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@Grid-Connected Syatem: Si par 1
Projwct : Cirll. Project at
Goagraphical Site Bangkak Country  Thatiand
situstion Lato 137N Loogiuge  100.8°E
Tima cannea ae Logal YIma  Yime zona UTe? e 10 m
ADAY 020
Meteo data - Bangkok, Synthetlc Hourly data
Simulation variant : 1

SIMUIANoN AUk 30/0E/T4 22014

Simulation parsmeters
Catector Plane Ortantation AL L Aziuin 0"
Harizon Pree Hanzon
Nuar Shadings No Ghadings
PV ATy Charater stios
"V module amono Model - Mona210
Manufacturer  Ekarat
Numoer of BV moduiee Inserias 11 moouies In 2o
Tatal numbar of PV maduie Nb. moduies 22 Unit Nom. Posee 210
Array global pawer Nomina (8TC) 4820 Wp AtOparaling oong, 4498 Wp (80°C)
Ay OpArang eRAraCtenstes (40°c) umpa 82V mpp 1TA
Tota aren Maoouie ares  32.0 m*
Inverter Model - Xwasso
MANUMOIIE  LONNEITY
Charactarnecs Operating Voltage  193-320 Uit Nom. Powet  4.80 kW A
PV Array lans factars
THOMAI LOGE Fagtar UG (CONGY 20,0 Wik UV (WIng) 0.0 WK/ mve
= Nominal Oper. Coll Tamp. (Ge200 Wint', Tambe2d'0, Wind=1 m.) NOCT g6'Q
VWINING ONnmie LOGE CHODD! Arvay reR, 289 MONM LOGE Fracton 1.4 % A ST
Modute Qualty Loss Loss Fraction 13 %
Modute Miamatch Lanaes Loun Fraction 2.0 % at MPR
INCIGUNCE GIect, ASHNAZ parkimulrizalien 1AM = 1 -BO(Yeeel-1) Lo PMamele 00%
Unne's nnmds - caky profile  Conatart cver the year
average 228 kWnDay
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Grid-Connecled System: Detailed User's neads
Projeot : Grid-Conneoted Projeot at Bangkok
Simulation variant : 1
Main nystam parametars dyntam rym ana-Cannaated
PV Pl Odenlation 18 azimuth 0
FAZ moduien Mocal  Monod10 From 210 Wp
PV Actay NO. of modules 22 Prom el 4620
Inyrier Magel  XWasah Pram 4600 W ac
Uher's nesde dully protie  ConkLant aver the year Qletal 8352 KWhiyear
dally profile, Conatant aver the year, average = 22,9 kWhiday
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Project -
Simulation variant :

Grid-Connected System: Main results

Grid-Conneotad Projeot at Banghok
1

Main syatom paramaters
PV P16 Onentation

Systam Upn; c‘ma»cm-nlld Bn
o »

o
Mono10 oo H\D\'wg
22 Prom wial 4620

Mo
NE. af madules
Modul  XW4348 Pnom 4600 W e
anly profile  Canatant cvershe year  gobal  B382 KWhyear

Maln simulation reuuits
Synam Proguctian

Produced Enei; G779 KWivyear  Specifa prod. 1406 KWIEWRYsAr
Parformance Rato HAeN Ralar Fraction 87 301 %

Dattuniimmran Halas 1%
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Grid-Connected System: Loss diagram
Froject - Grid-Connected P'roject at Bangkok
Simulation variant - 1
Maln aystom parametors bam Gna-Connectod
nvrm% Omnwlnm Ee b?i.u 18" apmutn 0*
B moduins Model  Mono210 Poom 210 Wp
PV Aty N Of modutes 22 Proem WAl 4620 Wp
Invenar MOOR  X\Wassy Mom 4800 W ¥
Ubars 6806 Gy PIOME  CORGLANT Over ING Yelr  GRON  B329 KWIVyele
LOOO QIA{r OVOr (o WOt yoor
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Unie's nuedn

culy proflle  Constant cves e yaur

averuge
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Day
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Grld-C Y : S parameters
Projeot : Grid-Gonneated Project at Bangkok
Gnagraphiant Kite Bangkak Country  naninag
Situotion Latuose 13N an'm. onstE
Tima cefined an Logal Timm  Tima zooe UT+7 lde  10m
Abwda 20
Mutwo data - Bangkok, Synthetic Hourly data
Simulation variant 1
HMUANaN dan  ANCEL 2an18
Almulation paramaters
Gatnctar Plane Orientation mm 3o Az ot
Harleon Frow Harteon
Nonr Shaaings No shatrgn
PV AMay Gharaotenstos
AV madule mara Modul - Mona210
ManUTITer  EKEL
Nufrier of PV medules I8 SR 11 mosdles 10 parkied 2 linge
Tata aumbar of FA maduien Nb. maauin 22 Uit Nom. Fower 210 W
Array gianal paser NOMING ($14) 4620 Wp ALoparaling 6ond. 4486 Wp (83°C)
N’:ﬂ Oparang 0namotenaon (K0°cy umpp 262\ \mpp AT A
Tabe area Module arma - 32,0 m*
ModRl  xwasan
MARUTRIUNSE SN o
Oparaling Volluge 193220 V Unit Nomn, Posse 4,80 kW AQ

PV ATaY (080 factars
Theemal Lous tactor U (conut) 0.0 Wim Uy (wind) 0.0 Wim'K ! min

“» Naminal Oper, Coll Tamp, (G000 Wim", Tambe20'C, Wirs=i mi) NOOT 86'C
Wnng anmio Loge CHOnAI ATy res, 280 MONM LOGGE FIROTON 1.8 % at 81C
Moaute Gualry Loes LOOG FIACION 1.8 %
MOUUIE MIGMAToN LoGues LOGE Frasmon 2.0 % dLMFP
Incloance sfinct, ASHRAS paramatrization 1AM = 1-ba(vaoni-1)  bo Parameter D08
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Grid-Connected System: Delailed User's needs
Project - Grid-Connected Project at Bangkok
Simulation variant : 1
Mazln eyefam paramstare. SyEtemtype  Grid-Connectsn
P Fizld Crianistian ur 300 aEmutn 0°
P\ modules. Maogel MonoZiD From 210 Wp
P pTay Mo, of modules 27 Prom il 4220
Imveriar Mogal  XWasdE Priom  4E0DW 3¢
UEer's nasds dally profie  Conentaverthayear  global 8252 KWhiyear
dally prefila, Conefant ovar the year, average = 22.5 kwhiday
o n En PEn FEn En En  fn En Em [om e
iz 3] dew] qz¢)] qerl a7l qz] s aW 20W 13y 3
Heurty lad .07 .27 A7 a8 p.os p.os sk Pz P20 010 joos jo.ce L&)
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Grid-Connected System: Main results

Project : Grid-Connected Project at Bangkok

Simulation variant : 1

Main system paramaters Systamtyp2  Grid-Connscted

PV Fleid Oriantation i 30° azmuih 0"

AV moduiss Modal  Mono210 Pnom  210Wp

av Ay Nb. ot moguies 22 Prom oIzl 4520 Wp

Investar Modal  XW4543 Pnom 4500 W ac

Users n2ads daly profilz  Congtant cver the yaar giobal 8352 kWhyear

Maln simulation reeults
System Production

Producsd Energy €576 kWhiysar  Spscificprod. 1423 kWhkWpiyear
o B1%

Performanc2 Ra%o PR 81.5%

$Salar Fraction SF
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Project :
Simulation variant :

Grid-Connected System: Loss diagram

Main eystem parametare
PV Flzig Ortentation

PV medulee

PV AT3Y

Invertar

User's nesds

Grid-Connected Project at Bangkok
1
Systamtype  Grid-Connectsa
m 30° azmuth 0%
Macal Monc210 Fnom 210 Wp
No.of modules 22 Promtolal 4620 Wp

Mool XW4s4E

Fnom 4600 W ac

dally profie  Congtant aver the year global 3328 KWniyear

stz wm

From pras

Lozs diagram over the whole ysar
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Grig-Connecied System: Delailed User's needs

Peojwet GridConnectad Project at Barghok

Semudation variant 1

MR YR DRtITNY fyvam GnaCamectes
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B Tode Mooe  NomaRtl Pree I W
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Grid-C ted Sy : Sil ion p i
Project : Grid-Connected Project at Bangkok
Geagraphical Site Bangkok Country Thalland
Situation Latiug2  13.7°N Longude  100.5°E
Tima cafined a5 Legal Tim2  Time zon2 UT+7 Altitude 10m
Abzga 020
Meteo data - Bangkok. Synthstic Hourly dsta
Simulation variant : 1
Simuition dst2  30/06/14 22h13
Simulation paramsters
Cotisctor Plane Ortentation Tt 45t Azmuth  0*
Horizon Frze Horizon
Near Shadings No Shadings
PV Array Characteristice
PV module St-mano Mcdzl  Mono210
Manufacturer  Ekarat
Number of PV modules Inssrize 11 mocules Inparaied  2stinge
Taotal numbsr of FV maduize Nb.moduiss 22 Unit Nom. Power  210Wp
Array glabal power Nominat (STC) 4620 Wp Atoperating cand. 4486 Wp (50°C)
Array aparating charactaretics (S0°C) umpp 282V Impp 17A
Tatatarza Moguie re3  52.0m°
Invertsr Modsl  XwW4548
Manufactursr  schnalder
Charactaristics Oparating Voltaga  195-550V UnitNom. Pomer  4.60 KW AC
PV Array loes factors
Thesmat Lose tactor Uc (const)  20.0WimK UV (wind) 0.0 WImEK/ miE
== Nominal Oger. Cok Tamp. {G=530 WINF, Tamb=23'C, \Wind=1 mis.) NOCT S5°C
Wiring Ohmic Logs Giobalamayres, 283 mChm Loes Fraction  1.5% 3t STC
Module Qualky Loes Loss Fraction 1.5%
Module Mismatch Losgas Loes Fraction 2.0 % at MPP
incidance effect, ASHRAZ parameatrization 1AM = 1-ba(ticoel-1) boFaamater 005
Ussr's needs - dalyprofis  Coneiant over the year

Zvarsgs 228 KWnDay

[Hourly icad
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Grid-Connected System: Main results
Project - Grid-Connected Project at Banghok
Simulation variant : 1
Main system paramaters System typ2  Grid-Connscied
=/ Fleid Orisntation 45" azmuth 0
P modules Model  Mono2id Pnom 210 Wp
P AEY M. of maduiss 22 Fnom otal 4520 Wi
Invertar Model  KW454S Pnom  4500Wac
Usars nesds oaly proflle  Conetant overtheyear  piabal  B352 KWWhiyear
Main simulation results
System Productian Produced Energy 6021 kWhiyear  Specific prod. 1303 KWhEWpiyear
Performance Raso PR 808 % Solar Fracion 2 355%
darerad zae kst e (e sl WUl Werraral power S5 [R——
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Ealznoss and main reculfc
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Grid-Connected System: Logs diagram

Project : Grid-Connected Project at Bangkok
Simulation variant - 1

Main aysfam parametsrs

SyElEM e Grid-Connectsd
iR 45"

P\ Fleld Orientation admuth 0%

PV modules Miogal  MonoZiD Fmom 210 Wp
P ATaY No. of modules 22 From toial 4620 'Wp
Imverter Mogal XWAS4E From  4E00'W ac
User's nesds dally profie  Congtant aver the year

SEET Wit " 3T i ez

Loz diagram aver the whole year
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Gnd-Connected System: Simulation parameters

Project - Grid-Connectsd Project at Bangkok1
Gaographica Site Bangkok1 Country Thaliand
Situation Latiuge 13.5°N Longtude 100.5°E
Time defined 35 Legal Time  Time Zone UT+7 Alttude  10m
Absdo 020
Msteo data - Bangkok1, Synthetic Hourly data
Simulation variant - New simulation vartant

Simuation date  01/08/14 10MST

Simuiation parameters
Coflsctor Plang Orisntation ™ 15 Azmuth 0
Horizon Free Horizon
Near Shadings No Shadings
PV Array Charactsriatics
PV module Sipoty Modsl  ND-210R1J
Manutacturer  Sharp
Number of PV moduies Insenes 11 modules Inpasalie! 2 siings
Tota number of PV moduies ND. moduiss 22 Unit Nom. Power 210 Wp
Amay globa power Nominal (STC) 4620Wp  Aloperatiigcond. 4122 Wp(S0°C)
A3y oparatng charactentstics (S0°C) Umpp 285V impp 14A
Tota area Module rea 361 m*
Invertar Modsl  XW4545
Manutacturer - schneider
Charmctenstics Operating Voiage 195550 Unt Nom. Power  4.60 KW AC
PV Array loss factors
Thermal Loss factor Uc {const) 20.0 VimK Uv (wing} 0.0 Wm3K/ms
== Nominal Oper, Coll. Temp. (G=800 Wim®, Tamb=20°C, Wina=1 m/s.) NOCT S5°C
Wiring Ohmic Loss. Giooal array res. 323 mOhm Loss Fraction  1.5% &t STC
Modue Quallly Loss. Loss Fracton 0.1 %
Modure Mismatch Losses Loss Fracton 2.0 % 3t MPP
Incidence affect, ASHRAE parametrization 1AM = 1-Do(1/c0s!-1) boPammeter 0.0
Users neads - dalyprofie  Constant over the year
average 223 kVinDay
e [r Fr Bn Jan er fr Fr Er Er [en Jus

2 i3 1l 4sel snf 7nf ey te 2o 2t 22p 23n
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109 28y 229 229 2 14 13 osq o6y o7Y 04 07N
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Grid-Connected System: Detailed User's needs

Project Grig-Connectsd Project at Bangkok1
Simutation varlant - New gimulation variant
Maln syztem paramatars Systemtype  Grid-Conmected
P Fieid Oientation ;oA azimuth O
PV modules Model ND-210R1J Pnom 210 Wo
P Amay Nb. Of moduies 22 Prom total - 48200
Imvensr Modal XN4S4E Prom 4500 W ac
Users neats daily proflie  Constant overtheyear  gobal 8352 MWvyear
dally profile, Constant over the year, average = 2.9 kWh/day
on Jin Jen o En n En i e En ron Jun
iz aze| ] ase] asn| el se] sz mae| zin| oz 23
Hourymad 107|127 |17 |ioe  jpos  [aps  |pzs [na o2 oo [ioe  pos  [ew
10 2af 239 229 zeol sas 435 oo osy om| oa oarew

Ugar's nesdc :cally profile, Conciant cwer the year

Avarage = 229 Khiday
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Grid-Connected System: Main results

Project - GridC Project at 1
Simuiation variant - New simulation vartant
Maln systsm parametsrs Systemtype Grid-Connectsd
PV Fleid Orlentation m s &muth 0°
PV moduias. Modsl ND-210R1J Prom  210Wp
BV Ay Nb.of moduies 22 Promiotal 4620 Wp
Inverier Modal  XWasds Pnom 4500 W ac
User's neads dalyprofie  Constantovertheyear  godal 8352 kWhvyear
Maln simulation results
System Producion Procuced Energy 6535 KWhiyear  Specficprod. 1449 KWAVKVIpYyear
Paformance RIOPR 752 % Solar Fracion SF 401 %
Pectrmiance fatio PR
T T

sas

208

o8 1w 18883 082 B33 401 380
Lagends  Clokrer Mattzuntel gotul medatcn EAmey Effectve sy ot Be cutiet of e wmwy
T Ak Amtset Teroarurs E Lo Enargy oed of e e (Lowd)
Gebine Gilobel Incident in o3t shase E User Energy suspiad o e e
ClosEe Effectve Giokal, corr. 4o IAM and shadings E_Grid Energy nmcted o i
PVSYST V5.55 IDL‘D«S.’N IP:QE 474

Grid-Connected System: Loss diagram

Project - Grid-Connsctad Projsct at Bangkok1

Simulation variant : New simulation vartant

Main system parameters Systemtype  Grid-Connectsd

PV Fieid Orlertation mn 15° amutn 0°

PV moduies Modal ND-210R1J Prom 210Wp

PV Amay Nb.of moduies 22 Promtotal 4620 Wp

Inverar Modsl  XWdsds Prom 4500Wac

User's neade dalyprofie  Constantovertheyear  godal 8329 kiwhyexr
Losa diagram over the whols ysar
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Grid-Connected System: Simulation parameters
Project : Grid-Connectsd Project at Bangkok1
Geographical Sits Banghok1 Country Thalland
Sttuasion Lattuce 135°N Longtude 100.5°E
Time d=fined as Legal Time  Time zone UT+7 Alttugz  10m
Abedo 020
Msteo data - Bangkok1, Synthetic Hounly data
Simulation variant - Bangkok
Simuation date  D108/14 110138
Simutation parameters
Collsctor Plane Orisntation m 30" Azimuth 0"
Hortzon Free Horizon
Near Shadings No Shadings
PV Array Charactsriatics
PV module Sipoly Modsl  ND-210R1J
Manufactursr  Shap
Numper of PV modules Insenas 11 moduiss in paraliel 2 s¥ings
Tota number of PV modules ND. moduies 22 Unit Nom. Power 210 Wp
Amay gichal power Nominal (STC) 4520Wp  Afcperatingcond. 4122Wp(SO°C)
ATTay operatng charactenstics (S0°C) Umpp 285V Impp 14A
Tota area Module are3  36.1m°
Invarter Modzl  XW4s48
Manufacturer  schneider
Charsctenstics Operating Vokage 195-550V  Unit Nom Power 460 AWAC
PV Array loss factors
Thermal Loss factor Uc (const) 20.0 Wim™K. Uv (wingj 0.0 Wm3K/ms
- Cper. Coll. Temp. (G=E00 Wim®, Tamb=20"C, Winc=1 mys.} NOCT S5°C
Wiring Chmic Loss Giobal array res. 323 mOhm Loss Fraction 1.5 % a1 STC
Nodgue Quallty Loss Loss Fraction 0.1%
Modue Mismach Losses Loss Fraction 2.0 % atMPP
Incidence effect, ASHRAE parametrization IAM = 1-Do(1cos!-1) boPaamster 0.05
Users neads - daly profie  Constant over the year
3verage 223 kWnDay
fn [fn [sn Fr Er Er s Jun
1sh| 17n] 1o sen| 2o 2tef 2 23
Houry oad jios |aos pas s px= 1o [pos oo A
250 14 139 oszd oed o7 os avrew
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Grid-Connected System: Detailed User's needs
Project Grid-Connscted Project at Bangkoki
Simulation varlant - Bangkok
Maln sysbem paramstars Systemtype  Grid-Connectsd
P Fleid Orlertation m a0 amuth 0°
P modules Model WD-Z1DR1J Pnom  Z10Wp
PV Amay Nb. of modules 22 Pnom toial  4620'Wp
Inverier Model XW4S4E Pnom 4500 Wac
Users neads dalyproflle  Constant overthayear  giobal  B352 KWhiyear

dally proflie, Conatant over the year, average = Z2.9 kWh/day

on in [zn R T sn [n [fn fsn En 1on fian
12n 13 14 15H 1Sh i7H 12H 15K 20K 21h] 2 23h
Hourty load teT Q27 (147 o= pos [0S 3= e 20 10 |0 pos W
109 zey oz 229 2eqf cay 13 osg os] o7 oaf oarew

Users needs ‘dally profike, Gonctant ower the year
Avarage = 2.8 iWhiday
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Grid-Connected System: Main results

Project : Grig-Connectsd Project at Bangkok1

Simulation variant - Bangkok

Maln aystem parametars Systemtype  Grid-Connscted

BV Fieid Orfertation at 30 amutn 0

PV modules Model  ND-210R1J Prom 210 Wp

PV Aay ND.of moduies 22 Pnom total - 4520 Wp
Inverier Mool  XW4545 Pnom  4500W ac
User's nescs aalyprofie  Constantovertheyear  giodal G352 KWhyear
Maln simulation rseults

.52 MWy Specficprod. 1412 KWVKWRYRar
752% Solar Fraction SF 33.0%
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Grid-Connected System: Loss diagram

Project : Grid-Connected Project at Bangkok1

Simulation variant - Bangkok

Maln system parametsrs Systemtype  Grid-Connected

PV Fleid Orlentation u 30" amuth 0°

PV moduies. Modsl  ND-210R1J Prom 210Wp

PV Array Nb.of mooues 22 Promtotal 4820 Wp

Invensr Modal  XWésas Pnom 4500Wac

User's neads aalyprofle  Constantovertheyear  gooal 3329 KWhiyear
Loss diagram over the whole year

Hortzoras yicbel iradistion
Giobal Incident In coll. e
1AM factss n ghobal

Efective kradiancs on collecion
PV cermammion

Astiry nuteing) snergy jat STC eme)
1 e e 3 irtancs fwvel

R T

ot Mol Gty low
RS Vot sy i
1o Cimic wierg o
890w Asring virtust weargy st MPP
N TN Iewwrtar Lows Surieg cpeneien |wicescy)
0.0 Iewerter Lowe Sver st e power
01 Ieverter Low Sum t power Bratck
Noo Iewertar Low sver foesr o1y, volsege:
am Iewertar Lowe Sus 9 voltege Sywecid
42 v Avaliatée Enesgy ot irverter Output

508 wen

Dispanch. user end grid rejection

Fromgna User o grid

110



ILW9 Polycrystalline silicon ‘ﬁlqum%m 45 93

PVSYST V5.55 [ l 01/08/14 IP;ge 14

Gnd-Connected System: Simulation parameters

Project : Grid-Connectad Project at Bangkok1
Gsographical Site Bangkok1 Country Thalland
Sttuasion Latuge 13.5°N Longtude 100.5°E
Time defined as Legal Time  Time zone UT+7 Alttuge  10m
Abedo 020
Mstso data - Bangkok1, Synthetic Houry data
Simulation variant - Bangkok

Simuation date 010814 11022

Simuiation parameters
Collsctor Plane Orlentation ™t 45" AZimuth 0"
Hortzon Free Horzon
Near Shadings No Shadings
PV Array Charactsristica
PV module Sipoly Mozl ND-210R1J
Manutachrer  Shap
Numper of PV modules Insenas 11 moduizs inparalial 2 s
Totd numder of PV modules ND. modules 22 Unit Nom. Power 210 Wp
Amay gioba power Nominal (STC) 4620Wp  Afcperatingcond. 4122Wp(S0°C)
A3y Oparatng charactenstics (S0°C) Umpp 285V Impp 14A
Tot area Module are3  36.1n7°
Invarter Modzl  XW4548
Manutacturer  schnedger
Charactensiics Operating Voliage 195550V Unit Nom. Power 4 60 kWAC
PV Amray loss factors
Thesmal Loss factor Uc (const)  20.0 Wim"K Uv (wingj 0.0 WK /i mis
=>Nominal Cper. Coll. Temp. (G=600 Wim®, Tamb=20"C, Winc=1m¥s.) NOCT S5°C
Wiring Chymic Lt Gobal arayres. 323 mohm Loss Fraction  1.5% aSTC
Moduie Quallty Loss Loss Fraction 0.1%
Moduie Mismach Losses Loss Fraction 2.0 % 3t MPP
Incidence ffect, ASHRAE parametrization IAM = 1-Do0(1c0s!-1) boParameter 0.05
User's neads - dalyprofie  Constant over the year
average 223 kWhDay
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Grid-Connected System: Detailed User's needs

Project : Grig-Connected Project at Bangkok1

Simulation varlant - Bangkok

Maln aystem paramstars: fype  Grid-Connectsd

PV Fiedd Crientation ot 3 aimuin 0"

PV moduiss Model  ND-210R1J Pnom Z210Wp

PV Amay Nb.of modulies 22 Prom total - 4620'Wp
Inveriar Modal  XW454E Pnom  4500Wac
USErs Neass daly profie  Constant overthe year  giobal 5352 KWh/year
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Grid-Connected System: Main results

Project : Grid-Connectsd Project at Bangkok1
Simutation variant - Bangkok
Maln system parametsrs Systemtype  Grid-Connected
PV Fieid Orfertation ot 45 [
PV moduizs Model  ND-210R1S Prom 210Wp
PV Amay Nb.of mooues 22 Prom total 4620
Invenar Model  XWi4548 Prom 4500 W ac
User's nesos dalyprofle Constantovertheyear  giodal 8352 Kiyear
Main simulation results
Froducton €014 kWhiysar  Specficprod. 1302 KWhKWpYyear
750% Solar Fracion SF 36.5 %
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Grid-Connected System: Loss diagram
Project : Grid-Connsctsd Projsct at Bangkok1
Simulation variant - Bangkok
Maln system parameters Systemtype  Grig-Connectsd
PV Fieid Orlentation m 45t muth 0°
PV moduies. Model ND-210R1J Pnom  210Wp
BV Amay Nb.of moduies 22 Promiotai 4620 Wp
invenear Model XW4s48 Pnom 4600 Wac
User's neags daly profle  Constantoverthayear  giodal 8329 KWhvyear
Loes dlagram over the whols year
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Project :
Gaographical Sits
Situation

Time defined 3s.

Mstso data -

Gnd-Connected System: Simulation parameters

Grid-Connectad Project at Bangkok1

Banghok1 Country Thalland
Latuge  13.5°N Longhxie 100.5°E
Lagai Time  Time 2one UT=7 Altude  10m
Abedo  0.20

Bangkok1, Synthetic Hourty data

Simulation variant -

Bangkok
Simuation date  01/08/14 11025

Simutation parameters

Collsctor Plans Orlsntation ™ 15 Azmuh 0
Hortzon Fras Horizon

Near Shadings No Shadings

PV Array Charactsriatics

PV moduls 3StH tandem Modsi  PROTECT ASI 105

Manufacturer  Schot Solar AG

PV Array loss factors

Number of PV modules Inseres 11 modules Inparallal 4 s
Total numder of PV moduias ND. modules 44 Unit Nom. Power 105 'Wp
ATay glob power Nominal (STC) 4620Wp  Afoparatingcond. 4421WWp(S0°C)
AmTay oparatng charactenistics (S0°C) Umpp 322V Impp 14A
Total araa aea £38m°
Invertsr Modsl  XW4548
Manufacturer - schneider
Characternistics Operating Voiiage 195850V Unit Nom. Power 480 ¥SWAC

Thermal Loss factor Uc (const) 20.0 VimK Uy (wing) 0.0 WImK S mis

- 3l Oper. Coll. Temp. (G=600 WP, Tamb=20"C, Wing=1 m's.) NOCT S5°C
Wiring Ohmic Loss Global amayres. 388 mOhm Loss Fraction 1.5 % atSTC
Moduie Quallty Loss Loss Fracton 0.1%
Modute Mismatch Loeses Loss Fraction 1.0 % at MPP
incidence affect, ASHRAE parametrization IAM= 1-bo(1c0s!-1) boPaameter 005
Users nesds - aaly profie  Constant over the year

average 229 KWnDay
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Grid-Connected System: Detailed User's needs

Projact : Grig-Connectad Project at Bangkok1
Simutation varant : Bangkok
Main aystem parametars: Systemiype  Grid-Connected
PV Fledd Oriertation o1 amutn 0"
PV moduies Model PROTECT ASI10E Pnom 105 Wo
PV Amay Nb. of moduies 44 Prom o3l 4820
Imveanar Modal  XW4545 Pnom 4500 W ac
Users neade. dalyprofle  Constantoveriheyesr  giobal E3S52 kihyear
dally proflle, Constant over the year, averape = 22.3 kiWh/day
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Grid-Connected System: Main resuits

Project : Grid-Connectsd Project at Bangkok1
Simulation variant - Bangkok
Maln system parameters Systemtype  Grid-Connscted
PV Fisid Orfentation ot 15 amun 0
Mod2i PROTECT ASI 105 Prom 105Wp
PV Amay Nb.of mocues 44 Prom o3l 4620 Wp
Invenar Modal  XW4S48 Prom 4500W ac
User's needs daly profie  Constantovertheysar  godal 8352 KWhvyear
Main simulation resutts
System Producton Proguced Energy 7322 kWhysar  Specficprod. 1585 KWRKVIpYysar
Parfomance R&0PR 822 % Solar Fraction SF 41.7 %
(o ratalee KAD| wr Paetormance Ratio PR
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Grid-Connected System: Loss diagram
Project : Grid-Connected Project at Bangkok1
Simutation variant - Bangkok
Maln aystem paramstars Systemtype  Grid-Connectsd
PV Fleid Orlentation ut 15 o
PV moduies Modal PROTECT ASE 105 Pnom 10SWp
PV Amay Nb.of modufes 44 Pnom total 4620 Wp
Inverer Moada! Pnom  4500Wac
Usar's nescs dalyprofle  Constantovertheyear  giodal 5329 KiWhvyear
Loes diagram over the whols year
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Gnid-Connected System: Simulation parameters

Project - Grig-Connectad Project at Bangkok1
Geographical Stte Banghok1 Country Thalland
Situaion Latiuge 13.5°N Longtude 100.5°E
Time d=fined 3s Legal Time  Time zone UT- Alttudz  10m
Abedo 020
Msteo data - Bangkok1, Synthetic Houny data
Simulation variant - Bangkok
Simuation date  D1/08/14 11028
Simuiation parameters
Collsctor Plane Orientation ™ 3" Azimuth  0°
Hortzon Free Horizon
Near Shadings No Shadings
PV Array Charactaristics
PV module 3-SIH tandem Mogel PROTECT ASi 105
Manufacturer  Scholt Solar AG
Numper of PV modules Insenss 11 modules Inparaliel 4 siings
Total numoer of PV modules ND. modules 44 Unit Nom. Power 105 Wp
Amay giob power Nominal(STC) 4520Wp  Atoperatingcond. 4421Wp(S0°C)
A3y operatng charactenstics (S0°C) Umpp 322V Impo 14A
ot area Module g3 63.8n°
Invarter Modzl  XW4548
Manutacturer  schneiger
Charactensiics Operating Voliage 195550V Unit Nom. Power 460 KWAC
PV Amay logs factors
Thesmal Loss factor Uc (const)  20.0 Wim=K. Uv (wingj 0.0 WimK /i mis
== Nominal Cper. Coll. Tamp. (G=600 Wim, Tamb=20"C, Winc=1mys.) NOCT S5°C
Wiring Chmic Loss Giobal amayres. 353 mChm Loss Fracion 1.5%al1STC
Noduie Quallty Loss Loss Fraction D.1%
Moduie Mismatch Losses Loss Fraction 1.0 % 3t MPP
Incidence effect, ASHRAE parametrization 1AM = 1-D0(1/c051-1) boPaameter 0.05
User's neads - dalyprofie  Constant over the yar
average 223 kWhDay
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Grid-Connected System: Detailed User's needs

Projsct : Grd-Connsctsd Project at Bangkokl

Simulation warlant - Bangkok

Maln aystem parametsrs Systemtype  Grid-Connected

PV Fiedd Orientation w30 aimuin 0"

PV moduiss Modal PROTECT ASI10S Pnom 105 Wp

PV Amay Nb. of moduies 44 Pnom total - 4620 Wp
Imriar Model XN4S4D Pnom 4500 W ac
User's neads dally proflie.  Constant overthe year  global 8352 KWhiyear

dally profile, Constant over the year, average = 22.9 kWhiday
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Grid-Connected System: Main resuits

Project : Grid-Connectad Project at Bangkok1
Simulation variant - Bangkok
Main systam parametsrs Systemtype  Grid-Connscted
PV Fleid Orlertation o 30" aimuth  0°
PV moduies Modal PROTECT ASI 105 Pnom 10SWp
PV Amay ND.of moduies 44 Pnom toial 4620 Wp
Inverter Moda!  XWds43 Pnom 4500Wac
User's neads dalyprofie  Constantoverthayear  godal 8352 KWhiyear
Main simulation results
Producton 7128 KWihiyear  Specficprod. 1543 KWNKWRYear
822% Solar Fraction SF - 40.7 %
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Grid-Connected System: Loss diagram
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Project : Grid-Connected Project at Bangkok1

Simulation variant - Bangkok

Maln system parametsrs Systemtype Grid-Connscted

PV Fieid Orlentation om 30° amutn 0°

PV Mod2l PROTECT ASI 105 Pnom 10SWp

PV Amay Nb.of mocues 44 Pnom fotal - 4620 Wp

Invenar Modal  XW4s4as Pnom 4500Wac

User's nesds daly profie  Constantovertheyear  gobal 8329 MiVhvyear
Loes diagram over the whols year
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Gnd-Connected System: Simulation parameters

Project : Grig Projsct at 1
Geographical Site Bangkok1 Country Thaltand
Situation Lateude  135°N Longtude 1005
Time defined 35 Legal Time  Time 2one UT+7 Alttude  10m
Aedo 020
Meteo data - Bangkok1, Synthetic Hourly data
Simutation vartant - Bangkok
Simuation date 010814 11h29
Simuiation parameters
Collsctor Plane Orisntation ™ 45° Azmuth 0°
Hortzon Free Horzon
Near Shadings No Shadings
PV Array Charactsristics
PV module &St:H tandem Model PROTECT ASI10S
Manutacturer  Scho Solar AG
Numper of PV modules inserias 11 modules Inparaliel 4 s¥ings
Tota number of PV modues. ND.moduies 44 Unit Nom. Power 105 Wp
Asmay globd power Nominal (STC) 4820 Wp Al operating cond. 4421 Wp (50°C)
Amay oparatng characterstics (S0°C) Umpp 32V impp 14A
Tot area Module area  63.8 m°
Invertsr Model  XW4s4s
Manufacturer - schneider
Characterisiics Operating Voliage 195550V Unit Nom. Power  4.60EWAC
PV Array loss factors
Thermal Loss factor Uc (const} 20.0 WK Wy (wing) 0.0 WmK/ms
- Cpes. Coli. Temp. (G=800 Wim®, Tamb=20°C, Wind=1mvs.) NOCT $5°C
Wiring Ohmic Loss Giopal amayres. 383 mOhm Loss Fracton  1.5% & STC
Moaue Qualtty Loss LossFraction 0.1%
Maodute Mismatch Losses Loss Fraction 1.0 % atMPP
Ingidence effect, ASHRAE parametrization 1AM = 1-bo(1kcosi-1) boPammeter 0.05
User's neads - dalyprofle  Constant over the year
average 229 KWhDay
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Grid-Connected System: Detailed User's needs

Project : Grid-Connsctad Project at Bangkok1

Simulation varlant - Bangkok

Main gystem parametars Systemtype  Grid-Connectsd

P Fieid Orientation a5t amuih O

PV moduiss Model PROTECT ASIMOE Pnom 105 Wo

P Amay ND.of moduies 44 Pnom i3l 4620'Wp
Invanar Modal MWN4SaE Pnom  4500W ac
Users neads dalyprofie  Constantovertheyear  giooal  B3S2MWhyear

dally profils, Constant over the year, average = 22.9 kWhiday
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Grid-Connected System: Main results

Project : Grid-Connectad Project at Bangkok1
Simulation variant - Bangkok
Maln system parameters Systemtype  Grid-Connectsd
PV Fleid Onlentation oo4s” amuth 0°
PV modulss Modsl PROTECT ASI 105 Pnom 105Wp
PV Ay Nb.ofmodutss 44 Prom o3l 4620 Wp
Inverisr Modsl  Xwasas Pnom 4500 Wac
User's neads dalyprofie  Constantovertheyear  giodal 8352 KWhyear
Maln simulation rasults
S Proguced Energy €560 kWhiyear  Specfic prod. 1420 KWhEWRYear
Parfomance R&io PR 513 % Solar Fracion SF - 33.2%
Partermanca fatin PR
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Grid-Connected System: Loss diagram

Project © Grig: Project at Bangkok1

Simuiation variant - Bangkok

Maln aystem parameters Systemtype  Grid-Connectsd

PV Fisig Orfertation m 45 =mutn 0

PV moduies Mool PROTECT ASI 105 Prom 105Wp

BV Aray ND.of moduies 44 Pnom toial - 4620 Wp

inverier Modsl  XW4548 Prom 4500 W ac

User's neags aaly profie  Constantoverthe year  gooal 5329 KWhiyear
Loss dlagram over ths whole ysar
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