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ABSTRACT

This research aimed to study the appropriateness of the electricity generation from renewable
energy model in Mae Moh district, Lampang province according to the 3Ps principles of sustainable
development: the equilibrium basis (Profit—-People-Planet). The data collecting was made by giving
questionnaires to 585-sampling group. The results revealed that the renewable energy electricity generation
provides employment among residents in the area at the highest level, the next was the renewable energy
electricity generation can be the community's learning center at the high level, and the last was the renewable
electricity generation is a clean energy with no pollution produced, respectively. Focusing on the solar energy
potential, the study showed that Ban Jam Pui space area was more than 420,000 m2. In the electricity
generation simulation by using PVsys 7.1 with the highest electricity power of 520 kW, (Normal STC), the result
revedled that it needed 1600 panels of PV module (JKM 325PP-72 Plus in size 325 kW, and 14 units of
inverter Solar Edge in size 33.3 kWac in the electricity generation area of 3,105 m? to produce totally 520
kW,. This generating process would replace the fossil fuel electricity generation for 815.5 MWh/year or
19,202.8 MWh which was be able to decrease greenhouse gas emissions rate of 488.0 tCO,-eg/year through
the 25-year project (the electricity emission factor was 0.5986 kgCO2-eq/kWh). Moreover, the biomass
energy potential study revealed that the highest biomass energy generation source used was corn with
20.76616 GWh or 68.69% and the next source was rice with 6.14074 or 20.31%. In the total potential
inspection result on biomass energy electricity generation, it would produce 30.23374 GWh, the electricity
generator needed to work 24 hours/day, 330 days/year at the electricity generator potential of 20% which

need the generator size of 3.44 MW.
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Digital & loT Technologies Applied in the BCG Value Chain & SDG

Bioeconomy Value Chain

Raw Material Harvest & Logistic Processing Product Logistic Products & Services
« urban precision * robot + automation + fransportation + data based services
agriculture + harvest info + side streams + warehouse + CAM
«GIS + logistic + process data « sales data + add value from data
+ forest management |

— Bt £
' OT Gathering Data & Control Devices (B.IG Storage and Analysis of Data k Data Based Learning by Machine
= DATA s

Innovation

Smart Health, Q" 7 Smart Safety 2

= Ageing g o2 3 & Security :

SmlﬂEMn .)3 Smart Mobility g
Sustainable Resilient Cities

- Living Labs — Public, Private Partnership — New Business Model -
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fn1: NITNTWNIFTRANFANEI LIRS FTBURUTANTIH (2562)
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st s RRrssmAne sneusinny Smdngatns unnsdiuntsided
wisnzanaa (Uluauae
2.3 NAN1339Y

INNIANEIUNLIILTINY gk @ﬂ@ﬁﬁfﬂﬁj WA @T"ZWI’NH’I‘?LﬂH ATUBNDUNBUN LN

H v v
v AaA

FIMTARNU9 WURERANTT Fneninnidanas Usenaumageie 219lne aag
dends sznay dle uay AW TnsuisreyanisineAinsnzn dana (Uil
Fnunmndsiuredagisnisineasnaslasunaudian: Smdn
AU @fmﬂ”mj@mﬁmw:ﬂgﬂﬁwwmﬁLﬂwmu@imﬁﬁm“ﬁuﬂ"qmﬂLuiLm: FINTARTLIN
YN T R A TN AR AR A LN A ABIN IR A BB H AN ANRRT TR 24
U%mmﬂ’mﬁ@%qmmw}@mﬁmLL@:rfifmmgﬂuLﬁﬂuLﬁqﬁuﬁuﬁﬂﬁuﬁumw«ﬂy@zﬂmmﬂw
WAHUINANUNAUNUUAZEYSNENAIINU (W) (NTHRRLINANUNAUNILATEYENY
WA, 2562) Aauanstimng1s 7 avintnlssfiuana s lnenndanas sandein

a i g’ = Y o
fJLﬂiq:ﬁ‘ifi"ﬂuq@T‘j\‘]\‘i’]u\twwqﬁ”JNfJ@\fﬂ ANF1TIN 8

' [ ¥
A998 ANTINULAMIAANIRNISAATINIG UAZATAIHSDHADITINIR

¥

NRNAR ANAIHSDY FASININ
=] ="
Nf . F9NR
(Alansu/ls) (MJ/kg) RaNR

211 599 LAY 13.52 0.21
Wwﬂvm 12.33 0.49
2199 866 A 9.83 0.24
Fyaalne 9.62 0.82
a9t 7,366 gpauasTuany 15.48 0.17
TR 3,800 e 15.59 0.09

9197 5.49 0.20
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WANAG ANAANSEM (MJkg) BR8N D)
Wt @lansu/ls) ERIED HIR
NN L AIHEHS 18.98 0.43 s/l
Anle WA ean e 17.35 0.31 diils
AA \ERANA 17.35 0.41 ¢ivy/ls
599 12,631 y 135.54
v
#1519 9 N@ﬂ’]iﬂ"l%’?ﬁuﬁﬂi’:lﬂ’]WW@\?\?"I‘MLFTH’JNQVI’]\‘lﬂqiLﬂEGI‘&LW%@?’D'
- LAEIRAN a0 3 W a v
- AUA NRISTHAINIR WiguwnWng  auialssinng
*>RA . N5LAYANS
PAINIR (MJ) (GWh) (MW)
(kg)
{IIW’ZI LNAaL 2,612,532 35,321,432.6 1.96230 0.224006849
‘1/\1'1\1?],’1'3 6,099,909 75,211,878 417844 0.476990868
g1lwe @eu 8,754,220.8  86,053,990.5 478078 0.543468037
%\‘i%’?’ﬂW@ 29,910,254.4 287,736,647 15.98538 1.824815068
Y HDALAY
ke v 2,415,532.38 37,392,441.2 2.07736 0.237141553
Tuans)
Audn L 0.002299087
J NIHU 23,256 362,561.04 0.02014
M
v 0.140260274
LN 4,028,456 22.116,223.4 1.22868
. Lt 6.05023F -
HIHNW . 216.72 9,565.92 0.00053
HIHTY
. s 3.42466
anly  wefednly 25,209.55 450.43 0.00003
. o 1.14155
AU LAHNNNKS 42.64 1,804.4 0.00010
99N 53,869,629 544,206,994.49 30.23374 3.45

9INPaYAHAI919 9 WeHNEINLNUg R AN AR nrenn

' a ° ! o o o o o Y !
FINIRYD LLmﬂzﬁuﬂfuﬂqLﬂ@LLN LN 99UIARTU1Y @ﬁLLﬂ@QT‘HﬂqW 40 f‘Vgﬁqu‘WL‘ﬂuqq%q

NoRUBINTRY

a

XL m'ﬁNﬁ@fWﬁﬂT@Tuﬁﬂﬁqmﬁﬂ“ﬂy’]qum AmLtiu 20.76616 GWh %3a
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68.69% 309IHIAB 119 AR 6.14074 Wae 20.31% snUszifiudnaninlagsanues
WA NN TINRR [RannEannaasfieumiing 30.23374 GWh eswnvinnnsUasdiv
fnanneesdanas lnertmundenly fe TaelwnnAuedes 24 ou./5u 330 S/d
fiszangnnlaelnng 20% azmoeiilssiinnemwnn 3.44 MW

Fadrunasulniiaindauia (GWh)

uzaiag, 000053 a1le, 0.00003
am 0.00010

dudUsnas, 124882

80w, 2.07736 /‘

[ ¥ [ [
NN 26 bS] mmuwmmu?ﬂﬂwwn%mawm me’a'ﬁﬂ?um LAIBLHNLNTS

3. NANNTIATILAANIANIBINFSIULAIBNTIRE
TaseniafnEndnanInnsnan N nnassumauns nsdifnuafud
Snaurnng Smingng %@LW;N@?umﬂﬁﬂﬂﬁuﬁwgﬁmfﬁmﬂ FALALAAS B1L0D
uHinnz Fandndntag dasennidudunumyundivasinaassinausang iugmed
agUansas AwinlmAnanaguasass nviadadumyumgammaciiias OTOP uis
A8 deduReiednaniing NN sl gideaslminszuundntnriann
WAN LA TIRE Lﬂyﬁm{fcmsfuﬂﬁLLﬂ’TﬂﬂiymTﬁﬁ’umﬂmLMqu
5.1 ApyaRugIHEINauNIE Smdndng
Jﬂuﬁﬁﬁﬂ FAALHAY FUnBuHNE ST AR Lﬁum;l:ijmmqmﬁ

2NANARY HU9v21NT 91191 771 AN F91IUATIEUTINA 230 ATIEDU ANEMUY
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gRUszmArnsinuaunn fdnuniuiisuaduguilnefigansensey fuaifid
FulwindanmauingnauAuegauuazaneiuuasnAn i e Tnedfidouay
AnEoienyLn FagUf 27 aannnaRnengayauAuinugae fnnsfadmseulag
T 500 kVA uasiiugamiiiegianeans fainlmAnaneguennss daiumind

ﬂﬂ‘jﬂ‘j’]x‘i‘j::‘i_l‘i_lWﬁﬂfﬂW’]Wﬁx‘NﬂHLLN\‘lﬂﬂﬁmﬂﬁﬁzﬂﬁNﬁ‘jﬂLLﬂﬂin’lﬁufﬂ

-l o o
WHUN ATUARLIUAY

Map of Bandong Sub-district

v

B.UIUN

[
4

-1 L v d
NN 27 LLNWVIG‘NLL@%@ﬂEmZ‘I’IEU’I‘HQ”IQH

o o A ¢ A v L4 4
nmMsRnEAnEn A sefinaaapaed Tnetrmanmauag Psyst
7.1 9BINYUINTIYY FIUALIUAY SUABUNINTE TINTARIUN WUNHFNEATNABUY9EN

LWN’]SNN??’]M%/UNﬁﬁ]ﬂ‘jzLLNTWWqG]QﬂWﬁ\‘i\‘i’]‘HLL’N\T@’]ﬁWﬁ AIMT9N 10
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g v ¥ '
#1919 10 LLﬂﬂ\‘iﬂﬂElﬂ'lWW@\N"MLLﬂ\‘lﬂ'TﬁG‘IEI“lIﬂ\‘I‘LI’T‘H@’Tqf:l SITUAUTIUANY BIABDUHNINTS

FINIARTLN
- Ambient Temperature Global horizontal irradiation
ToiaY]
(°C) (KWh/m?)

NNFIAN 21.0 140.0
NS 23.7 136.1
A 26.7 165.3
NN 28.8 167.5
WEEAAN 27.6 177.0
qHgunau 27.2 162.9
AEEARIGEY 27.3 172.3
ANGHIGEY 27.0 134.0
RN 26.1 140.3
ARIAN 25.8 152.0
WO PANTHY 22.7 136.9
TUINAN 21.0 146.9
saiadl 25.4 1,831.3

¥ 4 2 a Adl Aﬂy a Aﬂy
9NENTN 10 LA nfina 15 R sanenaefineiiannssnutRa lanuie 1
(Global horizontal irradiation) 289UNHILe FILALIUAY BUNBUNINIE T9UTARTUNH
ArEegA DReuNgEAIAN WU 177.0 kWh/m? uazfiansigaluifendmnas maiu

134.0 kWh/m? uasfiansaumatmndu 1,831.3 kWh/m?
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ATAITHLTNLRIDYIAE (KW/m?2)

" Global horizontal irradiation (kWh/m2)

180

HATIAN nwauﬁ AN WEIEE  WH AN AWIEN  NINGIAN AN AuEIEY ARIAH wqmmﬂu £UAN

,_.
=
S

s
)
=1

=]
=4

o
S

=
=1

.
=1

r
(=1

[l Global herizental irradiation (kWh/m2)
Wwaw
[ [ a g ¥ [3
AN 28 N9 N LLiWN("'Tﬂi’-.lﬂ”l‘W‘W@\‘I\‘I”INLL@\?@”IVIQHU’IHQ”I‘L!%I

v

ATUALIRAY BADLNINTE FINIARTUNS

annaAnEINuTiansatsesmEn)e wuanfRuiininnan 0.42 km? wia
420,000 m? LAZAINNNTINRBINTINARA N TBNA LIS PVsyst 7.1 ﬁqﬁqTWﬁﬂqqqm 520
KW, (Normal STC) wua1@asles PV module (JKM 325PP-72 Plus) 2W1A 325 kW, 9715495
1,600 LN LL@&T{{ Inverter SolarEdge 231@ 33.3 kWac 914934 14 ‘ViﬁfJf—_l T’gﬁuﬁfuﬂﬁ
AARITEUUNAR N TN S9TULEIDI AR aMIA 520 kW, TnasunsananU3unamnasenm
Tl viadw 3,105 m?
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W done | pweovdor | e ([
Jesummauasfufsommsasmadesuiu

wusaunl: 3.72| Mavss

o 0.42 | somaitains ~

win i

dy d' ' ! - o o 22 o ' % % o
AN 29 wumwmmﬂmmquﬂ AILUAUIHUAY BIULABUNLNIE I9KRIARTLUS

U AN TRRA T (MWh)

200
177

180 1675 113
160
140
120
100
0
60
40

20

0

unsAN quauE  fwaw WEEN WQEMAN  RQuied nsIAN Aenan o dkened ARAN wQEAnEM  Sume

Bl Global horizontal irradiation (KWh/m2) [l Energy injected into grid (MWh) [l Performance Ratio

=}
52104

¥ ¥ ¥ L4
AN 30 USSR IANTIRA RTINS UURR A TNNINASSTURIB TR 21IR 520 KW,
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v 0 v v 4
A58 11 A5 NRAAIUS NI INNITINR A AN T2 UUNR R INWNINAIS ML EIBTTine

U0 520 kW,

- Global horizontal Energy injected
LADY Performance Ratio
irradiation (kWh/m?) into grid (MWh)
HNTIAH 140.0 73.3 0.827
NS 136.1 65.8 0.816
I 165.3 72.9 0.807
bHENEYN 167.5 69.0 0.801
WEHNIAN 177.0 69.2 0.807
qHgunau 162.9 62.4 0.811
NNHIAN 172.3 66.7 0.810
ANGHIGEY 134.0 54.9 0.819
RN 140.3 60.7 0.815
ARIAN 152.0 70.6 0.813
WO PANTHY 136.9 69.8 0.826
FUINAN 146.9 79.8 0.825
saiadl 1,831.3 815.2 0.815

mﬂﬁymj@mifﬁmmﬁzuusfumﬁw 11 NUINUBHA WA IHN TGS T
(Energy injected into grid) MadfATmAfy 815.2 MAh A ausuaAnaINIsanan
wé’wwuva:I/qTéjqqquﬁu 79.8 MWh LLmLﬁﬂuﬁamﬂmﬁmwé’qmﬁwﬂﬂﬁ&i’qqm
WL 54.9 MAh 1HaRe190nT9aNT5 01422895 UUNER WA (PR) WuanflAniadeiied
Wiy 0.815 Tm?mﬁauummuﬁéﬂqqqmvhﬁ’u 0.827 LL@zLﬁﬂuLWflﬂuﬁéq&%’ﬂqm

Wnfiu 0.801

£4 1
=< A i

NNIGYRENANINLBITTULUNAA NN WA PTUTUHS IR AURID RN N TR
dunniunisgeydeennisgoydeiiessingomgluaa 11.03% waslnisgoyidenny
Tara1m Inverter 1.92% TngUse@nBn1naaeszuUnAn MN 1 aLEID A ULNAIA

(STC) WAL 16.81% F19RDYALFAIAININT 31
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1831 kWh/m? Global horizontal irradiation

+5.1% Global incident in coll. plane
-2.65% 1AM factor on global
-3.00% Soiling loss factor
1817 kWh/m2 * 3105 m2 coll. Effective irradiation on collectors
efficiency at STC = 16.81% PV conversion
948 MWh Array nominal energy (at STC effic.)
-0.53% PV loss due to irradiance level
-11.03% PV loss due to temperature
% -0.87% Optimizer efficiency loss
A +0.75% Module quality loss
IN 0.00% Module array mismatch loss
) -0.79% Ohmic wiring loss
831 MWh Array virtual energy at MPP
Y -1.92% Inverter Loss during operation (efficiency)
N 0.00% Inverter Loss over nominal inv. power
N 0.00% Inverter Loss due to max. input current
N 0.00% Inverter Loss over nominal inv. voltage
N 0.00% Inverter Loss due to power threshold
N 0.00% Inverter Loss due to voltage threshold
815 MWh Available Energy at Inverter Qutput
815 MWh Energy injected into grid

v L4 L4
AN 31 WHRATWANSFYLRENRINZBISsULUN AR NN Iaaussafing

SLULNAR NN EINTing 2R 520 kW, 8IH190NALNUNTTHER
Tnn 9rnnnsTedinmasioadaln 815.2 MWh/A wae 19,202.8 MWh mmmmﬁﬁmami
25 1 (FpsnsiiNnILrITaaLEIETTing 0.5%ant) senaviniasisnannisans
NM%IEaunszannafiy 488.0 tCO,-eq /0 n3aAALTN 11,494.8 tCO,-eq ARDABE
Tm59n15 25 1 (Emission factor ﬂmTWWyﬁLﬁqﬁ’u 0.5986 kgCO,-eqg/kWh)
4. NANTTAATIEAANAINYDINANIRUENDITAY BIAITRINITUAANLAS
BNANTBINNLTY ARV ALNAFILALNINNY SUADUNIHIY S9nTAS11Ng
4.1 2eRaRug LN FdRdg
Audvinnnsfinunfe AUANAIAN18981ANTEITNITHAANLAYANANS
DUNUTTEIATBINALIAFTIALNINE FUnDLsmNy Sandadnin deayluRinasfian
18.2728 °N uaza8Ifqga 99.6508 °F ﬂqquga@qﬂﬁ:ﬁuﬁwwzl,@ 378 m AUANAIATDD
wALAaYEaEEY 20° e nuutazny TasfiRumdsaniisnlunasialnsasionne 704

m? wiepanifiuam Azimuth -50° SALA 541 m? uazam Azimuth ~142° il 163 m?
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4.2 AaAAuNNSAnEN

NN99NABNTTULTYUUNAS NN e A uaIeTine un15AN¥NR 1Y Program
PVsyst 7.1 Fauranauassaasaaunisoiiiagas un1sAu ssnnsieeessTUL
AanALas 198 THN1TBBNULLNISAIANAAITBITLUL LA AN LB N DIN AN LA AT 1
HARNET (A BIN1T AR IHANTIEF DY 51853 YEBI18HI NI LAZETILAALNLATNANS

gyduiietvinnegresiiunissanuunzuy
N1988NLLUTXUUNAA NN RALEIDITiASa19BIRINATTZ 1N AR
POITALIRFIUAUNINIZIRAY 223,028 KWh/AFE% wasiuiinasaninulunisialagos
704 m? TmmquLﬁﬂwmhgmméummﬁmé (PV array) Aanun AR AT 20° AN
ANNAIATLIBIAIAN WATTFNININITIYITNN Azimuth -50° UAY ~142° HANTNAsAN

WAL 541 m? WAy 163 m? ATNATAL

Tilt 20° Azimuth -50°

West East

-

South
Azimuth -142°

West East

So

AN 32 LLZ\T@NS:!NL’EIEN 20° LL@%LLH’Jﬁﬁﬂ’Ii’J”NTNQ@L‘ﬁ'@ﬂuﬂ\‘i@’lﬁﬂﬂ Azimuth

-50° uay -142°

TLUUHAR NN RAuAINing Bannaiussuuaea9Usenauaqg PV aray
LU AINAIITHLEIRTae T uTN N Inverter wlasngzua MasaiiunssuaafuIzuL

ae UNTHUA LALNITIENADAUTZUUSIWNE AN n19RnYIASITAa N lar
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9
o o

N@@qﬂﬂﬁmmﬂﬂ’m?ﬂﬂ‘jwmﬂ\fﬂﬂLLNWN‘i"Iﬂ"Imqﬂﬂ@"IﬂTULNH@?’W"I’T’H@\?U ENARAAITZUL

NNG]TWW"ILsﬁ@’&LLNQ@"IVIGIEIT@EI?J‘ﬂﬂW‘iiML%@NGI@‘?J@%Z‘LI‘LI WEANAININ 33

Pvarray | System User (load)

Inverter j Grid

E Array E outiny. E over
—> —> —
| j— : Op
PV b UAmray N ! Eused | E hack-up
Array \/\ ; ] O N

User

E needed

[ ' v 4 4 ] [
AN 33 g‘uu,uumsn,%aumawaaszuumﬁmeWﬁtsﬁaaummwmﬂLLuuL%@um
AUSTULHIYHI ABINAUIRATURUHLNL
4.3 ﬂﬁiﬁmi’]z%ﬂ'}’m@Nﬂ’]%"lxﬁLﬂi‘]ﬂgﬂ’]ﬂmiLL@Zﬂ’ﬁﬂﬂﬂ"ﬁﬂﬂﬂﬁﬂ’]eﬁﬁﬂu
N9290
munumﬁwr?zmTwwqmwmﬂﬁfm'ﬁmquﬂugﬂLmu AU UNTTNE R
T manuaslsunay (Levelized cost of electricity; LCOE) mmmﬁm@mﬂmfu
Andlefiagannzesduninan WuiianlsluniswSauauwyunisnanMnisznans
walulafinisnanang T NITATUIDIAIANAT 1
Z“: I, + M,
= 1+ r/100
LCOE = 'nl / ) 1)
,Z::‘ 1+ r/100)

e LCOE Am ﬁunuﬂqﬁwﬁmfwﬂq@iwﬁwﬂ%’umé‘ﬁ'ﬂmmm@wﬁmﬁamﬁ (LAWh)
it e L’EumnmzuuNﬁﬂfWﬂqwﬁaqquLLﬂq@ﬂﬁméuwﬁom (L)
Mt Ae antranelunadnfinemuasinqesnen i © )
Bt Ao VS o N Finanla i t (kwhi)

r A8 BRINISAARA (%)
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m‘ﬁmm:ﬁmmﬁymfmrmLﬂwgmm%ﬂmmﬁﬁﬂmﬁfum%ﬁ‘*mamwm
@Tunmmﬁzuu @qulwﬁhﬂﬂ‘gq%’ﬂmizw wasnalssliannnIsrfinlasintg SeRa19e.n
1 aATaq1T1GgMB (Net present volue, NPV) NARBUWUIINANTAY]H (Retum on investment,
ROI) UAZ52ELIIRANYIU (Payback period, PP)
NFALATILANTRANITURBLNITEEHNTZANATHITSINUSHNN5aANT TS
NRIU AN 9NN UL F I FIVBIN AL @T@g@ﬁ‘[ﬂ%q Emnission factor 289 1 KWh
N 0.5986 kgCO,eq
UBHADNI9AANTITIEDUNTZ AN = USHIWAII W NN T WA R To (kWh) x
Emission factor
4.4 NANNRNEIF YNNI ANTIONTIBITZULNAR N s aaLTIanTing
miﬁ'ﬂwmmimuwmﬁzuum’ﬁmfwwyﬁL%ﬂéummﬁmﬁm%y’eﬁl,ﬁ@ﬂsf%"ﬂq
qﬂﬂ‘jtﬁﬁﬁmﬂummﬂfmLﬁuwﬁmmwmﬁmmﬁqqm WUNMTAN IR TN ALRFIUR
LHINNT 290A 704 M BINATORARITARLEIBITANINIR 325 W, &ima Jinkosolar é‘u
JKM 325PP-72 (Plus) ¥HAWLKY Poly-crystalline 41147% 356 LW T?? Inverter 2U1m 27.6
KW 8918 SolarEdge g3 SE27.6K-EU-APAC/AUS §11491 4 4 Gsnganam il
A (STC) 116 kW, S18RLBEALFRAIAIAITIS 12

o/ o/ a s a
NANITANEIANYNTNNAIITHLEN DR LRSHNTNINDINIAUBIVNALIR

I
o

suaurisny Tnely PVsyst 7.1 WUIR AN AN IULEIDTIATAANNTEN LR A LFIBTn e
Audt 1 m? pasaviedl (Globdl incident in collector plane) WAfy 1,859.0 kWh/im? Tna T
Fannguaian RANgegamafiy 177.9 kWhm? angRaninuanasndanndeiad
NI 26.36 °C ANIEIaNAAETITINATL 0.4 m/s uazn19NIvanavasfaiinanle
U5581N#l (Clearness index) fAMaesiatlmafiu 0.532 s1eaziBansanisng 12
mﬂ*‘ﬂjﬂa‘ﬂ@m'ﬁﬁfmmﬁzuu‘fummqﬁ 12 WUBHNNE NN T AR TR
(Energy injected into grid) TadfAmmaiy 152.12 MWh TuReunguatAsaIsITanEn
wﬁqqquTWﬁﬂfﬁqaquvhﬁ’u 14.54 MWh LL@:Lﬁ@uﬁamﬂumﬁmwﬁqqqufwﬂqfﬁﬁqqm
WAL 10.81 MW 18 RA19 0N EIEHTTONLIDITZUUNAR WA (PR) WUANEARA:9TAT)
wafu 0.711 TaeTudennnsnandargegamady 0.722 uazifoumsiaudadign
U 0.697 UBHADIAIMNABINTTIAWAITHINNA (E_User) 18951 AUNAFILALNINTE
Tnenaaadfinnifiy 223.03 Mh %qgqﬂiﬂﬂ%uﬂmwﬁqmufwwyﬂﬁmﬁmﬁmﬂﬁwu

(E_Grid)ﬁé’uﬁwﬁ’u 152.12 MWh Tag S ANS A1 aIUN1THAR INNIAB AN ABINIS (Solar
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fraction) WINfTU 1.466 SRs9LFAUNNTIANLALEWITANINBINATTUUNAR (WNLARAITHN

GI@Qﬂ"I‘iT%‘ﬂ@QLWﬂU’]@Gﬁ’]U@LLN kNS

¥ 4 L4 P8
#1199 12 LL@I@NQmﬂﬂﬂmzﬂﬂdizuuNﬁﬂ?ﬂﬂ’lL‘ﬁﬂ@tlﬂ\‘l’ﬂ"l‘i’lﬁlﬂuuﬂﬂx‘iﬂ’] LVIFIUIRN

ATURBNLNIE BIADBNINIE 3INIARTUNS

Configuration

PV module

Inverter

PV/Inverter model

Unit Nom. Power

Number of PV/Inverter modules
Nominal (STC)

Total module area

Pnom ratio

Jinkosolar
JKM 325PP-72 (Plus)
325 W,
356 units
116 kW,
691 m?

SolarEdge

SE27.6K-EU-APAC/AUS

27.6 kW
4 units

110 kW,

1.05

Solar Edge Power Optimizer

Model

Unit Nom. Power

P730 Worldwide

730 W

Modules 1 String x 2 in series

Array PV array 1 PV array 2
Tilt/Azimuth 20/-50° 20/-142°
Array PV array 1 PV array 2
Nominal (STC) 85.8 kW, 29.9 kW,

Optimizer Array

Number of inverters

6 Strings x 22 In series

3 units

2 Strings x 23 In series

1 unit
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¥ ¥ ' '
M99 13 USHIBINAINUINNTINA A lARAT ANTTAOULANTADUAT ] 2BITTULNAR

¥ - s o
AN NTRAULFIDITARYLRRAIAT

GlobHor Globinc T, PR E_Grid E_User SolFrac
Month

kWh/m?> kWh/m®>  °C rato  MWh  MWh ratio
January 141.5 149.6 22.22 0.722 12.50 12.38 0.990
February 137.6 140.6 25.01 0.714 11.62 13.92 1.198
March 166.5 165.8 28.01 0.706 13.54 21.74 1.605
April 173.3 169.1 29.81 0.697 13.64 24.61 1.804
May 184.7 177.9 28.21 0.706 14.54 24.57 1.690
June 164.7 156.8 27.83 0.708 12.84 23.39 1.822
July 174.77 167.8 27.94 0.710 13.79 22.55 1.635
August 134.8 130.8 27.61 0.714 10.81 20.58 1.904
September 141.4 137.1 26.68 0.716 11.35 19.81 1.745
October 153.2 154.4 26.52 0.711 12.71 15.28 1.202
November 137.7 140.9 23.98 0.718 11.71 14.12 1.206
December 148.9 157.4 22.47 0.719 13.09 10.09 0.770
Year 1,859.0 1,848.2 26.36 0.711 152.12 223.03 1.466

WN2ILIAR @ GlobHor Globinc T, Global horizontal irradiation Global incident in collector

Plane Ambient temperature E_Grid E_User PR Energy injected into grid

Energy demand of user Performance ratio

NNIGYRENANINLBITEUUNAA NN UAPTUTUHS IR AURID RN N TR

° P, ! L4 A L4
"V’WLLuﬂLﬁuﬂ’]‘ngf‘gLﬁﬂ@’mﬂ@]i’]ﬂ’]iLﬁﬂNﬂ@ﬂLLNﬂL"h’@@LL’NG@'WWI?—_I 12.50% (Freeian 25 ﬂ)

Mgy deHesengomgiioaa 11.00% uaziin1sgaydesnslsam nverter 3.5% lag

v L2 Ls o ! o
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1859 kWh/m?

Global horizontal irradiation
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-0.58% Global incident in coll. plane
-2.85% IAM factor on global
-3.00% Soiling loss factor
1742 kWh/m? * 691 m2 coll. Effective irradiation on collectors
efficiency at STC = 16.81% PV conversion
202.2 MWh Array nominal energy (at STC effic.)
-12.50% Module Degradation Loss ( for year #25)
-0.58% PV loss due to irradiance level
-11.00% PV loss due to temperature
N -0.90% Optimizer efficiency loss
A +0.75% Module quality loss
N -0.01% Module array mismatch loss
(including 0% for degradation dispersion
N -0.75% Ohmic wiring loss
155.1 MWh Array virtual energy at MPP
Ny -1.93% Inverter Loss during operation (efficiency)
IN 0.00% Inverter Loss over nominal inv. power
N 0.00% Inverter Loss due to max. input current
N 0.00% Inverter Loss over nominal inv. voltage
N 0.00% Inverter Loss due to power threshold
N 0.00% Inverter Loss due to voltage threshold
152.1 MWh Available Energy at Inverter Output
152.1 MWh Energy injected into grid
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n3UasEngEennIzanmnIfiy 91.06 tCOeql niananarivanylaseinis 25 9 fan

iU 2,139.89 tCO4eq
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v 4
AAITEULNA A AN AN

WAIBITALUNARIAT
18NS A1asuU1e
a1ejlAs9n1s 25 4
DRIINITAANA 7%
fn31Sme 3%
SMIINNSREHYBIURILTRALEIANTIRS 0.5%

WA LR ALFIDTRE)
BUNBTADTUAZAHILL S AN WAL
gUnaniTaNpaLARaITY NSRRI uaTINg
UINIFIANT

n191i1595nEN

LCOE

NPV

ROI

PP

2,693,140 umn
1,308,000 umn
1,719,150 um

30,300 i/l
3.278 Um/kWh
2,364,334 UV
164.3%
8.3 1
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Fanua1n19919 NG aYinym Azimuth -50° 1A Transposition factor FT Ay 1.03 uas

Loss with respect to optimum 2.7% Tuﬂqu"ﬂﬂmﬂ’mwfﬂ@@ﬁ’wm Azimuth -142° 9§

U52AnEnmnnssuuaefinanan Tagfan Transposition factor FT 11U 0.90 Wae Loss

with respect to optimum 14.9% HA1TEIINTLUUNAR INWBAALAIBITAAEY NINFINIT

slugariam Azimuth wilna 0° azvinszuuamsanan i lasnnas
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