UNA 3 ITMIAUHUNTIVY

9
[

= Aa o I = A Aa A 4 a o a
Glumﬁﬁﬂyn%ﬂﬂu Lﬂuﬂ’liﬁﬂﬂ'ILWE]“YT'lﬂigfff‘]/l‘ﬁﬂWWﬂJ@QLLWQLGﬁﬁﬁ!LﬁQ@'IVW]Elbluﬂ’liwaﬁ

De

v 9 o 4 a v 9 J a  Jq Y
wasu Wi anmssasuieeenuuuszvurdandsu Wi lassaduasoriadln
) @ 9 o o AQ Yo w 9 a v g an
mimzaudmsvihuinedenlgmaslnih 46 flated TasawnsoudasiuaounazIsns
o o __(d
AntuMIALgn 3.1

3.1 YUADUAUHUMIANHIIVY

> MnuUARITo

v

antdoyauazaiuiiulylld

!

2T MOYA A3A0U

o 9

Y Y aw A a
AUAINIUIVYNINYIVD

AT VRTINS

A

v Y
g‘lj‘ﬁ 3.1 UNUAILAAITUADUNITAML U



RRIASINIREATT

& da
NUNAALN

o

NIUUA

v

MUUATSUULNG

15

45

\4

MAUAFLAUNIEAALTI0INNG

v

v

Monocrystalline silicon

Polycrystalline silicon

Amorphous silicon

A

o a J 4
NI UADULIDIIANDT

A 4

1/sEunana

v

Y=

UUNOWA

v

a d
InEhazagia

v

o L) a J
mgﬂmmmmwuﬁ

v 9
sUf 3.1(A0) UHURIAATUABUMIAUTIUNIITY

40



41

= v A v
3.2 MIANHIVOYAIVOIAU

o 2 o A Y A = D) A g 7
ElUfni%1!’;1’E’J\'1i$‘U‘U"UuGlﬂulliﬂﬂlﬂﬂﬂWiﬂ%ulmWiﬁiN o ﬂﬁﬁﬂHT’lJfJiJ"ﬁLW@Lﬂuﬂﬁgiﬂ%’lﬂl‘!ﬂWi

o Sy XA 9 4 = o 2
RRIINNINEGIRN Tﬂﬂuﬂlayammﬂumzﬁﬂmmu

dJd d
Tns9a319ve9sz UL adaIaINAg

4 Aa J A Jo o 1 Yy '
LRSI ARLEANDINAY T3 Yaduriieved Wi FLUUAYTS

[

1
[ o o

o < a A A P '
ginsaimuguamansolnd  Tinesuie fino3¥o i3eq lWdh

d‘ ) 4 A JA = °
51]7] 3.2 Tﬂ’iQﬁﬁwmizummaauﬁmm%EJ“I/]H’MﬂﬁL‘UfJMLL‘]JUMﬁ@Q

U

Y J a

gt 32 szuundaliihdremaduaiefindivudedussuus e (PV grid connected
system) 1uszvunda T ihdromaduasoriindfignoonuuudmiunda T hiugunsel
Wasuszun llfhnszuaasailu ihnszuaasudigszuusming 1 National grid Tavasa
Hnanmavhauutsesnidlu 2 329 fe Tusrnanasiuunuraduaioind ldunaaai
Iaunsonda luihse1iud Tnaa 1§ Taense Tasimednsaimsinfaeuszun llfhnszuanse
T llfhnssuaadunazmaindanu ihdniiiunnmsFau wwgadediszuy
s liih duna ldninimes dandsau Iihegryundums aaulusrnanansduesad
uasoriiad hiannsanda Wi 14 nszualihonszuusinineldihazieliun naalaoass
Funa'ldniniimes Tandanrn I fhezuyuamiang dodu szuusda i drovad

J

a [ Y] o 1 I~ 9 o a d a Y, = =l
ueoIiaduuuAn T VU Izl ums IFnusaduaseiadnda Iihluaaiioanse
dy AAa o 1 9 Y = 4 Ao o 9 J a d
wunhliszuuimieves Ifudine gunsalszunndinglseneoudroumasadiaeing uay

{ o < Y a ' v o '
ginsalaoundsnulihnszuaasailuldihnssuaadusiianenuszuusmine i Grid

Y (% v W
connected (ﬂﬁllWV’JJu’lwa\'l\ﬂu‘i/]ﬂlﬂ/]ullagalaliﬂHWﬁQ\?’lu, 2556)



42

:’J o a d A _d
3.3 ﬂluﬂﬂuﬂ1iﬂ1ai’]¢ﬁ$ﬂ’ﬂﬂ1‘§Nﬁﬂﬂi8!!@’17‘]%1%@3!‘“%1@!!@\1@11’]9]8

lumssrapanednyioonuuuszuuminan Wi lassadiasornad oz 1415005 PVSYST
I~ ] a c’é A o w o [ [ dy
W TUsunsueRT 1L HBIUAA UM IHINUNREN AT
1. dnanamad I nlsluihuwneidelu 1 Tu
. A 44,
2. MAUANUNNIINTNABDI
3. fvuaginsainlFdmTuesnuuuszuunaaliih
4. 1%11)5un53 PV SYST sunarindsnui ldnnmssiaesszuunaa i lasunasad
A0 NAg
5. 191150051 PV SYST siimssunarindsnunnaa ldluna 13

6. MMImuIarInaInuneauldnussuuaeds

3.3.1 Mmanaesszuumswanliihlassaduasornadlas1dlsunsy PVSYST #i

o

a a o d
VYHIANAINTIINAN 4.6 ﬂiﬁ?ﬂﬂ
av dy 9 4 a a’g’/ a A . . .
Tuadtetioz I gunaaaa0IMagnIvue 3 via Ao Monocrystalline silicon, Polycrystalline
o J a  J A @ P
silicon 118 Amorphous  silicon 91 UAYNIBEVBIHIFAALTIDINAG 1FLAINANUOGN
Y
15 8971 30 BIFN LAz 45 09N AU udhmssraesszuumsnaa ihlagldTsunsy

[ A A 1 o [ Y A J a J a 9
PVSYST ﬂ\igﬂ‘lﬂ 33 L‘W’E)“I)"JEJGlL!fﬂiﬂTL!’Jil!‘Vi1‘Wa\1Q114‘11/\]1/\]”I‘Vllclfﬁallﬁ\i@ﬁ/mﬂﬁﬂﬂiﬂNﬁ@]llﬂ

r— ‘ 5
F] PVSYST, V5.55 o | B e

Files Preferences Language Licence Help Web
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“ Preliminary design

 Project design
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3.3.2 TuadumImriuannilsvesszuy

= a g’z J a

o (J o - 4 a 4 4
ﬂ"liﬂﬁ’iuﬂ@nuﬂiﬂl’ﬂﬂi%ﬂﬂﬁaﬂﬂ %:uﬁuﬁmm UHRUFAALUTIDINAY LD UNDINDT

Y 1] i
3.3.2.1. 1@9NIYMIAIMUBITz UL thovuad s lumsnaae aagili 3.4

{7 Tools E‘E‘é

Solar tool box

(" DC Grid

Tables/graphs of solar parameters Regulators for pumping

Electrical behavior of PV Arrays Manufacturers and Retailers

I Components Database Measured Data

Geographical sites | PV modules , Import ASCI Hourly file ‘ i

Synthetic hourly data generation Grid inverter , File transformation |
N Import meteo data | Batteries l Data tables and graphs ‘ l
]
Import ASCI meteo file | Regulators for stand-alone ,
System
Meteo tables and graphs | Generators , ~ GidConnectad
, " Stand alone
Pumps

Measured data analysis ‘

Monthly Meteo Computation | -Solar tool box

Transposition Factor | Operating ¥ oltage Optimisation

[=] Exit ’

H d v o o o (J 1
31 3.4 ManFudmivimuadnlsae vesssuy
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' 9
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ao A a4 X da ¥4 a4 a A a A o =
NUIVYUICLADDWUNAAINAZAYIAN 13.53 aB399AN 100.49 LaLoaagan 10 m ﬂ\ig'ﬂ‘ﬂ 35
%Imporﬁng Meteo data from different sources E@ -

External Data Source

HASA-5SE data are now stored as
monthly values.

- You can save them as a "site” [=.sit]
N&5A-SSE Worldwide 19831 993ﬂ and also create an hourly spnthetic
meteo file [*.met].
Hourly data

Monthly Data

Ayveailable by pixels of 1717 (110 km)
evernywhene on the earth,

preferably to be ? | Information for importing
Location
Site |Bangk0k Import
Country |T hailand j
Feqion |Asia j
Geographical Coordinates Show site

Decimal Deg. Min
Latitude 1353 * 3 32 [+ =Marth. - = South hemisph.] =
Save Site
Longitude 100,43  ° 100 |29 [+ =East. - ="West of Greenwich]
Altitude: 10 m above sea level

Time zone |7 j cormesponding to an average difference

Legal Time - Solar Time = Oh 18m | 1 Clase

Y
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awv dy Y a Y 1 .
et lFums 3 ¥iia 141A Mono crystalline

D.

J a

Y 1 a @ 4
silicon gﬁ}@ Ekarat 34 Mono210 UH19N15NAA 210 Wp CRERIAT 3.6 VUINUDILNILBAALLTIDINAY

U

1489 x 978 x 38 mm UHIANAN 17.0 kg A931/9 3.7

9
QU

sUN 3.6

4’] Definition of a PV module

= |

Basic data ‘ todel parameters | Sizes and Technology | Commercial | Graphs.‘

Model Mona210
File name: [k ono210.PaN

210, wp Tol[30 %

Manulacturer specifications or other Measurements

Naorn. Power
(at 5TC)

ﬂ Model summary
Helerence conditions: GRef {1000 ‘Wér? TRef |25 L= Main parameter ﬂ
Shart-circuit current lsc |8800 A Open circuit Voo |33.65 W [ efirm &dm
I ax Power Point: Impp |3.000 A Ympp |26.20 W R serie model 0.24 ohm
Temperature coefficient mulsc (333 mAST - - F zerie max. 0.47 ohm
Nb cells 54 in series
R serie apparent 0.46 ohm

ormulsc {045 xZiC

Manufacturer |Ekaralf ﬂ
Data source (M anufacturer

Technology |Si-mono -

Model parameters

Internal model result tool EiEmie Ll
] - - - ﬂ loRef 66 nA
Operating conditions GOper 1000 = Wi TOper |25 =i C —= muioc -100 m¥/*C
b ax Power Point: Fmpp 2105 W Temper. coeff.  -0.00 %7C
Current Impp F.85 A “oltage ¥mpp  26.8 W
Shaort-circuit curent sc 8560 & Open circuit Yoo 337 Y
Efficiency £ Cells area H/A % /Module area 14.45 %
E; Copy to table Frint x Cancel J ak,

4’] Definition of a PV module

Description  Ekarat. Mono210

Module Cells

Length ’W mm In series ’54_
‘width ,W mim In parallel ,1—
Thickness W mm Cell area ,W o
‘weight [17.00 ke Total nb. cells 54
Module area 1.456 nf Cells area 0 m

Concentrating PY module [CPY]
W s CPY o Full acceptance angle 1.0 ©

Cancentration factor 500 Mull acceptance angle |20 °

Module technology and specilities

| Basic data | Mode! parameters  Sizes and Technology | Commercial | Graphs |

Reverse characteristics
Single cell reverse characteristics [dark]

3z maAe
2

Quadratic factor BRev

Mb. of by-pass diodes

1 Frnodule

Diode direct voltage 0.7 W [

ME. These reverse parameters are only used in the
framework of the array behaviour special tools
[partial shadings on modules, mismatches).

Their value iz not essential and can be taken as
similar modules in the database.
Maximum system voltage

Inzulation Voltage

il W
Abszorption coefficient for temperature

030 o 9|

Absorptivity coeff [alpha)

Copy to table

& Frint

x Cancel ‘ W Ok

Y
%

i 3.7

Y J a a J a Jd a . J
ﬂluﬁﬂu‘ﬂ’liﬂ’ﬂuﬂ’lﬂigﬁﬂ‘ﬁﬂ'IWGU'E_NL!N\HGHaa!LﬁQ@']‘V]@EJG]fuﬂ Mono crystalline silicon

J a A
ﬂlu@]’ﬂuﬂTﬁ%}J’f)uélll‘l']ﬂ‘llfNLLN\‘]L%aﬁllﬁﬂﬂWﬂﬂﬂ%u@ Mono crystalline silicon
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3.3.2.4. UNUFDALEIDINAAGYTA Polycrystalline silicon 810 Sharp 314 ND-210R1J YU1ATIAINS

Ha® 210 Wp A931/9 3.8 YUIAVDIUA 1652 x 994 x 46 mm UIMUALAI 19 kg Aa31/9 3.9

iﬁ Definition of a PV module \EI

hodel parameters | Sizes and Technalogy | Commercial | Graphs |

Model ND-210R1d Manufacturer |Sharp ﬂ
File name  [Sharp_ MD_210R1J.PAN Data source |Manufacturer 2011

Mom. Power 210, wp Tol jo1 % Technology |Si-paly -

=

[at5TC)
Manufacturer specifications or other Measurements
ﬂ Model summary
Reference conditions: GRef 1000 ‘Ww/mé TRef |25 T= Main parameter ﬂ
R shunt 200 ohm
Short-circuit curent lsc |B.030 A Open circuit Voo |36.40 W Rsh{=0] 200 ohm
tax Power Point: Impp |7.300 A YWmpp (2880 ¥ R serie model  0.30 ohm
Temperature coefficient mulsz (0.0 mé T - - R sefie mar 0.57 ohm
Nb cells B0 in series R ¢ 0.57 oh
or mulsc (0,00 %MC SR T -3¢ ahm
Model parameters
Internal model result tool Ganms 1.35
) - = - ﬂ loRef 198 n&
Operating conditions GOper (1000 = WA TOper |25 = C — :E\;;ZK - -1 l]_:?l :l\;.j.[é
fax Poweer Point: Pmpp  210.3 W Temper. cosff.  -0.44 Z/°C B
Current Impp 7.33 A WVoltage Ympp  28.7 Y
Short-circuit cument 1o 8.03 A Open circuit Voo 36.4 W
E fficiency # Cells area M/A = /Module area 12,80 %
Copy to table Frint x Cancel / ak

9
cY

4 9 1 a A J a Jd A . iy
gﬂ‘ﬁ 3.8 TupouMsounilseansnnueLHIYaaLAI0INAIFUA Polycrystalline silicon

"4, Definition of a PV module =[G

Basic data I Model f

Commercial | Graphs |

Description Sharp. ND-210R1J
Module Cells Reverse characteristics
Length 1652  mm In series B0 Single cell reverse characteristics (dark)

‘Width 994 mm In parallel 1 Quadratic factor BRev 3.2 maAR [
Thickness 460  mm Cell area 0.0 cnf _?}

Weight 19.00 kg Total nb. cells 60 Nb. of by-pass diodes 3 /module

Module area 1.642 n? Cells area 0 n? Diode direct voltage 0.7 v v
NE. T | in th

I~ Tile module B. These reverse parameters are only used in the

framework of the array behaviour special tools

[~ CPV: Concentrating module [partial shadings on modules, mismatches).

Their value is not essential and can be taken as

Module technology and specifities similar modules in the database.

Frame: alloy Maximum system voltage

Structure: glass B

Connectior?s: MC4 Insulation Yoltage 1000 ¥

Absorption coefficient for temperature

Absorptivity coeff (alpha) 090 v l]

Copy to table Print x Cancel | / 0K |

Y
U

! J a Jd a
g‘lj‘ﬁ 3.9 ﬂluﬂﬂuﬂWﬁ‘i’j@uslllﬂﬂﬂJ@QLLWQL“ﬁaﬁLLﬁQ@TﬂﬁfJG]fuﬂ Polycrystalline silicon
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3.3.2.5. UHATARLEI01AAdY¥TIA Amorphous silicon 810 Schott Solar AG 314 PROTECT ASI 105
VIAMAINIHAA 105 Wp A3317 3.10 YU1AUDIUA 1308 x 1108 x 35 mm UIHITNLKA 20.80

kg A931/9 3.11

pzﬁ Definition of a PV module EI@@

Basic data lModeI parameters] Sizes and Technology] Eommercial] Grephs]

Model PROTECT 451 105 Manufacturer | ERAE _?J
File name  [Schott_ PROTECT_ASI_105.PAH Data source |Manufacturer 2011

Nom. Power 105. Wp Tol |01 % Technology |a-5iH tandem v

(atSTC)
~Manufacturer specifications or other Measurements
l‘ Model summary
Reference conditions: GRef {1000 W/n? TRef |25 B Main parameter ﬂ
e S R shunt 160 ohm
Short-circuit current Isc {4050 A Open circuit Voo [41.10 W Rsh(G=0) 1900 ohm
Max Power Point: Impp |3.480 A Vmpp (3050 V R serie model 0.66 ohm
Temperature coefficient mulsc {3.2 ma/’C Nbcells 24x%3 g serie max.’ [ :gg o:m
ormulse 008 %/°C setioopparers L
. Model parameters
[~ Internal model result tool Gomiv 414
" " - . l‘ loRef 1722 nA
Operating conditions GOper {1000 = W TOper {25 = C = mu\é:lc i »S'lli] r;:]l'f' Fc
Max Power Point: Pmpp 106.9 W Temper. coeff.  -0.20 %/°C TREM 2 TS B
Curent Impp ~ 3.37 & Voltage Vmpp  31.7 V for amorphous
Short-circuit current Isc -~ 4.05 & Open circuit Voo~ 41.1 V FMuTau 0.8 /v
Efficiency / Cells area N/A % /Module area  7.37 % Spectral cor. ON
Copy to table Print x Cancel / 0K

9
%

4 J a A J a Jd a
E‘Ijﬁ 3.10 ‘lJu@]’E)uﬂ?i‘i’j’E)LlﬂT]Ji$ﬁ“l/l‘ﬁﬂ?WﬂJ@\‘]LLNQL“Bﬁﬁ!LﬁQ@TW@IEJG]ﬂ!ﬂ Amorphous silicon

"/, Definition of a PV module E‘@
Basic data[ Model parameters  Sizes and Technology | Commercial | Graphs |
Description  Schott Solar AG, PROTECT ASI 105

Module ~Cells Reverse characteristics

Length 1308 mm In series 24 Single cell reverse characteristics (dark)

Width 1108 mm In parallel 3 Quadratic factor BRev 3.2 maAR [
Thickness [0  mm | | Celaea 00 om? 2l

Weight 2080 kg Total nb. cells 72 Nb. of by-pass diodes 1 /module

Module area 1.449 ? Cells area 0 Diode direct voltage 0.7 v 2

2 NB. These reverse parameters are only used in the
[ Tile module framework of the array behaviour special tools
[~ CPV: Concentrating module [partial shadings on modules, mismatches).
Their valug is not essential and can be taken as
Module technology and specifities similar modules in the database.

Frame: aluminum —Maximum system voltage -

Structure: glass-glass .
Connections: Lumberg LC4 Insulation Yoltage 1000 0V

-Absorption coefficient for temperature

Absorptivity coeff (alpha) 090 v l}

Copy to table Print X Cancel | ' 0K |

H 2 J a Jd a
5‘1Jﬁ 3.11 Gllu@l'f)uﬂ13‘i’j'ﬂugllu'lﬂGll’f]\i!lW\?!“]fﬁﬁ!lﬁ\?’E]ﬁ/W]El“]fuﬂ Amorphous silicon

_Y
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Y
A A

° 9 a s s ya 2 s Ay . '
3.3.2.6. MUUAMS I FNUBUNBIIMET NUIeH 1¥oUNDIIneT Bt Schneider U XW4548

o a 4 a Y4
VU9 230 1288 50 (FTAY 4.6 N 1aIaa

"f) Grid inverter definition EI@
Main parameter ‘ Secondary parameter | Efficiency curve | Sizes | Commercial |
Model [ 4540 Manufacturer [schreider
Filename  [xw/4548 OND Datasource |Manutacturer
Input side [DC PY¥ field) Dutput gide [AC grid]
- Type Frequency
Minimum MPP Yoltage 195 v & Maonophased I 50Hs
hin. Yoltage for PHam [EY W " Tiiphased  G0Hz
Nominal MPP Yoltage 12, y € Biphased
Waximum MPP Voltage 550V Gndi/ollage 230 ¥
Abszolute max. PY Yoltage 600 v Cemleel) AE [Feen 4.60 M
I awimum AC Power 480 [0
fosterilbrezhald 60.0 4 Mominal AC curent AP Al
I aximum AC current [REEN A
Contractual specifications, withaut P .
real physical meaning J Fiequired
. Efficiency
Nominal Pt/ Power 460 kw/ M aximum efficiency 96.0 %
Masirnum P Power B00 kW v EURD efficiency sa0xz 7
iz Y Gt 1830 AW ™ Efficiency defined for 3 voltages
Copy to table Pririt ‘ X Carcel ‘

9
%

d' 9 wa a o
3‘1.]7] 3.12 611umumiﬂauﬂmﬁuummaunamai

3.3.4 Fumeumsirassszuumnanlwihdielsunsy PVSYST
3.3.4.1 @engunumswan lwih luanidetivzidenyhimswaa Tl Grid-connected 4

I 1 a 9 4 a d Y o [l o 1 [ a
L‘]Juﬂ"liﬁﬂiz‘ﬂ‘ﬂﬂﬁWﬂ@]ll‘V\I‘V\I”IIﬂEJL“BE]aLLZ‘N’E]TVIG]EJLEU"ImJﬁWEJE‘NGU’ENiS']J']Jqu"IEJ @Ng‘ﬂ‘ﬂ 3.13

=
4 PVSYST, V5.55 o|8

f Files Preferences Language Licence Help Web

www!pysyst.comi

Option Project design System

Full-featured study and analysis of a project.
c Pre]imina{y design -Accurate system yield computed using detailed
hourly simulations,
- Different simulation variants can be performed and

: . compared, (" Stand alone
« PfO]eCt deS|gn - Horizon shadings, and 3D tool for near shadings
effects study, I - U]
- Detailed losses analysis, Pumping
- Economic evaluation performed with real
 Tools component prices.  DC Grid

[ Esit ‘ v K

51 3.13 dongduuumswan IWihun Grid-connected

Y
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9
v

{ J a Jdo o Yo 2’,
3.3.4.2. Lﬁﬁ)ﬂ‘W ‘17] AAULNUHEAQLTIDINAYT TN TUNITNANDY Iﬂﬁ]hlﬂﬂ1ﬂuﬂ1uellu¢]@uﬂﬁ
Y
a1

Muuadnsuda ldmazagan 13.53 °N mamwﬂ‘w 100.49 °E miﬂ'w 3.14

’Aﬂ Geographical site parameters EI@

| Monthly meteo |

Locatiar Project location
Site hame |Bangknk *r'ou may re-define here the site
name [your project's location).,
- and eventually the geographical
Country |Tha|land j Region | Asiz ﬂ coordinates.
For defining news monthly meteo
walues, pleaze define a new site
in the databasze using
Decimal Deq. min. "Taols"/"Geographic Location",
. import th ith T ools"
Latitude 1363 ° ’T ’T [+ = Morth. - = South hemisph.) o In’\‘ﬁ%ﬂrt ;rgl:g dataﬁo i

Longitude: 10043 ° 100 ’F [+ =East. - ='west of Gieenwich)]
Altitude o
M above sea level - GipElE
Time zone 7 j Corresponding to an average difference
Legal Time - Solar Time = Oh 18m 2
“ J Print

X Cancel ‘ o 0K ‘

9 Y 9
% %

19 3.14 TuUadUMIADANUNAANAT

SaN

o ) v v @ a J J a J Ao - o
3.3.4.3. mwumguL?)mmmmmﬁumm‘wﬁﬂmmumwaaummﬂm Tuanuiteuzims
J a 1A [ 4 @
Wﬂﬁﬁ]ﬂlqmtaEJ\‘Iﬂl@ﬁllWQL“ﬁﬁﬁLlﬁﬁ@Tﬂ@]gﬂgﬁ 15, 30uag 45 93f ﬂﬂﬁuiﬁJ wuumwaﬁ

a a Y A o a d a g’/ 1 A o A
Llﬁ\‘l'ﬂTﬂﬂéﬂ,ﬂﬂh‘!WNﬂﬁiﬂLlﬁglﬁﬂﬂﬁg‘]J’]JGU?J\‘]LLFNL“]faallﬁﬂ@”l‘ﬂ@ﬂu‘ﬂ‘ﬂ@]ﬂ@]\‘i’t‘)g un ﬂ\‘lg‘ﬂ'ﬂ 3.15,

3.16 1ag 3.17 AuaIA1

‘4’-3 Orientation, Variant "Mew simulation variant” EI@

Field type [Ficed Tited Plane -]

Field Parameters

Tilt 15° Azimuth 0°
Plane Tit [15~ -
Azimuth (0.0 ﬂ ”
West East
_.L
South
Yearly meteo pield
Dptirmisation by respect bo Tranzposition Factar FT 1.02

Lozs By Respect To Optimum 0.0%
Global on collector plane 1794 k'Wh/m?

(& Yearly inadiation yield
" Summer [apr-Sep)

" winter [Oct-bdar)

ﬁ Show Optimisation ‘

XK Cancel | 0K ‘

‘IJ‘ﬁ 3.15 ﬂﬁﬂﬂ’iuﬂilmﬂﬂﬂﬂlﬂﬂllﬂﬂ!“ﬁﬁﬁ!tﬁﬂﬂ?ﬂ@ﬂ‘ﬂ 15 93
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’;ﬂ Orientation, Variant "Mew simulation variant” EI@

Field type |Fixed Tited Plane -

Field Parameters

Tilt 30° Azimuth 0°
Plane Tilt [30 j .
Azimuth ’Wﬁ -
/ West East
South
Yearly meteo pield
Optimization by respect to Tranzpogition Factor FT 099

Lozz By Respect To Optimum -2.3%
Global on collector plane 1743 K'wh/m?

" Yealy iradiation yield
™ Summer [&pr-Sep]
7 Winter [Oct-Mar)

% Show Optimization

X Cancel 0K & ‘

ﬂﬁ 3.16 ﬂﬁﬂ1‘ViLlﬂ1111Li’)EN"]J’ENLLNQL"HE]QLL@'Q’E]”W]@]EJTI 30 99FN

Q’ﬂ Orientation, Variant "Mew simulation variant” EI@

Field type |[Fixed Tilted Plane -

Field Parameters

Tilt 45° Azimuth 0°
Plare Tit [45.0 j
Azimuth [00 =]*
/ West East
South

Yearly meteo yield
Optimization by respect to Tranzpogition Factor FT 0.9z
Loss By Respect To Optimum -9.9%
Global on collector plane 1607 K'Wh/m?

% “Yearly iradiation vield
™ Surnmer [&pr-Sep)
7 Winter [Oct-tar]
% Shows Optimization ‘

X Cancel ‘ 0K & ‘

T.Iﬁ 3.17 ﬂ'liﬂ'l‘ﬂ‘L!ﬂ3JNL@HQ%@QLLNQL%@&LL?N@WVIGIfJ‘V] 45 93

A 4 a o a P Y o 9 =< 1 Y v dy
3.3.44. maﬂmmmjmuwwvaaumam@ﬂggazaunammmmmsumﬂmmmum%mu
d a d a a o o
. URAUFALUTIDINAYFUA Monocrystalline silicon YUIANITHAN 210 Wp 31UIU 22 LN Tagi
1 9
MMIADLUMAUTASUAIDINAGUUVOYNTY 11 UHI 2 YA 1Az URIATINTABYNTUNT 2 A 11

msaovuIuiy  190unefines oo  Schneider U XW4548 YU1A 230 1208 50 1§50

4.6 Dlatad w331 3.18

U
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") Grid system definition , Variant "New simulation variant” i =] 51
Global System configuration Global system summary
[T =] Number of kinds of subriisids Hb. of modules 22 Mominal PY Power 48 kiwp
= Module area 32 mf Masimum PV Power 4.3 kwdo

> 53 Simplfied Schema Hb. of irverters 1 Mominal AT Power 45 kwao

Homogeneous System |

Presizing Help
" Mo Sizing Enter planned power |45 Kfp. . or available area |32 i 2
Select the PV module
Sort modules @ Power — " Technology  Manufactuer Al madules ~
[210wn22¢  Simana Mono210 Ekarat Manufacturer | Open
Appiox. needed modules 22 Sizing voltages ©  Vmpp (EO'C] 23.0
Vec (10°T] 37.1V
Select the inverter : oI
Sotinverersby & Power  — ¢ Voltage [max] & Manufacturer |Pllinverters | % e0Hz
[46kw  195-550v BOHz w4548 schneider 3| Open
Nb. of inverters 1 - Opeatingoltage 195550 Y Global Inverter's power 4.6 Ko
Input masimum vollage 500 v
Design the array
Number of modules and strings | Ereticncamtiions
L shodbe | vimpp 50°C) 253 v
Mod. in series [11 = [~ between 9 and 16 Vmpp [20°C) R
j Voo (10°T) 08 v
—
Nbre strings | | ey 2 Plane inadisnce 1000 Wom® Magindsta @ §TC
Dveroadloss 0.0 % - Impp (STC] 1724 Mas. operating power 4.6 KW
=" 000 B Shewsizna| 2| | ety 1894 at 1000w and 50°C)
Nb. modules 22 Area 32 | lsciatSTC) 1704 Anay nom. Power (STC) 4.6 Kwp
= User's needs Detailed losses g K Cancel

3 ? 4 a Jd a
gﬂﬁ 3.18 YUADUMTIADNUANIFAALAIDINATTHA Monocrystalline silicon
d a Jd a a o o
9. UAUFAAUTIDINAYFUA Polycrystalline silicon YUIANTITHNAN 210 Wp 31UIU 22 LK Iﬂfﬂm
1 9
MMIADLUMAUTASUAIDINAGUUVOYNTY 11 UHI 2 YA 1Az URIATINTABYNTUINI 2 A W19

msaovuuiy  1¥ouneiines Bno  Schneider U XW4548 ¥U1A 230 1288 50 1§5A%

'
4.6 nlatad aagalin 3.19
. 3 .
[/, Grid system definition, Variant "New simulation variant” = | O[]
Global System configuration Global system summary
= Number of kinds of sub-felds Nb. of modules 22 Nominal P Power 45 kwp
Module area 36 Maximum P Power 45 kwide

? % Simplfied Schema Nb. of inverters 1 Nominal AC Power 4.6 Kwac

Homogeneous System |

Presizing Help

~ Mo Sizing Enter planned power & [4.6 Kwip, or available area ¢~ [36 e %

Select the PY module

Sort modules @& Power — " Technology " Manufacturer [All modules ~
[210wp24v  Sipoly ND-210R1J Sharp Manufacturer 20°_~ | Open

Approx. needed modules 22 Sizing voltages :  Vmpp (B0°C) 24.9 v
Voo (10°C] 40.2V

Select the inverter

[ 50Hz
€ Manufacturer |Faverites =l & eoHz

Sort inverters by: & Power — " Voltage [max)

[ -1 Open

Nb. of inverters 1 | Operating Voltage: 195550 v Global Inverter's power 4.6 KwWac
Input maximum voltage: 600 v

Design the array

Number of modules and strings = Operating conditions

should be | vmpp (60°C) 273V
Mod. in series [11 — ¥ between 8 and 14 :::D[,[wz; I;2]] ﬁgz
Nbre stings  [27 = ¥ oy possivity 2 Plane iradiance 1000 W/m? " Max. indata & sTC
Qrostter 09% g ooy [9]| IS 1e32 MmO AT
Nb. modules 22 Area 36 7 | Isc(atSTC) 161 4 Array nom. Power (STC) 4.6 Kwp
g User's needs Detailed losses g X Cancel | 0K |

3 ? J a Jd a
511 3.19 FuapUMSIIARALKITAALEI®INASYHA Polycrystalline silicon

U
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d a d a a o o
A, URAUFAUTIDINAYFUA Amorphous silicon YUIANITHARN 105 Wp 91UIU 44 LN Tagriing

1 4 a J o { o ' 3’, o
ADLUHUFAAUTIINAYUVVOYNTY 11 LWN 4 @ uazummﬁ‘mmﬁmwﬂmm 4 A WININIT

=

apvuuiy 198unesines I Schneider U XW4548 Y11 230 1208 50 1350 4.6 A ladtagd

#4319 3.20

U
2 Gri i : .. : ; At
[/ Grid system definition, Variant "New simulation variant’ = =) @
Global System configuration Global system summary
[T =1 Number of kinds of sub-fields Nb. of modules 44 Nominal P Power 46 Kwp
= Module area 64 nF  Masimum PV Power 47 Kwide
2 :‘bt Simplified Schema Nb. of inverters 1 Nominal AC Power 4.6 Kwac
Homogeneous System ]
Presizing Help -
¢ Mo Sizing Enter planned power & [4.6 Kwp, ... of available area ¢ [54 e ?
Select the PY module
Sort modules & Power — (" Technology " Manufacturer |4l modules

I 105 Wp 26Y a-Si:H tandem PROTECT ASI1 105 Schott Solar AG

Sizing voltages :  Vmpp (E0°C) 28.3 v
Voo (10°C) 421V

Approx. needed modules 44

Select the inverter

Manufacturer 20__] B Open

¥ 50Hz
Sortinvertersby: & Power  — " Voltage (max) ¢ Manufacturer |Favorites ~| [~ BOHz
[46kw  195-550v 50Hz w4548 schneider =1 Open
Nb. of inverters 1T =T OperatingValtage: 195550 v Global Inverter's power 4.6 Kwac
Input maximum voltage: 600 v

Design the array
Number of modules and strings

|  Operating conditions
2| 2
Initisl degrad. 10 % & he_-] |

Vmpp (B0°C) 312V
Mod. in series [T1 = I~ between 7 and 12 Vmpp (20°C) 354 v
Voc (10°C) 463V

Nbre stings  [4 —| ¥ only possibility 4

Plane inadiance 1000 W/m? ¢ Max indata & STC
Biedondioss: DO% == . Impp (STC) 137 4 Max operating power 44w
Briom ratio 300 B showsizing | 2| | TS 1654  at1000W/n? and 50°C)
Nb. modules 44 Area 64 n7 | IsciatSTO) 1624 Amay nom. Power (STC)  4.6Kwp
<m User's needs Detailed losses g € Cancel I  OK

‘Ijﬁ 3.20 mu@aumimaﬂummaaumamm%m Amorphous silicon

3.3.4.5. i lannmamurarisnams ldndanu Wi luthuwneide Tagviims

auramfsmams Idwasan lWihlu 1 v fevadluTisunsy aegain 3.21

% User's needs: daily profile definitions

User's needs: daily profile, Constant over the year
T T T T T T T T T T T

03 B

06 1

Hourly Power [W]

0.4 .

0.2 1

0.0 I ! 1 1 ! ! ! ! ! ! !
0 2 4 6 8 10 12 14 16 18 20 22 24

-Operator (acting on all values) Display Values of -

@ |dentical Value |0.00 W
" Add Constant over the year

" Multiply W
"ﬂ ork out
" Renomalise to sum =

<1 Back x LCancel

=% R =X
Hourly values

Oh |0.000 12h|{0.000
1h |0.000 13 h|0.000
2h |0.000 14 h|{0.000
3h |0.000 15h{0.000
4h (0.000 16 h|{0.000
5h |0.000 17 h|0.000
6h |0.000 18h|{0.000
7h |0.000 19h|{0.000
8h |0.000 20h|{0.000
Sh |0.000 21 h|{0.000
10h|{0.000 22h|0.000
11 h|{0.000 23h|0.000

Average 0.000 ‘W
Day sum 0.000 kwh/day
Month sum 0.00 kwhimth

Units W -

0K

i 3.21 msmuualinamsldwasanuvesglnsal Tuih
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3.3.4.6 tiamuuadulsdvsumsesnuuuszuumwnan Il Iaasaduaso1miaguda a2
mymamnasnu Wi Iihnesasaauasenadausonaa lalunar 13 Tasldisns

Simulation ﬁﬂgﬂﬁ 3.22

ST

. = 8] R
[/ Simulation, Variant “New simulation variant’ =B =B % |}
3 Zﬁ; Hourly Simulation Progress E@Iﬁ
L
Status:
Executes the simulation by steps of one hour @ Project P
[NNNNENNEENNNENNEEN V500
ion factors for Diffuse [ Display @ orientation I
1AM € Houly Values c [
) Diffuse 060 feiDaly v ales @ Horizon System
Albedo 0.766 " Monthly ¥ alues |
Display daily values Simulation 17/06/90 @ Near Shadings « Grid-Connected

Meteo: Global, Diffuse, Tamb
On coll: Global, Diffuse, Glob. eff.
System : EMax, ENet, EUse
Load: ELoad, EUsed, EQver

5.37, 315kwh/m2.day, 30.65C. 0.0m/s
£.02, 3.00, 0.11, 5.88 kwh/m2.day
2.30, 2.28, 2.18kwh/day

Unlimited , 0.0, 0.0 kwh/day

= Continue
X Abort

@ system

" Stand alone

§ P

O Module layout

|
‘ Output File

<] Back to params.

« Simulation

P
gE

¢ DC Grid

' v
519 3.22 Yuaeumsszuranavealasunsy

UG

3.3.4.7. evmsvdszuranamanaa i laounasaduasornadats1sunsy PVSYST a'ld
3
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