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# # 6380122220 : MAJOR ENERGY TECHNOLOGY AND MANAGEMENT

KEYWORD: Feasibility Solar Disconted Cash Flow model Industrial-pump factory
Prapon Techapichetwong : Financial feasibility of Rooftop solar PV
systemfor industrial-pump factory : a case study. Advisor: Asst. Prof.

THITISAK BOONPRAMOTE, Ph.D.

The performance of industrial pumps such Boiler feed pump and Cooling
water pump in the power range of 90-315 kW is randomly tested before delivery
to a client. This causes a strain on the factory power supply. The factory must turn
off whole the air-conditioning system to reserve the electricity for the activity 3-4
hrs 4 times/month. each. The roof area is enough to install PVs, which generate
100 kWp of electricity, designed by an expert company to cover pump
performance tests and any activities. This research simulated 3 scenarios 100%,
75%, and 50% from the expert company specifications. They generate a total of
electricity 152,810 109,190 and 73,287 kWh/year, respectively by PVSyst program
calculation. 25 years in the lifetime of this project is worth investing in by
evaluating in Discounted Cash Flow (DCF) model. Net Present Value(NPV)
are 1,212,849.40 491,599.73 and 127,585.1 THB, respectively. Internal Rate
Ratio(IRR) are 18.33% 15.79% and 14.09% respectively. Payback period(PB)
are 532 6.13 and 6.79 years, respectively. And Levelized Cost of Energy(LCOE)
are 1.708 1.908 2.18 THB/Unit, respectively. The result of this research that first
scenario is interested in investment. The input variant of sensitivity analysis on NPV
of the project relates to Metropolitan Electricity Authority consumption price and

the efficiency of solar PV rooftop respectively.
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Photon of light

Flow of
Current

N-Type

P-Type
i Semiconductor

Semiconductor
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MULTIJUNCTION CELLS **

CRYSTALLINE SILICON CELLS THIN-FILM CELLS

Various III-V semi conductor
combinations

Thin-film
silicon

' X
Micro- Dye-sensitized Organic
aystaltine 3 cells* cells*

Micromorph (tandem cells)

Monocrystalline Multicristalline CIs/aes

Amorphous

HIT (Heterojunction with

Intrinsic Thin Layer) Research, experimental stage
. rch,

**Space travel, concentrator systems

gﬂﬁi 9 Type of Solar cell [20]
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m Mono-crystalline

m Poly-crystalline

= Amorphous silicon

m CopperindiumGalliumSelenide
m Cadmium Telluride

® Gallium Arsenide

JUTT 10 dauuenIsnainves aduaseiinglussuuuiiyig [21]

Efficiency Divided by Materials

30 =

25

20

15

Efficiency (%)

10

1 1 " 1 L 1 " 1 1 n 1 L 1 " 1

S .o o N » S < W o C
IR @“”@0005 W ¢ P PRt R
o qs“;‘\e N W

9 5

0

a®

A 8

UM 11 Ussdnsnimomnuaaiwaduaseriindluusasy Saniloiues [21]

14



15

=) ¥ =

A = = Y v o a' & v a a a
LazllalUTgUNEUTDA-VBLEY  ANUBY 9 ﬂ\‘ﬂ,u@qiq\‘i‘ﬂ 1 ‘V]Q@']u‘ﬂigamﬁﬂ']w, N1INAR

nszualnin kWp Aoiiuil, Aumngauiuntingu 909 wnawaauaseindsila Silicon wag

Thin film

91519 1 WUSYUTIEUAIIULANS 1T IUARN INUSEANVDIUEN LaNIDaaLaIe199e [22]

YYD NS UsgBvisam | Wufide | Aese | wsedulwidh EREIVT)
kWp (g4)
Monocrystalline | 15%-18% | 7-9m? | 8115/ | 80% - 85% | dwafuien
silicon \Banng Wl eiantios
WIVE SIALNIAIN
LL§
Useandnn
GG
Polycrystalline 13%-16% |89 m? |9m13/ | 80% -85% | IAndasnu
silicon \In1S Heglaiian
Wglue nantoglu
N1INER
é}’unu@?mdw,
AnanoLlas
Thin film 6% - 12% 9-11 m? | 1815 | 72% - 78% | unsidntes,
1. Copper wglve/ ARl
indium a157158y AUYLAZNA
dieseline 1nA , Anafule
2. Cadmium Wigsantiey
telluride
3. Amorphus
silicon (a-Si)




16

PNA15197 1 WFeuiieuusyansamussunsdnaduluemiAdeves [22] Fuansdiiiu
Setounnsng Usyansnmuosunaits Monocrystalline silicon, Polycrystalline silicon, Thin
film  Segunsudazvdalduandidily - Ul 12 wazandeyadsiuunsuiie
Monocrystalline silicon wag Polycrystalline silicon lasuainuiaulunaialan ?J'm/?l'jﬂﬁfﬂ
wanzaulunsihuldfuoaslsnusdedugramnisy  nsdnwluidvatod  dwsulu

dauvekagila Thin film azdieyldlugunsaliBenaluduinndn

Mono Crystline Panel Poly Crystline Panels Thin film Panel

n &

JU1 12 vilpvesusaigaauaieriine (23]

23 {adefidwwadonisudnlningaeuasanding [24]
233  NURSULAIDILNS
Nuisuuas unsranliihdhonasening vuslvajazrannszualnildundy duiy
fudnnuasavinavanansofusdslniduse awh mngﬂﬁl 13 QuUARINISIEINA

a ea & a 24 A ad da a X g ' v v A a k%
DWIPEVANNTENUNUNY  FIUDUWUVRIWNLYWIUY 2 ﬁ]%ﬁﬂu’]iﬂi‘UNﬁﬁ]’]ﬂLLﬁQEJ’W]G]‘Eﬂﬂ

W uanyin
X7 ] S9Ae A 2 Wi
\ / \
vV Y
[y G
Tm? 2m?

U 13 USEN29010InNNsenUNUAvIneNAY [25]



17

234 NANIIYDIUN

dlelrunandnl i dneuaiefindaunsondamdanulihmnian  uwwawdnliiise
uasefind Huasesiuntmuasofing Fesemdlne [26) Idliteyaliinisesnuuy
finda unawaduasofindnsliduiuuaeiingves uneaduasenfinddulumadiald wie
ArflndiAesiieldNanunsosensuld uaznadowhyuiuunssuuinmie-ld Ussana 10-
20 89N VITOANULUIAIABDIMEIAN1ATMINY Futhn uNwadLaseindaITeE
Tuuilauarlifnnmsdanunagaduaseiingfionaneliiingaven uaznishnsanasd
Anusiunaudausauazansnsarinstigesnule

235  QuuNi, ANUSDY

9 Y

Y

NSRS wnawaduasinglunilanmaigusyihlisuuazigadnegluunein
nsideuan mylvundanuanudyneaeindanas  nszualniindnldnunaead
wasenfingazliuusmugumainasuwladly Tuvaeiussiulnivzanaaiiogmgiiauy
= d‘ v IS A a é’ [l o v (% 2/ %
Felalafeudmn 9 1 asmgalganiiuduazdmariliusiulnitanasiosay 0.5 dauans

TugU 14 Muandbiiuindogamaliiinduazyiii wssiulnih Seanas

<
= 47T -
4
w
14
g 25°C
3 %7 1
— — —30°C
2 d]|mimimim 40°C 4
______ 50°C
1 4| emmcca=e. 60°C -
.................. 70°C
0 } 1 t
0 10 20 30 80

VOLTAGE, V

JUTT 14 sansenuso waesanlnihmeuasering leaamgiiasuly [27]



18

2.3.6 ﬂ??ﬂL%ﬂ%@ﬂLLﬁﬂ@’lﬁ@é, ANNAIN

[

AN Andalea1n waanAa TN IeLae RS LR USHURTINUAINULTUYDILE

U A a a v a ¢ a a v a ¢ Y
UW@ENQJ?TJ']NWJNGUENLLaQ@'WW]EJEjQ anquqiﬂmaﬁl'w(ﬂ']ﬂ']ﬂ LLNQNﬁWIWWW@?ULLﬁQ@WW@ﬂ 1@

[
v I

9
geueig Wy Tugud 15 unu Y AoA1vednseua duwnu X Aadwssiuliii aannsiviae
Wiulea  eA1ANUTNYBAINIDRRGLTY Az liansenal T RLTue e

L3 EIAALIURIUATIANINAINTELATE AN

T T T T T T T
1000 W/m?

800 W/m?2

4 —+600 W/m?

400 Wim?

CURRENT, A

2 +

200 W/m?

[ 100 Wim?

0 : - - -
0 10 20 30 40
VOLTAGE, V

80

JUTT 15 Hansenuso waenanlnihgaguasa1vag ilondnnduyeuaine1ingi
wWagwuvasly [27]

[
Y

Tudhunmsgiumsiinss  nsaeyn  wnendalnihiesuaseniind  vzdeudulunu

(%
Y

WNIFIU Won. 2572 NsanAelii-sEuudtemiadlningsukasenfing vieunsgu
IEC 60364-7-712 Requirement for special installations or locations - Solar
photovoltaic (PV) power supply systems %i3em13 Alouugtiin1sAnRIveIENGn [28]
2.4 UgymuazguassAvasnuideiineddas wazuuaniauile
av o Ya o Y v a a 9] ] aM Yoo av o c{'
MAFeIMEATelanunIussunssuiieeniy  Aldvinsideludnuaen
AdefiuAaNITUTEliuANNANATlUNSARAY wendnlriselae I induumraInl Faaunse

[ 1 3 s a d’” = a v 1 1 X
amﬂqmﬂﬁzmu{]'ﬁgm @q‘Uﬂ'ﬁ'ﬁﬂV]Lﬂ@‘l]‘u’i'ﬂﬂmﬂLLUQV]'NLLmGUELUQ']U’JQEJﬂE]UMU']VLﬂ JU

243 Ussihulgmuaziuimanilelutunsunisdrsraiiuiinnss



19

lunmAds  [29]  hnsussifiuaradualunislunsfiofs  wssdnlaiihde
uasorfinduuvdan vosniageamnsay nelulssmegiudn woilgmlumsdssduiiug
ndfadlifnde  unswddliiihdouaedind  iesnnerasiieglunegaannnssy
meludsene fvanednuasdaiie vdmmid wasndimuumainidesluduien was
3u 9 39 [29] 19 Goosgle Earth $auffu TUsunsU System Advisor Model software Tunns
Usziluwunaiiufivemdennidussavsnwanansafnsa wnakAR L MeLaseingu
naen Tendnuunladgm

244  Ussiudaymuazmmadlluduneulunsdndensiinum

dmiutupeulunsdndonviinves unsrdnliihdouamiinduundan fmnze
tu Aeatestuvanetiateuwinidutidenaresu dadedunailusaniaaty a naie
suiulasns  wuluendse 17 Sfunsdnwanumnzadlunsidensiaveundy
Uszindlne Tnsamzogsdaldvhmamaasdunsammamuns 89 a nartu @ 2015) wui
uwsrAnlideLasenfing Ausnvanannuisedae Poly Crystalline Silicon Module
Lﬁaqmﬂﬁﬁmﬁgﬂiummmssmﬁlm wazdoniulnsnatefaiuszdnsnmidosninusean
Mono Crystalline Silicon wantias uadmsulutlagiu Mono Crystalline Silicon dauiiay
1nnTusissanmasnlndidesiuludsandlnedaSuvunldunesUssan Mono
Crystalline Silicon Lﬁuéﬁumm

245  Ussdiulamuazuuamadivluduneulunsussdiudsyansamuns

nsUsziiulszansnmussnanliideuaseiinduundinn duaneudse (307 14

¥msiseRnn wrandnlidesasefingfianuunsfnwuimdmians Junnves

UszwmadulRedauimsandady 2 duniinisindlusirfisn1eiuiaa1nanuainLdes

'
=

yomdimAniunnsnafy nansuasliiheinuasild davneiuddulasinnstieldunesdn
BRI ﬁﬂﬁamﬁgqagjhjmqﬁ’u wazAnldrniuisadntoawhtunuideduansrmiula
Uszavisnmnsuanliiiwes uwawdslwihnouasending Svanetlade v fiamns osrnis
fade gauugll Anudiveuaefind wasufvewunsiiduiauaseniing Tunsussdily
ATl Tusunsy PVSyst Tunisiassnisings wasmanisaiusunalwihfinaald uas
fonlunaesuddulaly PVSyst Lﬁmﬂi’ﬁ,ﬁ{]zwﬂumﬂajmmmam&g@ﬁaLLé’aLﬁU%’agavLé’ 9
Talusunsu PVSyst Tunisdnassmisuanliiinees Solar PV ddlunansauiselaladlusunsy
weanulunsIassnsedaliiannuaadaliinnsuaseninduunann Wiy W 4, 5,
22, 291 \Judu

24.6  Ussinulgmuazuumawilulutunaulunisussdiuanuauamenstu



20

ANUANAIMINNISRY  Tegdsslivanuanmsniaasygiansiudmsunisamu
1ASINITAUNGIUTUNITAATIZINIBINTNU NGB D BRI AENENNITNINATHFAERS

\Ha9NlATINITAIUAMUNEINUABIaAYsTEz A NEIUILRsUsEdiulaindiauAua

a

Tunsaauselyl dugueudde [29] Neglulszwmgiui wiosnduadde [31] Ju

[y

NITNIAIZIANNDULIMREYTUTN YR lASINTAAR LN AR LA s LA Rnd UL

£%
v Y o

nden  fsanadd  Selaesnuidedivhmaidesesnimauanaduailunisfioramu
Tasins  Fesaunswdsliihdeuasorfinguundsnn  delnehlvasmilnameduasmuly
Jagtulalld  esnnAvesiuiinmsiasuuvadiumunmanariideiddussiuanudue
lasdlaglduuudnaensenaluananan munaet dadagdugns, snsmansuununiegly,
JEUBIRIAUIU Wanesuedliiufeuduavesnsamulasinishdusinisasmu
wsalil wnteaiiivdauaraunsatudazlasinisuidiouiieuiuladnme
nUssnudymuareuassAvesmidensdfnwneuntvaisnuide  {ITeusias
viuefpesdnuinnuidefidnuarlndifesiuthudesensidevesmues  fimsld
wedia 3eddle wHelunisinudeyawu 19 Google Earth wag System Advisor model
software [29] undetsadin iutemafiuiindsavesenmsniagnamnssululssnag
Al ieUszanunsidmanlnianurandaliindsuaierfinduundan Ty
magaansnsslulssing Snvedelimsldilususs PVSyst undeshassnisfiake unewde

v a

Inimenase RndguunaIn WaUszliumeAinisuanininenn wuendnlwidnsmelasaning

av o a Y

vurdmnduanuAaiazamy  Mgfiansanamulueuanluvatganddennediunis

wanlnideuaserindiu [4, 5, 22, 29] dwsunisersdwselddeyaildandeyanuiiiv

o w

Tnensld  szuudgi@nispeudiowes  wnfudeyassiidedninlusesnnudulagiuues
Poyanonadanuaaiaeioulutne  wilumadvinisanunsageusuAiauAfIRRoULTES

v
a Ya o

Sndesiuls  efmsuidamsing 9 ma'mgpfﬂaiuaﬂu‘i%’ﬂaﬂ’uﬁlﬁﬁﬂmLLazﬂwmﬁJu
wmdlunmsvinsifeatuilviesouequieudiuiian  lelinAdeatuiiivdnnams
Jmsiigndes  wazannsadeddld  ansedenuddeildvinandeunhluysssiui
ARNYAGINU

2.5 lUsunsu PVSyst

TUsunsu PVSyst AelusunsuunnuazeenuuuLazitasdlassnslunsinaunanaEn
Tihdendsunaseiinddsanunsaldldtouuy fascuuifufy undan uiinh vesy

[

9 eegldnulUsunsuanunsassyannn - inn AAINISHER  Lagiunnsieaslasanig

AIMSITeS JufuYeNY FN19eInNIsTukas warAn1sgadenna q Wusu Bnvidly



21

JPUU PVSyst  8aillsnensusslanvasiang i uaeafinguazduiesinesniusede
a o ¢ Y a A qw d ° o w a = P~ v vy
nanduaasgranieliEldlusunsudensaniuuassnmainsndnuUseuiieuiule
allalusunsu PVSyst anansaidendnaesseuunasukaeindls 3 suwuu fe seuy
nasukatnddmiuedaiusEUUIMUIY,  STUUNAIULANDTIngUUULENABaTE
uaysruulainddmiunsati [32]
TurAdeatulasdumsfnmanuduailunisinn unandalniienasenfinduy
NRIPUUTEIALTINURER UL RN TSN LN JNIMIUAT  IAEN1SARAILKNINER
I mdauasefinduundimvesssnunsai@nunidiBunisundamnszualiil
=~ I a a a 4 v % = o o=
iganeluseninfanssunaaeudssansamdulignasy seesianUszanaunseiudadsany
wisidduazdesannisyivan  lean1sUnassuulsuenmerislssuiieadvayuluilidy
Aanssumegeuyseansamduligndisy  msldumamdandanuuatoindduniiomadend
malssunsalfnvdeniesniiiuiuunaimvedlssnumiesy UsenauiusAveeung

NAANSIULAIDIANGIIA1a91N  nAtenan Aty Uil 1 ms1EastunaunIsYin

[%
[ v A

dyayarn13InTeIn T InIANTuns Fwesdimsussiiuanuanuaualunis
awmuasahannsoneulangtgmuedssulivielivalfnaruvinlvslunishunu
sufetladedu o fesiinanelasinisiise ImUﬂﬂ%’ayjaLauaiﬂﬂWﬁ]’]ﬂ;lilf‘?mszjwiumsamé?qm
Useidiu lngordevidninnisiiannsaesunemgsavesanmduan uhaulalunisasmulii
dusmistiviv saluiimsdhassannvieiludSinanisudalnihve e dalnindae
wasefindluihdslvinindaldisseenluann  100%  AiTeormngiauen Ao f915an
Wavue 3 annviAdAe 100%(100 kWp), 75%(75 kWp), 50%(50 kWp) Gumﬁwé’qmimamﬁrg
LWV YLEAUDIN

Fodunsliiusunsy PVSyst adutuneuddalunissiassnsinge wnardslndh
fouaoinduundmvedssuuied Ao miﬂawﬁagaﬁﬁﬁLﬂuﬁu@ﬂmqmiﬁaﬂﬂﬁ
Wsunsulu 3 annvid ilelilsunsudumandsliiiwesia 3 anvrdiiezanunsondn
Irnunsiinascuundenila  Seuahiauevield  warluusasioulifdsnisnand
wonsnsfueensls  wazlunszuiumssiasswedusunsy PVSyst tuagldnsiudeanliiii
qw%‘amnmﬁmé’?ﬁzwiumazmﬂﬁmﬁ Handnlnihgvsuawinnisgadeng q il
NIUMAINTHERANSVDIRINTIAINOUAINUITS

dmdueiseiidenldlusunsy PVSyst  TuszuundsmnuLaseindUseinnuenda
3ase \omnmalssnunsdifnuniinnudosnisudanszualiinlildnglulsamuanziaa

na1eiuintiy MmeRuyuvesuitniedaglsimannsnda uvinisiassseuy Widulsenuy



22

nsilAnelwideatuling 3 aniad WenaglmhalWihnlaainaisdiasssyuuaes PVSyst
TAmnuauAumnIwATYgmansiuiuwlsing o sufudeyamafaaslugueuumani
egniauesiaung 3 anvied [10-12] TudunaunsiasIeinIenIsRuLasNanauwILYes

Tassnsiifuuszifiunassegeanssoly

26 Fervuarnulasnsenisanas mslduuasnismeuldivmaniaunsiivg
waslud ursndnlndndarenasaunasening
261  Formuarnuasastlunsingunssdnlitindendsnunaeniingly
peUTEINa
TunsAndauarldauunsaaniiindendsuuasoing UBNAINALABIANTID
Usslomd  UszanSnmwesnisuaalniildfuesdnsdiindauds  dedlaiduinunsanlninge
winuuasorfingiinadugunsailuiiadends Aemidssdunsiiamngnidu nnisal
Lifiwseasdtuld  wu  nsiamddnsiveunmdandnuaeiing - fegsainaaily
51897 [33] YesUseindeesiy U 2013 syuunanbiiimendsanulaeeninduszann 1.3
Fusruuiiiadnelulseing Sidinisudngay 30 GWp INNITIATIEAENAANITAALNES
Infvdemnufouiigaauln Ussana 430 nedansnsoudsld 2 aumgudn o 16l
2.6.1.1. 220 Al LARNITIMTNIINNNEUBNTEUU
2.6.1.2. 210 nsel \fimnsiudanannniglusyuuies
fregne luguil 16 nsAmmgwdsinivdaneimsadsdudluiios Noderney

UszwAleasiiy WWeudainen 2013 wWunisisuisnisiudainnieluszsuundaliinannimg

NAANSIIULAIDI AN



23

U7 16 A1undemevaininiameinasvalusswan i gnasauuanierindvesains
pavaua) ludes Noderney Usstveeesaii [33]

Nnwnnsiiamadinduazmeaniaunifiavuiuwnsda i md e fing
iAnA gy de i InuasnIngau lvivangyseinainiseandaiivuatiioniy
UaandeAsuiniseanuuy fiase n1snedeuszuy n1sUngsne ulvdsmsdnseiume

a ¥ a A o a Y [ < £% = ! d'
andu Madragndaieduimndlndedsasndy Wudu JausasUssmaneenuig
anANIEEY  WeanANTULSMasdeIe V1019 AndunI I8 NWNeNER INTh a1
waenfindionaintuliadudiegns Tunnsed 2 [33]  WumseiagueuiujuRtunisuagy
wamesindumadsideadiluduindslniminanunesdaliiisendsuwaseing

= A oa o a v o a va a a v
MI5N7 2 wIuguFvesdnaaginaslunindrseiumsmaslnadinnoinuasuas e

WA IUUAID 1IN [ UAAEUS LA

Publication
Country Title Author
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Technical information AIST (National Institute of | Feb. 2014

Japan about firefighting Advanced Industrial

operation in PV Fire Science and Technology)
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Publication
Country Title Author
Date
Fire Operations for CAL FIRE - Office of the Nov. 2010
Photovoltaic State Fire Marshal
Emergencies
Firefighter Safety and The Fire Protection May. 2010
Emergency Response Research Foundation
United
for Solar Power
States
Systems
Firefighter Safety and UL Nov. 2011
Photovoltaic
Installation Research
Project
Information about the | Deutscher Feuerwehr Oct. 2010
use of photovoltaic Verband
systems for emergency
responders, fire
bricades and technical
assistance services
Germany
Assessment of fire risk | TUV Rheinland Energie Mar. 2015
in photovoltaic systems | und Umwelt
and creation of security | GmbH, Frauhhofer ISE
concepts to minimize
the risk
Safety Considerations Australasian Fire and Apr. 2013
Australia | for Photovoltaic Arrays | Emergency Service
Authorities Council
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Publication
Country Title Author
Date
Solar Electric Systems - | Ted Spooner Sep. 2011
safety for Firefighters (Chair of the Australian
standards
committee responsible for
PV systems)
PV systems - Additional | The Austrian Mar. 2013
Austria safety requirements Electrotechnical
Association
Solar Electricity Safety | Ontario Association of Fire | Mar. 2015
Canada Handbook for Chiefs
Firefighters
Controlling Risk Linked | CEA, INES, Gimelec, Jun. 2013
France to Photovoltaic System | ADEME
Installations
Fire Safety of Province of Trento 2011
I
taly Photovoltaic Systems
Firefighter safety for PV | Firefighters of Barcelona Sep. 2013
Spain plants
United Photovoltaics and Fire : | British PhotoVoltaic 2011
Kingdom | A guide from BPVA Association
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[ CAPEX, OPEX, Discount rate, Project Life ]
[ Weight Average Cost of Capital : WACC ]
Discounted Cash Flow Levelized Cost Of Energy :
- Net Present Value : NPV LCOE

- Internal Rate of Return : IRR
- Payback Period : PB

¥

Sensitivity Analysis
CAPEX =30, 20, 10 %
OPEX +30,20,10%
Efficiency = 30, 20,10%
MEA unit rate =30, 20,10 %

FUTT 18 U NIvINISHITUATIZVAINANAIYEINILITTY
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nannseualninsanulusunsy PVSyst Tnsudaduanndiaml 3 a1nvied 100%, 75%, 50% vos
manaaliih e ngesnuuussuuiiiemeseinssuidulymiulagiuredsany

NIANY UARNANINNIMFUN 20 Fedwuneenunliiudusedounasn 1 U
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UM 20 masyuiiiguaianisalnisaanliinlagusseanvihmeuaieringuumaing va 3
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m1507 3 Usiandslelnihves lssunantuenaimnssy nsaliny) U 2563

e 8 (kwh) PUIUEY (VM)
1NTIAY 15,000 66,259.63
nUANS 15,000 67,822.92
A 20,000 86,409.46
LEeU 21,000 98,892.65
NEWYAIAU 20,000 91,869.41
lguieu 20,000 95,019.38
AEIEARIEY 20,000 92,289.40
GNURGH 20,000 89,979.42
g8y 18,000 82,913.02
IGMGH 17,000 78,838.63
WEAINNYY 18,000 79,343.05
AVRRTGHY 16,000 74,344.24

aINHULElDINToyATI AR YR TINYNAY

azldnnnanalisiuba

ANAINITHAR

AN RINAR I NS 19U Eee AR uundIaANan Ty kWh dsuiu Indalssauy
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nsdidnuldaseeis 3 anviml dwandumsed 4 wagldiulasnnasiadunsmiive
Wisuifguliunndanudtudumandunsim gui 21 fesuansiwnandnlnimga
wavenfinduundsamdnlnilieglussiuladedisuiunislialnivesislssunsaifing

nnRanssululss Faunlansialy 3 anvied anasmiuaiau

m15097 4 iWssuigumdbienlelnihg 2563 iiguiumemsalmsudnlniluynainiiml
lnglusunsu PVSyst

wellihilld | mbeliihaianisaianniusunsy PVSyst (kwh)
. 939004 159914
I s o el o ool o o
NFEUFN®YI INNAUN 1 QINNFAUN 2 INNAUN 3
(kWh)
UNFIAU 15,000 13,360 9,390 6,334
NUATUS 15,000 12,810 9,000 6,033
Ay 20,000 14,730 10,180 6,858
(SUCREINY] 21,000 14,990 10,530 6,984
NEWAIAL 20,000 12,580 9,690 6,484
ﬁqmsm 20,000 11,590 8,770 5,876
N3NHI1AY 20,000 12,460 8,760 5,872
dammu 20,000 12,220 8,590 5,754
QUERE) 18,000 11,510 8,040 5,405
AaAY 17,000 11,240 8,430 5,695
wqﬁ%mau 18,000 12,150 8,540 5,760
FuAY 16,000 13,170 9,260 6,242
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1st, 2nd, 3rd Scenario

25,000

20,000

15,000

10,000

5,000

- a

. NN, ian. b8, n.A. 6y, n.a. GEGR n.g. f.a. n.g. 9.A.

W 2563 |W 1st Scenario [0 2nd Scenario 3rd Scenario

U7 21 maldlwihveslsesu nsafinwuiieuiunisuanlninluynainvml

4.2.  wan1susEiuAMNAuAIMIRATEEAENS TnslduuudnaainszuaRuanan
an
PNTaYAlULAUDTIAAARY InaIm1veeIA1tssalng Tulsanunandy

gnamnssy laswuadu 3 anviad Ao 100%, 75%, 50% vesdnuiuwnandnliiise

1 ] o
a A aa U

a ¢ 1Y ' | . =

Waeeniing uumaaa1e1A1luaivesdluiy Service workshop FEUNRARY 1,320 1519
wns (Wunnddalu) lugun 22 ndeanlssnundnlugnaivnssy nsdfinw wagfianseiud
v vadlssnunsdifnyimAialaglusunsy PVSyst waruTaeenisaaunesanlni
v a ¢ Y - & Y °

mekaseinduundinn Tusuil 23 Jun1seeniuussuuINddeIm AT LLALRENLUY
mye iy 100% vesnisudaluianunssdaliideuatonfinduundinfaseungy
msldlvihlufanssumegeudulvignvalunainansiy  uniuindemenansinsidiuny

Service workshop
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U1 22 naseilssarunanlugnainnssy nIaanyIkas AN 19989ULU2

JUT 23 9180962090153 NUANKER [N e uase ing uuma T 100% Ye9T71au

wesean lniheaguas Alaeinnrsadaad lunuivasniemsluaisau Service Workshop
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&S marhuuuiaenszuaiuandnan  ieuspiduarududn
Feusznaumeina yardagtuans, naneuwmudildsuainlasins, sveznatdunu lay
SunuildunszuatuanagAumsi ﬁunmaﬁmaaL'quul,wuzmﬁmﬁfﬂLLaﬁLGﬁ nominal
price Alf52mA1 escalation rate lasfadnnfuiiiedsdounds 3 Yliwd awgnslunis
Sunnnund 2 Feluudazandimidsdl

4.2.1. VA 1 (100 Kwp)
4.2.1.1. #an1sUssidiuduulasenis
sunuredlasinisulteantiilu 2 @ Aedununisasu (CAPEX) washuvunis
ALiiueu (OPEX) agiinsusu
4.2.1.1.1. AuNUNNTasU (CAPEX) HAwiniu 3,612,600.00
uw Wi 0 Huramuiedsszuu uadlulil 16 sziimsamuie Sunedmesdnadilusean
254,856.12 UM iam’fuvgumsamumaa@mqimqmiﬁwm 3,867,456.12 um
42.1.1.2. furuNIAliuy (OPEX) azuuadu 2

1 A 1 o

diuRAAmINEzIANG Tus1A1 550 UIn/kWp waziiakudseslunisiddvusslanis

'
a

9 fionafinnstigademeuistusiar 30,000 v/l Fddu 2 YusnisuRnssasidu

AsuRaveuly dunumssuliunuis 2 Milnudussensseziiatlasims 25 U suiu

Y

(%
Y

MNUR 2,039,256.76 U
4.2.1.2. MFIATIZANNNTRUAIYLUUIIADINTEWARUANANAR

~ a 9 P a ¢ a o &
Inwaziduavesdeyanldlun1sinmeinianisiuvedasanis el

4.2.1.2.1. AUNUNITANUTINARDADILLATING WU
3,867,456.12 U

4.2.1.2.2. AUYUNITAILLTINAAEADNELATING
WM 2,039,256.76 UM

4.2.1.2.3. selannnisuszndaminiiadualaein

421231, deyanavionieadsmsldlin

INANSNN 5 1NU 4.5187 U/vuae
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213997 5 Usuain s1aniuas sime wihiiussvnsalinwls 2 Tdounas (2563-2564)

. el (kwh) Al (L)

s U 2563 U 2562 U 2563 U 2562
UNIIAY 15,000 17,000.00 66,259.63 76,259.63
Q%Jﬂ’]‘ﬁldé 15,000 17,000.00 67,822.92 78,359.61
Jurau 20,000 18,000.00 86,409.46 80,819.42
LYY 21,000 16,000.00 98,892.65 64,369.64
NEWNIAL 20,000 16,000.00 91,869.41 77,249.45
EIQ‘LJ’]EJ‘L! 20,000 17,000.00 95,019.38 76,619.45
n3N51AU 20,000 16,000.00 92,289.40 72,116.19
Ay 20,000 19,000.00 89,979.42 83,549.39
AUg18U 18,000 17,000.00 82,913.02 75,359.46
AAAY 17,000 18,000.00 78,838.63 80,702.72
‘Wi]f‘ﬁﬂ’]‘au 18,000 17,000.00 79,343.05 78,812.74
FUIAL 16,000 16,000.00 74,344.24 12,256.27

421232  whelwihfiaunsausendaldann

NsI1a03UelUTUATY PVSyst Adlanslumisned 6

975199 6 Uswradlwiiiean laainuasedn Iniwaseusasering ainyiadi 1

o
DU

Solar Generation(kWh)

aANIAA

13,360.00

NUANUS

12,810.00

flunau

14,730.00

bUYIYUY

14,990.00

NHWYNIA U

12,580.00

fiquieu

11,590.00

nInHInd

12,460.00

GEVRGEH

12,220.00

APERED

11,510.00

EGRGEY

11,240.00

WOAINYU

12,150.00

Sua1Au

13,170.00
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421233  sendefildainsnssnstule
wa 3 Ideundularidusasmendefiuiasariniu 1.0035
Fonomaiannsasmueenundunsyduasiussudaldnuansned 7
013N 7 Aseuasuana lWihiuseneals 9900 5uEs InihYeussEn a1

wa9019I9e YoIRINAYT 1

i | lwhiivszudald andimid 1 (un)
1 692,922 .08
2 695,347.31
3 697,181.02
q 70022326
5 702,674.04
6 705,133.40
7 707,601.36
8 710,07797
9 71256324
10 71505721
11 71755991
12 720,071.37
13 722,591.62
14 725,120.69
15 727,658.62
16 730,20542
17 732,7161.14
18 735,325.80
19 737,899.44
20 740,482.09
21 743,073.78
22 74567454
23 748,284.40
24 750,903.39
25 75353156
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Fsonmsneil 7 masnenglasimsagiliiAnsgldannisuszndaalniy iy
18,070,524.67 U
4.2.1.2.4. sreganlun1saiulasenis 25 U
4.2.1.2.5. MsrmnusnsIAnanldiandununs
QYIS Imaaﬂ%’?‘ﬁ’é’unumqmiﬁuLa?{s (Weighted Average Cost of Capital : WACQ)
Winfu 13.2% Tneduumu gasduwaaluunil 2 Sanandeyalumsned 8

M15797 8 JayanlslunisAuaum WACC ves a1nvimi 1

d1u93971984 (Equity) (Um) 3,876,973.57
Aunindviann (Value) wa (L) 3,876,973.57
AUNUTDIAIUIIVBY (Re) = 0.1312
(UsgaUINHanaURNUUBIRUSUNTITUR) Risk Free ~ 0.0200
(UszanaunsannranauwuaInvulunanannine) Risk 0.1000
Market ~

($1989%u EA Favhgsia Solar PV wileuf) B (9) 1.3900

4.2.1.2.6. Audeusnn 5% wel TnsAnanEuasyue

S [

NUARATITUY A1RUNTAIRNNY naene1glasens Fedlaindu 3,612,600.00 v/

v P

[ & o PR, Y & a Y o v ado
viaqf\]1ﬂuuwauawlmm‘mmm%Lﬂuamw@muazmLL‘Uﬂumimmmmmumm

Y

AN lUTLATIZNIINITRU duNIsTIassnszualuanfnan tagldlusunsy Microsoft

Excel fOL@nINIIANUIUNTZLARUEARIN M15199 9
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4.2.2. nNAUNA 2 (75 KWp)
4.2.2.1. tan1sussidiuguulasenis
sunureslasinisuleantiily 2 @ Aedununisasu (CAPEX) washuvunis

Aiiugny (OPEX) agdinnsusu

[y

4.2.2.1.1. AuuTa  (CAPEX)  dewiniu
2910,150.00 um Wi 0 Juaamuiafaszuy wasludf 16 i UEe

(%

dunedmetnasilusan  254,856.12 UM FINFUNUNTAMUARDADILLATINISTIANLA
3,165,006.12 U

4.2.2.1.2. fununsAuiuay (OPEX) asuvaty 2

1 I~ 1 o

diumAimNazIuNg Tus1a1 550 vn/kWp waziiaikudseslunisiddvusslvanis

a

9 fioraianistigadeneuisdusia 30,000 A By 2 YusndFufasisandu

AsuRaveuly dunumsaniiuuny 2 milnuiueeenssezialasms 25 U sy

e e

Y

MR 1,709,376.99 un
4.2.2.2. ANTIASIZANNNTRUMIYLUUIIADINTE WAL UANARARA

~ a Y P! a ¢ a o &
Inwaziduavesdeyanldlunisivmeimanisiuvedasanis sfail

4.2.2.2.1. AUNUNITAINUTINAADADILLATINIG AU
3,165,006.12 U

4.2.2.2.2. AUV IUIUTINARDABIELATING
WiNAU 1,709,376.99 U

4.2.2.2.3. s1laarnnsusendarlninain

422231, deyanasionieadsmsldlin
1NAN5A 5 WU 4.5187 U Mg
422232  whelihiausauseudalaain

N591809UelUTUATY PVSyst aalanslumisned 10



§7591991 10 Usuradlwiieas lganuaseds Inwwaseuuase19iee ainviaudi 2

LAau Solar Generation(kWh)
N3 IAY 9,390.00
nUATUS 9,000.00

funau 10,180.00
LuENg Y 10,530.00
WO ENIAY 9,690.00
figuiau 8,770.00
nynnIAY 8,760.00
CRTRTPY 8,590.00
AU U 8,040.00
LR 8,430.00
WOAINIU 8,540.00
§unIAu 9,260.00

422233  aanlenlaanndnsnonsikuile

wwae 3 UdaunduasrdusnsnenideAunasayinniu 1.0035

= gj in/ o I~ a a [ ¥ a
FWIMUATA1U150AUU NN TUNS s RUaANUsenda lan1unIs199 11
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#1519 11 nszuauanalnihiusevenls 9100 158E0 WA veIuaNaEn IWiwa sy

uaDIIRE Yo INYVIAUT 2

Ui | lhiiusendald arnviemidi 2 (un)
1 495,080.38
2 496,813.16
3 498,552.01
4 500,296.94
5 502,047.98
6 503,805.15
7 505,568.46
8 507,337.95
9 509,113.64
10 510,895.53
11 512,683.67
12 514.478.06
13 516,278.73
14 518,085.71
15 519,899.01
16 521,718.66
17 523544.67
18 525,377.08
19 527,215.90
20 529,061.15
21 530,912.87
22 532,771.06
23 534,635.76
24 536,506.99
25 538,384.76
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Fs9rnmsneil 11 maemeglasamsazyiliiAnselsannisusendaeluin Wity
12,911,065.27 U
4.2.2.2.4. sreganlun1saiulasenis 25 U
4.2.2.2.5. MsrmnusnsIAnanldiandununs
QYIS Imaaﬂ%’?‘ﬁ’é’unumqmiﬁuLa?{s (Weighted Average Cost of Capital : WACQ)
winfu 13.2% Tneduumy gasdnaluund 2 fanandeyalumsied 12

m15797 12 Yoyanlvlunisaiuaum) WACC ves a1nvimi 2

d1u93971984 (Equity) (Um) 3,165,006.12
Aunindviann (Value) wa (L) 3,165,006.12
AUNUTDIAIUIIVBY (Re) = 0.1312
(UsgaUINHanaURNUUBIRUSUNTITUR) Risk Free ~ 0.0200
(UszanaunsannranauwuaInvulunanannine) Risk 0.1000
Market ~

($1989%u EA Favhgsia Solar PV wileuf) B (9) 1.3900

4.2.2.2.6. Audeusnn 5% wel TnsAnanEuasyue

NUARATITUY A1RUNTARN9Y naene1glasens Fedlaindu 2,910,150.00 v/

[ ' (%
= o ¥ = %

wasanfiindeyailevanuauildduanufgiunazdiuuslunisiuiamisailyia
AN lUTLATIZYNIINITRU luNsTIaesnsrualuanfnan tagldlusunssy Microsoft

Excel AauanIn1sANUIUNTEARUAAMIL AN5197 13
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4.2.3. aniiEld 3 (50 KWp)
4.2.3.1. #an15Ussidiuduulasenis
sunureslasinisuleantiily 2 @ Aedununisasu (CAPEX) washuvunis
Aiiueu (OPEX) agiinnsusu
4.2.3.1.1. AuuNNsasu (CAPEX) ity 2,107,350.00
uw Wi 0 Hueamuisdsszuu uadluli 16 axiimsamuie Sunedmesdnadilusa
254,856.12 UM mméfuﬂqumiamumaammqimqmiﬁgwm 2,362,306.12 um
4.23.1.2. fununsauiuay (OPEX) asuvaiu 2

1 A 1 o

diumAvmNazoIauNg Tusial 550 vIn/kWp waziiaidudseslunisiddvusslanis

'
a

9 fionafinnstngademeuistusia 30,000 vn/Ad Fdlu 2 YusngsuRasisasduy

AsuRaveuly dunumsAniiuanuie 2 Mildnuiunsenssezialasms 25 U 5wy

e e

Y

99UA 1,379,497.22 U
4.2.3.2. ANFIASILANNNITRUMYLUUIIADINTE WAL UANARARA

Ivwazidunvesdeyanldlunsinseinianisiuvedasanis fall

4.2.32.1. AUNUNITAINUTINARDADILLATINIG WU
2,362,306.12 UM

4.2.3.2.2. AUV TIUUTINAREABELATINIS
Wiy 1,379,497.22 U

4.2.3.2.3. selannisusendaalniinain

423231, deganaviomieadsmsldlin
AT 5 Wity 4.5187 U mthe
123232  whelihfausauseudalaain

NN1591899983lUSUATY PVSyst aalanslun1sen 14



§759991 14 Usuradlwiieaa lgainusseds Inwwaseusase19ine ainyiaudi 3

1%

pundswdasandudnsmenidenuyasaniatu 1.0035

ae 3 Ud

9

(%
Y

N

o Solar Generation(kWh)
NI NN 6,334
NUATWUS 6,033

furAu 6,858
LU 6,984
NOEAIAL 6,484
fnuneu 5,876
nyNgIAY 5,872
d9%1Au 5,754
AuBTEY 5,405
CERLET 5,695
waAINIBU 5,760
suAY 6,242

423233  aanlgNlnannensionsikuile

puAa1UNsAUIUeaNULTUN SR UaRNUSE U AlaRIUA1T197 15
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#1519 15 nszuauanalnihiusevenls 9100 58En WA veIuaNaEn [Wiwasaiy

uaveIIne Yo9a1nYiAuT 3

Vi | Iwhdiuszwdald aandiendsl 3 (vim)

1 332,367.71

2 333,531.00
3 334,698.36
q 335,869.80
5 337,04534
6 338,225.00
T 339,408.79
8 340,596.72
9 341,788.81

10 34298507
11 34418552
12 34539017
13 346,599.03
14 347,812.13
15 34902947
16 350,251.07
17 351,476.95
18 352,707.12
19 353941.60
20 355,180.39
21 356,423.52
22 357,671.01
23 358,922 .86
24 360,179.09
25 3614397124
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Fs9rnmsnsil 15 maemeglasamsazyiliiAnselsannsusendaeilui Wiy
8,667,726.24 UM
4.2.3.2.4. sreganlun1saiulasenis 25 U
4.2.3.2.5. MsrmnusnsIAnanldiandununs
QYIS Imaaﬂ%’?‘ﬁ’é’unumqmiﬁuLa?{s (Weighted Average Cost of Capital : WACQ)
winfu 13.2% Tasduuny gasduaiuuni 2 Janandeyalunaed 16

15999 16 Foyaiilvlunisaruaun WACC ves ainvimii 3

d1u93971984 (Equity) (Um) 2,362,306.12
Aun3ndiiamun (Value) wa (U1m) 2,362,306.12
AUNUTDIAIUIIVBY (Re) = 0.1312
(UsgaUINHanaURNUUBIRUSUNTITUR) Risk Free ~ 0.0200
(UszanaunsannranauwuaInvulunanannine) Risk 0.1000
Market =

($1989%u EA Favhgsia Solar PV wileuf) B (9) 1.3900

4.23.2.6. Audeus1A 5% sel TagAnaniiuasum

NUARATIEUY A1RUNIAIRNNY naeneglasens Fedlawindu 2,107,350.00 v/

[ ' (%
= o ¥ = %

wasanfiindeyailevanuauildduanufgiunazdiuuslunisiuiamisailyia
AN lUTLATIZYNIINITRU luNsTIaesnsrualuanfnan tagldlusunssy Microsoft

Excel AabanIn1sANUIUNTEARUAAMIL ANS197 17
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NN 3 anvirttuaasaswInagUnayadilagiuans, nansuununlasuainiasinig,

9
[

o = ] o w a da o v . Y
igﬁJSL?aqﬂu‘V‘]u 53Nﬂﬂ¥]aﬂqﬂ7§aqnu%azﬂqaﬂﬂqimaﬁmﬂﬂﬂﬂiﬁﬂi% Microsoft Excel lﬂﬁnll

AN5199 18

MI5N7 18 LWUSeULiguaImIATYgmIansnlylunsunsizviluynainiamd (Scenario)

fuliddamaasugaans | awnviedl 1 | anviedd 2 | adnviedd 3

f&nsHAnTiRns

100 kWp 75 KWp 50 KWp
Installed capacity
%aﬁi’]msamu 3,876,973.57 | 3,165,006.12 | 2,362,306.12
Investment cost AU AUUM AU
yaA1Jaqduans 1,212,849.40 | 491,599.73 | 127,585.10
Net Present Value (NPV) AUV AUV AUV
dnsmanauuniely

18.33 % 15.79 % 14.09 %
Internal Rate of Return (IRR)
JEUELAAUNU 2 . .

5321 6.13 U 6.79 U
Pay Back period (PB)

AN 18 PrruiinianianmaluzuluuLEugN F9gduunmuUssinnves

[
v A

ANFITIA NPV, IRR, PB flagu?l 24 1dunisuanadn NPV wWisuiisugaatagiuansluusiay
a1nvimd GaAn NPV vadlasenisnianuaulalunisamumunguluuni 2 duagdesden
NN 0 wagaziiuauhaulannTumndaiiing ¥y azanguuiliudr NPV 9zl
' v o o a da O o ! a < 1 =

AANAIADAATOININMAINTHANTARAY dasnludiugun 25 1Tunsuaneen IRR Fauanenis
Wiguigudnsmanauwnunigly Tuwsazainyied fwmunguiluuni 2 BadlAseuasiige

arflananhaulalunisamu  wazanguiuvnldulilumadesiuiudr NPV Aeliananas

(Y

1 o o a da & 1 d' I3 = = i = a
F2AAADIATINNIAINTITINARNNHAA ?j@‘Vl']EJE‘U‘V] 26 L UUNSIUSIUEUAT PB 99N315841910

a1

UnAuusnan asdulassnisfiaulaamu  anglasiiuduwwildunnduiudl NPV

'
a 1Y

wag IRR Na1IARliMaInIsnannfinnsanas avilissesiansAuY UL RLTY



WSyutiisuan NPV 119 3 a1nai
1,400,000.00

1,200,000.00 1,212,849.40

1,000,000.00

800,000.00

NPV (THB)

600,000.00
191,59973
400,000.00

200,000.00
127,585.10

andiei 1 Vi 2 anwieLi 3

U7 24 wualdus NPV fisdaguuvasiuluupagsainviml

WSeuLigua IRR N4 3 2NNl

2000% 18.33%

18.00% 15.79%
16.00% 14.09%
1400%

1200%

10.00%

IRR (%)

8.00%
6.00%
4.00%
200%
0.00%

21Ny 1 a1NviFni 2 2NYiFRi 3

U7 25 uwaliue IRR saguuvasluluugasainviml
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2
WSsuiBuAl PB 14 3 annviad

10.00
300
800

6.79
700 6.13

6.00 5-B‘Z/r

500

400

PB (Years)

300
200
100
000

annvieniii 1 annvieniii 2 a1nvimii 3
U7 26 uwaldua P8 iuAeukUadluluumazainyimi

4.3.  wan1sussliuaudaulImAsegatans
HaIINNTUTEHUANLTRUlMIMILATEgAanTlnun1TIATIZEAL R UlIves
lasamsiit30 % lasmsiiasgianusoulmvedasins 7 vestiadefu dunuvessyuy
Tumsasu wagduyuvesszuulunmsduiuns, sasmaidfis-an vesalnihainnsldi
uATiaas, Usunalwiihfindnlaann wneanlnindouaseinduunde Weissudiouan
NPV fildnnuansimiildeanuuulised
431, Uszdiummnmseulmmaasegmansluainimid 1 fuandy

M1519% 19



#1599 19 A1 NPV Tuiniaddl 1 99nmsaguudasiadeniuge 9 130 %

FauUs CAPEX | MEA(THB/KWh) |  OPEX Solar PV

Waeuy Efficiency
-30% 2,248,725.41 (333,519.51) 1,359,487.50 (333,519.51)
-20% 1,903,433.41 181,936.79 1,310,608.13 181,936.79
-10% 1,558,141.41 697,393.10 1,261,728.77 697,393.10

0 1,212,849.40 1,212,849.40 1,212,849.40 1,212,849.40
+10% 867,557.40 1,728,305.71 1,163,970.04 1,728,305.71
+20% 522,265.40 2,243,762.02 1,115,090.68 2,243,762.02
+30% 176,973.40 2,7159,218.32 1,066,211.31 2,7159,218.32

65

waztilourAlussned 19 wadensmazlansvuansan NPV Tuusaztadeusng 9

v v 6

URUSAUNSINTULaYanaswesladeilingItes + 30 % LWeRATUIAMNTUIBILEUATIN

1Y

Y

3,000,000.00

2,500,000.00

2,000,000.00

1,500,000.00

1,000,000.00

NPV (THB)

500,000.00

(500,000.00)

(1,000,000.00)

f95UN 27 WARNIAIUANS

Sensitivity analysis 1st Scenario

. CAPEX

MEA (THB/KWhH) s OPEX  commmm Solar PV Efficiency

U7 27 nymluansadimesulnivedasinisly amnviai 1

20%



AN5199 20
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4.3.2. UssidluAnanugeulmmaasygaansiu a1nviaun 2 dawandly

9159991 20 A1 NPV Tuiniaddl 2 9anmsaguutasiadeniuge 9 130 %

Fauusi CAPEX | MEA(THB/KWh) |  OPEX Solar PV
Waeuy Efficiency
-30% 1,326,055.40 (613,253.08) 614,516.95 (613,253.08)
-20% 1,047,903.51 (244,968.81) 573,544 55 (244,968.81)
-10% 769,751.62 123,315.46 532,572.14 123,315.46
0 491,599.73 491,599.73 491,599.73 491,599.73
+10% 213,447.84 859,884.00 450,627.32 859,884.00
+20% (64,704.05) 1,228,168.27 409,654.92 1,228,168.27
+30% (342,855.94) 1,596,452.54 368,682.51 1,596,452.54

waztilourAluasnedl 20 wadensazlansiviuansan NPV Tuusaztadenng 9

(% v 6

AUNUD

1Y

Y

NPV (THB)

1,500,000.00

1,000,000.00

500,000.00

(500,000.00)

f95UN 28 WANIAIUANS

2,000,000.00

(1,000,000.00)

e CAPEX

Sensitivity analysis 2nd Scenario

MEA (THB/KWh)  emmmmmOPEX  emmmmmSolar PV Efficiency

U7 28 nymluansaiueeulnavedlasinislu ainvmldi 2

a é{ o A a v A a U v
UNTIANTULAZANAIDIURWNAYIVDY £ 30 % LWONWAITANANUTUUDUAUNTIN



AN5197 21
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4.3.3. UssliuAianusaulmmaasygmansluanieaun 3 Asandly

915999 21 A1 NPV Tuinimaddl 3 9anmsaguutasiadeniuge 9 130 %

FauUs CAPEX | MEA(THB/KWh) |  OPEX Solar PV
Waeuy Efficiency
-30% 731,846.10 (614,147.79) 226,781.45 (614,147.79)
-20% 530,425.76 (366,903.49) 193,716.00 (366,903.49)
-10% 329,005.43 (119,659.20) 160,650.55 (119,659.20)

0 127,585.10 127,585.10 127,585.10 127,585.10
+10% (73,835.24) 374,829.39 94,519.64 374,829.39
+20% (275,255.57) 622,073.69 61,454.19 622,073.69
+30% (476,675.91) 869,317.98 28,388.74 869,317.98

waztilourAlussned 21 wadensazlansviuansan NPV Tuusaztadenng 9

(% v 6

AUNUD

1Y

Y

1,000,000.00
800,000.00
600,000.00
400,000.00

200,000.00

NPV (THB)

(200,000.00)

(400,000.00)

(600,000.00)

(800,000.00)

f95UN 29 WANIAIUANS

Sensitivity analysis 3rd Scenario

e CAPEX

Deviation

MEA (THB/kWh) ~—=——=OPEX ——=>5olar PV Efficiency

U7 29 nsmluaninaiueeulnivedlasinsly anvimii 3

UNSALTULELANAIUDIUF8NGIWDY £ 30 % WWoN1TUIANUTUVBILAUNTIN
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NNTMazATNREnLImAANLtuiaseusuluwsazdadelunnainsiml
AMUTUY9ddelauNn AzmunefaswlsiNiNase NPV dausaulmaednsinisiiuan

a a a

nunlvtey 99 dnsiatTveInIsINTNuASas, UseanSanvesukandnlnin way

(%
Y

funulasens muaau Jdhuynaindiad dudululumadesduiamue

4.4. wan1sUszliunsUBsuiisudunuadedenitgliiinasnaiglasenis

Toyanistdlnivedssnu ndnduingaaivnssu nsdifinw 2 U fie 2562-2563 210

[

<

Tuwdenil nsliunsvens audiuldinlaedningasiinsldlnininduand 2562 daw
wilaflosniinisinismeaeuihilignéivnitu  esnnmsamuveesvesgaamnssy
vosgnélunguinsiedfsdmalidarudesnslity Tugnanmnsugnénfisdy vdlssu
nsdiAnusdivonmavetiufiutu uasiligndnduideusalsamudy sihlvdnismeaoy
UsrAvsnmiuistuduandiiudouliuuinunstlinifumntuedsany
nsdlfnulud 2562 - 2563 Tunsnai 5 Tude 4.2.1.23.1 Fsdinmsiadedunueilnihainms
Aususudoyarsaedd awld alifwedssnundedugpamnssy nsddnwi daveds
lylihdieviiag gl 4.5187 vm/miae (THB/KWh) waziileusyifiunisfiouiisudunuade
sonhglaimaonoiglasans auanniieildsed
4.4.1. mAengiruuadesomielilinnaeneiglasinisain
iR 1

~ a v i a 1
invazidunvedeyanidlunsinmen sl

)}
dﬁ

4.4.1.1. é’unummmummaammeﬂ,mqmi b9
3,867,456.12 U

4.4.1.2. é}’unum'ﬁﬁﬁ’wLﬁmmmmaammqimami WAy
2,039,256.76 U

4.4.1.3. Wi ixanlaainn1sarandvesluswnsy

=

PVSyst  maeaenglasanislaeimualiiridouyssdvEamueunainfunntaudalin - 25
\Wide 80% (mumi%’wwﬁuﬁlfmpﬁmuaiwmaﬂ&y’q) WU 3,458,988.00 11

4.4.1.4. szagalunsaniulasenig 25 U

4.4.1.5. miﬁﬁmmé’mwﬁmamﬁié’fmmmﬁwqumamsﬁu g
azsl,ﬁt’ﬁ%équuwmsﬁma?{a (Weighted Average Cost of Capital : WACC) Wiy 13.2%

TngAmumy gasAuinluuni 2 Janaindeyalunisd 8
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NUUATFLUTWATY excel BIAIUIUAILEAIIUAISIN 23 eililean LCOE a9

v ea
ANNAEUN 1

#159991 22 975N9A 84 LCOE Tuandimii 1 masn1suanvifingd 100 kWp

Year nvestrent (1) | Maintenance (M) | Electicity (E,) PV Performance
THB THB kWh/year % it + Mt (1+ r/100)t

0 3,612,600.00 - 147,820.00 100.00% 3,612,600.00 1.00
1 - - 146,637.44 99.20% - 1.13
2 - - 145,454.88 98.40% - 1.28
3 - 85,297.5 144,272,322 97.60% 85,297.50 1.45
4 - 85,596.0 143,089.7¢6 96.80% 85,596.04 1.64
5 - 85,895.6 141,907.20 96.00% 85,895.63 1.85
6 - 86,196.3 140,724.64 95.20% 86,196.26 2.10
7 - 86,497.9 139,542.08 94.40% 86,497.95 2.37
8 - 86,800.7 138,359.52 93.60% 86,800.69 2.68
9 - 87,104.5 137,176.96 92.80% 87,104.49 3.03
10 - 87,409.4 135,994.40 92.00% 87,409.36 3.43
11 - 87,715.3 134,811.84 91.20% 87,715.29 3.88
12 254,856.12 88,022.2 133,629.28 90.40% 342,878.42 4.39
13 - 88,330.4 132,446.72 89.60% 88,320.37 4.97
14 - 88,639.5 131,264.16 88.80% 88,639.53 5.62
15 - 88,949.8 130,081.60 88.00% 88,949.77 6.35
16 - 89,261.1 128,899.04 87.20% 89,261.09 7.19
17 - 89,573.5 127,716.48 86.40% 80,573.51 8.13
18 - 89,887.0 126,533.92 85.60% 89,887.01 9.20
19 - 90,201.6 125,351.36 84.80% 90,201.62 10.41
20 - 90,517.3 124,168.80 84.00% 90,517.32 11.77
21 - 90,824.14 122,986.24 83.20% 90,824.14 13.31
22 - 91,152.05 121,803.68 82.40% 91,152.05 15.06
23 - 91,471.09 120,621.12 81.60% 91,471.09 17.04
24 - 91,791.24 119,438.56 80.80% 91,791.24 19.27
25 - 92,112.50 118,256.00 80.00% 92,112.50 21.80
Total 3,458,988.00 5,906,712.89 180.35
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442 mAenzisuuedsdeheliihnasaeiglasinisain
e 2
freazdonvastayaililunisinsey il
4.4.2.1. AUNUNTAMUTINAROADILLATING Wiy
2,910,150.00 um
4.4.2.2. fuyunsaiduausiueaenenglasing . ey
1,709,376.99 un

4.4.2.3. Wi ixanlaainn1satandvesluswnsy

a

PVSyst  masmeglasanslnefimunlindesussaviamussunsviviunndoudald - 25
Wide 80% (muﬂﬁ%’wizﬁ’umﬂﬂmuaﬁmﬁ@&gﬂ) WNAU 2,554,812.00 1Y
4.4.2.4. syagiaaitunisaiulasenis 25 U
4.4.2.5. miﬁ’lmmé’mwﬁmamﬁﬁmmﬂﬁunumqmiﬁu g
f\]ﬂﬁfjj"‘ﬁﬁunuwmmifﬁumga (Weighted Average Cost of Capital : WACC) Wifiu 13.2%
Tnofurunu gasdualuunil 2 Janandeyalumsned 12
MntuIddlUsunsy excel Prefansuandunnsei 24 awvilildan LCOE vas

v A
QAINNAUN 2



MINA 23 #ITNAII LCOE luainvimvl 2 mMaanIsuaniiangs 75 kWp

71

Year Investment () | Maintenance (M) [  Electicity (E,) PV Performance
THB THB kWh/year % It + Mt (1+ 1/100)Mt
0 2,910,150.00 - 109,180.00 100.00% 2,910,150.00 1.00
1 - - 108,306.56 99.20% - 1.13
2 - - 107,433.12 98.40% - 1.28
3 - 71,499.4 106,559.68 97.60% 71,499.38 1.45
4 - 71,749.6 105,686.24 96.80% 71,749.62 1.64
5 - 72,000.7 104,812.80 96.00% 72,000.75 1.85
6 - 72,252.7 103,939.36 95.20% 72,252.75 2.10
7 - 72,505.6 103,065.92 94.40% 72,505.63 2.37
8 - 72,759.4 102,192.48 93.60% 72,759.40 2.68
9 - 73,014.1 101,319.04 92.80% 73,014.06 3.03
10 - 73,269.6 100,445.60 92.00% 73,269.61 3.43
11 - 73,526.1 99,572.16 91.20% 73,526.05 3.88
12 254,856.12 73,783.4 98,698.72 90.40% 328,639.52 4.39
13 - 74,041.6 97,825.28 89.60% 74,041.64 4.97
14 - 74,300.8 96,951.84 88.80% 74,300.78 5.62
15 - 74,560.8 96,078.40 88.00% 74,560.84 6.35
16 - 74,821.8 95,204.96 87.20% 74,821.80 7.19
17 - 75,083.7 94,331.52 86.40% 75,083.67 8.13
18 - 75,346.5 93,458.08 85.60% 75,346.47 9.20
19 - 75,610.2 92,584.64 84.80% 75,610.18 10.41
20 - 75,874.8 91,711.20 84.00% 75,874.82 11.77
21 - 76,140.38 90,837.76 83.20% 76,140.38 13.31
22 - 76,406.87 89,964.32 82.40% 76,406.87 15.06
23 - 76,674.29 89,090.88 81.60% 76,674.29 17.04
24 - 76,942.65 88,217.44 80.80% 76,942.65 19.27
25 - 77,211.95 87,344.00 80.00% 77,211.95 21.80
Total 2,554,812.00 4,874,383.12 180.35
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Year Investment () | Maintenance (M) [  Electicity (E,) PV Performance
THB THB kWh/year % It + Mt (1+ /100)Mt
0 2,107,350.00 - 73,297.00 100.00% 2,107,350.00 1.00
1 - - 72,710.62 99.20% - 1.13
2 - - 72,124.25 98.40% - 1.28
3 - 57,701.3 71,537.87 97.60% 57,701.25 1.45
4 - 57,903.2 70,951.50 96.80% 57,903.20 1.64
5 - 58,105.9 70,365.12 96.00% 58,105.87 1.85
6 - 58,309.2 69,778.74 95.20% 58,309.24 2.10
7 - 58,513.3 69,192.37 94.40% 58,513.32 2.37
8 - 58,718.1 68,605.99 93.60% 58,718.12 2.68
9 - 58,923.6 68,019.62 92.80% 58,923.63 3.03
10 - 59,129.9 67,433.24 92.00% 59,129.86 3.43
11 - 59,336.8 66,846.86 91.20% 59,336.82 3.88
12 254,856.12 59,544.5 66,260.49 90.40% 314,400.62 4.39
13 - 59,752.9 65,674.11 89.60% 59,752.90 4.97
14 - 59,962.0 65,087.74 88.80% 59,962.04 5.62
15 - 60,171.9 64,501.36 88.00% 60,171.90 6.35
16 - 60,382.5 63,914.98 87.20% 60,382.50 7.19
17 - 60,593.8 63,328.61 86.40% 60,593.84 8.13
18 - 60,805.9 62,742.23 85.60% 60,805.92 9.20
19 - 61,018.7 62,155.86 84.80% 61,018.74 10.41
20 - 61,232.3 61,569.48 84.00% 61,232.31 1177
21 - 61,446.62 60,983.10 83.20% 61,446.62 13.31
22 - 61,661.68 60,396.73 82.40% 61,661.68 15.06
23 - 61,877.50 59,810.35 81.60% 61,877.50 17.04
24 p 62,094.07 59,223.98 80.80% 62,094.07 19.27
25 - 62,311.40 58,637.60 80.00% 62,311.40 21.80
Total 1,715,149.80 3,741,703.35 180.35
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INMIAINAT LCOE munguluuni 2 deduluusazanntimiaglaefuans
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AUlYIn v 1 AR 2 nviedd 3
faInsHARTIRAR
100 kWp 75 kWp 50 kWp
Installed capacity
yjaﬂ'wmsamu 3876,973.57 3,165,006.12 2,362,306.12
Investment cost AUV AUV AUV
Funuedssevingliiinaen
9181A9N13 1.708 1.908 2.182
(Levelized Cost of Analysis: UW/9iae UIN/Mie UIN/%3E
LCOE)
WSguigual LCOE M9 3 R1nna
5.000 4.519
4.000
E
?ﬁ 3.000
I 2.182
= 1.908
o 2000 1.708
O
(W)
|
- . l I
0.000
21NYIFRiT 1 21NYIFIT 2 2193 nslinuesvians
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Tueuideilldunsndnlniniendsnulaserfing 8%e Longi Solar Model LR5-

A

72HPH-545M Faduniln Mono c-Si PV fwans Jayatiede ju Ussdnsan wae deya

ai"n,wwuammiuguﬁ 31 Ay 32 fNUaINu

LRB~72HPH :
525-545M

High Efficiency
Low LID Mono PERC with
Half-cut Technology

12-year Warranty for Materials and Processing;
25-year Warranty for Extra Linear Power Output
100%

Complete System and Product Certifications Positive power tolerance (0 ~ +5W) guaranteed

High module conversion efficiency ( 0 21.3%)

Slower power degradation enabled

0.55% year 2-25

ow LID Mono PERC technology: first year <2%,

Solid PID resistance ensured by solar cell process
selection

imization and careful module BOM

Reduced resistive loss with lower operating curre

Higher energy yield with lower operating

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

U 31 Bodvio Ju UseansnImyesusNileaun)sive
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LR5-72HPH 525~545M

Design (mm) Mechanical Parameters Operating Parameters
. 5 15
:\.}i‘.lm\:lﬂlj“m?” Hn tm“‘ I 3 Cell Orlentation: 144 (6x24) Operational Temperature: -40 C ~+85C
MELEENTTTTT LTI 0TI
LT TR BT A ‘_@i 4 Junction Box: P68, three diodes Power Output Tolerance: 0~ 45 W
LT TR ELLAETITT) +
LTTELLLD < Output Cable: 4mm’, 300mm in length, Vocand lsc Tolerance: +
a,@ length can be customized Maximum System Voltage: DC1S00V (1EC/UL)
| 3 5 Glass: Single glass Maximum Series Fuse Rating: 25
T o
TR o 3.2mm coated tempered glass Norninal Operating Cell Temperature: 452 €
il A - =p
E Frame: Anodized aluminum alloy frame Safety Protection Class: Class ||
Weight: 27.2kg Fire Rating: UL type 1o 2
A it i)
ssnmled) Dimension: 2256x1133x35mm
84 Taboane
AT & i
TR TR 155pcs per 20GP
(AL T T =
620pcs per 40'HC

Electrical Characteristics

Model Number LRS-72HPH-525M  LRS-72HPH-530M  LR5-72HPH-535M  LRS-72HPH-540M  LR5-72HPH-545M
Testing Condition STC | NOCT STC | NOCT STC | NOCT STC | NOCT STC | NOCT
Maximum Power (Pmax/W) 525 | 3921 530 | 3958 535 | 3995 540 | 4033 545 | 407.0
Open Circuit Voltage (Voc/V) 49.05 | 45.98 49.20 | 46.12 4935 | 46.26 4950 | 46.41 4965 | 4655
Short Circuit Current (Isc/A) 1365 | 1104 1371 | 1109 1378 | 1115 1385 | 11.20 1392 | 1125
Voltage at Maximum Power (Vmp/V) 4120 | 3836 4135 | 3850 4150 | 3864 4165 | 3878 41.80 | 3892
Current at Maximum Power (Imp/A) 12.75 ‘E 10.23 1282 | 1028 12.90 10.34 1297 | 1040 13.04 10.46
Module Efficiency(%) 205 207 209 211 213

STC (Standard Testing Conditions): Irradiance 1000W/m?, Cell Temperature 25 C, Spectra at AM1.5

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

Temperature Ratings (STC) Mechanical Loading

Temperature Coefficient of Isc +0.048%/ C Front Side Maximum Static Loading 5400Pa

Temperature Coefficient of Voc 0.270%/ 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 (LR5-72HPH-530M) Power-Voltage Curve (LR5-72HPH-530M) Current-Voltage Curve (LR5-72HPH-530M)

16 600 [ Galtermpe2s Coll Tompe25€

1000w/

Current (3)

0 10 20 30 w50 o 0w o w0 0%
Voltage (v) Voltage (v) Voltage (v}

LONGI Room 801, Tower 3, Lujiazui Financial Plaza, No.826 Century Avenue, Pu
Tel: +86-21-80162606 E-mail: module@longi-silicon.com Facebook: w!

Note: Due to continuous technical innovation, R&D and impravement, technical data above mentioned may be of modification accordingly. LONGi have the sole right to make such
modification at anytime without further notice; 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

8-Draft VD3

U7 32 Soyadumizveaunananlwiln Longi Solar Model LR5-72HPH-545M
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SUN2000-100KTL-M1
Smart String Inverter

10 98.8% (@480V) String-level Smart |-V Curve
MPP Trackers Max. Efficiency Management Diagnosis Supported
@ ‘
MBUS Fuse Free Surge Arresters for P66
Supported Design DC & AC Protection
Efficiency Curve Circuit Diagram

a4
th e 0 9 ¢
[

7

SOLAR. HUAWEL.COM

U7 33 YoyatszansnInyes Huawei $u SUN2000-100KTL-M1



Max. Efficiency
European Efficiency

Max. Input Voltage

Max. Current per MPPT

Max. Short Circuit Current per MPPT
Start Voltage

MPPT Operating Voltage Range
Nominal Input Voltage

Number of Inputs

Number of MPP Trackers

Nominal AC Active Power

Max. AC Apparent Power

Max. AC Active Power (cosp=1)
Nominal Output Voltage

Rated AC Grid Frequency
Nominal Output Current

Max. Output Current
Adjustable Power Factor Range
Max. Total Harmonic Distortion

Input-side Disconnection Device
Anti-islanding Protection

AC Overcurrent Protection

DC Reverse-polarity Protection
PV-array String Fault Monitoring
DC Surge Arrester

AC Surge Arrester

DC Insulation Resistance Detection
Residual Current Monitoring Unit

Display
uss
MBUS
RS485

Dimensions (W x H x D)

Weight (with mounting plate)

Operating Temperature Range

Cooling Method

Max. Operating Altitude without Derating
Relative Humidity

DC Connector

AC Connector

Protection Degree

Topology

SUN2000-100KTL-M1
Technical Specifications

Efficiency
98.8% @480 V, 98.6% @380 V / 400 V

98.6% @480 V, 98.4% @380 V /400 V
Input
1,100 V
26 A
40 A
200 V
200 V ~ 1,000 V
720 V @480 Vac, 600 V @400 Vac, 570 V @380 Vac
20
10
Output
100,000 W
110,000 VA
110,000 W
480 V/ 400 V/ 380 V, 3W+(N)+PE
50 Hz / 60 Hz
120.3 A @480 V, 1444 A @400 V, 152.0 A @380 V
133.7 A @480 V, 160.4 A @400 V, 168.8 A @380 V
08LG..08LD
<3%
Protection
Yes
Yes
Yes
Yes
Yes
Type Il
Type Il
Yes
Yes
Communication
LED Indicators, WLAN + APP
Yes
Yes (isolation transformer required)
Yes
General
1,035 x 700 x 365 mm (40.7 x 27.6 x 14.4 inch)
90 kg (1984 Ib.)
-25°C ~ 60°C (-13°F ~ 140°F)
Smart Air Cooling
4,000 m (13,123 ft.)
0 ~ 100%
Staubli MC4
Waterproof Connector + OT/DT Terminal
P66
Transformerless

Standard Compliance (more available upon request)

Certificates

EN 62109-1/-2, IEC 62109-1/-2, EN 50530, IEC 62116, IEC 61727, IEC 60068, IEC 61683

SOLAR HUAWEI.COM

§Ui1 34 Joyatumizves Suesimes Huawel fu SUN2000-100KTL-M1
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TN 26 TIINTTUAANTIEAZBEATUAIAINY UALIUAIAUTUIIUINIDINELTE 7Y

FIVSULLINITANGT UENAAS IWAINEIIUUAID TN ULUNAIAT 2InViAT 1

Price Schdule 100 kWp
gauil 318017 dwau | wihe | 1RtiEue UL
ltem Description Qty Unit |Proposed in Price Remark
1 |Solar Rooftop 100 kWp system 1 set 3,600,000.00
A|Equiptment
PV Module Mono arystalline (Longi Solar Model LR5-72HPH-545M) 200 modules Warranty 25 years 200 modules 2,000,000.00
Inverter Huawei Inverter 100kWp ( SUN2000-100KTL-M1 ) Waranty 15 Years 1 Set 250,000.00
Rapid Shutdown standard MEA 1f Lot
Mounting aluminum anodization 100% 1l Lot
Momitoring System 1 Set
DCP & ACP 1 Set
1,000,000.00 f——]
DC / AC Cable 1| Lot
Cable and Wiring ( AC & DC Cable ) 1 Lot
Grounding System 1l Lot
Monitoring Solfware and Equipment ( TV Monitoring ) 1 Set
8|Others Equipment
Inverter Support 1f Set
Life Line NA[  Set
Walkway & Walkway Tempolary 1| Lot
280,000.00
Water System 1f Lot
Stair NA[ Lot
Saaffold 1| Lot
C|Censtruction & Installation
Additional Cable, Conduit, 1 Lot 50,000.00
D|Testing and Commissiening 1l Lot
E|Mobilization & Overhaed Profit & Safety Cost 1|  Job
F|Accessories 1 Lot 20,000.00
G|System Design and Drawing specification and MEA approved 1l Job
H|Installation and Transportation Cost il Job
I |33 s visdans
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Price Schdule 75 kWp
dawuil 30013 $wau | wiw | samriaue AUTYLHG
[tem Description Qty Unit [Proposed in Price Remark
1 |Solar Rooftop 100 kWp system 1] set 2,900,000.00
A|Equiptment
PV Module More crystalline (Longi Solar Model LR5-T2HPH-545M) 200 medules Warranty 25 years 200| modules 1,500,000.00
Inverter Huawei Inverter 100kWp ( SUN2000-100KTL-ML ) Waranty 15 Years 1| Set 250,000.00
Rapid Shutdown standard MEA 1| Lot
Mounting aluminum anodization 100% 1| Lot
Momitoring System 1| Set
DCP & ACP 1| Set
800,000.00
DC/ AC Cable 1| Lot
Cable and Wiring ( AC & DC Cable ) 1| Lot
Grounding System 1| Lot
Monitoring Solfware and Equipment ( TV Monitoring ) 1| Set
B|Others Equipment
Inverter Support 1| Set
Life Line NA[ - Set
Walkway & Walkway Tempolary 1| Lot
280,000.00
Vater System 1 Lot
Stair N/Al - Lot
Saffold 1| Lot
C|Construction & Installation '
Additional Cable, Conduit, : 1| Lot 50,000.00
D|Testing and Commissioning 1| Lot
E[Mobilization & QOverhaed Profit & Safety Cost 1| Job
F|Accessories 1| Lot 20,000.00
G|System Design and Drawine specification and MEA approved 1| Job
H|Installation and Transportation Cost 1| Job
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Price Schdule 50 KWp
ddit 519N dwau | wmirg | stiliaue nwmg
Item Description Qty Unit  [Proposed in Price Remark
1 |Solar Rooftop 100 kWp system 1 set 2,100,000.00
A[Equiptment
PV Module Mono crystalline (Longi Solar Model LR5-72HPH-545M) 200 modules Warranty 25 years 200| modules 1,000,000.00
Inverter Huawei Inverter 100kWp ( SUN2000-100KTL-M1 ) Waranty 15 Years 1 Set 250,000.00
Rapid Shutdown standard MEA 1| Lot
Mounting aluminum anodization 100% 1 Lot
Mornitoring System 1 Set
DCP & ACP 1 Set
500,000.00
DC/AC Cable 1l Lot
Cable and Wiring ( AC &DC Cable ) [ Lot
Grounding System 1] Lot
Monitoring Solfware and Equipment ( TV Monitoring ) 1 Set
B[Others Equipment
Inverter Support 1 Set
Life Line N/A| - Set
Walkway & Walkway Tempolary 1 Lot
280,000.00
Water System 1] Lot
Stair NA| Lot
Scaffold 1 Lot
C|Construction & Installation
Additional Cable, Conduit, 1l Lot 50,000.00
D[Testing and Commissioning 1] Lot
E|Mobilization & Overhaed Profit & Safety Cost 1| Job
F|Accessories 1] Lot 20,000.00
G|System Design and Drawing specification and MEA approved 1| Job
H|Installation and Transportation Cost 1| Job
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- Sulswiumsinsaiaszuy 2 9 wiannsseusvuy 2 et (29) y
P Tismlusniiads
msuinsvasindeAsy 2 ¥ L
- Wuruing
- &M fsune 550 v i kWp o 2 A3y (muluianenmifennng oL
MeIMSIuUsE iy




Yo-ana
U ey U 1A
gn1une

AN1ANE

UsedInnL e

Prapon Techapichetwong

28 February 1983

Nakhonpranom

Piyamaharachalai school

Khon Kaen University

61/684 Suwinthawong rd. Lampakche Nong Chok Bangkok
10530

88



	ความคุ้มค่าทางการเงินของระบบไฟฟ้าพลังงานแสงอาทิตย์สำหรับโรงงานผลิตปั๊มน้ำอุตสาหกรรม : กรณีศึกษา
	Recommended Citation

	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	สารบัญตาราง
	สารบัญภาพ
	บทที่ 1
	บทนำ
	1.1  ความเป็นมาและความสำคัญของปัญหา
	1.2  วัตถุประสงค์ในการวิจัย
	1.3 ขอบเขตของการวิจัย
	1.4 วิธีการดำเนินการวิจัย
	1.5 ประโยชน์ที่คาดว่าจะได้รับ

	บทที่ 2
	ทฤษฎีและงานวิจัยที่เกี่ยวข้อง
	2.1 แนวโน้มการการใช้แผงผลิตไฟฟ้าพลังงานแสงอาทิตย์
	2.2 แผงผลิตไฟฟ้าด้วยพลังงานแสงอาทิตย์
	2.3 ปัจจัยที่ส่งผลต่อการผลิตไฟฟ้าด้วยแสงอาทิตย์ [24]
	2.4 ปัญหาและอุปสรรค์ของงานวิจัยที่เกี่ยวข้อง และแนวทางแก้ไข
	2.5 โปรแกรม PVSyst
	2.6 ข้อกำหนดความปลอดภัยการติดตั้ง การใช้งานและการตอบโต้เหตุฉุกเฉินกรณีเหตุเพลิงไหม้ แผงผลิตไฟฟ้าด้วยพลังงานแสงอาทิตย์
	2.7 วิเคราะห์ทางการเงินและผลตอบแทนของโครงการ
	2.8 ต้นทุนเฉลี่ยของเงินทุนแบบถ่วงน้ำหนัก
	2.9 แบบจำลองกระแสเงินสดคิดลด
	2.10 ต้นทุนต่อหน่วยไฟฟ้าตลอดอายุโครงการ
	2.11 ประเภทการคิดค่าไฟฟ้าจากการไฟฟ้านครหลวง
	2.12 การวิเคราะห์ความอ่อนไหวของโครงการ

	บทที่ 3
	วิธีดำเนินการวิจัย
	3.1.  สมมุติฐานการวิจัย
	3.2.  การเก็บรวบรวมข้อมูลการวิจัย
	3.3.  ขั้นตอนการดำเนินการวิจัย
	3.4. สังเคราะห์ข้อมูลในทุกฉากทัศน์
	3.5. การวิเคราะห์ข้อมูลเปรียบเทียบในทุกฉากทัศน์

	บทที่ 4
	ผลการวิจัย
	4.1. ผลค่าพลังงานไฟฟ้าคาดการณ์โดยใช้โปรแกรม PVSyst เปรียบเทียบกับการใช้ไฟฟ้าจริง
	4.2. ผลการประเมินความคุ้มค่าทางเศรษฐศาสตร์ โดยใช้แบบจำลองกระแสเงินสดคิดลด
	4.3. ผลการประเมินความอ่อนไหวทางเศรษฐศาสตร์
	4.4. ผลการประเมินการเปรียบเทียบต้นทุนเฉลี่ยต่อหน่วยไฟฟ้าตลอดอายุโครงการ

	บทที่ 5
	สรุปผลการวิจัยและข้อเสนอแนะ
	5.1. สรุปผลการวิจัย
	5.2. ข้อเสนอแนะ

	บรรณานุกรม
	ภาคผนวก
	แผงผลิตไฟฟ้าด้วยพลังงานแสงอาทิตย์ที่ใช้ในการวิจัย
	อินเวอร์เตอร์ที่ใช้ในระบบผลิตไฟฟ้าด้วยพลังงานแสดงอาทิตย์

	ประวัติผู้เขียน

