 | 13413 | 9183
8 1206.1 | 10059 | 13425 | 1248.1| 1177.1| 1256.5| 103.8
9 11979 5936 | 1051.8| 11529 | 1568.3| 11018 | 877.6
10 11894 | 1201.8| 1219.7 7929 | 14049 | 11619 27.9
11 1015 | 12204 | 1168.1 1925 | 11827 | 11428
12 1228 | 11151 | 11886 203.3 | 1581.2 961.3
13 1267.7 | 10143 | 12193 198.1 | 14253 895.8
14 12171 1121.1 | 10314 1738 | 16214 930
15 1081.8 | 1138.5 1282 197.6 948.1 699.9
16 1181.8 | 11498 | 1337.2| 16758 | 1516.4 953.6
17 795.1 585.7 | 1168.2 | 1459.5 1506 1220
18 11659 | 1232.2 1298 | 1226.6 1468 | 1697.5
19 11583 | 14152 | 14379 | 12746 | 1613.2 1674
20 11345 | 1481.1 1352 | 1328.2 | 12825 | 1383.8
21 1083.2 | 13922 | 1417.7 9104 | 14203
22 1047.6 921.9 406.1 | 1124.7 | 1570.6 | 10594
23 9722 | 13623 | 1411.2| 15839 | 1608.9 1256 | 776.4
24 1103.5 | 1427.6 | 1336.4 | 1553.7 | 1607.7 | 13415 29
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AN 4.4 USunaunsedaladnannuaaleawadlulsazifou 99l 2564 Aaduldu

&l
um

Wou | Ysua (kW-h)
u.A. 28,633.20 103,079.52
N, 32,002.30 115,208.28
in 39,414.00 141,890.40
b8, 31,195.70 112,304.52
N.A. 36,775.90 132,393.24
Ny 29,748.20 107,093.52
N.A. 2,782.30 10,016.28
a.n. = -
n.4g. - -
9.0, = -
N8, - -
5.9. - -
SUM 200,551.60 721,985.76
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H-URECK

o PERACH BIFI
F2L_O8A / 144 cells

390W - 400W
Mono-Crystalline PV Module

URE Peach module uses URE state-of-the-art
cutting technology, and advanced modulg
manufacturing experiences. J

e

Key Features

' TS
+ Positive power tolerance ‘j 100% EL inline inspection
G +0 ~ +4.99 watt @ Better module reliability

| ———

Half cut cell technology can reduce the internal power
\\Il loss and improve component overall power. Excellent
heat dissipation avoids hot spot production.

LURECK

Copyright © 2019 URE Corp. All rights reserved For more information, please visit us at www.urecorp.com
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!Electric Data

+H-LRECO

a5

*Walues without tolerance are typical numbers.

Mechanical Data

*standard Test Condition [STC): Cell Temperature 25 *C, Irradiance 1000 W/m2, AM1.5

Item Specification

Dimensions 2031(L)'*1010(W)"*30mm(D)

Weight 31 kg

Solar Cell 158.75*79.375mm ,144 monocrystalline, Bi-Facial cell

Front Glass

2.5mm Semi-tempered coated glass

Tempered pattern giass,2.5mm,with white grid pattern_;

Bifacial Gain Bifacial Gain
Model-STC F2L39008A 5% 10% F2L40008A 5% 10%
Maximum Rating Power (Pmax) W] 390 4095 439 400 420 440
Module Efficiency [98] 19.67 20.65 21.63 20.17 21.18 22.18
Open Circuit Voltage (Voc) V] 48.69 49.81 50.93 49.25 50.37 51.49
[Maximum PowerVoltage [v] 40.47 41.28 42.06 40.91 41.79 42.66
'Short Circuit Current (Isc) [A] 10.14 10.42 10.7 10.28 10.56 10.84
Maximum Power Current (AL 9.64 9.92 10.2 9.78 10.06 10.33

Operating Conditions
| Spacification
5400 Pa acc.to IEC61215

Itemn
Mechanical Load (TestLoad) |

Maximum System Vﬂltagé 1500 VDC

Operating Temperature

 -40to 85 "C
| Temperature Characteristics

Back Cover
Junetion Box ProtectionclassIP 67
Frame Anodized aluminum alloy

Package Configuration 35+35 per Pallet, 770 pcs per 40’ HQcontainer

1: With assembly tolerance of £2 mm [£0.08")

Engineering Drawing (mm)

tem Specificaticn
Nominal Module Operating Temperature |45 °C £2 °C
Temperature Coefficient of Isc 0.024 %/ "C

Temperature Coefficient of Voc -0.287 %/ °C
Temperature Coefficient of Pmax -0.393%/ °C

“Nominal modale operating temperature (NMOT): Air mass AM 1.5,
irradiance 800W,/m?, tempearature 20°C, windspeed 1 m/s.
*Reduction in efficiency frorm I000W//m* 1o 200W,/m* at 25°C: 3 = 2%,

hited Renewable Energy Co., Ltd.

ypryright 10 2019 URE Corp. Al rights reserved

Dependence on Irradiance

100N

~

\

B0

OO

AN

200

10 30 35 o £

Reliability with Warranty

o i

Taipei Office 9F, NO. 295, Sec. 2, Tiding Blvd.,

MNeihu Dist., Talpel 11493, Taiwan

Tel : +BB6-2-2656-2000
Fax : +886-2-2656-0593

e-mall : sales Burecorp.com

For more informaticn, please visit us at www. urecorg.com

P Lk RS, 3

Headquarters No. 7, Li-Hsin 3rd Road, Hsinchu Science Park

Hsinchu city 30078, Taiwan

Tel : +B86-3-578-0011
Fax : +886-3-578-1255

URE_1910_feach3B0_F2_OBA_WSw01 V1]

4 1 I3
UM 2 awalwdvad
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SGIT10CX New e e

Multi-MPPT String Inverter for 1000 Vdc System

@)

o B —i‘r‘“ ‘

HIGH YIELD SMART O&M
+ 9 MPPRTs with max._efficiency 98.7% * Touch free commissioning and remote
+ Compatible with bifacial module firmware upgrade

+ Bulit-in PID recovery function

-

Cnline IV curve scan and diagnosis®
Fuse free design with smart string current
monitoring

L OW COST PROVEN SAFETY
» Compatible with Al and Cu AC cables » P66 and CS protection
¢+ DC2in1connection enabled « Type N SPD for both DCand AC
. Qat night function « Compliant with global safety and grd code:
CIRCUIT DIAGRAM EFFICIENCY CURVE
WK
s |
T ws
E = —
s
o —pa T
L
o R - o L Lo

0 © N9 Surgrow Povr Supply Co, Lid A oghts mecnverd. Subsioct 10 changes without notee Version 13

26
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SCNOCX

matian SO1IDCEK

Mae PY input woltage ook

i Wirlp.ﬂwltqtfﬂarﬂpiq:utwlhg- 00 ) may

Momimal Y input voltoge LeT W

MEBEP Joltage rang 200 - 1000 4

MPP woltage range for nermina| powses EE0Y - BEOY

Ho. of independent MPE inputs a

Mme number of P strings per MAERT ]

Mo P input current 2 ATD
_MI:L corrent for imput connector 20 A_-

Mt O short. cincuit corrent &0 8%

AL output powar TIS w0 45 8 [ 100 kWA 33 50 T
Max. AC cisftput cutrent 1Sa A

Momanal AC valtage BN PE ADDV

AL woitnge range 20 -2E0W

Momanal-grid freguency | Crid frequency rangs

50 Ha /45 - 5B Hr, &0 He /55 - 65 Hx

= 1'% (ot norminal power]

=05 % In

G reverse connection protectsn

- 699 08 leading - 0.8 lagging
B EYES .

AL short circuit protection Yoo
Leakage current protecton Vies
Grid monitoring Yam
Ground fault manitoring ¥ies
D switch Yan
AL mwitch Wa
Pla EI:n:ng current nm'llnnng '!!n__
Vs

mrre

U‘FT.I-'I‘:II'!-B' ambert hmplr.-tuz'n rahg'u

30 t0 B0 C {» 60 °C devatmg)

Allcwable relatiee tumidity mange [non-condensing|

B-100%

g _II;B_ Fiidie

Smart forced sir cooling

M operating alftitude

A000 m = 3003 m derabing|

Dinplay LED. Blusizoth+ARP
" Eammunication RE4A%S [ Bptianal: Wi-Fi, Ethermot
D conmection type AL (Max & mmd |
AL corfrechon typs &T DT tarmunal {Mar 240 mm7]
" Compliance IEE &3109, |EC &1737. [EC E371k IEC BDOGA, |EC E16% VOE-ANN ANOS0IE,
VDE-AR-N L120MA, |EC B1000:E-1, EN 50549, AS/NTS STFLEINL CEI Q-2
VOE O126-11i4] WFR 2004, UTE CIS.TI2 13003 DEWA
li.‘.ri_d Zuppart ¥ at might function, LYET, VAT active & rl.u-:tn- power cortral and power

ramp rate control

“ Oinly compatibie with Sungrow ieager and iSolerCloud

g‘l.lﬁ 4 awla Invertor
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UHW LUgyalinsussyiaut 911n (Benjamit Packaging Co., Ltd.)
AIBELATN 111 MyT1 5 AUY WNTUMNAANE 4 FUA NTEYUAN SUNDANUNTIU WATUFH 73220

foorvnsdlimmamiadinu
LA, 5. 98N5 U1519Y3

2.0, 3n3ad uanswe
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