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This cooperative education report presents useful experiences on the design and installation of an
off-grid or a stand-alone solar cell system, which was studied and practiced at the New Power Systems
Company Limited, during the cooperative education program of Siam University. Operating principles of
the required components using for the system such as solar panels, battery, solar chargers and inverters are
first discussed in detail. Design procedures of the system including estimation, power demand computation,
solar charger volt-amp rating computation, battery ampere-hour rating computation, inverter power rating
computation, solar cell power rating computation and calculeting a number of solar panels, as well, as
creating a bill of materials are described systematically. Then, the installation procedure of the system was
described. Finally, setting up of the system data monitoring coraponent, based on Ethernet technology, that

provides data storage and computer interface over a network ccnnection is presented in this report.

Abstract
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WY1 500 W 1 0.25 90 0.1
(+isi9)

ViaauAaiY 55 W (M) 2 10 100 1.10

wdaen luldhswilunaay i 6.06
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e PV dwsudans = madlwihiuss Py waalagegea/mias i ste aowils
1 PVs

= 6060 W/275 W LR

' Y

=22.036 uMd U3z 23 uns (IRsznaninayuaus)
&L ddg o a ¥ ° 4 o ¥ X 4
wunnldlunsdans = TIWIUUHI PV N2AAAT x WUTNVOIUHI PV 1 UH

=23 x 1.65 AT NINATADLURN
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4.2.1 JsaNaonly
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M13199 4.3 Name Page

wsines 1 260 | 265 | 270 | 275
anunumMuae nih 09 + 6W (+3%)

Hs I pmax (VMP) 31.1 | 314 | 31.7 | 32.0
ﬂwﬁuﬁ pmax (Imp) 8.37 | 8.44 | 8.52 | 8.61
useau Inlihneesila (Vo) 38.1 | 38.6 | 38.8 | 39.1
NIZUAAAINDT (Isc) 8.98 | 9.03 | 9.09 | 9.15
usaau lwihgegavesszuy (VDO) 1000V (IEC) 600v (UL)
Yszansmmveasras 179 | 182 | 185 | 18.8
Useansaminga 160 | 163 | 16.6 | 16.9
wnoiavlalenlaTon () 3

d Max.series (A) 15A
dunlsz@nqaingil pmax -0.395% /°C
fuilssante ) UNYNVBAUTLAUTIN -0.317% /°C
mdsyine HUNNNVDA isc 0.0377%/ °C
gaungiiveswnallfiia msfifua 45+2°C

« (Gon]y STC (1000W / m2 1.5AM tazguulsan 25 °C

v
=

2 A )
4.2.2 !mmmﬁmaenﬁl‘v
nuamesniaenlene POWERSTAR 12V 100Ah Sealed Lead Acid Rechargeable Deep
= Adq yd o & ~ A o
Cycle Battery cnﬂuummasm“lﬁmﬂuwawmﬁmgﬂmmﬂ 12 V 100 Ah LJJEIL‘IEEJ‘Uﬂ“]Jﬂ”Ii

a

° v v P} A 2
AMUIULAVEADI I FUUAN DT FUAL

1 4.3 nunneis
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4.2.3 ¥150nduInsanaenly

P A A YA . . . 2 o
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PDC 3710 W IDCmax 16.1 A VDCmin 230 v
VDCstart 260 v
VDCr 370 v VDCmax 600 A% Vmpp  230-500V

a a ¢ ¢
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4.3 MIPONUUUNITINNUNY
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4.4 M39AM BOM ( Bill Of Materials )

¥
[ Y v o A o

] 9 H ] Y ]
HRRRALUUMNTUADULALADUNIT VL TIY0 IR VCADIIANTIINITAIFDITE

q

A A j’ v a A A Y v =
90 BOM LWGll,ﬁmlsllﬂillu?i'lﬂﬁ%@?ﬁﬂlﬂuﬂiﬂwﬂwa'lﬂ LlﬁﬂﬂllﬂﬂW]ﬁN‘VI 4.4

Reddot Rack High
300-0001 Strenth Rail 4200 mm 270 580 156,600.00
Reddot Rack High
300-0002 Strenth Rail 3200 mm 444 443 196,692.00
303-0001 Rail joiner 408 24 9,792.00
**% Universal End
302-0003 Clamp *** 200 24 4,800.00
Universal Mid Clamp
301-0001 with earthing washer 2076 31 64,356.00
314-0001 Kilp lok 700 bracket 1792 69 123,648.00
Earthing Lug 4-6mm
305-0001 Core 332 24 7,968.00
T-Head Rail Connector
319-0001 with Nut 1792 10 17,920.00
304-0002 |'|“ L-bracket (M10 hole) 1792 18 32,256.00
<
Note :
Condition : Sub total B 614,032.00
- 100% deposit when issue PO Discount
Sub total after discount B 614,032.00
Vat 7% B 42,982.24
Total amount | B 657,014.24
Price/watt | B 1.97

M15199 4.4 Bill Of Materials
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A 2
4.5 ANA3IA39 Support

4.5.1 52001 Mounting ¥301A54 Support

mMs1seneuTnseadne Support 3zdevszneuaunuuiis lana 3 liaseamuuy
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LL‘]J‘U“VILT]UlWVHﬂﬁﬂﬂUl’J LAZANUDNIATNLLUY
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4.5.2 19 Marking A1¥438@ Bracket numaih

'
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4.5.3 8iate Support NU Bracket nuaai

= A =2 o Ya o A o = Yo 9y
NI1TYALH T Support ADNITYAN I Support Glﬁﬁﬂﬂﬂ Bracket °V|°V|']ﬂ'lﬁflﬂl‘l'3ﬂﬂﬂ1ﬂw']
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4.5.4 219 uBALE Support
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=
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4.5.5 Nanls Aluminium Profile

% § Y

1415 Aluminium 913219115 Aluminium tduaun 1411913 Tasnisldtion
4 < ' o (g .. 1

Tumssaiia 19 1danuudanse Taonouiin13saaauils Aluminium v=dpaiuszezvialu

Y 1w 1 4 Y dil (XY =
msnands ldmnuumsTaausad 1 une nsizszez lunsinizdesiuegnuszey lunsoa
@ ' Jd o .. [ ' o =< o 1 9 ¥
auna lyansaanuuls Aluminium UAEIOITULA IFAUYAA IAINITIAAIUNG L¥AUBAA I

a o = v
@ﬂﬂﬂuﬂi‘ﬂi’ﬂﬂiﬂ@g

317 4.13 219015 Aluminium Profile
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4.6 MInanaraz@uay I

4.6.1 ANAINADY Array Junction Box Ut Support

Y
a (%

AAAINADY Array Junction Box AU Support ﬁ’maﬂﬂugﬂﬁ 4.14 tWOMSUBNEY
1 ¢ 1 A a glz 9 A Y 1 1 o 9 1 .
GNICTORIE Tl ’Zﬂllﬂ‘]gml,axGlﬂﬂﬁUhLW’E]GL‘VN1El¢l’f)ﬂ1'§“]5’f)3JLL“lﬂJ1’lﬂﬁ NABY Array Junction Box

= o w a < a a J I3 1
ummmﬂqﬂuﬂTimumﬂ”h/\lmﬂuamiawvﬂﬂmuWﬂﬂfm611muwﬂmmmamﬂu@mmm

v
U

311 4.14 AAAINAD9 Array Junction Box
X Y o »
4.6.2 A3308@18 DC: Solar cable 6 sq.mm Taleia Array Junction Box

' Y o . ; A A IO 2 "9 o ' 4
A8 U1NU Circuit Breaker ‘VlaJllu@]i@]ﬂﬁl“h’@ﬂﬂQﬂﬂﬂ1u1’iu\1lla$ﬂﬂlm1ﬂﬂIclfa'lc‘]ﬂifﬂ

Aoy Insanaaalugili 4.15




47

4.6.3 @9308E18 DC: 2xCV 6 sq.mm W3DNEEUAH 210 Array Junction Box

31N 4.16 M3@AIF0EEE DC: 2XCV 6 sq.mm WoNMLAN

4.6.4 A95PAMNATYAYIUDIN Sunny Sensor 1163 Sunny Webbox

A1368 sensor AN 9 111NV panel N Sensor Box MHUALALNTABEY Solar (RJ45)

1917 slot H09 Out 1VedetoYa 11163 Datamanager 2.0 uanslanagii 4.17

u

317 4.17 msheFeameadaysy 14910 Sunny Sensor



4.6.4 6i'ﬁmt’f)‘ln!f‘l15!"‘Wli*‘hDatamanagerZ.O
4.6.4.1 ﬁJﬂT‘leemsu Fronius Solar.access

4.6.4.2 DAABNT Administration 19188NT Create PV System

Fronius Solar.access

B

[
U

311l 4.18 YumouUNIsIBAADatamanager2.0 (1)

4.6.4.3 N32NAIHATY MINFOINMNHUA

A A A A4 & Iyy 0 <
4.6.4.4 1adNN PV System !!a%!ﬁﬂﬂﬂ1“‘“97]!519]3"!3!!@37]1GIHJ‘U‘MVI@‘L!

£7) FRONIUS Solar.azcess - [Datalogger Setting! - a
Fle  Heip

X
@ : . I Fronius Solar.access

=" 1.naiiSetting >>Datalogger>>Date /Time

4 Detaion a - = |
: , { 2.nadann PC sync

I I | 7TC+07 60} anghch, Manol Jskart T~
Seiw web

4 .
3.nanSynconize

v
U

317 4.19 FumouNMsIBAAIDatamanager2.0 (2)
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&7 FRONIUS Solar.access - (Datalegger Seming]
Fls  Help

o
v

— B 2 o

@ 1 5 ll Fronius Solar.access
: -y

wrnt B Dicconnect €5 Download

R e

Matro Howes2
Restame
Achive
4 Sedros
PV Syater Mocinorisg
o Duaiogger
Fasswords
Cwa/time

2.4lvidan 2 wuu

1.18an% Internet connection

Atomatc Downinad Actrntnd

M Fomerd

£ FROMAIS Soisracce - |Distakogger Sutting|
Fie Hal

[
U

31N 4.20 TupaUMsIFAMIDatamanager2.0 (3)

i Fronius Solar.access
-y

o

e o
most mame

w1 | nauiany LAN
— 2. Dynamic azrviuaa1lP Address

w1 o 1 a1 2 o w
VL'J LLGIﬁ”]E«ITmL‘IJ aﬂu%atﬂ‘iaﬂ'lE!vLElﬁl'mT]L‘i’l[iladﬂ”l‘i

Aupamane. Doeriaad Activated

A A
4.6.4.5 nAtadaNN WLAN
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4.6.4.6 MIIBNA wifi

[

MsnA1 wifi 1% Inverter (Fouaonudya a wifi lagauidanan
Y

Lﬂ' [ d' Y d' 1 ] . [ 9 [ Y] ] .
“I)"E]ﬁﬂ]uﬂJUWilWIL'iWG]fNﬂWﬁLGb'fJiJﬂ@Glu“D'@Q ssid vavonuulnlasianiu wifi

=

9 ! 9
MIAUUNA  Save ¥0  wifi ﬂlaﬂﬂ‘ﬂzﬂﬂﬂgﬁluﬁﬁsﬁjﬂ Configured  Networks 310U
Y

1% ] 2 1 3 Qy
Glﬁl UNAYDIStatus mﬁim ”Connected” L7390 U
y A vy ¥ .
4.6.4.7 mﬂ‘mmaa Inverter a3UdYAIVIG website YBITZTUD

A Yo ) Y A Y g
Tﬂmﬁ1mmmLaaﬂiwawmmaga‘lmmumsmmmsmﬂuuﬂﬂ ”Save”

= Y Y 5 .
M5aINUIUTZUY Solar 1HNAATULY ”Solar.web.registration”

Y
/.

311 4.22 TumOUNI3ITAA 1 Datamanager2.0 ()
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U A

a ¢ ¢
4.6.6 A1IAFNDULIDIINDI

a a ¥a o g
3‘]]7] 4.23 N1INASNDULIDILNDT
4.6.7 ANAY Sunny Webbox

a & ya ¥ 2N Y 1 Y S
A5AARAY Datamanager 2.0 1ianaslu Siot lan 1@ lideenan ENS 00n 311U
1% Ton switch 17 Position A 839018 Lan 1o Set A1 lasasiinuneuiiaes Tasli

T514n53 Fronius Solar Access ﬂ?iﬁ]clﬂs)" IE Taenson IP Address: 169.254.0.180

' P
317 4.24 M3AAATSuNny Webbox



4.7 ARl uaIUQINUNGZ Circuit Breaker

51/ 4.25 Circuit Breaker

U

4.7.1 79508a18 AC: 2*CV 2.5 sq.mm 910 DC/AC Control cabinet 11gam5u

510 4.26 A¥oud1s AC: 2*CV 2.5 sq.mm
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4.8 NTUNAABINTNNIHDI (Trail/Commissioning)
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Twauwad meuauases. (1.1).1)). SEmsiensoun Twauwad (Solar Cell) azgi/ngal
e ldan http://solarcellthailand96.com/design-calculator/buy-solar-cell/

Tsanwad Inouausos. (u.al.al). 3Fmsdmlauazesnuvyszuy Tvauyad gasmiuaa
uueae sty 9 11 19de 9. 15139180 hitp://solarcellthailand96.com/design-
calculator/easy-formula/

¥ o A ¢ Y X Y . .
U1UIDNYNT. W) iwaduavernng. 19 elaan https://www.baanjomyut.com/library 2/

extension-2/solar_cell/01.html

U3 ¥ AEC EXPORT. (0.1).4)). n1sviaruvesszuy Tvanwad. ihneldnn
http://www.aecexport.com/solar-cell/how-to-solar-cell-process/

Solar Smile Knowledge. (11.1).1).). wava1uuave1ing. 1i1d1'1890 hitp//solar

smileknowledge.com /

. ] I Y X 9 .
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