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Abstract

Feasibility study of Photovoltaic Grid Connected System: A case study in Mueang Tak
District Tak project aimed to study the potential of solar energy in Mueang Tak
District Tak. In addition, it studied the social, economic and environmental impact
analysis from using Solar Power Plants IMW. From the study and data from several
sources, it was found that the average intensity of solar radiation throughout the year
in Mueang Tak District Tak is 17.15 MJ/m’-day and the daily average insolation for
the Earth is approximately 4.80 kWh/m’-day. Expected to be another suitable alternative
energy source for future use. In terms of environmental impact analysis, it was found
that Solar power plant has no impact on air quality. As for noise, traffic, rubbish and dust,
they have a little in the short-term construction only. Social evaluation results found
that the people in the area have not been concerned about building solar power plant
in the ground one at a time, but agree to have this type of alternative energy.

Economic analysis showed that solar power plant 1 MW in Mueang Tak District
can be divided in six group areas. The first sites will be located at Nong Bua Tai
Sub-district, Pong Daeng Sub-district, Wang Prachop Sub-district and Taluk Klang
Thung Sub-district where the discount rate throughout the utilization life is at 5%.
In addition, net present value (NPV) should be set for 12,296,073 Baht, while pay-back
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period must be within 9.26 years, and internal rate of return is 7.55%. The second sites
will be located at Nong Bua Nuea Sub-district, Mai Ngam sub-district and Wang Hin
Sub-district where there the discount rate throughout the utilization life is at 5%.
In addition, net present value (NPV) should be set for 11,975,048 Baht, while pay-back
period must be within 9.32 years, and internal rate of return is 7.48%. The third sites
will be located at Pa Mamuang Sub-district, Mae Tho Sub-district and Nam Ruem
Sub-district where the discount rate throughout the utilization life is at 5%. In addition,
net present value (NPV) should be set for 11,654,022 Baht, while pay-back period
must be within 9.38 years, and internal rate of return is 7.40%. The forth sites will be
located at Nong Luang Sub-district and Chiang Ngoen Sub-district where the discount
rate throughout the utilization life is at 5%. In addition, net present value (NPV) should
be set for 739,225 Baht, while pay-back period must be within 11.86 years, and internal
rate of return is 5.14%. The five site is located at Hua Diat Sub-district where there
the discount rate throughout the utilization life is at 5%. In addition, net present
value (NPV) should be set for 1,828,958 Baht, while pay-back period must be within
12.56 years, and internal rate of return is 4.67%. The fifth site is located at Rahaeng
Sub-district where the discount rate throughout the utilization life is at 5%. In addition,
net present value (NPV) should be set for 6,965,331 Baht, while pay-back period must

be within 14.12 years, and internal rate of return is 3.80%.
Keywords: Photovoltaic; Solar Radiation
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1. madAneimudsAuLaznansznUAefvuIAReN (Environmental and Social

Analysis) [2]
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2. MAIATAMULATHEAENS (Economic Analysis) [3]
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1) MmaAseviyamidagiugns (Net Present Value: NPV) yaa1iaguiugnsoes
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NPV = P, +(OM ) (USPWF) — S(SPPWF) 1)
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Tned
uspwr LA+ = y [USPWF= Uniform-series present
[{(1+1)"] worth factor]

SPPWF — / N [SPPWF= Single payment present
(1+1) worth factor]

P, = Lﬁuaﬂnuﬂaaizuuﬁmm (L)

OM = maAninuuaigesns et (vmnel)

S = YAAYINYDITIVY (V)

i = Snnnonidesiail

n = wmsldou @)

2) szuznMAUYY (Simple Payback Period, SPP) fp s:ammﬁwamauLmuqvﬁazau
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Spp — First Cost )
Cost Saving

3) 5mmamammumsﬁuvgu (Internal Rate of Return, IRR) 9n3IWanauLny
TumsAununiednidiuan fe snsnendedudiviiliyaaiiudeaiugnslunsamu
(Net Present Value, NPV) whiuguéniaiinlnagud F5isunsainsiziteyalignaesnniu
Bmamdnnmananauunulumsaenudumsmlauliisaosinaeagn (Trial and Error)

PV = B, -C, 3)
o (L+r)"
Tned
PV = yamilagiuzesduammunonun (u1n)
r = dnsHaneuunulumIRInu
N = 2gmsldoupessuunaunuugseting (i)
Bt = as:udluansugnsuaazlanalAsons (L)

Ct = nszudnuanowAazloedlasons (Ln)
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3. MIUsHfUNANTNUNIMURILIATEN

HAdeldAnmnansnuiidonaredowindenuuiuifazinisinnszuuwdnlni
FuaduaeIfing olMinmIIATIAINANITNURILIATENMULULINISMIUTTUNAA TN
T?ilﬂLL’J ﬂﬁ’ﬂmﬁﬂﬂﬁu (Initial Environmental Examination, IEE)

namsUssiupmnisndeN wazmamsainansznulassmside vszneudis

3.1 AumweImA lURINANIZNUNMIAIUANAINSINA

32 msdamsve: luszesneaiueissziveznnAyiaamaeionnnsiesiie
iwwezyadesinanmsifiniinlsiriuresaununess  ualssouszuundnlnihie
wisouusse g lifnans:numomnuezyadeslunszuIumInan  Wosanlasemaideillilald
uwummastumsniiundosilnih wiedimsdenrelnenssivs:uusmhezesmslnihdiuging

33  vinensau  Tasemsddeiifeiimenaiuuazanin  definavinlilasoss
sammememweasAuRuuanly ussfamssmoimaesesiniuld Jolnarernumnzay
Tumslituilumsnzign widlesnnlassmsidefiaadenlifiufisni o wIefiuid
Tsnansalislomimemanensndeiamsma 9 18 Asiudolinelidanansnudeninensiu
uwazvdsmanos o aSezAeliAnmaRsuaslasessunoAuntans  wazoenaeiy
fuinsim s liAsy

34  szuides  Tasomsiliddanansznumoiudedlunszuiumsnannszualng
wiaaAnFBsfInnmMsnuranAIasdnmanlutiszedusutes oty uasindudy
A30A  wAuRfmsnzauiulasemsiduazegmalnannunsoguny Jofeliilidonansznu
VIDRINANITNUNDENIN

35  dimmmsenes lusezieasivensaziinsenasiduds esndimssuds
Tangunsaldmsumsneasouaza1aiinsiigavesauy wieiilemaingUAamaladie wAnguaIn
TassmsneaaasaUszmanaziinnuazanaslumsifumonniy  Wesaniinsusulge
aunuazdsunivimiuauy  JodudunansmmumuuinifindusesiassmsrensauANaug
Tuguou

3.6 Auazeas MAduwmzdnmzasmstessolassmamnuy Tneazinlugi
gasmsUsuiufiuazmasudogunsal dnnsiuiilassmasgvislnaguruioinnansznusm

4. M3UsTAUNRINMIAMULATHIMEAT

maUszdunanauununsacnuzasmInanlimmessouran i igadusseing
2un 1 wnnzind wuidenraiis:uudmhesesmslnihdiugiing Tnedsadiunmelfdeuls
uazauNAgIuAaAelUl

41 dnmmonibedudgnmnelnadud (Minimum Loan Rate: MLR) Awiun
6.75% ol

42 wasowlwihiiszuuwdnlwihdsaduaeriindouin 1 wanzina wanld
1,277.425 MWh/year (819809 1nASNNAILING I UNALTLUAZDUSIBNGI0U N5NTIONRIIN)

43 ArdnIMIanaspedlssindmnesunsigaiuaseinglas 0.5%

44 ARDATIMIAUTTVLURZONTIMITONNFI (O&M) Taz 1% Bo9iuasuszuy

45  @1gpeslasons 25 1
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46  yamenzesszuudlonunegmslinuudniu 10% vesiusmmuisui
47 dnrsudelWitluguiuy FT (Feed-in Tariff) Wiy 5.66 um/kWh asanete
TAsems 25 U @eemAldlud 2558 dmsulasens VSPP ngunassiusssndim) (81989910
f1NRU TSR LN UNA IS NIZNTIINAIIIU)
TIMBBszUURAAlNYMegasLssendLagUnsal)sznousIn
imzasszuukanliihmsgaduseinduudendainsundmieaasn sl
azUszneUMENIMUHITRANEIITNG 1A uATaoulannsualiih  Timzesmslriuazaynsal
Uszneusan  atludiuzesnuiesiiolaseadouazUsulseiug  uazsimiauluwsiius
donmsmnounsesszuunanliihdagadusseniindouwin 1 wanzing  ogludae
52,400,000 -61,400,000 U netiasefiiumulInanuesszuuAe SIMRRY JousnsTIERzBn
Fops107 4

=

MWN 4 5IA1PB95 UUNAR T AManasuudIoinguuRNuN A 1Y 9.da9mn 2.0

o 31 (VM)
esEoen i 1 o 2 ol 3 ol 4 ol 5 Fum 6
LHOLRALETRAE* 25,000,000 25,000,000 25,000,000 25,000,000 25,000,000 25,000,000
nsounUanszualnii 5,000,000 5,000,000 5,000,000 5,000,000 5,000,000 5,000,000
a1l ndeudaounzauUnsmyNau ¢ 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000 1,200,000
TAsoRT 9500 ULNILTRRLRID ARG 12,000,000 12,000,000 12,000,000 12,000,000 12,000,000 12,000,000
Fimna (1515) 600,000 750,000 900,000 6,000,000 7,200,000 9,600,000
21MIAIANT 800,000 800,000 800,000 800,000 800,000 800,000
oles USuun ouszuu* 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000 6,000,000
mMusslumsAnAsTzUL* 1,800,000 1,800,000 1,800,000 1,800,000 1,800,000 1,800,000
FINBUAIYUNINNA 52,400,000 52,550,000 52,700,000 57,800,000 59,000,000 61,400,000

* P TalduIuWIN paawuUfea s lselnThradusdieindgpma 1 wanina tneuSuimlnelgasiawes $1An

= P37: FITAUSITABNUNMA [7]

MIWN 5 WANIIILAIITRIZUUNI T UAREABIgN3ldouzealsslnWigadusieindauin
1 wnnzing NORIARAA 6.75%

P Net Present Value: Payback Period Internal Rate of
NUNFANE
NPV (Baht) (Year) Return: IRR
i 1 21,665,141 8.23 10.93%
i 2 21,502,962 8.25 10.89%
i 3 21,340,783 8.28 10.85%
i 4 15,826,697 9.13 9.55%
i 5 14,529,265 9.33 9.28%
i 6 11,934,401 9.73 8.75%
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ST}
waiud 1 Yszneudie aauesiald allouns A d0Us:au wa: n.aannalo
walui 2 Uszneume anueetamile aliny ua: nTsiu
walui 3 Uszaeume athustie ausiiie we: ninsu
waluii 4 Us:neumie anuemad ua: Adoody
wauR 5 Uszneudie nRen
walui 6 Uszneusie m.ssune

1MM7 5 dofinsanszezamAuny (Payback Period) dufininiuudsfidy
fusvenmehaulafemsamu Fsnmsnnzimun ssznmAuuesiigaios 823 T dmsu
AL 1 madsnmiaudeusien amnalaanimeda bigmnlumsfumousznamsimm
vilwlirenadqannin uazieniuil 6 9lfszazmAununniigaedn 9.73 ¥ sy
mAsEgie ualndRIeEANNRAININNTIEA daueniud 2 B waiui 5 sansaAunuld
melu 8.25 1828 119.13 T uaz 9.33 T musdu donniaiudifiszeznafunuey

dwiuyacmiestugns (NPV)  wudmnwaiuifisananigud  udaoimsamu
TulassmsfirnuAuadomanomu Tasaiiui 1 59 6 dyamibagiugnsundu 21,665,141 11
21,502,962 10 21,340,783 1 15,826,697 11 14,529,265 U ua: 11,934,401 U muany

iefimsandnnuaneuunumely (IRR) foasAnan 6.75% zadlassmanud waind 1
SnTmWaRBULIUMSAIUSaEa: 10.93 AUl 2 fenTwaneuunuMIRIuiesa: 10.89
A 3 fgnsHanouunuMIRouSoua: 10.85 Al 4 JensnanauwumMIamuSoaa:
9.55 wAflufl 5 fddnTIWAnoULIUMIRINUSoER: 9.28 uaiBATUl 6 TBRTINARBLLNY
msaouiesa: 875 andayafsnIuaAdAILINALANITTSAT WD UUIUMIRINLANAAT
dnnnenidebuiniesnnananimmualizesa: 6.75 Aniunnioaiuiiveslasomaiinnuhuem
RomIaunu uazdloSeuiisusnananauwnuNIRINUBINNLEAT UA AU NBAR LR 1
TinanauunuAaTniign

unasl

mafnmanuiululilumslisuunaaliihmeogesuaseindomnn 1 wanzinanuuuidoune
fusheds donseumAauimudinN FowIAReN uazANNANUMATEIManslusIeLiasm N
Fowinmn ssnsaaguldaod
Anamnwasuussoingluniuiifam o.ilosmn 9.mn
AaanTasdeindnnnnsnuuSnaARuisnadisimnAnaAN AR
WAy 17.15 MJ/m>day ua:fSeferiindndefinnnsznuluniazivazessuneiioonn
agflutig 4.60 - 4.90 kWh/day defiehiimgouazlndifssiumiaissosmanuiduuaseiing
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TudsznalnouaziuuFmaiiisoedmsulindsnuusserfindluszuundnndooulnii
dlenSeuifisumssiudsoifindooouiaziuanud  muatssauimduaeindniegeiian
WA 4.89 kWh/day shusuausiviedm3fusserfindindnmaigamiiu 4.63 kWh/day
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