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# # 6380132520 : MAJOR ENERGY TECHNOLOGY AND MANAGEMENT (INTERDISCIPLINARY PROGRAM)
KEYWORD: hydro floating solar, Solar power, Comparative analysis of Photovoltaic, Financial feasibility
Sombat Prommapit : Comparative analysis of used and new photovoltaic modules for floating power

plant. Advisor: Asst. Prof. THITISAK BOONPRAMOTE, Ph.D.

Currently, many Solar PV projects are considering replacing their solar panels to enhance power
generation efficiency and overall solar plant performance. This is primarily driven by advancements in solar PV
technology, resulting in newer PV modules being more efficient and cost-effective compared to older
technology. However, one significant challenge faced by solar project owners is how to deal with old PV
modules. To address this issue, a comprehensive study was conducted to compare the feasibility of utilizing
second-hand PV modules. A pilot project was initiated to generate electricity for sale through a Private Power
Purchase Agreement (PPA) by incorporating both old and new PV modules together. The study aimed to evaluate
the efficiency and investment worthiness of the old PV modules. The project's total capacity is 615.36 kW,
comprising 246.00 kWp (40% of the total installed capacity) of second-hand PV modules and the remaining
369.36 kWp (60% of the total installed capacity) of brand-new PV modules. This project is situated in the vicinity
of the water supply plant in Phan Thong District, Chonburi Province, Thailand. The feasibility study was
conducted over a period of one year, from October 2021 to October 2022, to collect energy yield and assess
the plant performance of the solar PV project. The results revealed that the new solar PV modules exhibited a
significantly higher electricity generation of 13.0% compared to the second-hand solar PV modules. From a
financial perspective, it was evident that the brand-new solar panels are more cost-effective than the used ones.
The second-hand solar cells were valued at 500 baht/panel, yielding a net present value (NPV) of 4.11 million
THB, an internal rate of return (IRR) of 27.84%, and a payback period of 3.4 years. The cost per unit of electricity
production throughout its useful life was approximately 0.53 THB/unit. On the other hand, the brand-new solar
modules demonstrated a lower cost per unit of power generation, around 0.45 THB/unit, with an NPV of 7.64
million THB, an IRR of 30.57%, and a payback period of 3.1 years. In conclusion, based on the findings of this
study, the implementation of new solar panels proved to be more financially viable and efficient compared to

using second-hand PV modules.

Field of Study: Energy Technology and Student's SigNAture .......ccceveveevveieeennens
Management (Interdisciplinary
Program)

Academic Year: 2022 Advisor's Signature ..........cccvvccu
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2.2. Usztanvaamaluladnasanuuasoniing

Twawad (Solar Celll6] fidaFaniulunatsegng 1wy PV Solar Cell w3a PV iad
uat017ing Iwada3ey vieiwad photovoltaic fiemuniiunainein Photovoltaic Tasusn
ganifu photo AUMINEAD was uay volt AumIneAe wisiuliin Wesiuiudaed
ANUMINEIN NTEUUMIHAR TInAsInTEUYesLasuL TRg AfAuanansalunnsg
Wasundanuuaadundanulwilflaenss unAnzemdanuuasefinguiolvaiwadgn
Andu el A.e.1839 uazgnadtstuile U a.e. 1954 uasthlulfiduuvasdnendanulis
aiteslueinie e U a.e. 1959

Twaiwad Ao AsszAvgdldnnsedaiivhainaisieiau wu Fameu (Silicon), wna
Aenonsalud (Gallium Arsenide), Suiiaumadlng (Indium Phosphide), wantflsuiva
@056 (Cadmium Telluride) wazasuilosduenlatgialua (Copper Indium Diselenide)
Judu lnefivdnnaieufe Weundeawadldsunatenfindaziudeudunvginlui G
wgnuenduuszglifihuanuazay iteliAnussulnihidruinuasdravvesunddsdsad

el vesunsleansaddaiinduaunsallnfiinssuanss nszualniiazlnadng

Y

gunsadantiy awvilfanunsnvhanls
Tuusewmelnesuinsinsawaduasenfindiiionanliiinundausd 2526 quid 2553
fluonRndesiy 100.39 MW wananeliiin (anisideufuansdawos N, uda) s1ad 2553 52
21.6 GWh %30 0.0134% vasUSanauAugosmsialniiinanun 161,350 GWh Tagnslain
dnendnudnlndinld 2.2 GWh fudneges 19.4 GWh anunses1wUyafn1swaming sy
vyuidou 15 Vifuannd 2552 AmuadmnensTdndsnumuieulia 20.3% veamdsau

Nanualaeddnd1ureandwuaInadase indoy 6% Aty auunuulul 2565

a

Usznalngdaadlsa i nd 99 1uwasofindfeLsad wasa1 i@ e dn
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INISHANTIN 500 MW

Anavlut 2554 as_jiwdwﬁmﬁumiamﬁq 265 MW LL@%@E_jiSM’jﬂﬂﬂﬂiﬁf\]’]im%}’m ANe BN
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200-400 luasau (0.2-0.4 uy.) Raiusukaseiiguunsduniinsiluihdalwihaumihnsu

wavziidnwazedeinsanielilanunsusasnniign dudalvisnundsdudilans

2.2.2. UseLnnvaqwialeanaas
wslaawad wuseanidu 3 Usennudn
1) unslganwadussinnnnanniedaneu siananiae (Single Crystalline

Silicon Solar Cell) #1589 Monocrystalline Silicon Solar Cell wagaiianansas (Polycrystalline

=3

. =& Ao <) I aa 13 ' & a aa
Silicon Solar Cell) 9NN WAL UUBHUTAADULTILATUNUIN LR YALTARTUANANTAADU

a

Crystalline Silicon (c-Si) KERNUWINHANTTABY LTAIINNITYRBNALABTIABUUTNT 1nY
Td9aumgfl 1,500 sarwaided HIunsEUIUNIIINEENDE19TT 9 waztudaduwiuuig ¢
Sendn les lesdivssdnsanlunmsulamdanuleeUseanuiesas 13-15 duulunis

Hanunslrangaiviinllnoutnegs

JUN 5 urdlganwaaussianiivin :ndaneurilandniie [6]

2) wndlwanaaduszaniiinainezuesilad@neu (Amorphous Silicon Solar
Cell) unsloanvadvinozuositadanou Amorphous Silicon (a-Si) WWunswanunalaaiiead
Snafianils Ineldanstanou ansluseu wasasweavlefaioglusufnevionun huiadeu
Huilduuns (Thin film) asuuusuui wiunanadn viousiulavs fuszansamlunisiaen
sUndanuiniviandnddaeu withguuldinsimaluladaielmiuldlunsuda vinl

AUNINAAFUYUNIIHENSS UazliiuUseansnngelu Belilszaninmasussinusesay 6-8



U7 6 unslodimaduszianiivh 9nesuesiladanou (6]

) urslganaaalseinniivin anansnediun duq Wuunalvawadyin
asUsznevvesmeUleosduifsulawalun (Copper Indium (Gallium) Di-Selenide) {uuug
Tanwwadiilansnauves Copper Indium Gallium wae Selenium Taefivieiild Cadmium

Sulphide waglaild Cadmium Sulphide Wutwinesluiwaguaseniing dvisrdananiaen

3

(Single Crystalline) agnansau (Polycrystalline) twaa ka1 induiln

Indesivyilandndineu egiuszunm Sogay 9-13

Ut 7 unslodimaduszianiivih 9anansissinn 3u 9 [6]

2.2.3. AraudikavduUsndAyvosatiaIfing

a 6

faulsdAgyndaiuvilineaaiasoindduszdnsamnisinanululaay

‘3 A U IS o w a o dgl’ a
Wunaneiu wazdanudrglunisiasanhluldluimaziug nasnaunisihludnaszuy
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a adu A

VDN LN LEseTindTideld lunsayitud Sead
1) AaduvaaaEs nszualnl (Current) avidudadiulnenssiuanuduves
wasveauindonuduveiuasgs nasuaildneaduasenindfargetu luved
wsssulivselrasunuay udslumumuduvesuasnnidn auduvesasiileiady
INIFIUAD Ao suasiisauuiiulanluanmenmavaoaluss UsiAannwavuenuas

’)GW]S”G]UU’WI“LﬁIUﬁﬂ']WV]LLa\?EﬂVWIEJGNQ’]ﬂﬂUWUIaﬂ Gﬂﬂﬂ’s’llllfllll VYDILAILAANNAY 100

MW 70 A5.93. ¥50 1,000 W 68 A5.0005 DA v1du AM 1.5 (Air Mass 1.5) wagdn
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e fingdvingy 60 aeAfunulanAULtuTatas edANIAUUTEII 75 mW fia @S,

< a1

w31, 9130 750 W sio asiuns Gediavindu AM2 nsdivesunseaduasorfingiuaglden Av
1.5 Wunasgrulunsinusednsnnvosuns

2) gamnd nszualyl (Current) agliuUsaugamaiifivasuudasly luvas
fusatuladh (havh) wvaraudegnmodasiu Sslneiadoudann 1 osmilfiutu agvilv
wssulnliihanas 0.5% waglunsdvesnnswaduasoriingumsgildimunuszansaw
YosuHIUaIfingAe u omgll 25 oern C LU Avualiiunuasorfindfiusetuluiag
29931Un (Open Circuit Voltage %38 Voc) 21V gaunnil 25 pern C Agvnganuin
usesiulnihiiazlfanunauasending edslildietugunsalluiiih u gaumadl 25 sam C
Winfiu 21 V dgaumniiaandn 25 aeen C i gl 30 83A1 C azyiliussiulniives
LHAUASETINEARAY 2.5% (0.5% x 5 84r O) Hufe USWLTDIUNILAWTRGT Voo azanas
0525 V (21 V x 2.5%) twdaiiles 20475 V (21V - 0525V) aguldan iileqaumgiigedu
usesiulaihAazanas Fedinavinliidslnihgegauesunsuaseniindanasine

3) Usgdns Arnni1suuasna a1y (Energy conversion efficiency) LUu

'
o w a

WS NdA gy It eSurednwurauUfesne (Output Characteristics) vaatgad

& A v

Lage1fing Avdns1diuvesiiaaluiiednnasgarondsuveasinnnTENULad

a L3 = & 1 a a 3 a & Y [ ¢ 1 a <
LENDIVING BIIYUNETU € mﬂizammwmmmaaLmewmmLaﬂ%maﬂwmm 77 Weuklu

anslai
Pmax(W)
n= = X 100% (1)
Area (m#)XPin (W)
Tnel
n = UszAVENNU0ITARLER1TINg
Proen(W) = Maskuevinngaan
Area (m?) = PuNFunas
P..(W) = MAUDIUENTIANNTENULYAA

2.3. gUuuunsanAsuRdleaead
JagUulsdlwimdsnuuasenfinglasunnuieuuindudasinmalulagladwaw

UsvAninmeaduaseing idusednsaing iy wazdsianiignas yinligusenaunisiv
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anuaulalunisamuuniu waduaserfindludagdu dn1sfedmatgUszian Wy vy

¥

& a o a o = Ay a A v o &
WUAY, VUNAIAT, UUNIUN[T7] G9UUDR UDLEY NANFHI1NAY AU

AN5197 1 NISIUSEUMIBU STUUNAR INHNAI8NS I ULEID1ANE

T
COMPARISON SOLAR SYSTEM l“

Installation Area : Land Yard Roof Water Surface

Site Preparation : Cut & Fill Stl.’LfCtu.re N/A
verification

Construction method :

Construction Cost :
Project schedule :
!+ ~10% I
Power Output :

O&M :

AN 2z

o
a o ! L3

Usenalng zfnnsloanaadul 10-15 8361 n19Aela dmsulsaioaduunumy we

3
1

Wewneleagadassniinufudmsugentnge Ussuna 40 cm Faagviliinan daunsly

anwaa

denaliiunslaangadvinaulifuusz@nsan dmsulvarwadassuy Yaminvays

ehndsyy 10 aarn laussdnnIngean

9

1in1row 2in1row 4in1row

Top view

pront e ———— . e
Side view
o Lol odddd

JUN 8 sunuunsinddledwadaseun (8]
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2.4. gunsalvanlussuundnlnihanwaduaerindsuwuuasein
sruuRAnlThaneaduatfindguiuuasein IxUsenaumuaunTaliigg wu wHaly

| & .:4' | Y v & X ° I
Awad A3k UaINszwa b Nuasyuwduny unIalnaIlazgnUILIenLUUIUUIE U

Y

' v
S o v [

wiandalii Tuniseeuuussuutiu avdedldaunsalnddsy Asll
2.4.1. wnslgangas

urslwaadyintnsusasefingiazildsudulninnszianse (DC) Tnedl

1Y

TAs9as19[5] el

1. Aluminum Frame
2. Tempered Glass

3. Encapsulant - EVA
4.  Solar Cells

5. Encapsulant - EVA
6. Back Sheet

7. Junction Box

—— Aluminium Frame
—— Tempered Glass
—— Encapsulant - EVA

—— Solar cells

—— Encapsulant - EVA
—— Back sheet

Junction Box

<3

[y

JUN 9 Taneineg Aldviuaslaaead [9]
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2.4.2. Buniesines
I sy v o N [ I L IS
Jugunsalnldusundsundanulninssuansadulniinssuaadu[10] §
AURLNTN50HZ/60Hz Jagduaninsauwdaguuuunisldem fsil
1) wunsaduiesines

Juoeunsa dunesines aunlug dnuieslusaailuifivuiadus 100

' v
raa a (X v

kW. - 2,500 kW. d@qulugjazld Tulwavisy w3e PV Plant aunalugidin1sAnnnnans
wanduvane punnzing avannlunsinsaszuulnglq uroaiidesesiio mnddunesnes
G dnis Aasvliidinsnanliiiiiessuanasegiannigy PV Plant vunnfdsnisuan
10 MW Tag/ldCentral Solar Inverter ¥u1@ 1,000 kKW 1w 10 set winidelul @ Aviale
Performance weluss 10% demnistlddunedine fouadngas mndeludnt &

Performancefpnnadlyliunn

! s

gﬂﬁ 10 LWUNSADUIDIHBS Growatt Model CP500TL-S vu1m 500kW [10]

2) @n390UNDILADT
Juoaunsa dunesines vwiadn faus 2 - 175 kw. Jadudunesines 9
whnAaasldeuniudiu ddneu nislssu ndulugAefuundsnn 1ien1ni

WHIB99INAAINTSHARLAL VU TN AU UNTARAS
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.- TeTNNE NONNY W "1-"

U7 11 arsBuniofines Growatt Model MAXBOKTL ¥u1n 80KW [10]

2.4.3. vjuaam’fﬁ
yiuaeeiiidugunsaifiudnunain HOPELT] viuthiisessugunsaflunisiiads
Toaneadsuuuuanetn wu wsleausad Bunefine muasll ael wargunsaidus o
lalFgunsalivaniuduiaduini Usenoudas

1 vusesSuunslaasad

o o

2. Vudmiumaiu

3. gnInidudniju

PV MOUNTING
STRUCTURE

SOLAR STAND

PATHWAY ’—]

SPREADER BAR

a

JUN 12 Yjuaeyi U3¥n SCG [8]
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2.5. Tgawadaseiln (Floating Solar)

PIRNTIUNSIULAIng iundsnuazeianazluitunun Snvedaldununisuas

q

al

Twihiduiuagdegnunndu Juiiimealulagndsnuluihanuaseiing vieleanwad (Ju

EN

a

Wduaues uazdnisimuimaluladlml q Junies 9 wonanlseluinasunaseing
vuiy (a1 waendsnuuaserindfifafsuumdse (eangnfiey) Aduaeiuuds §ad
nsvileanvasasein Miusnuidunalulad Nuraula Heduann wilsdudufe Teawad

AREDVA

- - s - ~
Z N Lt - - - ,

JUT 13 msfnasleatasguinisiuiihesd

-

AwtaUsEnelne [11

]

lgagaaasui[7] (Floating Solar) e garufindnlii1naseunaso1ing uu

lassasnavjuiaegaguuiuil 1y w1 Aaes vues U9 weaiiey wsengaau neyiuig

[ [ v a s A o o v Vo 1 a A
AALNUNAIULLFIDINAEY LW@ﬁ'ﬁ/ﬁUsL‘?NWULLﬁﬁ‘;U’]EJi‘VTﬂUﬂ']ﬂWﬁ’Wﬁ’]ugﬂJﬂ']ﬂ 39 ﬂ’]i‘lW‘W’W

i ¥
U =)

1 = [y 1 s 1 3 Aa a o J 3 T Y
UATNA LULRYY AulgaInisy LLﬁSI‘EJﬁ']E‘V\I‘I/IQ‘U NRARIUUNUAY NSyl saaaneutiy

< a =%

Wuanui

3

A A

analulad Nanu1509781u599n15USERTANUN I LGEWTAAUUUN LNSIZUNN

4
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Foan15HAR U1 NN IULEID ARG UINTUWNLT NUANleasad AgaUFDIUINTY

[
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LNIUU

2.5.1. Y9fvadlaalasyii

a

1. Usendaiuiau iligusenaums viseinuning lidesgadeniulaeilan
Useloll

o
Y

2. finnsie wazlidedldaunsainin q lunshians
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3. AR Rt ann1ssmeldta 80% wewslednsadunaguly

4. msudnlwihAiefosnmannty wngusdednead Wooelndih sl
unsloaiead lufou uavdsnalvindandsnulnfinldfng wwdlsdneadioguuiu 14ds 10-
15 %

5. anansaUfuualeamadiiesuuasofingliine

(%
v 1

Jagtulsslihmdnunaserinduuujuaseul Ussdninmuazinnsdieniinig
ANRIULUNDENNNIN HasnedusssuiAvesdtun1sseuIenuseu ilinsnanlnfing
@desnmann vhunansnszuaiumluuinnssuiundsugalnl “leanvadassur” Judu
= - = Y] e N B B ] o 9
dnmadenisvasnisliminensndegedreruan wazanansaluusuldlunainuasnssy

\eliiAnUselevdasan

2.6. TUsWATU PVsyst

PVsyst Jugagensdwisnauysaldmsunisfine[12] Usuruin 9189 wagdnsnenssuy
PV 9anfikistoanwuuiieldaulaganilin 3eins wazdnide wazduwas esilanig

= A ¢ P~ Ay YU a A a a °
nsanwniusylevdinn WWsunsuiiwdsldtennulagasideniieduieisnisuaziuuinges
Al waztauawuInnldnudiemelglunsiauilasinis Pysyst arunsadnd1doya
90 lenIng1NLMAWN 9 WazdauaduyAaa

2.6.1. AauURALazTaaTINIZYDILONALIT PVSYST:

- seyMasliisiaan susenunng

Weonluga PV 31ngudeyaniely

- Fendunesinesangudeyaniely

LEAUDNITANUAAIDISLIILAESEUUAMSUNITIaaRUnIdu
- LARAULAY |/ V 999975158 PV wiaududie MPPT wsanulnl A189 way

YDIINANIINAUAUNTL L

[

- AMINTEAENTINUYTETUU09015458

Y] A ° ) a a =
- ﬁ]@ﬁ/ﬁLﬂi@QN@LQWWSaTﬁﬁU‘UigLNUQ'J"I@JL?{EJW']EJGUEN?H‘EJI‘V\' (LL@SF"I'}']QJ%QJ}LE“{EJ

au 9 WuRunUadluga) ANUliiiuredlugangAnssun1eAuTouliedRINn1g

b

[
a o

fnsananassuulunsauldauday ..

- MTHAINSNUATIUA MWh / y LiteUsziliulid nsvinmlsvesszuy
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- WASUTUNIE KWh / KWp ¥890viln1sHann1uTed@nley (uniaiag
GVRN)
- wansbiiudamdsnunanuasmls/vnunineglunisdiaes
- 1A 095 DT UNTINATEMTUNMTIATIEANGANTINVRITLUUDE19TIAS AY

n1sUSuUTINseRNIUUTIDAAnTY

Aumeuridlnensilagly Google Maps

ARSI N8 uNaveIBuesnaSusaeN

- USudsamsdnnislasants msihfamnaiiwesanaanininas

LASDNLBANNSUNSANUSLANT AN DM DS

2.6.2. S2UUNGHDINIT

seUUUAUAMS: nestulaaieusd Windows Heumuail Microsoft see5ulu
#299u: Windows 8, Windows 10 (32 Gauie 64 0n) 55UU Windows 7 i siuasis
sxUUURURNIBY 91U MAC OS X (g#l) uay LINUX Td§unsatuayurimunisldiai eq
.afloudild Windows (VirtualBox Hiunisnadeuuda) lisesfuszuuufuianis: 185uaos

Windows, waUndaguidswiaes (Citrix, XenDesktop, XenApp,...)

2.7. myiaszianudululenienisiu (Financial Feasibility)
a (3 ) 14 ¥ a I a (3
nsieseianudululdvedasinismeiunsiudunsinsesinansuwnunag
sunuredlasinisusanailmianisdulundn Welifamuniodivedasinismsuinde
asnuaRziinuAuAluNIsauIntaeiiedla 1neid1a4lAsIN1SH o3RRI
a A 4 J a < 1 4{' = (Y o a o
nsRuwieMaulinsaniulasinsiduliegresuiu insdaviuaunistuivingay
FIWIRAITUNUNNIARFUTIAMUAN 9 BEIRIINTEY

2.7.1. TUMDUNTIATILALATINITNIAITRU

wuAnlaruluNTIATIERlAsINITNIINITRUABLUS sULisusuY U (Cost)

s

funanauwny (Benefits) Litouandbiiudmalsslovignindivesasainisaglasuainnis

¥
[

AUNANTUAREATIIR1YTBILATINT HTURBUNEATYAeil

o

1. TUABUNITIALAS YUIUUTLUIUNTE AN UAALDT (Cash Inflows) NTLLau

dnoan (Cash Outflows) YBINTAVUARBABIYLATINIG
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2. FupeunisduInmanauunugniveanisaulasuInsruaiudvie
nszuasieldainlasinisamu avsienszuaiuoenvionszuannldsediinainlasansg
GNY

3. sej‘ju'umaumiﬂ"ﬂmmmagaﬂ"]ﬁaqﬂ’quﬁé’mwdauwamauLmumaiwaq
1ATINTUAYSTEEIAAUNY

2.7.2. ans1Anan (Discount Rate)

| 1 a

Wesnnlunmaasugeansioinyanivesiulusdaztisadialivindy waz

Y

%
[ Y

nsafiulasenseng q dnfszegnaivaiey dadu lumslesiendsanuduentunisamu
=< v o ! 3 ad a & ! = 1Y 1< !

vaalasan1sisdasdiuinyarnaUselevdansmianuluuiasUlueuannduunduyan
Jagtulutinendu weliaiunsaissuiisuanuruaivedlasinsialagldgnsianan ue
JymAesnsAnanniunldnisasidudnsila snsianand ldwisauazyinliminaan
panadaulun1sIeTeild tuke mnlddnsAnaniisniulazdmalinayseleviansves
lasensgaiuase luvasimnlddnsidnannaaiuliagminaussleviansvadlasanise
Aussaasidslonalunisamululasinisiesaiwansuunuadld amsuluifasesng
a Y a

Anananasauenaentmdy 2 wuiAn

1. WUIARNITUSLAARI9LIED

DRIIANANLULUIANNISUSLAAGIIAN NUNBDI FRTIANUNBLALUANS
UslnaluswanSeuiisuiunisuslaatutagtu leadudasifziibiyaransodwuduai
¥IONBLANNAUSEAUNISUS AT LTUlUB U AR

2. wwRnsuuALdelania

ansAnantulwiAnAndelenta vuiede auualdeleniavesnisly

U g.JI ‘ﬁl 1 U ‘:‘I U U a d‘ 1
ningnsuuliesinliaunsaumineinsiamululasinisaenantuldlufianssuduy q wu
Andaloniavesiunuiniiuamululasins dnistduludinsuasifumadentunisld
Ruyuiuiilinaneuunuasaawasnnenidelurdinizagyisuandeloniaveadunuiuimn

aaululasins WWusuy

2
a Ya o A

lun1sfnwilfIdeagidenlduuAndunuatdelonia lnsldgnsiaumu
Laﬁama\‘iﬁunmwudmﬂmﬁﬂ (Weighted Average Cost of Capital: WACC) JudnsAnan
Y83lATINIT

2.7.3. vianinauainsiindulaneu
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[ (%
=< 1

nsandulaidenamululasimsladnasduegfuauAuatveslasini sy
FepuAuAadlaTIninlanmsiUssuiisuiuseninawmayseleviiudunuvaddasanis

LAgWILIAUIUNIARITINANANAIYEILATINITANNATIATIEARUUUTUA VB LIEN LA

[
Y

yaetagiuans Shsmanouununelulasens Wudu Jsiiiaanuduaiveslasinisd
aruddyeshanndenisinauliasurieufiaslasmsiiiidsfiansaney Retmsedidte
aunsavsvenlailasinisudaslasinsianuduAsenisamursely wasdsanunsaveniv
nuisdrfuanuddngueslasinslddndeddunisiinzdanudurivedlasenisly

= 5 dy ¥ v L3 Y 6 v
nsAnwassllagldnaninasinisandula 3 naninaeiuseneualy

1. yaA1JagUuans (Net Present Value: NPV)

yaragtugnivedasinisael13] yardagiuveinssuananauinugns
vsenTElaNuanvadlaTINdsalalaenskUaInsEuarana UL VIEnaon01glATINTg
Tiduyaardaguu wieuan NPV arnnassseninyan1dagiuvemaysslegives

lassnsnaeneiglassnsiugadagiuvesiunuredasinisdadeudugasnisawinls

fail
B—C
NPV = ?=1ﬁ (2)

Taofi B, = yarnaustlovivesiassnsiianinaglésuludi t

G = yamduueedlasanisludi t

| = 9n51ARAA (Discount rate)

t - Yyadlassnsie U9 0,1, 2, ., n

n = 918°04lATINT

naein15Andula

&1 NPV > 0 mrsasnululaseinisil nsglassnnsadanadsslonianiiduyad
Hagiiuvesnszuaiuansuinnnitgaidagiuveaiuamudianely uansindrvedasnis
sunausleviinnniaudosnistusiidmels

&1 NPV = 0 agspdulaawunialiamudld inseglasanisi dyaaidagduves
nanoUWNURaone1glasTINsnuyaagtiuvesiuammuiinigly

&1 NPV < 0 ldansasyululassnisd iseyaaiiagturesianauununaoneng
lassnstiesniyadrlagduvesiuyuaildinenasneiglasinig vieidvedasanisasla su

naUselovttosnInauselavUtumnnIrual)
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o JuisnAdatsnudAyvesaivesiuniunal neinsAnyadiagiuves
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avdveudazlasinsiiyadliviiiy desiansamaninaeiau § auglume

2. o manauwnun1eluealasanis (Internal Rate of Return: IRR)

dnsmanauunungluredasinsdudnsmanauwnuinitligaadagdu
[14] vaanszuaduansuviniuyad1Uagduresnseualiuandnedmuneiayandaatuansi
J Y ¢ A v o eav Yy A I s & & ° N v a
Awiniuaug tnefinadnsilaasiniiedulesidud lagn1sA1uia IRR szddeauuid
HanULNUgNSaINNIAnduunlasuinsenitensadulasanislunsiasUuy agdly
amusennaudilanvinevedlasinisiaelasudnsnanauunuviniugns IRR 49 IRR

anunsamuiadlaanaunisil

Pt Gt (3)
t=1 (147t
e B, = yamuausglevivadlasinisiaiainaglasululn t

C = YaAAUNUYDILATINITIWTN t

r = gpsmanaulnuneluredasanig (IRR)

t = YveslasansAe U9 0, 1, 2, .., n

n = 91803lATINTT

L3 U A
nainseingaula

IRR 1Uusnsmanauunuiilasuanlasenisamusndudesdinisiseuiisuiuiuyu
Y8aduNY Tnemsanululasanisi IRR FAINNTIMI oW UANN UYL UNUT LTI LA
111984ATINT AT URARBUWMNULINNTIHARBULNUTUAITABINT Uazdiaudualuns

agvu

Y ~ a ] v A % a a v
29A IRR E‘mll’]iﬂL‘UiEJ‘UWlEJULLmagiﬂiﬂﬂ"liaﬂwuvLﬂLu@Q%']ﬂlﬂi'ﬁquanVJULiﬂﬁusLUﬂqi

q

Am IRR La?
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FoA2352%4 IRR 0198l 1nn30 1 Awazminiivaislasinisludnuasd daidiu
Tassnmsnisazdosliduiunislasinsdnlassnsuilaniadonin “Mutually Exclusive” 9z
At gnilunisld IRR WDunaeiidesarninaeiang q lunsdadiiuannudfyues
Tassmsfiauusnanstuanslithiadumnfinsanaugiuly

3. sygEaAuYu (Payback Period)
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AdsazanInaaeslunisamu widslaglididrvesdumunaitaznszuaiuan

'
=

[ . a I Aaa o (% dy
iUﬂﬁQ"ﬂ’]ﬂ‘Uﬂﬂuwu Imﬁzsmmﬂunumﬁﬂ’ﬁﬂ’m’smmu

= o o = vy ! oy va ! YA
seevaAu = Iunulneunivglafununun + dundalapuliasy a Fusudiall

AszwaRuannaInnazlasululu

WnNNSHnaula

lun1siansanssesiianlunsfunussezaidunuazsdesluuuiuluiedy
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2.8. AUNURREYDIRUNUKUUAIINTIN (Weighted Average Cost of Capital)

lunsdamituamuresusgndnaziilaseasaduuiuand eiunuuleuigvedusag

[ a 1 [
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TunsAmuaRunuresiuYuIzUsENa UMY AunuYeantdy (Cost of Debts) WagAuUNUYDS
d1U”0091U83 (Cost of Equity)
2.8.1. unuvemnildu (Cost of Debts: kd)
TunsainsfBuRuanan tunstiu Wy su1asmalvdiunuveaiulduiine

dnsmenleuinsuimsiauel uilissineendeduiiluailddenausouianinein
mlsnewden8lavinligddenSanas iiansuszndaailddrenSildunalifuyundanig
anas faty lun1sAwin WACC diuvesiududanasliiunuremildundanis
2.8.2. AUNUIDIAINVDAUINVD (Cost of Equity: ke)

ADdNIINARDUWNUTNLI VDT U UABINIT Feo19na1ladnsunu duililu

suyuAdalania (Opportunity Cost) vadidnvasiunulunisindulvawmulufsnisegidla
! =t
ety

d‘ ! o (% = td 1 1 v =

31NNNE1IUT WACC 9AUIUINAITENARUAUN UVBIUARL UM ING 10

(After-Tax Component Costs = k) A28dnd1Uva LA azLnRas (Weight = w) lagdu1sa

AwInlasaunIs
WACC=wgy ky(1-T)+w. ke (@)
lne Wy = dnauRUAuAINNISATY
ke = AUNURUNUIINAITHE
We = d@RduRUAUIINIINDY
ke = AUNURUYUYDLINVEY
T = 9n5IN1BRULA

2.9. Mylasgiaueeuln (Sensitivity Analysis)
TunsTwseilasinisnienisiudnasdenadyfudgnidesmnudsuazaiiuly
wineufionnasind uitamsdunausslevinasdunuvedlasinis[17] aniianis
WasuwladluilidsfifeadosdenazdmansenudenisiinmeinnuduAmian1siiures
Tasens datu Sefesinsieneianuseulmdadunsmaseuimaiimaudeundasy
Fununsonauszlevivedlaseinsfidnualianiduy azdamansznusen sAuIMmdnLN o]
msdndulaamueenals wazdnalinsdndulaamuidsulvanidumiel amduuwn

[

NN TIATIENRANUBULINITINTANEIT ey 3 NIl siadl
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1. NTAIIPLHTAALEIRNNganassaay 20 wavsauay 40
2. NSEIUSEANS ANV ILHITARLAIDNNSLTUSo8AY 30 LaTanAISRYaY 30
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av oA Y
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[
Y
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Y
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v

Wethunsleawadufnfsssuundnliiimiguase1indsuiuuaseun awdieangumngll

AUNSNlra LA adlA LAz NNUSEANSAINNITHANVD LM lwawad 10-15%

2102 msAasusanEalniisuaseingsuiuvasstluussmelng

nsfAnRauRIRan ALt ind Uk vasslulsenalnedelisinng

a 5 | =t ) i a 3 I a < no’ [
Anaaunsrany Ingludseinalnedilasenisiises[19]innegusnaassiiviingesug §u

v ¥
[ < = v a (Y
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ANUANAINIINITRUTBILATINITNUIIATINTHANUANAIRBNITaMY o nyad1Tagdu
avd (NPV) WJuuan dewindu 6.84 da1uum dasmanauununielu (RR) wihiuseway 7.85
FallAnganndnndluanvedlasensidAwindusesay 7.12 snsHanaulnuseanuu (B/C

Ratio) iU 1.037 sunnnin 1 uazszeglianmuyu (Payback Period) winiu 14.44 ¥
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undt 3 33N1sAiuNTIRe
n1sanfunistunisidieuiisulsednsninuasUssiiuauAuAIve s sUUNEs
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3.1.8U3AFIUNITIY
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3.3. JunouN ALY
nsAsuNsUTEliuANANA1veITEUURAANSELa LT A s uLase I ing JURUY
%:l a ) = a a ! (IS5 ! 1 ! 5
aegu nsflIsuiisuUssannmueuntlralranloaeuazundlyanyadlvyl wistuneu

ANSALTUNT Aadl

3.3.1. ANYINN509NLUU WaTNISARAITZUUNAR INTNNAIULEID1RRd wuUaD N

¥ 1%
1 o

ndayanstiliihannsyuiunsndnuinussdn wasiunueul 42,044.59
A15190m5 elroonluuni1siaf Floating Solar 615.36 kWp lagldiuidunsumneslgan
\wadaogn 4,851.172 m31uns tnelasensnsegn azign 13.4 a9933n 101.1178113
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b ™

-
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gﬂfﬁ 14 wanaiiAn19vaenIgnAaLAnAs Solar PV Floating
332, Anwdeyanisldlaih vedssrundninssl 12 Weudikiuan
dsudeyaludmilfnunmslilnihnndadlndoundaramadeulse Ia
nsidladinng 15 wiikuszuveuteyaainiinesiniuudnludifveanisin
333, doyasumzvesgunsalumsfing
Anw1¥oyadnn data sheet Yo3gUnsal 1¥U wndlodnwad duniesines vju
aost ewUisuifisudeyalunindengunsniinfassssuundaluindsnuuateniing
'gULmuaaaﬁw
334, nsmensaindsnuindele
dmsunisoanuuuLaznsmanIsindanuiiasadeldty el lusunsy

PVsyst Tun1seeniuunazaminnisal wassuliinfazuanlaain Solar Floating Inelaiins
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PONUUUAISINTARAIBILKNSLga I wadiloans 246 kKWp uag wksleansadlng 369.36 kWp

[

fif&shndasan 615.36 kWp
335 Wideyauarmsdwesang 9 mnssuvduiinteyaseulatuazn1snsaainm
TATIUTEANEA I NYRILNslga e Tuwsaviuy
336, Wisuifsuraiinnaialdfulusunsudassnouiames
337, Ussdiunamenuiassgmaniildainlasang =
338, ajuled uavdeldevouralaaaadluusaziuy

3.3.9. @3UNANISALEUNTT
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nsieseideya msUisudisundnuliinvesundeawadiioaeuasunalean
wadlval arudunasieusasvamaings uazliaseiauduamnisiuredasins
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Uszana mislahlasinisasiianuanunsalunistissutunlaviseld wazasliilsvisedunu
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3.4.3.1. yarUaaUugnd (Net Present Value: NPV)

q

&1 NPV > 0 masasnululasenist msglasanisadianaysslovd
ansiduyarfagtiureanszuaiuansuannnityadtagtureaivamuiiagll wanaiy
Fradasinmslatunauslostiinnnianudosmsdusiifidmely

&1 NPV = 0 awdndulaasunieliamudls isglassnsiiyad
Jagtiuvemansuununasneglassnmswinfuyatiagiiuresiuawudisely

§1 NPV < 0 limasasmululasenisi insizyandagduves
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3.4.3.2. 8n9manauunun1elulasans (intemal Rate of Retum: IRR)

RR 1 udnsmansuunud ldfuainiasanisamusududesinig
Wisuifuiusunuuesiuu Tasmsamululassnsd IRR SawnnniwFewifiufunuues
SunuisgilidmedasinisldSunansuumuinnnimaneuunudusiiisiosms uasiin
AuAlUN1TAI

998 IRR @unsalSeuisuniazinsinIsamulaiasainlasiudu

9

awuiudulunisin IRR wén

T9A355¥79 IRR 8138 lAu1nn31 1 Atlazuindvaielasenisiu
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3.4.3.3. sgggianAuyu (Payback period)
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Jofl aunsaniasanfrnudsuazan nadestunsamula
Tpn2535834 lulamidsfieatveaiuniuainaznssiaiuansu

waanTiAuUElasInIsamuUIlasIMseassiinsswaduansululngs 9 Wudwaunn

3.4.3.4. \Wisuiisusunuiedsdenhelitihnasneiglasans fuvuiedede
mhenaena1elasinis (Levelized Cost of Electricity) : LCOE)
M5AATIE9 LCOE finsanaildaneiinszanenasnengnisldsuues
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ABsuiedainlflugnanvnisy LCOE axdmuamumuiwiaiedeiaduntngumm / kh ves

NAITUNHAR

3.4.3.5. ymavszidiusuidssweslasinslagnisieszsinnuseulnives

TA5aM3 7 +/- 30 %
osnuseifiugunulasinisuagseldivinisuszfiulineunns
Aadsfundinisfadaenafinrunnedoulngldnaaeunsd fiu-an 10% 89 30% azdana
ns¥NudeANALAIaIlATINIg TTadY il 1) Funuedszuy 2) Sunsinmaiiis-an aliin

waz 3) USunalidAndnlaaninszuunanlnialewadiasaniing



30

UNA 4 Wan1529gazanus1gNanisIve
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lums@nw3deil n1sfnAssyuunandsulaseninguuuaseil §338vn1sAny
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gunsalszuulii AnntudeudeNTEUULIIUI YRl UNEnNUTEU

4.1. FUNUNMIARAITEUUNSINULENDIInSLUUaRE
AUNUNITANAITEUUNG 1A Inguuaen uralgaiganionad 246 kWp yas
Uszunad 5,162,102 U whalganaadivg 369.39 kWp dyaauszann 7,342,897 U

Usznaulume 4 dumen Ao wrdledwad Buniesines aunsaldu 9 AIRRAY ALEAINISI

137371 3 YaRIMIAMUSEUU (CAPEX) undlaanisadilonns 246 kWp

AN5199 4 aAn

29AUSZNAUTZU 311 (V)
wnsloayan 410,000
dULIBILHBS 316,650

yiuneyth 1,556,037
AguUnsalusznoudu 2,379,415
ARns 500,000

394 5,162,102

1589NUTEUU (CAPEX) walaaniaadivid 369.39 kWp

29AUSZNAUTZU 31A1 (UN)
wnsloayad 3,258,870
UMD 422,220

yiuaeyth 1,297,962
AguUnsalusznoudu 2,379,415
PRETYR 500,000

394 7,342,897
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4.2. fuVUNSATIUNIT
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4.4.2. AATULES
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4.5. \Wiguiigun1sussilunnanunisamu

1NToyan15aINy (CAPEX), A1eiiunis (OPEX) wagsnglaainnisudnluii diun
Usziiumnudusunisasmusieisnisiiassnsanannszuaiuan (DCF Model) iloUsgiiiy
arwduArlun1sindeszuulaniead wlsansadiieassuazundlsaneadlal 99nwanis
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WAszideya fuuandlunisg 4-5 Fiiuinan1sinsiSeuifisununuduen wuely

Y

= ¥ 1 1

awadbrifianuduauinniturdesaivadiioass lnsundleanwadiioasAnyanl 500
U/ dyad1U990uans (Net Present Value) Wiy 4.11 duum d8n5mWanauunu
n18lulasan135 (Internal Rate Return) i1y 27.84 % wazdlszuriiaiAunu (Pay Back
Period) 3.4 U fyaa1dagtuansuesiuusienienisuaniitnasnengnislidauiniu 0.53
U wazlslgaganlug Aayaruug 4,723 vin/uny dyaa1dagiugns (Net Present

Value) b1 U  7.64 814 UM Howsinanaunnuniglulasanis (Internal Rate Return)



= ' Y]

36

Wi 30.57 % wazdlszaziianAumu (Pay Back Period) 3.1 U dyafUagtugnsvesnunu

Aemhensuanthnaenaien1sldnumiiiu 0.45 um

Y 9

M599 5 YeyantdlunisAuiam WACC undlgaganilodnes

dIUpa91904 (Equity) (UW)

5,068,752.23

v
(% 6 o

Aunsnanavua (Value) wa (Un)

5,068,752.23

AUNUTDIAIUIIVRY (Re) =

0.1312

(UgdUNNANBULNUVBINUSUATIFUIR) Risk Free ~

0.020

Market =~

Uszanaumsnnuanauinuanvulunaiananning) Risk

0.1

($1989%u EA B3vingsAa Solar PV) B (i)

1.39

AN5199 6 MU UIADINTLLARUAAANAANLUNITAAAIKILYA YA DA D

nazuaduRRDBN nezuaduspyl

; C e -
= puwin (CAPBX) | s (0B | melmvnmmswialivin i e - paba
o 4,752,102.23 (a,752,102.23) (4,752,102.29)
1 100,000.00 1,440,000.00 237,605.11 1,340,000.00 1,577,605.11 (3,174,457.12) 2,806,309.34)
2 103,000.00 1,425,600.00 237,605.11 1,084,094.89 1,322,600.00 (1,851,897.12) 3,084,340.18)
3 106,090.00 1,611,364.00 237,605.11 1,067,648.89 1,305,256.00 (566,643.12) (1,288,082.45)
4 109,272.70 1,397,230.56 237,605.11 1,050,352.75 1,287,957 86 701,314.74 2,199,532.91
5 112,550.88 1,383,256.25 237,605.11 1,033,102.26 1,270,707.37 2,012,022.11 7,056,075.92
s 11592781 1,369,625.67 237,605.11 1,015,893.15 1,255,898.26 5,265,520.38 13,010,574.05
7 119,405.23 1,355,731.42 237,605.11 998,721.07 1,236,326.19 4,501,846.56 19,835,771.42
[ 122,987.39 1,342,174.10 237,605.11 981,581.60 1,219,186.71 5,721,033.28 27,301,507.65
9 126,677.01 1,328,752.36 237,605.11 96,470.26 1,202,075.35 £,923,108.63 35,369,058.77
10 13047732 1,315,860.80 237,605.11 947,382.41 1,184,987 52 8,108,096.15 43,786,300.21
1 136,391.64 1,302,310.09 237,605.11 930,313.04 1,167,918.55 9,276,014.70 52,483,602.75
12 316,650.00 138,423.39 1,289,287.09 253,337.61 897,026.09 1,150,863.70 10,426,878.39 51,370,276.68
13 142,576.09 1,276,394.22 253,437 61 880,380 51 1,133,818.13 11,560,696.52 70,371,617.20
14 146,853.37 1,263,630.27 253,437 61 863,339.29 1,116,776.90 12677,473.02 79,426,336.41
15 151,258.97 1,250,993.97 253,337.61 846,297.39 1,099,735.00 13,777,208.42 88,489,015
16 155,96.7 1,238,484.03 253,037.61 829,209.68 1,082,687.29 14,859,895.71 97,505,196.66
17 160,470.64 1,226,099.19 253,437 61 812,190.93 1,065,628.55 15,925,524.26 106,455,963.05
18 165,286.75 1,213,838.20 253,337.61 795,115.82 1,048,553.44 16,974,077.69 115,310,479.52
19 17020331 1,201,699.82 253,037 61 778,018.90 1,031,856.51 18,005,530.20 124,007,945.77
20 175,350.61 1,189,682.82 253,437 61 760,894.60 1,014,332 21 19,019,866.41 132,652,099.76
e 5,068,752.23 2,687,037.45 26,221,400.99 4,894,594.73 18,877,373.91 15,019,866.41 1,069,527,952.34

M13°99 7 YeyantdlunisAuium WACC undlodwadin

d1Uv9991994 (Equity) (Uw)

7,7165111.77

v
Y

gunswenavun (Value) wa (Un)

7,7165111.77

AUNUVBIEAIUAVRY (Re) =

0.1312

(UTgaNUNNANBULNUYBIUSUATIFUNA) Risk Free ~

0.020

Market =

(Usgaunisanuanauwnuanulunaiandnnsng) Risk | 0.1
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($1989%u EA Gavigsia Solar PV) B (1) 1.39

AN5199 8 MITILUUIADINTLLARUAAANAALUNISAAAILMI LA LYAA LAY

nrzuslusnesn nrsuslumspY

M pusin (CAPEX) | oy (©PEX) | mwlawnmmizwineilrivia i e i s ()| ooyt
0 7,342,897.77 (7,342,897.77)] (7,342,897.77)]
1 100,000.00 2,352,000.00 367,144.89 2,252,000.00 2,619,144.89 (8,723,752.88)) (8,175,877.72)]
2 103,000.00 2,328,480.00 367,144.89 1,858,335.11 2,225,480.00 (2,498,272 .88)| (4,1
3 106,090.00 2,305,195.20 367,144.89 1,831,960.31 2,199,105.20 (299,167.68) (704,943.72)
4 109,272.70 2,282,143.25 367,144.89 1,805,725.66 2,172,870.55 1,873,702.87 5,559,408.06
5 112,550.88 2,259,321.82 367,144.89 1,779,626.05 2,146,770.93 4,020,473.80 14,099,630.54
6 115,927.41 2,236,728.60 367,144.89 1,753,656.30 2,120,801.19 6,141,274.99 24,468,232 89
7 119,405.23 2,214,361.31 367,144.89 1,727,811.19 2,094,956.08 B,236,231.08 36,289,996.73
8 122,987.39 2,192,217.70 367,144.89 1,702,085.42 2,069,230.31 10,305,461.39 49,251,042.22
9 126,677.01 2,170,295.52 367,144.89 1,676,473.62 2,043,618.51 12,349,079.90 63,089,481.38
10 130,477.32 2,148,592.57 367,144.89 1,650,970.36 2,018,115.25 14,367,195.15 77,587,434.35
11 134,391.64 2,127,106.64 367,144.89 1,625,570.11 1,992,715.00 16,359,910.15 92,564,215.73
12 422,220.00 138,423.39 2,105,835.57 388,255.89 1,579,156.30 1,967,412.19 18,327,322.34 107,870,524.64
13 142,576.09 2,084,777.22 388,255.89 1,553,945.24 1,942,201.13 20,269,523.47 123,383,495.43
14 146,853.37 2,063,929.45 388,255.89 1,528,820.19 1,917,076.07 22,186,599.54 139,002,485.77
15 151,258.97 2,043,290.15 388,255.89 1,503,775.29 1,892,031.18 24,078,630.72 154,645,496.07
16 155,796.74 2,022,857.25 388,255 89 1,478,804.62 1,867,060 51 25,945,691.23 170,246,129 27
17 160,470.64 2,002,628.68 388,255.89 1,453,902.15 1,842,158.03 27,787,849.26 185,751,012.45
18 165,284.76 1,982,602.39 388,255.89 1,429,061.74 1,817,317.63 29,605,166.89 201,117,613.15
19 170,243.31 1,962,776.37 388,255.89 1,804,277.17 1,792,533.06 31,397,699.95 216,312,392.48
20 175,350.61 1,943,148.60 388,255.89 1,379,542.11 1,767,798.00 33,165,497.95 231,309,245.65
ket 7,7T65,117.77 2,687,037.45 42,828,288.28 7,532,896.77 32,975,498.95 33,165,497.95 1,883,506,134.42

= = = a v v a ¥ i I '
M50 9 WSuisunan1sUseliuauaLAuA N sAnANdlgawad Iralkazwnslyan

R RERRGRN

[ [

P 4 ' d A ] d '
ABUYIANUATHAEN IONEGRILTELILLGE wHslgayaal

nsmanaulnungly (IRR) 27.84% 30.57%

Y

yarUagUuans (NPV) 4.11 §1UUm 7.64 81UUM

9 q

JreEnaIAuu (PB) 349 311

AUNUNSIUsIBLE (LCOE) 0.53 v wReniae 0.45 U mRanaeY

31nM1579 11 Wisuieunansussidiunuanuduatlunisinssunalea wad induay

undlgawaaiioass au1saUseiliunanisiseuazinuginsanaulavedasenis lngazdiuun
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4.6. namsUssiliuanugeulmmaAsygaans

n15UsELiuANg aulnININATYEAIEATYRIlATINIGT +/- 30% TuATUAUY UVBS

1A539n15 (CAPEX) Aunulunisaiiunis (OPEX) dasianluiivesnisindirdiugiinim uas

NUTNGRAINSEUUadwateTInd JULUUaREUN Aall

A1599 10 A1 NPV 91nnsildsuniasiadonumng § +/- 30 % undloaiwanilodss

Fauusfideu CAPEX PEA (THB) OPEX | Solar PV Efficiency
-30% 5,536,691 | 3,679,423 | 4,171,060 3,679,423
-20% 5,061,480 | 3,823,302 | 4,141,060 3,823,302
-10% 4,586,270 | 3,967,181 | 4,121,060 3,967,181
0% 4,111,060 | 4,111,060 | 4,111,060 4,111,060
10% 3635850 | 4,254,939 | 4,101,060 4,254,939
20% 3,160,640 | 4,398,818 | 4,091,060 4,398,818
30% 2,685,429 | 4,562,697 | 4,081,060 4,542,697

Sensitivity analysis
16000000
£000000
E 6,000,000
Z 4000000 AN
2000000
0% oo o 0% 1% 2% 0%
eviaton
——CAPEX PEA (THB) ——OPEX ——Solar PV Efficiency

JUN 23 neiuansanugeulnvedlasinisuadleawadilones
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Fausfiude CAPEX | PEA(THB) | OPEX | Solar PV Efficiency
-30% 9,847,749 6,939,279 7,674,879 7,644,879
-20% 9,113,459 7,174,479 7,664,879 7,644,879
-10% 8,379,169 | 7,409,679 | 7,654,879 7,644,879
0% 7,644,879 7,644,879 7,644,879 7,644,879
10% 6,910,590 7,880,079 7,634,879 7,644,879
20% 6,176,300 8,115,279 7,624,879 7,644,879
30% 5,442,010 8,350,479 7,614,879 7,644,879
Sensitivity analysis

16,000,000

14,000,000

12,000,000

& 10000000

T

E 8000000 \

E \

=z

6,000,000
4,000,000

2,000,000

——CAPEX

-30% -20%

-10% 0% 10%

Deviation

PEA (THB) =——OPEX ——Solar PV Efficiency

30%
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pemaring tamorrow MAX 50KTL3 LV/60KTL3 LV

rowatt 70KTL3 LV/80KTL3 LV

a5

vyvwvy

vy

v

vy

vy

Leading - edge Technology

High Yields

Power rating up to 80kW

Max. efficiency up to 99%

6 MPPTs, fits to hilly ground and larger rooftop

Smart
DC and AC power supply, 24h monitoring
Smart string |-V diagnosis, active string problem detective

Safe&Reliable

Type Il surge arrester for both DC and AC
Integrated Anti-PID and AFCI function optional
IP65 protection degree

. . - e le
. N SRINER RERNRNEY W
Easy Maintenance '

12 strings intelligent monitoring, and fast trouble-shooting

Smart local and remote maintenance, saving service time and cost

MAX BOKTL3 LV efficiency MAX 50-80KTL3 LV topology

GROWATT NEW ENERGY TECHNOLOGY Co.,LTD
A: No.28 Guangmming Road, l.ongteng Community, Shiyan, Baoan District, Shenzhen, P.R.China.
T. +86 755 2747 1900 F: + 86 7552749 1460 v E: info@ginverter.com

JUN 26 YeyadunsizuazUseaninimeues Bunesines




a6

rowatt
T max sokTLa v MAX 60KTL3 LV MAX 70KTL3 LV MAX BOKTL3 LV

Input Data

Max.DC power B5000W FB000W 91000W 104000W
Max.DC voltage 1100v 1100V 1100v 1100
Start Voltage 250V 250V 250V 250V

PV voltage range 200V-1000V 200V-1000% 200Vv-1000V 200V-1000V
Hominal voltage 585V 585V 800V 685V

Full lnad DC voltage range S00V-850V S20V-850V B00V-850V BESV-850V
Max. input current per MPPT 224 227 224 224
Mumber of MPP trackers f strings per &2 B2 B2 B2

PP tracker

Output (AC)

Rated AC output power 50000W 50000W 70000W B0000W
Max, AC apparent pawer 55500VA BEE00VA FTTOOVA BEBOOVA
Max. output current B0A 96.6A 11274 1284

AC nominal voltage 230V/400V 230V/400V 230V/400V 230V/400V
AC grid frequency 50Hz/60Hz SOHz/B0HzZ S0Hz/60Hz S0Hz/60Hz
Pawer factor 0.8leading _..0.8lagging 0.8leading ...0.Blagging 0.8leading ...0.8lagging 0.&leading ...0.8lagging
THD: 3% <% <3% <3%

AC grid connection type 3WeNPE IWNePE 3W/aN4PE 3W/aN4PE
Efficiency

Max efficiency 99% 99% 99% 99%

Euro - eta 985% 9B.5% 985% 985%
MPFT efficiency 99.9% 98.9% 99.9% 99.9%

Protection Devices

DC reverse polarity protection yes yes yes yes
DC Switch yes yes ¥es yes
AC Switch opt opt opt opt
DC Surge protection Typell Typell Type ll Typell
Ground fault monitaring yes yes yes yes.
Output short circuit protection yes yes yes yes
AC Surge protection Type Il Typell Type Il Type Il
String fault monitoring yes yes yes yes
Anti-FID protection yes yes yes yes
AFCI protection opt apt opt opt

General Data

Dimenssons (W / H / D} B70/S80/290mm B70/580/290mm B70/SB0/290mm BT70/580/290mm
Weight 82kg 82kg 82kg 82kg

Operating temperature range =25°C _ +60°C =25°C __ +60°C =25°C ___ +60°C =25°C ___ +60°C
Maise emission (typical) =55dB{A) =55dB(A) =55dB(A) =55dB(A)
Self-Consumpticn (night) <1W <1W <1W <1W

Topology Transformerless Transformerless Transformerless Transformerless
Caoling concept Smart cocling Smart coaling Smart cooling Smart cooling
Environmental Protection Rating IP6S IPES IP65 IP65

Altitude 4000m 4000m 4000m 4000m

Redative Humidity 0-100% 0-100% 0-100% 0-100%
Features

Display LEDANIFI+APP LED/AVIFI+APP LED/WIFI+APP LED/AWIF+APP
Interfaces: USB/R485/GPRS/PLC  ves/yes/opt/opt yes / yes / opt / opt yes /'yes f opt/ opt yes /yes f opt/ opt
Warranty:5 years / 10 years yes / opt yes / opt yes / opt yes / opt

Certificates and Approvals

JEW, IEC 62116, IECE1

Microsoft Excel
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LDK 305 - 300

72-cell Multicrystalline PV Module Series

LIGHT OUR FUTURE

QUALITY & EFFICIENCY BENEFITS

Upto 18%
Cell efficiency

1.3kg
Weight
reduction

PID

Free

+2%
Light
transmission

0/+5W

Positive
tolerance

10 years
Product warranty**

25 years
linear

power warranty**
APFLICATION RECOMMENDATIOMN

YYS

IS0 9001 Quality Standards -

C€[O@

Intertek
www.ldksolar.com

O

Highest performance enabled by the latest
LDK Solar Wafer Technology

New lighter frame design: reduced weight
enables easier handling for installers

Limited power degradation of LDK module caused by
PID effect is guaranteed under 60 degree centigrade/85%
RH & 48H condition for mass production.

High light transmission Anti-Reflective Glass
with improved self-cleaning capability

Positive power tolerance for reliable
power output

* B test conditians: Volkage of 1000V applied during 168 hours
AM5E3 " € Modude covered with AHloil surtace,

WARRANTY BENEFITS

I LD Selar linear powes warranty

PERFORMANCE

.

YEARS
=+L0% Siolar ffers 10 years product warranty + 25 years Bnear powsr waeranty

1SO 14001 Environmental Standards - OHSAS 18001 Occupational Health & Safety Standards

PIOF

SGS SGS SGS s

JUN 27 JayadnmnzuazUseAnSaTnuasug
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LDK 305 - 300

72-cell Multicrystalline PV Module Series

LIGHT OUR FUTURE

DIMENS IONS
ELECTRICAL CHARACTERISTICS AT (STC*) -
Module Type LDK305PBFW LDK300PBFW HILL: B4
Nominal Power (Pmax) w1 305 300 1 41010

=) CET N
Minimum Power Output [w] 305 300 orenagn s, || 030 T j 1l & g
Voltage at Pmax ( Vmp) v) 374 370 prm e Bl
Current at Pmax (Imp) [A] BI7 8.12 §
Open Circuit Voltage { Vac) v 45.8 458 4.1
Short Circuit Current (lse) [A] 8861 8.58 055
Tolerance on_Nominal Power W] —0/+5 - 045 i s
System Voltage vl IECEN JUL: 1000 V =

Cell Efficiency 3] 17.41 1712 ] E .
Module Efficiency [ 15.81 15.56 | A “ Ll H
STC* iStandard Tost Coniit jianca 1000 Wim ', Cell 5 °C AirMass Al 15 Browd hotes B 3
Bastin Class AAA solar simulstor (IEC 60904-5] is usad, with powar measurament uncartairy within = 3% ® —
ELECTRICAL CHARACTERISTICS AT NOCT ** In
Module Type LDK305PBFW LDK300PBFW
Output Power (Pmax) [ 122 18
Vaoltage at Pmax [ Vmp) v 340 336 3
Current at Pmax (Imp} [A] 653 6.50 Iveg A - §
Open Circuit Voltage ( Vo) V] 424 422 |m N
Short Circuit Current (Isc) [A] 6.97 6.95 =
NOCT=* [Nominal Operating Cell Temperature): Irradiance BODW/m', Ambient Temperaturgd20 *C, Wind speed 1 mjs J_ 501197
Bestin Class AAA solar simulator (IEC 60904-3) is used, with power measurement uncertainy within £3%

TEMPERATURE CHARACTERISTICS

Module dimensions are expressed in mm [in]
with tolerance *2 mm [£0.079 in]

NEW FRAME CROSS SECTION

NOCT 45+2°C

Prmax T Coefficient { y) - 0.42%/ "C

WVoc T Coefficient B} - 032w/ °C —
lsc Coefficient [ o] 0.06 %/ "C

Series Fuse Maximum Rating WA

Operating Tt From - 40 to +85 "C

Storage Ti From - 40 to +60 "C

MECHANICAL CHARACTERISTICS

72 (6x12) multicrystalline silicon -

Solar Cells 156 156 mm [6 inch] solar cells

Front Glass 4 mm [0.16 in] high: AR d glass

Back Cover White Backsheet

Encapsulant EVA (Ethylene-Vinyl Acetate)

Frame Double-layer anodized alloy, silver

Junetion Box IP5 rated, with serviceable bypass diodes

Cables UV resistant solar cable, 1200 mm (47.24 in] -
section 4.0 mm' [12 AWG]

Connectors Mc4 bl

D 1956 x 986 x40 mm [77.01 x 38.82 x 1.57 in]

Weight 27 kg [59.52 Ibs]

Mayx. Load Wind Load: 2400 Pa / Snow Load: 5400 Pa

PACKING CONFIGURATION

Packing C 27 pes. / pallet

Quantity/_Stacked Pallet 54 pcs. / Stacked pallet
594 pes /a0 ft

Loading Capacity High Cube Container

MODULE TYPE CODING RULE

LDK xxx P BFW

— Backsheet Type: W = Standard White
Frame Type: F = Standard
72 cells - 156 x 156 mm [6 inch]

Multicrystalline Si
Neminal Power [W]

www.ldksolar.com

PERFORMANCE AT LOW IRRADLANCE

s ' . ' ' '

we M 4w s M T me 9

080

Imaddance (W]

The typical relative change in module efficiency at an
irradiance of 200 W/m’ In relation to 1000 W/m'
[both at 25°C and spectrum AM 1.5) is less than 5%

I-V CURVE AT DIFFERENT IRRADLANCE LEVELS

Above graphs are referred to 305 W Type

Microsoft Excel
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12-year Warranty for Materials and Proce

LR5-72HBD

520~540M

High Efficiency
Low LID Bifacial PERC with
Half-cut Technology

30-year Warranty for Extra Linear Power Outpu

91.2%

BY.T%

B4.5% mE—

B0.7%

r Attenuation

-(1.45%

Complete System and Product Certifications
IEC 61215, IEC 61730, UL 61730
150 9001:2008: 150 Quiality Management System

150 14001: 2004: 150 Environment Management System

562941 Guideline for module design qualiication and type aparoval

OHSAS 18001: 2007 Occupational Health and Safety

@ @ (€

s and tests. LONGi Solar

LONGI

MNote: Due to continu chnleal innova
modification at anytime withaut further no
lawful documentation duly signed by bath parties.

1%

U7l 28

rement,
Demanding party shall request for the latest datashest for such as contract need, and make it a consisting and hin

91a

Front side performance equivalent to conventional low LID mono PERC:

- High module conversion efficiency (up to 21.1%)

- Better energy yield with excellent low irradiance performance and temperature coefficient
- First year power degradation <2%

Bifacial technology enables additional energy harvesting from rear side {up 1o 25%)

Glass/glass lamination ensures 30 year product lifetime, with annual power degradation < 0.45%,
1500V compatible to reduce BOS cost

Solid PID resistance ensurad by solar cell process optimization and careful module BOM selection
Reduced resistive loss with lower operating current
Higher energy yield with lower operating temperature

Reduced hot spot risk with optimized electrical design and lower operating current

ng Shanghai,

Room BO1, Tower 3, Lujiazui Financial Plaza, No.B26 Century Avenue, Pu
Tel: +86-21-80162606 E-mail: module@longi-silicon.com  Fac

1 to make such
part of

hinical data above menticned may be of modification accordingly. LONGI have the sol

20200708-Draft V03

FUWIZLAUTEANTAINVDILKNS
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LR5-72HBD 520~540M

Design (mm) Mechanical Parameters Operating Parameters
T umu'r:{m ” m ¢ Cell Orientation: 144 {6x24) Operational Temperature: -40 C ~+85 C
: L@" Junction Box: IP68, three diodes Power Output Tolerance: 0~ +5 W
| E Output Cable: 4mn¥, 300mm in length, Voc and Isc Tolerance: +3%
4.,®" fength can be customzed Maximum System Voltage: DC1500 (IEC/UL)
R 5 T Glass: Dual gass Maximum Series Fuse Rating: 204
TGS b . 2.0mm coated tempered glass Nominal Operating Cell Temperature: 4542 C
UL : =p Frame: Anodized aluminum alloy frame Safety Protection Class: Class ||
IL Weight: 32 3kg Fire Rating: UL type 3
A pcminay  DimeNsion: 2256x1133x35mm Bifaciality: 70:5%
Bt Telerance: Packaging: 31pcs per pallet
v 155pcs per 0GP
S it 620pcs per 40'HC

Electrical Characteristics est uncertainty for Pmax: 3%
Model Number LRS-72HBD-520M LR5-72HBD-525M LRS-72HBD-530M LRS-72HBD-539 LRS-72HBD-540M
Testing Condition STC | NOCT STC NOCT STC | NOCT STC NOqT STC | NOCT
Maximurm Power (Pmax/W) 520 | 3883 525 | 3921 530 | 3958 535 EEE 540 | 4033
Open Circult Voltage (Voc/V) 48.90 45.75 49,05 45.89 4920 | 4603 4935 6.1 4950 | 4631
Short Circuit Current (1sc/A) 1357 | 1097 1365 | 1103 1371 | 1108 1378 | 1385 | 1119
Voltage at Maximum Power (Vmp/V) 41.05 38.27 41.20 38.41 4135 | 3855 41.50 ELY: 3 4165 | 3883
Current at Maximum Power {Imp/A) 1267 | 1015 1275 | 1021 128 | 1027 12.90 10.3 1297 | 1039
Module Efficiency(%) 203 205 207 209 211

STC (Standard Testing Conditions): Irradiance 1000W/m?, Cell Temperature 25 C, Spectra at AMLS

NOCT (Nominal Operating Cell Temperature): Irradiance 800W/m?, Ambient Temperature 20 C, Spectra at AM1.5, Wind at 1m/S

Electrical characteristics with different rear side power gain (reference to 530W front)

Pmax /W Voe/V Isc /A Vmp/V Imp /A Prmax gain
557 49.20 14.40 41.35 13.46 5%
583 49.20 15.08 4135 14.10 10%
610 ] 49.30 15.77 i 41.45 i 14.74 15%
636 49.30 16.46 41.45 15.38 20%
663 49.30 17.14 41.45 16.02 25%
Temperature Ratings (STC) Mechanical Loading
—————
Temperature Coefficient of Isc +0.050%/ C Front Side Maximum Static Loading 5400Pa
Temperature Coefficient of Voc -0.284%/ C Rear Side Maximum Static Loading 2400Pa
Temperature Coefficient of Pmax -0.350%/ C Hailstone Test 25mm Hailstone at the speed of 23m/s
Current-Voltage Curve (LR5-72HBD-530M) Power-Voltage Curve (LRS-72HBD-530M) Current-Voltage Curve (LR5-72HBD-530M)
16 600 I cot sempe2s € 16 £ ot gampe29 €
14 14
s00
n Incidonk 1trad = 1000 /m 12 1000w/ m*
& o = 10 | sooum
§ 3 % 300 E B
3 200 - L =
¥ e o | 0ouim
2 il 2 £ 200mm’ -
0 = o
© 10 20 0 40 %0 o 10 20 0 a0 50 o 10 0 30
Vorage [v] Voltage {v) voltage {v)

\ue, Pudong Shanghal, 200120, China
pook: www.facebook.com/LONGi Solar

u
w N G I Room 801, Tower 3, Lujlazul Financial Plaza, No.826 Century
Tel: +86-21-80162606 E-mail: module@longi-silicon.com Fz

Note: Due to continuous technical innovation, R&D and improvement, technical data above menticned may be of modification accordingly. LONGI have the sole right to make such
modification at anytime without further natice; Demanding party shall request for the latest datasheet for such.as contract.need..and.make.it a consisting and binding part of

lawful documentation duly signed by both parties. -~
Microsoft Excel ...
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PRODUCT INSTRUCTION MANUAL

FLOATING SOLAR SYSTEM MODEL 3

1-3 Major Component Description

Component

Technical Specification Application

SOLAR e Material * Support PV
STAND : High Density Module and Solar
Polyethylene (HDPE) PV Mounting
e Weight structure
1 9 kg.
e Thickness
: 3 mm.
e Dimension (LxWxH)
: 1370x1200x210mm.
e Max.Buoyancy
: 237 kg/m2
PATHWAY e Material « Application for
: High Density create pathway
Polyethylene (HDPE) for maintenance
e Weight service and
1 6 kg. access way to
e Thickness the system
3 mm. « Create support
e Dimension (LxWxH) floating for cable
: 1314x530x250mm. route laying
e Max.Buoyancy
: 254 kg/m2
CONNECTION » Material « Fixation
' BOLT : Polypropylene (PP) equipment for
assembly the
(o) floating pontoon
together
. e Leveling the
alignment of
floating pontoon
when assembly
 together
PV e Material « Attach and fixing
MOUNTING + Aluminum the PV Module
STRUCTURE |, weight with Solar Stand
:2.98 kg. .
Page 4 of 25
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nazuslusnsen nszusdusaY . N c
bl = - enidon Tialmmiznin Opex Guem (md) | yorJogih h
fin (CAPEX) y W (OPEX) il i

0 4,752,102.23 (4,752,102.23) (4,752,102.23) 0.00
1 100,000.00 1,440,000.00 237,605.11 1,340,000.00 1,577,605.11 (3,174,497.12) (2,806,309.34))
2 103,000.00 1,425,600.00 237,605.11 1,084,994.89 1,322,600.00 (1,851,897.12)) (3,084,340.18))
3 106,090.00 1,411,344.00 237,605.11 1,067,648.89 1,305,254.00 (546,643.12)) (1,288,082.45)
4 109,272.70 1,397,230.56 237,605.11 1,050,352.75 1,287,957.86 741,314.74 2,199,532.91
5 112,550.88 1,383,258.25 237,605.11 1,033,102.26 1,270,707.37 2,012,022.11 7,056,075.92
6 11592741 1,369,425.67 237,605.11 1,015,893.15 1,253,498.26 3,265,520.38 13,010,574.05
7 119,405.23 1,355,731.42 237,605.11 998,721.07 1,236,326.1% 4,501,846.56 19,835,771.42
8 122,987.39 1,342,174.10 237,605.11 981,581.60 1,219,186.71 5,721,033.28 27,341,507.65
9 126,677.01 1,328,752.36 237,605.11 964,470.24 1,202,075.35 6,923,108.63 35,369,058.77
10 130,477.32 1,315,464.84 237,605.11 947,382.41 1,184,987.52 8,108,096.15 43,786,306.21
1 134,391.64 1,302,310.1% 237,605.11 930,313.44 1,167,918.55 9,276,014.70 52,483,602.75
12 316,650.00 138,423.39 1,289,287.09 253,437.61 897,426.09 1,150,863.70 10,426,878.39 61,570,276.68
13 142,576.09 1,276,394.22 253,437.61 880,380.51 1,133,818.13 11,560,696.52 70,371,617.20
14 146,853.37 1,263,630.27 253,437.61 863,339.29 1,116,776.90 12,677,473.42 79,426,336.41
15 151,258.97 1,250,993.97 253,437.61 B46,297.39 1,099,735.00 13,777,208.42 88,484,401.59
16 155,796.74 1,238,484.03 253,437.61 829,249 68 1,082,687.29 14,859,895.71 97,505,196.66
1 160,470.64 1,226,099.19 253,437.61 812,190.93 1,065,628.55 15,925,524.26 106,455,963.05
18 165,284.76 1,213,838.20 253,437.61 795,115.82 1,048,553.44 16,974,077.69 115,310,479.52
19 170,243.31 1,201,699.82 253,437.61 778,018.90 1,031,456.51 18,005,534.20 124,047,945.77
20 175,350.61 1,189,682.82 253,437.61 760,894.60 1,014,332.21 15,019,866.41 132,652,039.76

Ec 5,068,752.23 2,687,037.45 26,221,400.99 4,894,594.73 18,877,373.91 19,019,866.41 1,069,527,952.34

AN5199 14 WUUINBDINTELARUANAANAATUNITAAAILE a1 Laa LAl

nazuaduanoen nssuatuane c =
o4 - — wndlen lamiesin Opex El uan (qnd) k'l &
fin (CAPEX) ‘ (0PEX) | ielawinm danilrivi

] 7,302,897.77 (7,342,869 (7,342,897.77) 0.00
1 100,000.00 2,352,000.00 367,140.89 2,252,000.00 2,619,144.89 (4,723,752.88)
2 103,000.00 2,328,480.00 367,144.89 1,856,335.11 2,225,480.00 (2,498,272.88)
] 106,090.00 2,305,195.20 367,144.89 1,831,960.31 2,199,105.20 (299,167.68) (708,943,
a 109,272.70 2,282,143.25 367,144.89 1,805,725.66 2,172,870.55 1,873,702.87 5,559,408.06
5 112,550.88 2,259,321.82 367,140.89 1,779,626.05 2,146,770.93 4,020,475.80 14,099 630.54
6 115927.41 2,236,728.60 367,144.89 1,753,656.30 2,120,801.19 6,141,274.99 24,468,232.89
7 119,405.23 2,214,361.31 367,144.89 1,727,811.19 2,094,956.08 8,236,231.08 36,289 996.73
8 122,987.39 2,192,217.70 367,144.89 1,702,085.42 2,069,250.31 10,305,461.39 49,251,042.22
9 126,677.01 2,170,295.52 367,144.89 1,676,473.62 2,043,618.51 12,349,079.90 63,089,481.38
10 130,477.32 2,148,592.57 367,144.89 1,650,970.36 2,018,115.25 14,367,195.15 77,587,434.35
1 134,391.64 2,127,106.64 367,144.89 1,625,570.11 1,992,715.00 16,359,910.15 92,564,215.73
12 422,220.00 138,423.38 2,105,835.57 388,255.89 1,579,156.30 1,967,412.19 18,327,322.30 107,870,524.60
13 142,576.09 2,084,777.22 388,255.89 1,553,945.24 1,942,201.13 20,269,523.47 125,583,495.43
14 146,853.37 2,063,925.45 388,255.89 1,526,820.19 1,917,076.07 22,186,599.54 139,002,485.77
15 151,258.97 2,043,290.15 388,255.89 1,503,775.29 1,892,031.18 24,078,630.72 154,645,496.07
16 155,796.74 2,022,857.25 388,255.89 1,478,804.62 1,867,060.51 25,945,691.23 170,246,129.27
17 160,470.64 2,002,628.68 388,255.89 1,453,902.15 1,802,158.03 27,787,849.26 185,751,012.45
18 165,284.76 1,982,602.39 388,255.89 1,429,061.74 1,817,317.63 29,605,166.89 201,117,613.15
19 170,243.31 1,962,776.37 388,255.89 1,804,277.17 1,792,533.06 31,397,699.95 216,312,392.48
20 175,350.61 1,943,148.60 388,255.89 1,379,542.11 1,767,798.00 33,165,497.95 231,309,205.65

T 7,765,117.77 2,687,037.45 42,828,288.28 7,532,896.77 32,975,498.95 33,165,497.95 1,883,506,134.42
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