


PV SYST 7.4 4ajad aplail) geali pull
S 9hmd) 3 (i gy 2

S 9hmd) Jild Ci gy 2

ad jpall Ui

LU N

O S LN |

YY) dda s o gl o) LSt \h&&l.)h\git_u}j\g*‘i ciligall 423 gdaa (3 g8a)) Arar
A Al Abilwall a5 Y (s ccilgall (ha 4 giSa Auhad 485) ga o ] guaall

2023 / 25876
ISBN 978-977-87074-2-7

ISBN 9784-977-847074-—-2-7/

VN r89rr7r8"7r0r427

)Y a8
st sl )



daial)
Wy e adladl g 33all 5 calaill s JLaSll o diall ya JS3 galedl s Blel Lal wildll ) any
(e 325 PV syst 7.4 deja ae Jalaill (saiaall 3o dadie GUSI 128 LY i o S
Agaal) A il Alaid) o) g dpsa il AUl dakail Calidia 3lSlaa 5 apanal geal yy g
BLSlaall el o alad dpadl (o)l Ao 3580V Lee) sl olaall ad ) 5 froda dadail 51 40811 e
8 JSLiall g Canall (il g A8 yma g aldail) 5lSUaa g apaial yiial g b GliSay Cupa
b elld IS CallSs gl plaa (g Al il g Al 5 Adll g plall Calide cint lageai
Jsaa sl Ol gin g | el Conia adl ) )l e Lidds of il dlaall a5 680 5000 (33l
3 DU 3 jalaal) 8 jeaY 5 ilanall g Aaall) Cadl&all A8LcaYL o J8f dday Loayl g dagiill il
PRSPPI g N P NIOS I G W g SQ B | NP VO 5t P PR T PREIY
Al Y ol Juady elly (K1 g dvaniad ands Al slSlaall 5 avanaill el ju alaia ) (udiga sl
oo 13 (¥ YAl b gy lal) 48 pla alai g QUailly dlaall 45 plaill 3 il
& 7oA sl Jane ¢ el rlide S agii @llany o Lyl 5 dad) ) Cilma yall 038 pa bl
Dssall g Cilaslaall g ddlia) 5 oUad1 and i g Jaand 5) daa i U 128 zeals
PV syst 7 @ oa—ually PV syst 4S )5 (o jalaall caalail) zeals Holl (day i 53l
OY5 e jida sl aniloa (3 e agd e ST ) el (A aies i Caad s Tutorials
O sS55I QUSH Ly 8 eil dl) 30 ersinall 2330 B 5 aide QS 12

e Jae L Lo g g Deads €1 5 QLS 13g] Dlesa
S laa) Lol xe Jal i) eliSay ol Ao dic A coan 5 4 JLaS)
cccé:\é)ﬂ\ ‘RA} 4&3\_5 cz\.adw\

G 9hd) 3l G gy 2

Y YY/4/0 Y (uadl)




gl

RSN Grid-connected system - My First Projectds¥) (S 5 s — 48l Juatiall aladl)
ettt First contact with PVsyst PVsyst ga Js¥) Juai¥) 1,
A ettt Full study of a sample project & 54 (JUa) 73 gail AalS 4l j2 3, ¥
L SO Project specifications and general procedure 4ala) s aYl g £ g pdal) Sliual ga 1, Y,

Y bbbttt ettt s e Defining the Project g s al) iy 25 Y, Y, ¥

L SO Saving the Project § g al) hia 1.3
Wi Creating the first (basic) variant for this project & s éall 13¢3 (ubullt) Jo¥) Jaaial) sLa) Y, ¢
T ettt Executing the first simulation 53 slSlaal) 3455 3,0
T ettt en Analyzing the results g=idl Jalad 9,0,

Y et b ettt ettt Analyzing the report s Al Jilasi 1.5.2

¥ s Adding further details to your variant ¢ »iie ) Jualil) ¢ 2l ddli) 1,1
T e Far shadings, Horizon profile ¥ cilag 3aad) JMUAI 1,3,
¥ s Near shadings, 3D construction ) (A8 s Ul cqu il Jullith 3,1, ¥
T ettt Detailed losses Jxaiilly jluad) v,1,¥
ET et Loss diagram examples 5 bwdl) hbia o 484 1,7, ¢

O ettt ettt E ettt et A et b At R R AR AR E £ £ e Rttt h bkttt et e s e R e e et e Conclusion 43l VY
O ettt Basics of 3D Near Shadings ¥ (8 qu il Jullih el ¥
O ettt ettt Defining the 3D scene 2la) (A6 gdial) 3aa% ¥, )
O ettt ettt b ettt ettt be e tens Constructing a building s 3 ¥,
OA ettt Positioning in the 3D scene 2ta) (D agdial) 3 ) gall 3aa5 ¥,), ¥

) ettt bbbt bt bbbt s s Adding the roof il ddLa) ¥,1,¥
UL ettt Adding the PV panels 43 9,4<) g1 ¥ d8La) ¥, ¢
14 Adding more shading objects J:il) S (e 4 3al) ddL) ¥,1,0



o el

Positioning with respect to the cardinal (Aa¥) s ulull) Jlsa ) sl duailly ad) gall 325 ¥, 4,1

L PP P PP PPPPPRPURPRP direction

VE et Shading test and animation4s jaliall a g ¥l 9 SN JLIA) Y,0,V

VO ettt ettt aeeas More Options <L) (e 334l ¥, 9,4

VY s Use of the 3D scene in simulations 3\Saall cibiles 8 sl S agdiall aladiea ¥, ¥

Y bbb Linear Shadings &3l Jiil) ¥,Y,)
At Electrical effect: partition in module strings Juduu (& C)aa gl) a1 L < 50 ¥, Y, ¥

A ettt ettt s bRt a b s ettt e Rttt ne e bt e e s tens Conclusion (ildll) Ladal) v, v
AY et Meteorological Data Management 4 5a) sla J¥) il 513 ¥
AY e, Introduction to meteorological data management’*—,uelt Al ¥ il 50y dadka ¥,
AY ettt ettt Data organization <Ulsl) adali 3.1.1

A4 ... Opening the meteorological data management optionsssal) sua 31 cility 3 )3 < JLA i 3.1.2

) ettt ettt ettt st ettt enananaeeas Geographical sites 4:8)_aal) a8 sall 3.2
AT e PVsyst’s built-in database)( Pvsyst 2 4aatall cililbl) 33018 3,21
e Synthetic data generation 4 Ukl <l 1165 3.3
R TR Meteo tables and graphs 4sbal) a ge i 5 43 5a) sba ¥ Jglaa ¥, ¢
Yt bbbttt Graphical output (23« g) AY) ¥, £,
LI 25T OT OO Tables Jshaadl ¥, ¢, ¥

V+71 Importing Meteo data from predefined sources Wawa 33350 jilas (e 4y gal) s Y1 cilily o) il ¥, 0

Y s (Importing PVGIS Data) PVGIS <y 3l il ¥, 0,0

MY Importing Meteo data from custom fileyawia cila (e 4352l Sla ) Ly 3 il 3.6
Y e Detailed example of importing a custom file gaxaia cila 3l iud luali Jla ¥,9,)

L TSR Conclusion 4<ia ¥,V
Y A bbb Components Management <U gSall 5 13) ¢
VYA s Defining PV modules in Pvsyst &g g ¢Sl clas gl) (faa5) oy i £,
VYA Defining PV modules from Datasheets <Utall (3190 ¢pa A gua g < Cilas gl) iy i £,Y )




o el

e (Inverter definition in Pvsyst) Pvsyst 2 (uSlall Ciy o ¢,
LI S Defining an inverter from Datasheets (x&Uiall) cUladl 35l (e (uSladl Ciy 25 €, Y)Y

VED e Stand-alone system: my First Project Js¥) (& g e :J&iuall aUail) o
VED e First contact with PVsyst :PVsyst s Js¥) Juai¥l o,

Y ON s First project procedures 44 e Jiiwall alail) £ jdia 51 ja) i ghid o, Y
VOO . Creating the first (basic) variant for this project & ssdal) 133 ((sball) Jo¥) Juiall pLES) 0, ¥
YO ettt Definition of User’s needs aiiiwal) clalial yaas 0, ¢

YO A ettt Basic definition (ba) ciy il o, %)

VY s Other profile for user's needsaiaicall Clalia¥ AT Gy ol cile 0, ¢, Y

KL OSSOSO Define the System Uil <y 25 5.5

YV 0 ettt Executing the first simulation (1Y) slSlaal) 3,di5 0,1
AT ettt ettt ettt e et e e te e be et et e ebe et e beeheebeebeeaeabeeaeebeeteerenteereentens Conclusion &Ml o,V
YAG e Pumping Systems Hydraulic Circuit ol 4aaiy 40 g ) 3l
A ettt e e et e e be et e be et e ehe et e e beeaeeabesbeebeateera e beeteeaereenaentes Deep Well Ge s 1))
Y ettt bt a b st a et st nene s Lake or River & i 33 6.2
YA ettt ettt ettt et et ae et et eae e etann Pressurization system hiual) alai 1, ¥
Y0 ettt ettt ettt et a et ea e et ere et eat et et et et ete s et et etenteretets Storage Tank /A 6.4
Y ettt ettt ettt te et te et ae et et et et et e et e e ebe s eae s erenna Piping circuit cU¥ 3 513 6.5
YAY ettt ettt Head and Pressure units kil g hélall clia g 6.6
AT Pumping system: My first project Js¥) (g e — fudall dakiif v
Yt e et e b e ete e ere e First contact with PVsyst PVsyst g Juail Jgi ¥,

Y ettt Isolated pumping systemsal g jaall fuall dakii 7,1.1

Y ) e Conventional pumping systems 43188 gedal) daliif v, 1, ¥

Y ) ettt First project procedures Js¥) & g dal) (<l shd) Slsla) V, ¥
A1 R Creating the first (basic) variant for this project & ssdall (mbull) Jo¥) il sL&H) 7.3
Ya A et Basic definition of Water needs 4xilall cilaliadl ulul) Ciy poill V¢




o el

.................................................................................................... Definition of system aUadll (i i V, 0

.......................................................................... Executing the first simulation (1Y) 3lSlaal) 3,43 V, 1




:J oY) Sl

Al Alatial) dalatyy)

Grid-Connected systems




Al Juaiall HUail
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® pysyst 7.4 - TRIAL

File Preliminary design Project Settings Language License Help

{ii Welcome to PVsyst 7.4

Project design and simulation

il e T
Grid-Connected Standalone Pumping

Utilities

S % D

Databases

Tools Measured Data

Recent projects 0 Documentation

DEMO - Stand alone system at Dakar

Mew Project 0
'I' DEMO : Pumping project at Dakar

% _DEMO_COMMERCIAL_MARSEILLE
7" Mew Project

T 0.5 30 ksl dbazo QF.A.Q.

F gl a8 p5yio

Open PWsyst Help (F1)

.‘ Video tutorials

The contextual Help is available within the whole software
by typing [F1].

There are also many guestionmark buttons for more
spedfic information,

:,? PVsyst user workspace

C:Wsers\foussef Elsaadawi\PVsyst7.0_Data |

4. Manage | | Tl switch |

‘ ] Exit |
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File Preliminary design Project Settings Language License Help

ﬂi"' Welcome to PVsyst 7.4

Project design and simulation
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Grid-Connected Standalone Pumping

e

Utilities
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Databases Tools Measured Data

10



Al Juaiall HUail

-alll) &JM‘ 3] aujlu A\A)l )@ «"Grid connected <3l Jaia" &})&A Hlial) aie

® Project: _DEMO_COMMERCIAL.PR]

Project Site  Variant User notes

. - 1 oy
Pro]ect + Mew I_ Load H Save w  Import B Export ° Project settings Delete A Client 0
Project's name |_DEMO_COMMERCIAL_MARSEILLE | Client name Mot defined
Site File Marseile Marignane MeteoNaorm 8. 1 station France O. \; "'

Meteo File Marseile_Marignane_MN72_SYN.MET MeteoNorm 7.2 station Synthétique 1/t Q @ 0

Simulation done
(version 7.3.0, date 08/19/22)

. Y
Variant + Mew H Save | Import Delete o Manage 0
Results overview
Variant n° WCo : _DEMO_COMMERCIAL_MARSEILLE_First Simulation |
System kind No 3D scene defined, no
shadings
—Main parameter —Optional i i System Production 695 Mwhjfyr
| @ Orientation | | @) Horizon | Specific production 1521 kWhkWp/yr
’ S Performance Ratio 0.857
| @ System | | @ Mear Shadings | Mormalized production 417 kWhjkWp/day
e —— Array losses 0.62 kwhkWwp/day
| (@) Detailed losses | @ Module layout | ) Advanced Simul. | System losses 0.08 kwhkwp/day
| @ Self-consumption | | @ Energy management | | . Report |
| (@) storage | | (@) Economic evaluation | | |»# Detailed reslts |
‘ Q System overview ‘ ‘ | Exit ‘

10l Oa (B9 psiall g ) ALELELY) g piall 3 51) A g (19S5 0

O psiinn (5315 cle 5 el ) iyl gans (31 (g 3S all SN 2" 3all Project” -)
sl system configurations pUail) il o5 LSl (e 5) ddlise <l jatia oLy 4D
Sl gl Je g gy Gall (g giay lallail (calculation variants cl—wall ) yaia
iy ya Jie Aalal) Cilalrall (a5 4 gad) sl )Y iy e (s sing cile )5 LEY) 5 el
workspace (s .& s —dall 133 Aalall Cilalaall g munaill Lo g )& (a5 < Albedo sualY)
PRI* Galall cala ol e Jiasin (PVyst Jeall dalis

s Lan cclalail Ay s adil) il jatl) apea Ao aUaill jiaie S (g giny 1" paiall Varjant” -Y
Lgladill g (lallall 5 da il &1 9 aae 5 Ll il il 82 Gaati BSlaall il )
Ly Aalinall 0@V il g jliauall 5 Al 5eSI Oaa sl 5 cJaiaall Jollaill 5 wuigl)
og 9 diall Cala a5 pdiall Ol yuata Je (g giad Al lalall g sSea olilall 3ac @ 8 el
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& 5 e U<
:Steps in the development of a project £ 9 call gl &l glhd

B_)..)MA:\MJJS&A\)L;@:\MMDMcPVSyst&thumﬁ#m

A ¥ @il geographical location (A aall adsall aan sty o5y G ol &)
.meteorological data 4 sl

A a5 5 S Cilas o)) olail Ladd elly La Lay <hasic system variant (b alaill jusie pasd
e i A uS) gl g A eI Claa ) g g g Aaliall Aalall ol A sl 5 il
ad a5 LAY 13 basic configuration G—aloul Uy s PVsyst & it <osu Lgaladi )
exdiall 138 BLSLae @liSay o3 J oY) ) o) a4 slhaall Cilaleall ppaad 4 gine 4y ial il
Audlatiall ol ) Sl 8 A Wi o )T 008 ol 108 ()5S adadn g

a A La a5 byl V1A af 505k e successive variants dabia) <l il pasd
Lo s ¢saluai®Y) apill 5 csaaaall 3 jludll Cilalaa 5 3 Jallaill 5 capeall Jaldaill (5 ¢ V) aldail)
aen il agd s agijlie (e (S Jia adaia g variant e JS lSas clile Caay Gl )
BAStaall ) Ll Jpualil
Tips - Help 338 bwa — milai «

s oY) Gy 8 F1 e Jaroall sac L) 400 (5 sine ) J a5l el Sliay PV sy st 8
il slrall o 2 3 Ao Jsandl )50 G588 o a5 algdiwl Adle ) Lial
Bacludl aud e gunsall Jsa dluadl

Jlisy bl s La) () 5S5 38 5 14lmy Lo iy dlaiaii ¢ pea¥) (sl il ) PVsyst G ms Ledie
Aama o Lo Jgpanll e bl g ile) ja) 0S8 Of (S sl (Uad

Defining the Project g sdall <iy 2l 3, Y, ¥

‘_As _)9.1\?3&} —iial \H‘ a3 "New projectd,p;&j y e "‘_As_)i'ﬂ &, iial \MAAJSQA
"Site and Meteo 4z sall sla Y1 5 a8 sall"
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oject: _DEMO_COMMERCIAL.FR]
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Project Site Variant Usernotes

Project

+ Mew Er Load

Save wp | Import  mp Export o Project settings

Project's name # | DEMO_COMMERCIAL MARSEILLE

Site File

Meteo File

| Client name

Marselle /Marignane

seile_Marignane_MN72_SYN.MET

MeteoMorm 8.1 station

MeteaMorm 7.

g

s

France

tation

Delete

Not defined

Synthétique

il gl LAY A Andall jelai apall LAl 5 e aial) ang

Current geographical site: Geneva_Cointrin (Original PVsyst database)
Click on OK to transfer to the project area.

Search || I IA\I countries vI
File name Town Country Data source
Gallions Reach/Bermondsey Gallions Reach/Bermondsey United Kingdom MeteoMorm 8.1 station ~
Gallvare/Malmberget GallivareMalmberget Sweden MeteoMorm 8.1 station
Gallvare/Suorva Gallivare/Suorva Sweden MeteoMorm 8.1 station
Gallup/Alison Gallup/Allison United States MeteoNorm 8.1 station
Galtarviti/Bolungarvik Galtarviti/Bolungarvik. Iceland MeteoMorm 8.1 station
Gambell Gambell United States MeteoMorm 8.1 station
Gandhinagar Gandhinagar India MeteoMorm 8.1 station
GanzhouMeilin/Gili Ganzhou Meilin/Gili China MeteoMNorm 8.1 station
Ganzi Ganzi China MeteoMorm 8.1 station
Garevo/Ust-Tsyma/Zakamenka Garevo/Ust-Tsyma/Zakamenka Russian Federation MeteoNorm 8.1 station
Gartland Gartland Narway MeteoMorm 8.1 station
Gaziantep Gaziantep Turkey MeteoMorm 8.1 station
Gedser Odde Gedser Odde Denmark MeteoMorm 8.1 station
Geisenheim Geisenheim Germany MeteoMorm 8. 1 station
George Island Berens River George Island/Berens River Canada MeteoMorm 8.1 station
Gera/Leumnitz Gera/Leumnitz Germany MeteoMorm 8.1 station
Gera/Leumnitz Gera/Leumnitz Germany MeteoMorm 8.1 station
Geraldton/Moonyoonooka GeraldtonMoonyoonooka Australia MeteoMorm 8.1 station
Geraldton/Moonyoonooka GeraldtonMoonyoonooka Australia MeteoMorm 8.1 station
Gerona/Girona/Salitia Gerona/Girona/Salitia Spain MeteoMorm 8.1 station
Geyberaa Island Geyberaa Island Russian Federation MeteoMorm 8.1 station
Gielas/Svallaonas Gielas/Svallgonas Sweden MeteoMorm B. 1 station
Giessen/Krofdorf-Gleibera Giessen/Krofdorf-Gleibera Germany MeteoMorm 8.1 station
Giessen/Rodaen Giessen/Rodaen Germany MeteoMorm 8.1 station
Gifu/Kawasaki Gifu/Kawasaki Japan MeteoMorm 8.1 station
Gifu Gifu Japan MeteoMorm 8.1 station
Giles Giles Australia MeteoMorm 8.1 station
Giza Giza Eaqypt MeteoMorm 8.1 station
Gizhiga Gizhiga Russian Federation MeteoMorm 8. 1 station
Gioa Haven Gioa Haven Canada MeteoMorm 8.1 station
Gioaur /Gidqur Giogur/Gidaur Iceland MeteoMorm 8.1 station
Gidiqur/Giogur Gidqur/Giogur Iceland MeteoMorm 8.1 station .
| Linhthoaa e, | IR T— " 4okt
; &+ e
[ ﬁ, Set favarites m Export | [ Mew | Delets [ I,_r Open | [ | l / oK

e Laise Yoo Nea e gt Jlls dlaerall il s0eld (o pdge HLiial La) cliSay <

Al 8 S 6l (8 s a8 ge a7 Sy gl Meteonorm
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Meteorological Data 4 sadl sl—a V1 il 5" aleill zealijall (A g sa M oa <
sacld 43 0 glall Gl yie AT af ge o) s sl oLis) &y 5 S 1) (G Jaadll) "management
callall

e sty (Aaie ) dahiall 5 a5 )V (Jshall lad (ya jall Jad) ClflaaYl ¢ 5 dall 1B g0 22y «—
A el 4 galdl ala ,Y) ity

Sa i cale dsa Al 8 delw IS alily e s siag 53l Meteo <ile o lSlaall adisi v
Ll PVsyst a st «lld CaDlay Al y8) 2t o(aS Yo (e Jil) 5 ) slaall dalaiall & oy §4) 5
Wil i€y clld aa s Sl gal Ay sl (uilall o e 2Ly el S dpelila wal Cilily de sena
lad o (e T pry a8 sall IS 13) 53l lacal alwe clilull sac8 3 jAT Meteo <ale sl

il gy Jagi yall a8 gl g 4] clali cmeteo wale Jlialy cilay 13) sAdiadla
Lﬁﬂ\ "Project settings &})_.ld\ Gilalac ) 5ol (948 ) eliCay c&})_.f&.d\ ile glaa 4 g UA <«

Agal sl SOl

® Project: _DEMO_RESIDENTIAL.PRI

Project Site Variant User notes
PrOject + Mew |_ Load H Save wp Import  mp Export 0 Project settings Delete
Project's name IDEMO Residential system at Geneva | Client name Mot defir
site File Geneva/Cointrin MeteoMorm 8. 1 station Switzerland
Meteo File IGeneva_MNB1_SYN.MET Meteonorm 8. 1 (1996-2015)

DS 13) el ey 2 s SV Al dail) o+, Y Aad | ganll Jale Jaaety 1040 0 685 () cale (<
Led (58 Al 8 A Jie el Gl dale aaa li€aid (Juall (A JU) Jae s o lad g
IS Bl ezl
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[ Project settings

Albedo | Design conditions  Other limitations ~ Preferences

Jan.
Feb,
Mar.
Apr.
May

June

—Albedo values

—HMonthly values—————————

[0.20 | uly |o.20 |
[0.20 | Aug. |o.20 |
[0.20 | sep. [o.20]
[0.20 | oct. |o.20 |
[0.20 | mMov. |o.20 |
[0.20 | Dec. |0.20 |

—aet a common value———

Commaon value

(Default: albedo = 0.2)

o

—Usual values for albedo————
Urban situation 0.14-0.22
Grass 0.15-0.25
Fresh Grass 0.26
Fresh snow 0.82
Wet snow 0.55-0.75
Dry asphalt 0,09 -0,15
Wet asphalt 0.18
Concrete 0.25-0.35
Red tiles 0.33
Aluminium 0.85
Mew galvanised steel 0.35
Very dirty galavanised ste 0.08

x Cancel

v oK

JSa i) ¢asanail oy 5 nia o g s il cilaln Sl ga a e b Al il Adle (5 g

A4l

aldail) aaat o U1 18 Lgaladiinsl oy a8 gall o adtiad 88 ) 5 canaaill 3 ) ja Gl 0 daduall 528 daad
Lower Glaall agall aal i adtiall 551 all da 0" axi 3lSIaall 8 Lgie i oy ¥ 5 oy (alal)
e gall o adiad daga dad ol cusaill Aadle A "temperature for Absolute Voltage Limit
(Sasb sl 5348 shadl) dgad aBY) aal) o gd) Glalai Aadlw Adaii ya Lgd) Cun

128 8 Hleal) dA 3 e Ll o3 il Lsall 5 ) el da 50 (585 () gty AUl Aalil) (g
(bl cilaliall & J8) 4 0e A jo ) en s o ALl A jlaall o das ol gl 8 a8 sall
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L Project settings

Albedo | Design conditions | Other limitations  Preferences

—Site-dependent design parameters

Default
Reference temperatures 9 % Lower temperature for Absolute Voltage limit m oC
for array design with
respect to the inverter Winter operating temperature for VmppMax design EI C
input voltages
Usual operating temperature under 1000 W fm2 =C
Summer operating temperature for YmppMin design =C

—Other design parameters

~Array Max. voltage——— -uVoc value——————— Limit overload loss for B
® IEC (usually 1000 V) ® From one-diode model design
) UL {usually 600 V) () From spedification 0

—Transposition Model for this project——— AC losses power reference
() Hay model {robust) 9 ® PNomPY(ac) at 5TC 0
® Perez-Ineichen model (sophisticated) ) PMom (inverters)

—Circumsolar treatment
O Induded in diffuse 9
® Separate treatment

x Cancel JDK
Saving the Project & s<al) ia Y, ¥

& gl =t _&jJJA\ lass i allal ¢«(Variant Gl yurdal) Gl jla ) calan) Sl Lﬁ\) eyl die
MM‘M‘?S:\M&:‘_\:\A c.ja:\_u._\g_'dae_u\ e\d;luh‘;_;a}i .&}‘)ﬁd\w&zb;\ %éﬂ\ ) sall
RUIPEE SINFEVEN

t Mew.PR]

Project Site Variant User notes

: — 1
PFOJect + New [,_: Load H Save |wp | Import  wp Export ° Project settings Delete “
I}
N
Project's name |New Project | Client name Not defined
Site File Geneva/Cointrin MeteoNorm 8. 1 station Switzerland
Meteo File Geneva_MN31_SYMN.MET Meteonorm 8, 1 (1996-2015) Synthetic

Selected Meteo file: "Geneva_MN81_SYN.MET".

/ Please save the project.

16
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Save project as ...

Description /
|Farm gt Geneva I

File name
IGeneva_Cnintrin_Prnjev:t I
Directory C:\Users\Youssef Elsaadawi\FVsyst7.0_Data‘\Projects

DEMO_RESIDEMTIAL.PR.]

Al Baw____ Project.PRJ
Dakar_Taklou_Project.PRJ
project 30 kw pumping.PR]
Daryat al _awatah_Project.PR]
t_y al B_r_d_Project.PR]

I
x Cancel | ‘ HSEVE |

Creating the first (basic) variant for £ g -&all 13 ((mabulll) Jo¥) paiall L&H) Y, ¢
this project

84l ains J V) el oLy dagliall GliSay o 5 piall &y sall sla )Y) DAL 5 &8 gall 230a7 2my

JSall kil "System sl 5 "Orientation 4as sl : jea¥) &5l Cp dras () lia dgladl

A JLa) a3k s lSlaall aey 1 5ala Gl & 5 5 diall (e yuriiall 138 (o ey el ol L)

Arceatl) 21 1) olai) o camy Laasi ol il g ¢ parte 6 Lhanasd i ) Al Clalaall Al

Leahasinl S Sl Tnverters osS)sall dde 5 & g3 g ¢d gum g jeSI Cilaa gl dae g 6

17
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Please choose the plane orientation !

Variant + New H Save » Import Delete 0 Manage

Variant n® I'u'CU : New simulation variant R
—Main parameters—— & ~Optional —Simulation
[ @ Orientation [ @ Harizon
Run Simulation
[ @ System [ @ Mear Shadings
@ Detailed losses @ Module layout O Advanced Simul.
@ Self-consumption @ Energy management o Report
@ Storage @ Economic evaluation Detailed results

ad i giclle Cpat i Cun dan gl i a ao e i 2l s "Orientation 4 sill" e 3l gl o
) A il el Jall Ul 55 5 Apesadtl) 25Ul (S iy Galad) Jind g 53

® Grientatio i i imulation variant™

ﬂ Field type |Fixed Tilted Flane o

—Field parameters ———————

Tilt 25° Azimuth 20°
Plane tilt @
Azimuth o
West East
South
—Quick optimization
—Optimization with respect to—— 0
® Yearly iradiation yield
O Summer (Apr-Sep) 14 | | 14 — — |
O Winter (Oct-Mar) - Year -
1.2 - 1.2 -
—Yearly meteo yield 1.0 . 1.I}//—‘\
Transposition Factor FT 1.16 0.8Q FTranspos.= 1.16 E 0.8 -
) . | | Loss/opt.= -2.774 5
Loss with respect to optimum -2.7% 0.6 T 1 s 1 1 | | ]
o 30 60 50 80 60 -30 1] 30 60 50
Global on collector plane 1481 kWh/m? Plane titt Plane arientation

18



20l Joaial) Sl

Sl g (a5 fixed tilted plane Jite Cul (5 iasa o Wllia 34w 31 #1001 S 5o
(s e L oY e 50Y0) azimuth Caend 25 5 tilt s sivall dia das) ) o Jeani ¢ g 5yl
Al Ll i ) ) ) A 55 (o3 olai¥) 5  siad) Lo Gy A gl I o) iy g

Al Gl Y W55 e o A il

AN 5 dsaiaes "OK G sa" (358 i echaa gl 35 Jaall g5l A all ol Jay 3

a3 ol Y "Orientation
'System Ui Ao dld wy &5 LA o

é_\gf\ dalic dal wa Wl Qi SXS ceU:'a.ﬂ\ Ba g (s ;Pre_sizing Help (el ?79;3” ‘_“A pacL_cwall
Y J oY) lingd o wan (o g N WL (ST Uia dad 23a (555 ) ol o pe 1300 00 Jlsa
Jliall o oS3l ) 8L PVSyst - eass

:Select a PV module 4 g9 ¢S 8aa g A8 <

"Generic ?L‘;" 2 "All modules <las ) JS" JYA e il Bac 18 ‘_g A gam g yeSBan g yidl
PVsystu'A):.:s_m c)\jﬂ\@fwwy\gﬁ_d\ ;)';J\‘éj_.ia\jv~ . J\)LJJ;}MZ\SJ_HS
" SH o daly LY Adlaay) ASURY S8 ol cam caSladl )k HWEA) s Slall LAY Sl

"Please choose the Inverter model, the total power should be 7 kW or more"

oshll galal Glle laal WSy (Ll 3yl 4,0l :Select the Inverter (uSadl JLid) «

PVsyst g5 « 518 V,0 3 08 Generic plall pSlall jlias o Lol g LSV ) oo 5 28

Ban g 10 Lo (5 gint Lagia US 62 strings ¢uiledw <] Inverter a5 (sSle :alaill SlS Uy <
(! 55) A (3 Al

e yad) 8 2B )30 da gl 5 oS8 ol cangy A i adll araaaiy GuSlall 5 (U sall) 32 1) & g5 an aey
fen (e i pea) ol Uad ALy ol 1) 20 ol A 6 La) ) el a e (30 ) il
i B ypad Adaad 1Y) (5 jriu 28) odlef Aain sall aill b 5 Lgaa oty o 5 Ly i ) ol LY

(s AUl yual) ae Al ) Cas
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finition, Warian simulation variant™

Sub-array 0
—Sub-array name and Orientation [ Pre-sizing Help h
Mame IP\«I Array ) Mo sizing Enter planned power ) E k\wp g
) Tt 25° } s
Crignt. Fixed Tilted Plane Azimuth 209 ... or avaiable area(modules) ® m
o
—Select the PV modul
IAvaiIabIe MNow \/I Filter IAII PV modules \/I Maximum nb. of modules 30
| _Generic | | 300 wp27v si-mono Mona 300 Wp 60 cells Since 2020 Typical ~|f c open I
D Use optimizer
Sizing voltages : Vmpp (60°C) 27.1V
Voo (-10°C) 423V
—Select the inverter
- 50 Hz
IAvallable Now \/I Inverter Info Motz
I_Generic \/I | Vl O, Open
Number of inverters EI : Operating voltage: 300-600 YV  Global Inverter's power 0 kWac
Input maximum voltage: oV
—Design the ar ray
—MNumber of modules and strings Operating conditions Please choose the Inverter model, !
The total power should be 7. 1 kW {optimal) or
Vmpp (60°C) 27V .
N Vmpp (20°C) 32V
Med. in series EI . only possibility 1 9 Voc (-10°C) 42 y
Nb. strings D 4 S Plane irradiance 1000 W fm? Max. in data ®) 5TC
Overload loss 0.0 % = s 0 Impp (5TC) 9.5A Max. operating power 0.3 kW
E— T Sizing Isc (5TC) 9.9 A (at 1050 W/m? and 50°C)
Nb. modules 1 Area 2 m? Isc (at 5TC) 9.9 4 Array nom. Power (STC) 0.3 k\Wp
/~Select the inverter
50 Hz
| Avaiable Now | output voltage 230 V Mono 50Hz & 60 Hz
I_Gm- v TS0
Nb of MPPT inputs ]2 Operating voltage: ~ 150-750V  Inverter power used 7.5 kWac
v i ; - : -
% Use multi-MPPT feature Input maximum voltage 900V  inverter with 2 MPPT No power sharing
(7] between MPPTs
~Design the array
~Number of modules and strings Operating conditions
Vmpp (60°C) 407 V assi of = sl a3
. Vmpp (20°C) 486 V @ ac s Sl ada
Mod. in series v (O between 6 and 21 @ | | voc(-10%0) 634 v
. 'S o \/ N .
No. strings E]V & only possbilty 2 Plane irradiance 1000 W/m?2 O Max. in data @®sTc
oA bes 0.0 % = I 0 Impp (STC) 19.0 A Max. operamgzpowef 8.5 kw
Pram ratio 1.20 Sizing Isc (STC) 198 A (at 1050 W/m? and 50°C)
Nb. modules 30 Area 49 m? Isc(atSTC) 19.8A Array nom. Power (STC) 9.0 kWp
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e Jsa Jimaldill ey el Jliin 091 3ISlaall da 30U dal 1Y) jalindl apen ()Y Lidas 2
"Ok Gl se" o il iy ¢ Jall gl b adeill eyl 13 8 BaY (Jan agall) 128l sal
The Sl J8 (uSlall 358" - pdaill e (g sing Al g e Ao Jiani 98 ) JLaaY) daa (e Ggiaill
oz ially Jasd o 585 Sl Jalais o o Jl 850 & Minverter power is slightly undersized
-@‘J“‘ 22 sz"

PVsyst 2 ditu ) olshl o
Al ) Aeal g2 e S8 ail) o ol dlaia Lokt g slSaal) Cay jal

Aagliall S Jsa Adla) cilalad gl e glaa (A 2 gaal) G ol il ) <

Y J1 30 Y sl (K1 cananaill G ) AU ) gl il pdatll i

BlSlaall 25 s agues sladl a3 jaa¥) ¢y gllly pUadY)
SO0 ey AL Yh) o s il e sle da gl e 83 sa gl ) 330 Lal a5l 268 i
.("has not been defined sxs3 o ol Jay (gale )l o 1L

Executing the first simulation 5% sl Ldii 3,0

Lag)) ¥ sl oY) )5 ases sl (Project's dashboard g s -fall cila slaa da ) 8
Sl e 48 gia ol (Al

Agle sl LiCa 5 "Run Simulation s8aall Juala" ) § Juadl o

F \
—Main parameters —Optional —Simulation
@ Orientation * @ Harizon
’ Run Simulation
(@) System (@) Near Shadings *
(@) Detaled losses @ Module layout [ Advanced Simul,
@ Self-consumption @ Energy management Report
@ Storage @' Economic evaluation Detailed results
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SSlae )y GliCay V) Lebinay oY ol ) A gl Sl 91 il il o1 5 o0 3lSLadl ) 5
"Advanced simulation" (e dacally a8 (Aaliall 45 sl sl ¥ iy = s

2 Simulation, Variant "Mew simulation variant”

—Simulation parameters
Variant Ihlew simulation variant] |
Project Farm at Geneva
Site Geneva/Cointrin PV module Mono 300 Wp &D cells Inverter 7.5 kWac inverter
Harizon Free Harizon Unit power 300 Wp Unit power 7.5 kw
System Grid-Connected Mb. modules 30 Mb. inverters 1
Array Power 2.00 kwp Priom AC 7. 50kWac
- . %
£Preliminarv definitions \ Simulation dates
Cptional furth These dates correspond to the dates of your
dgﬁr?iEZns ch::rreﬁned 9 I meteo file. They cannot be overcome.
. ’
data analvsis only. = OutputFile
from [1/1/1990 e Meteo beginning
‘ Hourly data storage = Batch simulation wto [12/31/1990 ~ Meteo end
MB: 1990 indicates a generic year, i.e. which
| Spedial graphs [ Optimization tool doesn't correspond to really measured data for a
given time J
C |, Comparisons Aging Toal utput File .cav——
\ [C) Enable output file
e ™ —

P simuiation ! Results ] close

D5l e il s OV Leplady o g8 A8eie (al 2 Y Ledy pad (S ALl < Sae o A 51 iy el
Gy J) o Y AN BlSaall late ) e Lea cpadill day 55 jeday o "Simulation sSsall" e
M s g pe () Bl Gl S el die Laddls

Progression, elapsed time: 1=

Executes the simulation by steps of one hour

Simulation 20,0620




20l Joaial) Sl

Analyzing the results gUidl) Julai v, 0,

Gl elle Cany A B Ciladaal |l Ladle Ao 8 "Results gl ) sa ao ye (a2
@ sing ) Gaad) e aa gy JB0Y) Cilalea L3 Al g eladl (of S ) pae (e S 5 i
il e T A 85 )8 Jadh 205 Al s2a 3LSLaall Ayl iliil) 5aa) g Aaal 3 (adli o Caw e
O A 5 el e Jsl plikail e Jsaanll o Aoy dacal gl ¢UadY) GLEESY 5353 50 2
& sl gl sl

Sslull Jsa dliate Glaslae 458 A A0 o pu 3l e 23adl (5 s ¢ ) sall a e a ill 6 5l (&
S 48l "Daily Input/Output diagram (sl Sl jaall/cdardl lalada (m jay aUaill olal)
st ol e panall (5 e o dalal) (S allad) o Lei DU A1AS 2SN 6 Lgiia o

ol LB s 5 Uy i Lasitons Ui 138 00395 0 on B Sland 3 Ay st ol Al -
Clelad) ie (ALY1) Blad) oy < ail 13) 550 jallda 5o 5l s Cadlall cliniV) 138 3 50S)) gl
A0 daeaill ok e ylise 3g8 e

(ALl g HUaly i 30 Jaaeiil) ) (5 WYY dscagdl i (AdEiacal) BN dpuailly -

" Results, variant VCO "Mew simulation variant™

ters Main results

Simulation

Project Farm at Geneva PV Array System Production 11489 kWh/yr Mormalized prod. 3.50 kwh/kwp/day
Specific prod. 1277 kWhipfyr  Array losses 0.44 kwhWp/day
Performance Ratio 0.872 System losses 0,07 kih/kWwp/day

Site GenevaCointrin PV modules Maono 300 Wp 60 cells Inverter 7.5 kWac inverter

System type  Grid-Connected Mominal power 9.00 kwp Inv. unit power 7.5 kw

Simulation 0101 to 3112 MPP voltage 3.8V Mb of MPPT inputs 2

(Generic meteo data) MPP current 9.4 A

Array Temperature vs. Effective Irradiance

1 1 1
Walues from 01/01 o 3112
sTC

¢ during numing [°C]

System Output Power Distribution

1 1 1
Values from 01/01 to 3112

odl indo grid Wh ¢ Rin]

. Report

E:«: Predef. graphs
b Hourly graphs

Tables ‘

[“?_‘ Economic evaluation

0 200 400 600 200 1000 1200 0 2 4 [ 2 e
“=fective Global, corr. for IAM and shadings [Wi Power injected into grid [k,
v e (Wi i 1 P05y stam Output Power Db | | [ Loss dgram ‘
Daily Input/Output diagram Array Voltage Distribution
=7 T T T T T T T T 160 ——————T—T—T— 7
I sof- Values from 01/01 to 3112 w“g@s . 140 Values from 01/01 to 31112 -
2 wf Ll 1 Z = ] ~
g #3 §§ py [ Recenter
2 W : : 'r ]
z W = sof g
= 3} b g d
i i § of 1 :
& ] g al ]
2wl : 2 1 H' Save
= I I I I o I I I I I
0 z 4 [ 8 10 360 380 400 420 440 460 4380 500 520

Global incident in coll. plane [K¥Wh/miday]
Daily Input/Output diagram -~

Array voltage [V]
Array Voltage Distribution
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20l Joaial) Sl

N J—asll s AV Y mii Report sl A slSlaal) ailiil Ay Hl) e glaall pen oy
pelalati Cog e Al il 8 BlSkaal) il ee | Jidat o) ja Y kSl Al o gyl 5 Jglaal)
gl Lt il m i (e (5585 oA JalSH il e Jaandw "Report spdll" e i Laie
iaia V) ) doar e o Jsaand) @iy (Jualdill (e 2 e Sl cillead) J Y1 gyl il

tel Lo LRl 1 8 aaS (a8l (e

D) iy elld 8 Ly usiall a5 8SLaall g 5 p5ial dilide il o :Cover page <M dadua <
Axd g0 g anna g olaill ¢ 63 Jga Cilaslaa s PVsyst

il pia adge BLSLaall e ziliig g 5 il aUal (5 il e adle ;AU Aad il
Ladl o mill il sine Jgan 68y JalSIL 323 4 2 dla )l pailad

Cle sl corientation alaill (5 siwe 4xn 53§ 53 :3WSlaall Laladl Lyl ) daleal) (ALEY dadall
(=5.9) CreSigdaadt wall il <l c(g._xfuﬁl\j Lzl d,.dkﬁ\) Shadings Jalladl) J s dale
Bkl Gilalza ¢dd saia4ll

SV Ay o il LY Bl ) lSlaall A ) gl sdag) ) dadual)

Sldll ppan 5 A8l ) 5l 65 eada sy 531 5 (PVsyst J eagmdl 3 5ludll laladia sdwalddl dadall
O cpnaill slladl ) 68l o oG g celallai 3 sal B 15 dia 138 2ny olaill Jsh e
g

sl Sl A/ sl hlda (e b 3L Aald Al o sy rdewdlud) dadall
ASull) (840 ghaall A8l a5 53

Analyzing the report i Al Julad ¥, 0,¥

Fourth page: main results 4w gutiil) ey 1) Aadual)

‘Alia 1) LS EDIE aaad a3 1 oY) Lialatl Al
Lo L Al 3lSlaall 4l dagi)) :Produced Energy 4aiiall 48Ul -
4 g8 aall dne WY 3 0l e ks e Al 48l ;Specific production s i) g&Y) -Y

glai¥) Cag ok eV 8 3aY) s aldail) U] e 5 G3e 138 5 (Pyom at STC)
(asal) dba )Y Gk cad gall cana il
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CleleSY) oo Jiiwe JSi dud aUaill 335l 5% :Performance ratio s13¥) 4 Y
abd\@ﬂ‘;&uu}u} .BJJ\)J\

Main results

System Production

Produced Energy 11.57 MWhiyear Specific production

Performance Ratio PR

1285 KWH/KWplyear
87.79 %

A giaall dagdll 5 4y el ailly daiia g clgailiii g A N Gl il J s o (5 sing dadiall oda Jid
(U oLy ) & gana ol ¢(3) adl da il ) Ui sie 4y siaall dagdll ) 65 o Sy Adlaayl)

;&L«SJAMM\Q\M\&_&.U&S

Balances and main results

GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid PR

kWh/m? kWh/m? ‘C kWh/m? kWh/m? MWh MWh ratio
January 334 20.36 1.85 50.8 49.0 0442 0.431 0.944
February 56.1 31.33 259 76.6 742 0.664 0.650 0.943
March 105.7 44 56 6.67 1314 1211 1.003 1.072 0.906
April 138.8 63.42 10.57 154.0 149.5 1.257 1.233 0.890
May 168.3 7380 14.58 171.7 166.9 1.368 1.341 0.868
June 187.7 85.93 19.11 184.5 179.1 1.446 1419 0.854
July 187.2 7413 21.34 188.0 182.7 1.448 1420 0.839
August 160.5 62.96 20.35 174.7 169.9 1.355 1.329 0.845
September 119.0 55.25 15.68 1413 137.3 1127 1.106 0.869
October 720 39.11 1143 9238 89.8 0.764 0.749 0.897
November 385 21.86 5.96 56.8 54.8 0.481 0470 0.919
December 26.7 15.70 273 4.7 40.2 0.359 0.349 0.930
Year 1203.9 588.41 11.12 1464.3 1421.1 11.804 11.569 0.878

Ll 4 gl sbea )V Jlas) dad 8 oda YY) (5 sl 8 () alledl glaiYI 505 GlobHor

4 gl ala,Y1 Jlan) dad Ly oda (Ailadl Al aill) ddapall 5 ) jall da 2 o g
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20l Joaial) Sl

Glaas oal Lﬁ\ Ot S g e b gl amy cc.q_aal\ G sia A (L;Sl\) gadbd\ tu‘)!\ Al GloblInc
(3 siadl) (5 sivsal POA oanss Lo Glle) &y pucy

Jallaill) 4 adll Snadl) ey ol clranal) Lo Jladll (JS)) cddledl glaiYI 525 GlobESf
(Q}m\ Al (JAM e all g el

&= Gl 51y ("Incidence Angle Modifier o siudl 4y 5) 5 Jaxa") o il 451 5 s TAM 14 gala

comonh Ja g O 8 5Lty Al o sim 5 g LAY lans ) Glad Jmy (530 g LaciY) iali

A ) 383k e a3 Al g e ala ) elazll e Ol wlSai) ) e ) S5 (2aledV) 138 2 g2y

Lo gl

(u,nde\ LL\)\AJA) A0 gan g 5eSI) A8 g8 mall) Lot L;"J\ 4alal) EArray

23 il Ll Dl 5 GaSladl e ey AS03N 8 Lita 2y ) d8U) E_Grid

@Mﬂ :\:\S\A;Y\ Aaliedl ‘_;:; &la.ﬁ:‘}]\_a Aalaidll EAI'ray 4&3}4})@5}\ MM\ 3eleS EffArrR

el Adlaa ) dalud) e g liYG ddleiall B Grid AUl 316 EffSysR

el elaV1 it el lan g b (e sl ) Al 8 A e ) Al yan ) S oy

i Sl Gl S 5" U8 (e Gl jaaiall 038 238 23 "Normalized Performance Index

& OV ey o a5 A sada g e8I alaill ¢1aY 2 ge 580 JRC (Ispra) "Joint Research Center

il 23] JalS = 45 e i Y e PVsyst d saclall 44l 5 5isd JEC61836 (sl sl

23 sS Lasie FI e Jaiall i iyl e ladatll e w138 )5 5-8la J gam o)l i)

ol (5555 [asy/dal s sLS/ac i al 5 SLS] — wdl) e yuael aly cctlan gl 638 i (Ll (3o Al

U e sladl

LS Maanl" 3 laSs Wity e (’M\ O 13) asal) CLu\ ;Lf!;);d\ 2ilal) Yr, Reference Yield
Jps/Pa/ac e & 5 lS] 2 lgie yall GlobInge 4ed Lase ¢ AlS

A8 ghiaall (ye A8lall - L53) 148 ghiaall dalss) Ya, Array yield
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Al dsall ; Aledll sUaill Mile Y, Final System yield

A ghad) L LA Le=Yr—Ya
ARV INEN Ls=Ya - Yf
eIV A PR=Yf/Yr

Performance Ratio = E_Grid / (GlobInc Pnom(nameplate))

Normalized productions (per installed kWp) Performance Ratio PR

| | I | I | | | | I | i | | | | I | | |
; I Le: Collection Loss (PV-array losses) 0.44 kWh/kWpiday 1
| Ls: System Loss (inverter, ...} 0.07 kWh/kWp/day

Yf. Produced useful ene inverter output) 3.48 kWhikWpiday

Mormalized Energy [ kWhkWpiday)

0 o E
Jan  Feb Mar  Apr May Jun  Jul Aug Sep Oct MNov Dec Jan  Feb Mar  Apr May Jun  Jul  Aug Sep Oct MNov Dec

arrow loss diagram (gl 3 jLudl) abada :dwaddl) dadal) o

B 1360 Jalaiall 138 aay Lliadil) Hildl) gaes qe caldaill &gl e § LU PVsyst 46y 5k o o2
& sl il ol jpaiall ol Aaait) A e die daladinl a5 avaaill ol jla Jala]

(Rasal) da Y1 Aad (e Aol ddais) 88Y) aeiill  GlobHor
() il ey 53l 5 PR Cluad aa ) hisaill a2y Globlne

Adlia) agusl Sl 0 oS cle e ) Jaaaliill (e 3y 3l ddlia) die 4y sl il IAM
A ) Ly oy sl g ey Al apmal) Jllaill

Clzaadll Je 48l GlobEff - Coll. Area

.(= GlobEff Effic.nom) STC dic 4xeuy) 4 gindl 4 EArrNom
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Loss diagram

1294 KWh/m*® Global horizontal irradiation
+13.2% Global incident in coll. plane
-2.95% AN lactor on global
1421 kWhim® * 49 m* coll. Effective irradiation on collectors
efficiency at STC = 18.45% PV conversion
12 B0 MWh Array nominal energy (at STC effic.)
-0.98% PV loss due to iradiance level
-5.72% PV loss due to temperature
A +0.75% Module quality loss
3 -1.00% Module array mismaltch loss
-0.94% Ohmic wiring loss
11.80 MWh Array virtual energy at MPP
-1.98% Inverter Loss during operation (efficiency)
¥ 0.00% Inverter Loss over nominal inv. power
4+ 0.00% Inverter Loss due to max. input current
~ 0.00% Inverter Loss over nominal inv. voltage
= -0.01% Inverter Loss due o power threshold
~ 0.00% Inverter Loss due to voltage threshold
11.57 MWh Available Energy at Inverter Output
11.57 MWh Energy injected into grid

¢ gl pde g B allda g ct\;ﬁa}”) @.A;ﬂ\ [Br{IVEQE T PSSO T IWES Array losses
(Sl ) La g eeIDLLY 5 Bas gl 33 g g

.MPP ¢ puadll A8Ual) 4ags vie daliall 48 gaindl) 48l EArrMPP

DAl aaea (5 5S5 e Bale) 2 31 Jaastll g 3T ALk ;uSlall S Inverter losses

(Al G AY

oSlall 7 jaa die dalial) 43U EOutlnv
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aday g Sladl o Y sl il GAlall OB aa gl san yial) Ll il

sl e (gl

AU 84S gaaal) A8l

AC losses

EGrid

s bl ac )l B agul) (e ABliAL 18 63 lia () BaY

e\.b.ﬂ\ '&JL»'; J\JS.A & a@-uﬁ” A ol e\.b.ﬂ\ (e P Olaad CJM :‘.PJAM f‘G"‘”y\ Jid
ADlay sl sl L) 5 Y s ALl (e oSl 23U (Ja1l g sl pn) Ji <

() A e

D0 IYA el LAl sda ) Jsa ol Sy Adadlal)l JdJas s o daglall ) 8l ) oS

el

Wl iy s gl aielida Cang 583 (e 6 3 (sf paas @iy Uia :Report option 8 JLa

2 3all parad’ dliSay "Report option" U pladinly &l Gl 5 A edain Sl el yyass
ALl e 2y (ol lisderl Joualitl

0 General options | Final report aption E Cover page

~Selection of available pages

Section

=+ [ Vo, New simulation variant, Simulation date:11/01/23 22:46with v7.4.2
Cover page

- [ Project summary

@ simulation parameters

’ Main results

= Single-line diagram

- {8 Loss diagram

(=) Predef. graphs

—Graphs options
[ Draws the weather corrected PR graph

Adding predefined plots to the report:
You canuse "Detalled results » Predef, graphs”in the project’s
diglog.

~Monthly values table

Units of the loss diagram
O Automatic
@® knh
O Mwh
O awh

~ Nb. decimals

Column #7 |Energy injected into grid vl
Column #3 |Performance Ratio v|
Column #9 | vl
Column #10 | vl
| Reset to default |
~System kind

[0 customize the propased system kind text

|No 3D scene defined, no shadings

Variant notes

[ Include variant notes on the report for all variants of this project

i " Variant notes
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Saving the simulation 8lStaal) Jada

13U gie Al el jlEall (e 2 e el yaY ol A alall ddlisall el juial) "laia" e (aliie YU o8) Jic
Liad (Sas) ol o sl 138 S5 e il el (alal) il e A gy i pall ins
(Sladd) g Q) Jae e Al 8 shad 8 saaa

"DEMO Residential Geneva First Simulation. VCO" «ilall 8 J5¥1 juial) Jads ot
axde oLy S 1Y) @y ey VC25 VCI1 lilall cililes e 380U Gl izl Jani
BWSlaall cillee il Adild) il yaciall (5 68 AUKH Cainl "Save Ag asly Jada" aladin) (e 2SUS (s
é.a\.m]\ dS..:AbI\MJA\EJsLJ\‘;c\}“MM\MN\@WmmL;y@sLA‘&})M@LA\
At g g pdiall sSaida gl d

Adding further details to your variant &8s ) Jualdil) Ga 4 jall ddla) 1,1

Loy pxicle 55 fa ) saaadl Jocalail) (e el 2L a) @li€ay ¢ 3591 " uldl) slSadl oda day
QA Al g - LeteeDa g W il (e 888l Jab (e 8 shad JSI 8000 3lSaa Jada g o) jaliela i ai
"Loss diagram 3_luall Jalaia"

Far shadings, Horizon profile (%) cilag 3l J3UN 1,1,

55 Lay 12 33 g gl (a1 il Jollat) Jadé Uulie horizon profile (38Y) <y e cala yiing
dalall 48 4 adll e global Lalle Jullll jliie) Sy dumy el Galall A gam g 5eSH Uil e
s s 5 S il ans Calazal Vo N ga e ST Qi) (S Adlse (5 5S5 Ladie Jall g2 11 &l
(«Lm.wl\ c&bﬁ)‘ﬁ\)k@wkwb\yagme{gwﬁ éﬂ‘}“ iy i cala

83 9 ga (]l (S0 (Cpuma 8 ‘_,’A ‘Lﬁ‘ s/ Jaedil) s UA Far Shadings sl JOUal) Jaas
e beam s—iladl gl il & s e my (@Y1 QA (a3 ()5S laxie Jiall 53 m ge e
oLl diffuse diiall gladll o 58l 7 58 2t 39 5

ol sl s oy 8 ) A )l g 5 el oS5 da ) 8 "Horizon Y1 ) le basall (525
& sl a8 sl sun paths Gaedd)
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H 1

Variant + Mew H Save » | Import m Delete 0 Manage
Variant n® WVCO : Mew simulation variant \/I
—Main parameters——— [ —Opbonal —Simulation

@ Orientation @ Harizon {t’j

} Run Simulation

@ System @ Mear Shadings

@ Detailed losses @ Module layout l:l Advanced Simul.

@ Self-consumption | @ Energy management ki Report

@ Storage | @ Economic evaluation |+ Detailed results

¢ Horizon {far Shadings) definition at Geneve-Cointrin

Comment Horizon line at Geneva | Cornavin| |

Horizon line drawing - Legal Time Ponts | Diffuse Factor

Plane: tilt 25%, azimuth 207 i i
L —— Nzt ot @)

] -
h \ T u

21 91 1 31 E 29 5B 39 119 1z

Azimuth [1] 13 v

Q Clear Horizon |

B height. [*]

(=T = - B D= T ¥, [ Sy U N Y=

=
=

4 ¥

‘ ) Save ” HPrint | ‘ x Cancel | / 0K
Aty a8 gall L (Caaall Il Ao gana gl Y1) mall Joms oy ¢l3gd U5 (38Y) Jad ypaa Sl
Lo s ¢ sl Badaall ol g Goamy f adal W) Zlise b oL, 53 k) aall el 5 i 5ol

\JJ\ j\ "SunEye B PENR A W_—] ol Lg.‘d\ dﬁ‘)“ i o) i ) 1_.4.1\ EN VNP ‘;\

‘ » Read/Import
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Defining a horizon line by hand Gy 891 ba yaa5

@ (8 ) Guslall e S s Akl oL 33y el o 30 g sall hawil) il yo 8 A8y g
G A B e aaladiny Gl (3391 13 Jasa Gl ddasill e ) Goglall 5 8 ddass Cadal K

S AY) PVsyst a jlia b
ala o)yt wl/ze) j3" ) sall e Sl yelay w"Read / Import A i al/se) @ 55 e jan Laie

adaday Cuad 53 (38Y1 dad 3¢) 8 L) liSay "Horizon profile reading / importation &Y <y
A A laaa (1a (S 22aa Caa ) i) Sl f PVsyst FINO

® Horizon (far Shadings) definition at Geneva,/Cointrin

® Read /Import @ “

’ |

Comment |Horizon line at Geneva/Cointrin

™ Horizon profile reading / importation

@ Horizon profile - Source 0

—Harizon from files

) standard €5V file {*.csv, = txt, *.hor)
() Meteonorm Software {=.haor)

—Harizon from web sources
() PVEIS Horizon from web Version

() Horizen from Meteonorm web service

Imported file name:

Description:

Please choose the source file |

PVsyst internal file
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Solmetrics "SunEye" 3131 (e (381 31 piul) o
Importing Horizon from Solmetrics "SunEye" instrument

8 & dagiill a8 fisheye camera ASawll (pe | ualS aladiuly (33Y) Jad "SynEye" Jau
caldl axdt 3 Y "ObstructionElevation.csv" sa—wall caldll jladl dlile caay cilile

4apaall Gl jlaadl Solmetrics a5 o 5Lis) a3 a8 (3aasi 18 1"SkyOx_PVsyst.hor"
PVsyst (= xx.4
e el 3 aag "SunEye" Al 5 Adaiilll 5 all 84y 8 sl s s Alla 614l gala
030 i) 22y 331 Iad 58 (3ol e L
M"Carnaval' b ¢ G 31 i) o

Importing Horizon from the ""Carnaval' software

Gl o oLl gy ¢(p LY (el by elld 8 Lay) aa e Al ea Slae iy g "Carnaval”
8 8253 sall ) gall aid Jany 43) a8 gall - (i jall il 535 Jshall Jashad - 481 jaall cLlaaY) (e fay
Led 5y staall Jsall 5 Lus 8

Jallaill o L&) 2ie el ) 138 8 "near objects 4l Sl LA aladiul elle ey Y 1Adh gale
138 dpawsi sale) elle Cpaiss "YourProject.masque. txt" asbs ke Jlii S iy PVsyst — aal
otk e s sias Sl il elend i Y PVsyst oY <"masque.” < a1 4l ) 5 calall

"Horiz'ON"" =l (e 38Y) 31 i) o
Importing Horizon from the “Horiz' ON" software

Go Al LY 480 2 i glll yy paaill ) jaalSY ald ae s 4lias "Camera Master™ 8131 uiad
238 aready "Horiz’ON" gl s p sy (Crand) a0 Yo ) dada 4@l ) ) 50 & shady 5l
G gl i slall aladi il Lgde (331 ok o) Uiy Baa) 5 el ) il 5 5m By sl

PVsyst (58 5 il el i oSas (381 Lad il
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sl Carnaval 8 Jall sa LaS) il jaa adgn (e fay 88 lad o) o0y 55 Larie 43 gala
Sy ALy &by Galall 405 5 5eSI A8 Uil Aa8al) clfhaaY) sass s (Meteonorm

ol a8 da ) o & jliie) & e GPS M alaaiuly ol GoogleEarth alaaiuls agaas
Loyl 138 gadaiy o shall Jaad Ay wally 150 Y1) Jalad 4000 5 o) e YAS + Jala 48800 5 oS V) ) Jalas
)il Ik e el LS agill 3 adds o) sin¥) had o Al ) a8 sall e

Using the horizon in the simulation 3l & (38Y) aladiu) o
bl (sl e g 5 el il slae A f 3 352 sal) "Horizon" Dl Joaiw ¢ 33Y) bad apas aay
6 sing—u Ala jall o288 3Sla o) jaly Ll 1) i) g @8Y) Julls Al a1 ol )

el b asy 5 38V Cay ya i 581 (gl )l Asiall by ddlial dadia e (V) )
rnll Q) 80 ety

Horizon definition

Horizon from Carnaval, Lat=46.167", Long=6.000", Alt=431m

Average Hegnt 32- Abedo Factor oes
Diffusa Factar 048 Abedo Fractien 100 %

Horizon profile

Azimuth [') 176 165 1654 148 120 108 04 01 81 60 56 41
Height '] 30 22 1.0 0.3 0.4 1.4 1.7 186 31 30 as 3.3
Azimuth [] 30 12 6 14 28 30 51 ) €1 74 T3 00
Height [] 21 1.8 1.8 1.4 2.9 2.2 27 17 23 60 58 5.2
Azimuth ] o8 108 122 133 143 150 160 171 179 180
Haight ['] 51 57 6.0 60 6.5 5.0 57 45 37 37

Sun Paths (Height / Azimuth diagram)
Fixed plane, Tiksiazimuths: 25/ 20"

a0

; S { \ 1:22 Jure

2: 22 May and 23 July
3. 20 Apr B 23 Aug
4. 20 Mar and 23 Sep
4] 5: 21 Feb and 23 Oct |
0,18 Janand 22 Nov

7. 22 Dacamber

Sun beng [']

Azmuth )
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sl Qllaill s W) Gaaian 5 (e 3 A Aadiall 0 g sall 3 jledld) Jadadia o LS

Loss diagram

1294 kWh/m?

Global horizontal irradiation
+13.2% Global incident in coll. plane

-0.78% Far Shadings / Horizon
-3.28% Near Shadings: irradiance loss

-2.80% |AM factor on global

1366 KWh/m? * 49 m? coll. Effective irradiation on collectors

Near shadings, 3D construction ) 05 sl ) Stk 1,1, ¥

Al s s s Sl alaill JalS alay1 396 St (A ) Al Jalla) Ay jal) JOUa) Aadles caldas
Mol AEDE Dy 5l IO oLl () siny ) Jacadl) 8y 3l SOl o L) Jualdsi Coa g
Detailed losses Jmadilly jiludd) V)1, Y

(s 5V BSlaall Al giaa Azl i) 2y PVsyst ddal s Lgtingt caat i) Colaleall (o a2l dllia o) 5030
) Jsa ol Sy 3l ) 38l ey el AEL Y clalad il cadl g Lt dlile caay o<
_&5).&.43\ ila slaae 4 ol ‘;A "Detailed losses aluadill 3leall™ 55 IR (e Gilaleal) o2a

Variant + Mew ﬂ Save » Import m' Delete O Manage
Variant n® I'«-‘CO 1 Mew simulation variant e
(Main paramemrs;\ —COptional —Simulation
I @ Orientation [ @ Harizon
’- Run Simulation
I @ System [ @ Mear Shadings
I @ Detailed losses "\[b @ Module layout [ l:l Advanced Simul.
I @ Self-consumption [ @ Energy management [ I Report
\ I @ Storage [ @ Economic evaluation [ |»# Detailed results
e
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PV field detailed losses s s—a s eSl Jiall Ay caiill il udll dalea” ) sl i yo (Sisi

AUl ol ol GlaBle e (s i 5 "parameter

Aol Gl Thermal Parameters -

AaasY) il Ohmic Losses -Y

Gadl axe S LID -3as 4l 3352 Module Quality — LID — Mismatch -¥
(Y S) ) Flay) S8 Soiling Loss -¢

JAM s IAM Losses - -°

() 5unSY) Slac Ll Auxiliaries -1

(llell) 4aa a0l Ageing -V

AN axe Unavailability -A

(s&all sl Spectral correction -9
Al Gl LAl g Cilalall \}y\i}ieﬁja;\% ol Blade JS fa jatui c‘éJ:\Lo‘;@
Thermal parameters 4)_all Glalaal) -
K.AJJJJA_J Jaa ngj\)aj\ u)\}ﬂ\&)jauc'&\stuﬁ#dsuﬁﬂng\)ﬂ\éju\t_ﬂ..maeﬁg
A gy eIl i gl Ainadl Aendinall Alaalll Jil 5 ) A
U = Uc + Uv - Wind " Heat loss factor 5, _all lasé Jale" Ao g5 ) o 5) 58l oty
Lo sale ZLol e s () G byl Agm alasin) ades el dglasll 4all (e Speed [W/m2K]

@A s A5 yre e Uy dadral) ol LeS g sl sa ¥ cilily & aas JS 5 Baaas ye ()5S
il asdl  Fl sl il das e ) ol Ll Uy = 0 L g

sk L PVsyst 7 ity cdalail) (e 2l e dualal) ol G
(113 Al Claanall) Glaaaall oa oo JS o) sell o il 1 0AlS 26/ s Ue = 29 «—
(alald) uA ) (5 yman 8 g jall Anadall 4 Chlas Gl ;i< 26,/):\} Uc =20 «

iVl Jaally syl
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® py field detailed losses parameter

Thermal parameter | Ohmic Losses  Module quality - LID - Mismatch  Soilng Loss  [AM Losses  Auxiiaries  Aging  Unavailabiity Spectral correction

&

—Field Thermal Loss Factor —NOCT equivalent factor

o

Yfou can define either the Field thermal Loss factor or the standard NOCT coefficient:
the program gives the equivalence!

MOCT (Mominal Operating Cell temperature) is

Thermal Loss factor U = Uc + Uv * Wind vel pﬂ:en spnlacilﬁed by manufaci;urers fo!' the module
Constant loss factor Uc W fm2 Tﬁﬁuzhfe?ﬁ%ﬁ'ﬂ?&h§§£Ec-'t"r"naari§léhnf§i-hen
Wind loss factor Uv W fm3 m/s applied to the operating aray.

Default value acc. to mounting—————————— Don't use the HOCT approach. This is quite

fusi h lied t !
(] *Free” mounted modules with air circulation canfusing when applied to an array

D Domes
) semi-integrated with air duct behind ‘
[ Integration with fully insulated back

@& See the NOCT anyway ‘

Caiall e 21 4l Glaa gl e Luld | sl o sed) ol 50 e o gl ¥l Aau) ) 2 aa 5 Y

(OIS 25/l 5 VA ae§ S jidiall Cilranall Gadl 5 an A 2oL ae 53V il
(L2 Al 20/kal 5 YA o8 Ue — dpal i8Y) dagdl) cilS (PVsyst (e ©,) ! s ;ddiadla
oalall gl b ok s Za/dal g Y e el 81 dlae Y day i 5 caelaad T laial) o l2y

AdalSie 48 oy LS S (e 2y 3l 5 20 Sall £ L3)

gl ol 848 gl 5 sl Jakade 84, ) all s jluall il jelan

20.83 MWh L Array nominal energy (at STC effic.)
2 -1.7% PV loss due to irradiance level

;-11.6% PV loss due to temperature

-1.5% Module quality loss
I\E =1 N% Madila arrav mismateh Ines
Nominal Operating Cell Ae—u¥l Jue 38l 3401 3 ) s 4 j0) " —uldll NOCT Jwle"

3adse Ao i g ddasa Cag ylal o)) o Z\J\.;LFSEJ;}S\ L) M‘;ﬁ\ 3y allda ) (Temperature
ol Axiaall S H S U8 (e dediall (g0 sall) Bas ol ldial g0 pe Qe Lde ) all (Say 5 dglall
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Jisasall Jaxii Cag ha (e amal) JS 5y Led laans &5 il o g 5l (0 slSlaally diia Al o L
Ariaall 4S5l Cildoal gay 45 jlaall s LSO Laié PVgyst b _SYy Al Sl

Ohmic Losses (dagtiall jild) 4l jibud V0700
83 g sall @lli 5 Clan 1) (e Aaliall 48U (0 (R - T2) il g ) DL 2 51 da slidl) 5058
Aaallall 48 ghiaall adas R adh 3ol g daleay yiluall 2 janad Sy 48 shiadl) Gl Hhal

® by field detailed losses parameter

Thermal parameter | Ohmic Losses | Module quality - LID - Mismatch  Soiling Loss  IAM Losses  Auxiliaries  Aging  Unavailability Spectral correction

—DC circuit: chmic losses for the array

Specified by
() Global wiring resistance Tl | mQ Calculated . .
a Detailed computation
(® Loss fraction at 5TC 150 | % Default f"‘"]
-

Voltage Drop across series diode W [[] Default

—AC losses after the inverter
—AC circuit: inverter to injection point (per inverter)

[[) Uses AC dircuit ohmic loss 9
Length Inverter to injection D m  \Wire section
Loss fraction at STC [0.00 | % |6mm: ~| @

STC: Pac = 8.83 kW, Vac =230V Mono, I =38.44 @® Copper
Voltage drop at STC 0.0V (0.00%) O Al

Uses one or several MV transformers

Uses a HV transformer

OSly STC Jiii oyl 3laty Lad 7Y, 0 iy KU LYY (1388 (e Uaial 381 12 i graliall o iy
Detailed sh—adill (il 530 358 jail) Laa W) i wdll o wad s aaail 3adaa Bl @byl
Gbia (s String Al ) Gl @D gl o gie e 3108 028 i ("Calculation

Sl adalie 387 8 ae b g GeSlall 5 Alagus sl <0l

(Yo/kls 0 v o) &kl Cauaty Juanilll ()8 cllaly | Lll ay oS Ca oy DLW (a8 () S5 1403 gala
ﬁjﬁ&&@ﬁ@iﬁd}\iuhﬂ\'é)w\ "LL“;‘?:‘:‘-“L”SM‘EJM‘@JJ‘L’SJ%“
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(o Joil) wie oMo Banaall 4l 3 jludll (1 /1000 dgan 30 Sl bale 5 5 jlual) i b
.MPP

A8 aall yaai dai e (48Ul dlae ) call Ay QuSlall o jie (G 88l (e Ul (Saall (ga g
B sdll laladia 8 Wl 3 jludl) jedai Cagus

—AC circuit: inverter to injection point (per inverter)

B%:Uses AC dircuit ohmic loss! 0
Length Inverter to injection m  Wire section
Loss fraction at STC .00 | % |6mm: v| @

STC: Pac =8.83 kW, Vac =230V Mono, I =38.4A ® Copper
Voltage drop at STC 0.0V (0.00%) O Alu

[[] Uses one or several MV transformers

IUses a HY transformer

cnls \5) Lo aa «ﬂ.\&q dua "AC circuit JJ‘)N\ Jl_)ﬂ\ 5l _)Ua) ‘"; ksl LfJJ ‘_Ar_ N
(oiadl Ak g Jgaall G b e saall 5 GuSladl (a5 Lol o Al 23 i) Ll led

—AC losses after the inverter

—AC Wire loss Inverter to transfo (per inverter) —Medium Voltage external transformer
\Uses AC circuit ohmic loss 0 MV Transformer(s), full system 0
Length Inverter to Transformer M \Wire section Mumber of MV transfos EI v [ night disconnect
. neric values
Loss fraction at STC [p.00 | % [5mms V| @
Reference Pac(STC) B.B3 kW
STC: Pac = 8.83kW, Vac = 230V Mono, I =38.4A g Capper Iron lass (constant value) % kW () defauit
Alu
Voltage drop at STC 0.0V (0.00%) Copper (resistive) loss o, 5t STC [ default
®3ilises one or several MV ransformers, _ Transfo equivalent resistance 3x21L6mR
[[] Uses a HV transformer —Transformer from Datasheets
“Medium Voltage fine [ Uses datasheets data
Mominal power
MV line voltage kv .
o ) ) Iron losses {no load loss)
Length MV Transfo to injection D m  Wire section
Copper (resistive) loss at PNom
Loss fraction at 5TC IEI.DEI I % |2.5 mm32 \/l 0 Rl :
Global loss at PNom
STC: Pac = 8.83 kW, Vac = 20.0 kVMono, I=0.44A (® Copper
Voltage drop at STC 0.0V (0.00%) ) Alu Global efficency at PNom
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Module quality loss Js:dsal) 3352 silud VY

ey G alal) ial i gl e gana ool Ailae 8 Leaad ) GG (oo oa Aadaall o3 (0 Cargl)

Claa 5 JBY) ealsiil) Caval & dal 5i8Y) PVgyst dad dniaall 48 530 Ciliial oy (slay Lagd
i)

Array 48 siaall (i bl 8 daia sall ol llad Lgadi o Jiad) 138 8 Boasal) dagdll () <5 Y 8
(STC) L@l JLia¥) da gy (3lay Lo 30aae Aaleall 28 () 8 €l & il 5 "]oss diagram
AL 8 (3las Lagh Al 8 el slae ) o Laiy

® py field detailed losses parameter

Thermal parameter  Ohmic Losses | Module quality - LID - Mismatch

H

default d

—Module quality

Module efficiency loss  |3.00 %

Deviation of the average effective module efficency with
respect to manufacturer specifications.

LID — Light Induced Degradation s sl (& aaldl) jgaail) o

s Aaad saill il A5 3as gl Q5 e V) ALY cile L) 8¢ sl e aalidl ) sanill sy
(Jaall 13 8 Aalide Ao apat ol (Sl Y

—LID - Light Induced Degradation

default d

LID loss factor 2.0 %

Degradation of crystalline silicon modules in the first operating
hours with respect to the manufacturing flash test STC values

Mismatch loss (Uil ade 5 Lud o
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& PR EPTIE| Lf 33 52 gall Chlas gl Oi 448~y "mismatch (sl axe! e daalill yleald) Loy i3
Alaladl s e il o sas g | sl (A gua s Sl Cilan ) e Al 3 WL [V pailiad iy

—Module mismatch losses

default o

Power Loss at MPP %]

| [} Detailed computation |

Jss &l pdige arg g5 jaldall ada agd e "Detailed computation (adill Gluall” 5 2l
lan gl Ao sana (uilad aded ol il 188 calSlaall Lgines a5 jludl) dalza

2 Graphic tool for the array's electrical behaviour study in various conditions.

Mismatch

Graphical tool for determining the effect of parameter mismatch, for the cells in a module, or the modules in an

array.
Basic PV module Generic Mono 300 Wp 60 cells  Typical
—Group of External conditions
O cells . units in series Irradiation 1000 | wjm?

s [ ] e
® Modules .. chains in parallel Cell temperature : o

[7] cellsfmodules in series sorted according to I1SC

—Mismatched modules parameter distribution

RMSvalue

Short-circviit current Isc= 10.02A T X
Open drcvit voltage Voc= 347V v j %

andom distribution type
® Normal (Gaussian) distribution

() Square distribution

‘ il Show histogram ‘ [ show graph | ‘ ] close |
e Of Sy A58 0 A e W) Calaa Al JBT 8 5 3lSlacall L8 A5 5 S daleall 028 Jans
AS i) 8 (e Ladiall (D LA pl) sl Leilal 88 5 aaa (S Colan 1) 5 5 13) Gy 585 ) S
(Riadl
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3aa ol 83 s (2 Jagi 5y 0 Al cptaladd) ol el ) Glia 6K o) Jdiaddl (e 2438 gata
Lo A el ane s (A o ) a5 5 Jas sy

Soiling loss &Y aS) 5 Jilud ) ,0,0, ¥

i) FLiall il A€l glaliall & S ¢y 50 A0Sy gl [l o oL il

—Yearly soiling loss factor

Yearly loss factor |3.0

Define monthly values

]

Default

9

—Monthly soiling values

Jan. |10.0 |94 July |0.0 |4
Feb. |5.0 |94 Aug. |0.0 |94
Mar. |0.0 |o9n Sep. |00 |94
Apr. |00 |op  Oct. |00 oy
May 0.0 |94 MNov. [5.0 o4
June |0.0 |op Dec. [10.0 |og

' Setall as year |

sl e(Aanaal) IS L shad (e sl JUl Jieas o) Ao lial) clill any 8 Laga grisay 39
il il 5l g sl Caulaiil sle ) el e JSI (528 U FLad¥) i apaad (S Ay 5l janall AL

5 _kaadll

70 anda (Ja) davs o) 71 0) Jhass 1l g ol 0 Caa ol dalaall 038 aladiin) Liagl Sy

_(Uaﬁ Yo BMGJE\M_. '"@c\lﬂ\ )g_uj

Aucxiliaries 35 Luall 3 3¢aY) AFRTANE

C}‘f TR OsSe 8 .(—aU:';.ﬂ\ BJ\JZ}[ Aa2A1 Leall 43U oA auxﬂiary Consumption ‘;AL;a\J\ aﬂ).@.’i.u‘ﬂ\

ﬁw\wuwgﬂ\jdwﬁid)@_‘»\@j g\}_mi}i@})ﬂ“'é)@;i}i ;\}mu.s:&j

Al (8 L oty Al 3al el 4 gaim g S
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Auxiliaries energy losses

Auxiliaries consumption defined
Auxiliaries during operation (day)

Continuous auxiliary loss (fans, etc.) 100 w

... from inverter output power threshold kW

Proportionnal to the inverter output power 0.0 wikw

... from inverter output power threshold |0.0 kw

—Night auxiliaries losses

Night auxiliaries consumption |D.IJ4 kW
exduding inverter night loss :

The auxiliary energy may be fans, air conditioning, monitoring or other electronics,
lighting,, or any other energy which should be substracted from the energy sold to

the grid.
Aging (Lsaill) 43 gl \,h,%,0
i san g Sl Al aana die B ludll aa jaS dniiadll 4 58l Glasia (ala SV s Lo Wle

AS 3l (e agh rany el g e YO 20y 7Y 0 ) ga aliiselaSl) s s o sSilaBale
0384 s g S 80 5 oY (V) aall 4l e daiiadll

8K B o2 B jldldl Aal 0 oS5 8 (las gl e de ganal) [ spaill Jaze Ja s gie 2aa Y] o2a b
e Ui 70, ) Joai Headi Vara ) Ay il il jall (oamy 0 35 138 ganill as e
i wil) 5 lyilail) 8 Lgai ol 3 s e OV g3 50 o ol g) Y s se 520 e o gieS
Lo 3,00 Jyshall (gaall e sl Jana cululd joiad | (e bl ladinly
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Thermal parameter  Ohmic Losses  Module quality - LID - Mismatch — Seiling Loss  IAM Losses  Auxiliaries

—Uses degradation in the simulation

—Parameters in simulation

Simulation for year no .
Individual PV modules:
Global degrad. factor %
Mismatch degrad. factor %

Uses in simulatio g

—Model
—PV module aging parameters ————————————

Aver, degradation factor %o year
Imp RMS dispersion Yofyear
Vmp RMS dispersion %o year

—Store the Monte Carlo valu

Monte-Carlo values 9
Mizmatch 5 years 0.13%
Mismatch 10 years 1.60%
Mizmatch 15 years 2.10%
Mizmatch 20 years 2.32%
Mismatch 25 years 4.09%
[ | Read model |

[ Hi Save as model |

[ Keeps calculated Mismatch values

100

50

Degradation [#a)]

T

Al Juaiall HUail

Aging | Unavailability Spectral correction

g

— Wodule warranty
|

Basic degradation
——— With annual increazing mizmatch

Use in simulation

5

"] Show this plot on the report

—Used for this evaluation

—Sub-array

15 Modules in series
1 Sirings in parallel

rMonte-Carlo calculation

100 Trials
10 years Random evaluation
1.60% Aver, Mismatch loss
1.46% Mismatch loss RMS

10 15 20 25 30
ear
@® Efficencies
) Losses
—Module warranty

Year 0 Warranty %% Pnom 0
Year \Warranty % ¥ Linear interpal.

Year @ Warranty % [ Linear interpal.

Year Warranty % Pnom

Average -0.72%vyear

raw The initial derate value (usually around
Curve -3%) may corresponds to the LID or initial
[ steps tolerance.

Unavailability of the System alaill Agiazxe  1,7,7,%

le alaill jigiane Cay i GliSay F LY Cilad 65 8 ALl i g5 gl AUl (158 88 55 Blad i) (e

ol a3 A0S @hals ey uiill (S Y sale 13 o Lars 2LV ae o« gl e ka6 ja 4l
s sall e Jladl) Z8UY) (1088 aaiay A0 5 e 48y jlay <l jiall oda el i) 5 JUS i g5 ade (e Aiea
ghan) e (5 s L Gl 85l aae Bl (8 @l d il axe il i SIS il

Unavailability of the system

Number of periods ,

default

Unavailability time fraction %
Unavailability duration days fyr

i Set Random

ol

Unavailability periods

Beginning Date / Hour duration
28/01/1990 | [14:00: 7| |58 | hour
27061950 | r:0o: T | [58 | howr
ls/i0/19%0 | proo: ©| [$8 | howr
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Spectral correction Aubl) il V0w

palaial) 5 il Gy e il Cigdall e Tkt Gl ol ) Jlie W) 8l sl 33k
) a5 o5 sad) eligll s e smll CDAY 3 eLal (5 sina e ol il oda aaiad 5 sall LD 3
il o a I PVgyst (4 ladii o3 milad sae @llia (AM) 4l sed) ALK Lgie | jama co szl
sl
LAl mail) 1aa Guadal oy 5 sliall e () sSeluall Cilas o aadiudll CREST zases -)
G ) 138 3kt o Sandia ks 536 b A g s S lan sl Lkl asaaill LY
Al aadiill (S g a3 Jlass FirstSolar Adall musaal) #3603 Y

Elze tpectral correcton in simulation: 7]

FiratSal=r mnde!

co: 0.8591400| Coeffident Set Pl

Monocrystalline Si

-0.0208300

i

1
cZ: -0,0058853 Metzo input Predpitable water is not available in the Meteo variablss; -
C3 0, 1202900
C 0.0268140 PY modulzs P module model: Mono 300 Wp 60 cells
Ch: -0.0017810

Losses graph sibeddl bl o)) VL0 %A

"Losses Graph sl ‘5.11,3;5\ e._a.u)j‘" e ail @l /V dlu deo il )...uu a
PV Array behavior for each loss 3 l—d ,ili JSIPV 4358 vaa ol 3386 ) J s sl
effect

A8 shiaall Jedi o g b a8 Gy (e g slall Jaal)

Loz 2 55 Al 5 jledl) & 5 dgan liSay colial Jiall (4
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o s Badae 5l JSU AUl olaY eV aall e il dpe ) dag i) a1 il sy
. -!a. O}L . . LA; ) -

PV Array behaviour for each loss effect

. —External conditions——————
Collector field, Mono 300 Wp 60 cells from Generic ernal condition
15 modules in series, 2 strings in parallel Irradiance W m2
18 T T T
! ! ! ! ! Inddence Angle 40 =
165 _ m Beam | Global a0 B
o Ambient Temper, 20 o
14 .
Wind Velocity 1 myfs
121 .
—Loss effect
"_'::_ 10 T Mominal conditions {255C)
E Module quality loss
a2 &l N Array mismatch
Array losses for 800 W/im: Incdence Angle effect
8 Tmod. =25°C, Pmpp array = 7.21kW N Temperature effect
Module Quality Loss: Inss 3.1% Wiring Ohmic Loss
4l Wodule Mismatch 1.0 %STC: loss 2.6% - Serie Diode Loss
—— 1AM (Diffuse, beam 40°) loss 1.6%
Wodule temperature = 50.2 °C ;. loss 10.0%
2r Wiring resistance ( 378 mOhm) : loss -1.3% T
Resuftant: Pmpp array = 6.11k\W, Global loss = 15.2% ‘ =l Print |
0 ] | |

0 100 200 300 400 500 600
Voltage [V] ‘

ﬂ Close ‘

Loss diagram examples el hbia o 4] 1,1, ¢
8N (e B ydlae AdliA ) ol il (g ) A5 jlaa (Saall (ge cddlide ) yuaiag 3LSLaall Jia S5 aay
JSa e gy A e 5 pilue dale 5l sllae Yy &l G HESEAY) e o guall Tadus 2y
Jallail) 5 3891 e el g U bl a1 cpilisie o paiie G 8 j—wal) Jakade 4 jlaa L)
LaY el 8 Jualiil) ey 3e (50 A5V Sl s adly Al adadsl) s )l G o 8 el

o0 Yy claiia A Lo (s ging () el Jlaall g 531 Qs (ala il

_0M\goy\wégﬂ\jchﬂﬂ\isowmeﬁ)ﬁ\dﬂlﬂ\w}ciZ\Aé.;al\
OSQJJSM\O%QEMY\QJQ;M\w&c&\ﬂ\M\‘;ij\kk&éjﬁﬁj\gcoy\
‘&Q\M\}@Y\@MBJ@M\L@@JJWVJ‘dﬁ!\e_uj\g,)}ﬂ\gsua_..aj
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RELKIP S
‘ T Project: DEMO Residential system at Geneva
4 =
sl Variant: First simulation
PVsyst V7.2.16 Licensed to: 28040100
VCO0, Simulation date:
13/07/21 09:41
with v7.25
Loss diagram
1294 KWh/m’ Global horizontal irradiation
+13.2% Global incident in coll. plane
-295% IAM factor on global
1421 kWh/m* * 49 m* coll. Effective irradiation on collectors
efficency at STC = 18.45% PV conversion
12.80 MWh Array nominal energy (at STC effic.)
\-0.98% PV loss due to irradiance level
Q} 5.72% PV loss due to temperature
A +0.75% Module quality loss
N _1.00% Module array mismatch loss
N 0.94% Ohmic wiring loss
11.80 MWh Array virtual energy at MPP
"E) -1.98% Inverter Loss during operation (efficiency)
N 0.00% Inverter Loss over nominal inv. power
L’ 0.00% Inverter Loss due to max. input current
N 0.00% Inverter Loss over nominal inv. voltage
N -0.01% Inverter Loss due to power threshold
\9 0.00% Inverter Loss due o voltage threshold
11.57 MWh Available Energy at Inverter Output
11.57 MWh Energy injected into grid
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‘; o8 Project: DEMO Residential system at Geneva

Variant: Horizon and linear shadings

PVsyst V7.2.16
VC1, Simulation date:
1307/21 09:42
withv7.25

Licensed to: 28040100

Loss diagram
1294 kWh/m? Global horizontal irradiation
+132% Global incident in coll. plane
-0.78% Far Shadings / Horizon
-3.28% Near Shadings: irradiance loss
-2.80% IAM factor on global
1366 kWh/m* * 49 m? coll. Effective irradiation on collectors
efficiency at STC = 18.45% PV conversion
12.30 MWh Array nominal energy (at STC effic.)
N -1.04% PV loss due to irradiance level
Q)-s.m PV loss due to temperature
o~ +0.75% Module quality loss
) -1.00% Module array mismatch loss
5-0.92% Ohmic wiring loss
11.35 MWh Array virtual energy at MPP
M -2.00% Inverter Loss during operation (efficiency)
N 0.00% Inverter Loss over nominal inv. power
N 0.00% Inverter Loss due o max. input current
N 0.00% Inverter Loss over nominal inv. voltage
N 0.02% Inverter Loss due o power threshold
N 0.00% Inverter Loss due to voltage threshold
11.12 MWh Available Energy at Inverter Output
11.12 MWh Energy injected into grid
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Near Shadings. irradiance loss
IAM factor on global

Solling loss factor

1248 KWh/m?® * 98 m* coll. Effective irradiation on collectors

efficiency at STC = 18.45% PV conversion
22 48 MWh Array nominal energy (at STC effic.)
-3.80% Module Degradation Loss ( for year #10)
§-1.18% PV loss due o irradiance level
-3.25% Shadings: Electrical Loss acc. 1o strings
+0.75% Module quality loss
-2.00% LID - Light induced degradation
-283% Mismalch loss, modules and strings
(including 1.7% for degradation dispersion
0.83% Ohmic wiring loss
18.71 MWh Array virtual energy at MPP
-2.10% 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-0.02% Inverter Loss due to power threshold
N 0.00% inverter Loss due to voltage threshold
18.32 MWh Available Energy at Inverter Output
P 263% System unavailability
17.84 MWh Energy injected into grid

) QG
Loss diagram
1294 KWhim? Global horizontal irradiation
+7.9% Global incident in coll. plane
-0.68% Far Shadings / Horizon

Lo aldaill Ao L 81 oS0 55 ) elld aa y s VI Jale 8 7Y Ly 3 ) (55 Ul a8
Ay el asily PVsyst (8 W) (s ol se Cay i apaa oSy oY1 e 58T OS5 sy
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&8l ydll e W) 8l e il 3 Al sl (e 70, ) Y iy 30y ) Wayl asl
Sl ikl maaill (S ie Gal i)

Al dﬁ.«
g-l.SZ% System unavailability
[ §) -1.47% Battery IN, charger loss \
id Stored Direct use St
9 o 266% 73.4% ery Storage
e N -0.70% Battery global koss
46.4% (2.74% of the battery contribution)
of ime
\) -1.03% Battery OUT, inverter loss
3.46 6.54 3.50 MWh Dispatch: user and grid reinjection
o user o user to grid

. from grid from solar ‘

o5 oadll Jias e s 5 b jluall Jalada 48U (3055 05158 e AT 8 eday ¢ S Jla) 138 b
A Lttt i Al ) Ll Aol i) o3 el i o 3R Al il e I S Yl
el jee e ilasba (Sl au )l axy A0 SN (ge A8 (g S0V 2a) aki i g A g g S

Al aas o € UK et il 45 ) 2Ll 2885

Conclusion &adall 9§,V
12 (e w35y PVisyst e 88lan g 5 e J sl dnitl o) gl prania st Uik it gl o3 3

.&j :.S\ ....~

A il 4Dl near shading construction Gl Jalbaill ey byl il ) Sl a5y
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Basics of 3D Near Shadings Construction




a1 3 g il bl

Basics of 3D Near Shadings %) 556 qu 8l Jullil) cladad ¥
Al A Gyl Jilll) aladiad g ol  SUD Jaadll 128 Caiay

i 1 ol gladl) = 5l o S SLalS YUia L o )| JalS (< Lgia Bl g Aaliall <l jaall
Dl IS5 31091 o2 aladin calal )Y 5 sibaill elac)

[PESR YV Nt ‘“;"J\j "DEMO Geneva" &j).um ‘éﬁ Aaadt el de ) jall LG ?JSA'“' c‘“;\al\ Sl c.@
(S an oA aalail) el yall Aol Adas 4 ¢SS PV syst S 55 JS A

35 m

4

 J

10m

e

35m

8m

10m

Elévation : Pente toiture 25° /\

Sut tous cotés:
avant-toits de 0.5 M H

5m
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Defining the 3D scene ¥ (S35 3gdall yaas ¥,

."Near Shadings" L (3% J& <"Project Design g s riall apanai’ 338U

Variant + ﬂewE » Import 'm' Delete o Manage

Variant n® I'M'CU : New simulation variant \/I
—Main parameters———  —Optional —Simulation

(@) Crientation

’ Run Simulation

@ System @ Mear Shadings rﬂW

@ Detailed losses @ Module layout l:l Advanced Simul.

@ Self-consumption @ Energy management . Report

@ Storage @ Economic evaluation |+ Detailed results

B8 L&) (Lia g "Near Shadings definition « 8l Jollill Cay il sl ao o il ol
"Construction/Perspective _skaiall/sLisyI"

® Near Shadings definition, Variant "New simulation variant™

—Mear shad%s 30 scene

Comment |Mo shading scene defined |

% Import |
{Ij & construction | Perspective
= Export
—Compatibility with Orientation and System parameter Mo shadings defined for this simulation.
Crient. [System 3D scene

Active area 49 m2 Undefined

Fields tilt 25.0° Undefined

Fields azimuth 20.0° Undefined
—Shading factor table

Table Graph

—Use in simulation —Calculation mode

® Mo Shadings

() Linear shadings

() According to module strings

) Detailed electrical calculation (acc, to module layout)
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Mscene el LY A ) J\.a.}iﬁ\ 5005 saall) ) Al amy cleaa 65 Al

e Shading scene construction

File Create Select Edit View Tools Help

SC - SEaty QiR |90 -9
History Selection . Point of view Zoom Render

Scene objects | Tools

f Zenith

¥ Scene objects

Name (%
. : .| & PVFields (0)

e
s
ey

¥ Groups and zones

|; Mew group 0

.West South.

x Cancel | ~/ Close scene

Grid cell sze: 1.00m Geographical - Perspective view < X:-8.45, ¥: -22.00 m  Active area: 0.00 m?  Total number of modules: 0

Constructing a building s 443 ¥,9,)

Lgalati wal g I ey Lgrpand e 0 305N S (e e gana (ge B ke Lillia (8 el ) sS0s
el ALl D agdiall b aal 5 ASS

"Composed object S e IS/ " - "Create «L&i)" ) cdailall
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L Shading struction

File 'Create Select Edit View Tools Help
" ke v |ae@e 90| L@
Hi Zoom Render
[l Ground object P—rE——
3 Single PV table ¥ Scene objects
= Array of trackers MName L%
. % Array of tables " 5’ PV Fields (D)
e & Array of domes E;.a-;t. () Objects (0)
= Array of sun shields ‘_,,-". '
5 Rectangular PV plane (single or multiple) .,,-".'
] Polygonal PV plane
[%+] Transform to PV faces
[+] Transform to objects =
"= Conwvert fixed tables to trackers
[#] Transform selected PV tables to arrays of tables
[#] Transform selected PV tables to a single array of tables
Transform to a ground object e ¥ Groups and zones
s N"'-.,_. E: Mew group 0
West South
x Cancel | ‘ / Close scene
Grid cell size: 1.00 m Geographical - Perspective view  + X:-1B.73, Y: -13.50 m Active area: 0.00 m*  Total number of modules: 0

paadl el ST s el cllan Yl ala ) AEDGE 4 5 5380 8 ) 138 (60 50

File Add object Edit View Tools Help
Se [ My-3- |4 2f@oad |ee@e (90| a (v eC |/

Histony Selection Point of view Zoom Render Measure Modify Tool
- Scene objects | Tools
¥ Scene objects
Name L3
~F PV Fields (0)
“[f{] Objects (0)

o corcel ” «" Close object

Grid cell sze: 1.00 m Perspective view 4 X:-17.85, ¥:-12.05m
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2y el el Jallasl)
Gl g i lid) iy Eua Baaa 338U &8 23w "Add Object (A8 A" il daildll op
M:ILA;)
Yo =4kl @ Ve = uA)’j‘) J\.’_;Y\ s 5 "Parallelepiped C‘,L——MJ‘ Lﬁ_}\jlo" Al JEa) 124 4;3

(¢o =g e

[ 2 Elementary shading object

¢ bV BESat Qe lkde |90 |4 |KaElE

History Selec... Point of view Zoom Render Measure View options

Object definition

i 7

: tl’rarameters
Mame
IParaIIelepiped I
Shape type

I Parallelepiped \/I

Width (DX) m
0 o)

Height {DZ) sloo m

N J

[] Thin object 0 o

—Position and Orientation
These values are defined when positioning in

the 3D scene
X 0.0m Tilt 0.0=
¥ 0.0m Azim, 0.0=
z 0.0m with respect to OY

Enable shadow casting

Color ]

x Cancel | ‘ / Close object |

Grid cell size: 5.00 m Perspective view & X -27.32, ¥: 3.24m

el G paladl clilaay) plas b = shull 6 3) sie ada s als "Close @&l L) e il
A5 3 "Add Object (oS Al sl daildll (ye

@ Yo = ua‘)aj\) ic ) all ‘;'1\_:':3\ CU;l\ Gl wlia daa g ”Para]]e]epiped C)l_-a_..d\ Lﬁj‘f-“" Al (13
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[ Elementary shading

a1 N g il e

Se W

Histony Selec...

¥ 2B

Poi%of\riew
iz

Grid cell size: 5.00 m Perspective wview

xﬁ T_z.v

4 X:-15.47, Y: -8.68 m

@ © ol

Zoom

PO | S0

Render
Object definition

Measure View options

(—rPa rameters N\
Mame

IPa rallelepiped I
Shape type
I Parallelepiped

Width (DX)
Length (DY)
Height (DZ)

SN /

[ Thin object

—Position and Orientation-
These values are defined when positioning in
the 3D scene

X 0.0m
¥ 0.0m
Z 0.0m

Tilt
Azim,

0.0=
0.0=
with respect to OY

Enable shadow casting

O

Colaor

I R cancel ” +" Close object

L?_m\_ml\ ol é\h}[\ e\.i:'aﬂ\ ‘?A Lﬁj‘}m ha 2 PRI AT 25 "Close e " 38 il

[ Building
File Addobject Edit View Tools Help
L G o ~ v z el < A%
5 Y-S |y 2faat el (90 |7 A
History Selection Point of view Zoom Render Measure )
""" | Scene objects | Toals
1 Z
H o ¥ Scene ohiects
e, . Mame L%
. & PV Fields (0)
E}-@ Objects (2)
(5 Parallelepiped v
= - Parallelepiped v
=
X
Y
x Cancel | | / Close object
Grid cell sze: 5.00 m Perspective view & X -30.27, Y:-18.51m
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Positioning in the 3D scene ¥ (A sgdall b adl gal) pass Y)Y, Y

el JalS Apally BN ~Uadl 18 48 g0 (lapa) 23 V) elile

SIS (1ledalay e "o s Y il 2 jSN5) 00 gaa o il elle e (518 apaail 4i) daadle o
0 yeal sy 23ad)

aada jlull el ga gall dadll 51 3Y)) "Top View sle pase" 1 30 Gsé sl

.(observer <l jall xua 9o 22a7)

L2 Building / Compased Object

File Addobject Edit View Tools Help

e Ml (42 rlat (@@ (9D |44 (%@ C
History Selection Point of view Zoom Render Measure Maodify

Scene objects | Tools

¥ Scene objects

Name “
~ PV Fields (0)
..................................................................... : S Objects (2)

@ Parallelepiped .r
@ Parallelepiped v

v x Cancel | ‘ / Close object

Grid cell size: 5.00 m Top view b X:-21.70, ¥: 1.23m

O il e wgisdle) Liaf di€ay . @ @ "_uSill o) aladiuly puail) ol el
el (5 gie g - IS (6l o Gl (815 - 2gball 8 lSa gl A sl Pla
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oY) ,"Object positioning Al & g 22! Ladanil CE}J\ aal 31l 00 e &l
gﬂ); aﬁ}ﬂw\w\} 6u.u}1.aﬂ_1.n;.d\ u.a\ﬁ\ Lﬂi)&jjt.@_\;w} c‘ﬂ\&ﬁ.ﬂ\é‘: )ﬂ\cﬂﬁ@g
ISV (gl sall lad e (53 50 ISy oS linS 4K ) Uiy S5 0 53535 o 5 pasa

& Building / Compozsed Object

File Addebject Edit View Tools Help

¢ M5 -o- |42 Lr@at @ (90 |4 | WEC
History Selection Paint of view Zoom Render Measure Meadify |

Scene objects | Tools

¥ Move and rotate

—Object:

Parallelepiped

—Position
¥ [ West m

T RSP RSN SRS SRR SRS ¥ [ South 10.00 m

Z fHeight

:‘ —Orientation
I -

Tilt angle

Azimuth

Around Own origin

=
=
ol
[=]
o 3

¥ Observer position

‘ x Cancel ‘ | J Close object ‘

Py
Grid cell size: 5.00 m Top view & X:22.31, Y:-21.60 m

& U s o 8 Sy QIS aia g a2 (815 (3380 aase e Jsaanlly (o lall éll ey
pll o (V) i€y 5 ¢ 8y 53ill 5 Aa) 5Y) "Object Positioning GHSI) g sa 227" ) 5a
28, = el i V5 Y = 10.00m «X = 10.00m poaias cliilla & an )l 138 5 4880
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Scene objects | Tools

¥ Mowve and rotate

—Ohbject

Parallelepiped

—Position

¥ [ WWest
¥ [ South

Z /Height m

—Orientation

Tilt angle
Azimuth

Around I Own origin \/I

D) et o 13l Ol Gl 8 JSLG 138 (3l Lo Glle (i) LY Jalas cains 1403 sata
OV il 52 O o (F2 e il i I, "Standard Perspective (o—ulill ) shiall"
S S s

& Building f Composed Object

File Addohject Edit View Toocls Help

ren e ¥ z re .
S (OG- [ lIlea S (e (9D |4 A
History Selection Point of view Zoom Render Measure

Scene objects | Tools
iz

» Observer position

K cancel ” " Close object

Grid cell size: 5.00 m Perspective view & X:10.44, Y: 69.55m
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Adding the roof <iiul 4La) ¥, 4, ¥

Two-sided roof <lisleall + (g s 50w yial s "Add Object (AS Ala)" 4l e il
BSuaall 33Ul 8" + Gables

= "t ) A" oo e Y0 = Mg lall Gkl (e VY = Mhaclall (e ralagY) 2aa

SEEN e i pda 0 £00= 1) (slaall Ayl 31 s dha o Yo

[ Elementary shading object

¢ I8V ESat e kda (90 |4 KaEE
History Selec... Point of view Zoom Render Measure View options

Object definition

i Z
: —Parameters
Mame

Il—sided roof + gables I
Shape type
Iz-sided roof + gables vI

Base width 11,00 m =

Top length 30.50 m

Roof tilt angle 25, ©

Gable 1 angle °
—

—Paosition and Orientation
These values are defined when positioning in

the 3D scene
% 0.0m Tilt 0.0=
Y 0.0m Azim, 0.0®
z 0.0m with respect to OY

Enable shadow casting

Color [ Gables [ ]

| x Cancel | ‘ / Close object

Grid cell size: 5.00 m Perspective view B X -32.06, Y:-1.70m

X =) J e S LS Zadall all 8 5y a8 o3 o slally dma Y 51 el ag i 8 ) aari 13
(sl gyl ¢Z =5m 5¢Y =5m <5m
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[ 3 Building / Composed Object

File Addobject Edit View Teols Help

[ e Y. z z T e - . '
e NN Q| VP dty (@ 9O <A | BB
History Selection Paint of view Zoom Render Measure Modify
i Scene objects | Tools

iz

,+| ¥ Move and rotate

—Object:

2-sided roof + gables

—Position
¥ [West .00 m
Y [ South
2 [Height .0 m

—Orientation
Tilt angle 2
Azimuth

Around COwin origin

3 Observer position

| x Cancel ‘ | / Close object

Grid cell size: 5.00 m Perspective view & ¥:-25.72, ¥: 23.13m

A i) aladiul sale ) oyl iy Ay ylall ity Lo (aall dliSay ccainll (o  SEN FLall Al
Q_.Q‘}LN -"Edit" / "COpy") and "Edit" / "Paste" "LB-‘AS" / "‘):");3"‘5 ‘".G“‘j" / "‘)._3‘);3" :‘5m ﬁmi
sl AT U Jiie e Jaans

"ASH aia po a8 ) sall o pe 8 ABEA Al JAaT a3 5 AT 5 e G slall alasiuly (pISD 138
(Al da ;0 40 s aaall el o (e 2SU)

L) €0y cannall (AN Jaawdl Jea e dapnfon Hlasa tjﬁd\ Oslaall J Y U-Y\
<5l « Elementary Object" / "Modify " dai" / " Il s jial -
oasia o3 gl QIS (368 15 53 ha 1585 2l ¢ ST A g -

Close M) (35 il o3 0804 ) O£ 0. iy o -

62



M) 3 oy il Jallad)

[ Elementary shading object

¢ b ¥ F\SAEY | Qe |90 | A | ERENE

ci=h

History Selec.. Point of view

Zoom Mleacire 1oy
,..-"" Object definition
1z - f

e —Parameters
et Mame

|2—s‘|ded roof + gables I
e ’ Shape type
Il—sided roof + gables

Base width

Top length

Roof tilt angle

Gable 1 angle

o -
—Position and Orientation
These values are defined when positioning in

the 3D scene
X 5.0m Tilt 0.0%
Y 5.0m Azirm. Q0.0®

z 5.0m with respect to OY

A Enable shadow casting

Color [ Gables []

[ M cancel | [ +" Close object |

Grid cell size: 5.00 m Perspective view & X:5.19, ¥:43.23 m

sl sge oLl ) 53 pall "CASH BRI G5 1 () Sala il

® Buiding /

File Addobject Edit View Tocls Help

5¢ Ik b dFaat |y (90 |0

History Selection Point of view Zoom Render Measure Madify
Scene objects | Tools
F4
..+| ¥ Observer position

x Cancel | [ / Close object

Grid cell size: 5.00 m

Perspective view d{-o X:19.67, Y2 62.83 m
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Adding the PV panels 4xiga 3480 ) oY) d8L&) ¥, ¢
dals Slall e Leania g aly O cangy el ) J (e Calisie JSG (Aslaad) 3haliall) 4 sia g <)
il Al SO0 agiall

G siwa" / "New 22" / "Object (8" : 5ia) ¢main 3D scene —usil bl 0 sl 3
"Rectangular PV plane Jikiue (55 guia g 3¢S

¢ Shading scene construction

File Create Select Edit View Tools Help

ﬁ ) Elementary shading object ALZ;'r @\ e‘ [6} @}, Q D - 0
. gl Building / Composed Object o s
v [E] Ground object .++'| Scene objects | Tools
1 Single PV table ‘__E'a's‘t ¥ Scene objects
" Array of trackers ' Mame L%
= Array of tables : E PV Fields (0)
2 Array of domes B@ Obje{_:ll:_ (l}b.
= Array of sun shields ﬂ puling cbiect v
5 Rectangular PV plane (single or multiple)
] Polygonal PV plane

[#] Transform to PV faces
[#] Transform to objects

Conyert fixed tables to trackers
onyert fixed tables to tracker % Groups and zones

I__ Mew group o

[+] Transform selected PV tables to arrays of tables

| [#] Transform selected PV tables to a single array of tables

[ W Transform to a ground object

x Cancel | ¢ Close scene

Grid cell size: 5.00 m  Geographical - Perspective view  «f X: -33.17, Y:-7.65 m  Active area: 0.00 m*  Total number of modules: 0

o S Aiaie pe OOkt we Bae 1aad aﬂ.\SA:a) Y ="eht el aae ol daas elle Cany
20,0 ="dhl" 2 ¥,0 =" m " da ja YO = "dadl &) 3" ¢ siall
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L {(Mult]) Rectangular field

5S¢ | B ES L e idm O |0 | KeEERE

History Selec.. Point of view Zoom vodul.. Measure View options
Basic parameters | Rect. size | Partition
Hir 4 - .
l | »
Selected rectangle Mo
—By modules

Reference PV module

Mono 300 Wp 60 cells

Module width 0.992 m
Module length 1.640 m

Orientation
|| 1b. of modules in length {X) B -

Mb. of modules in height (¥)

Modules X spacing m
" | Modules ¥ spacing m

—Sensitive area

Height 3.50 m

Length 15.50 |m

Rectangle origin in the collector plane

This rectangle area 54.25m?
—Total area
e Total area, this field 54,25 m?
X Required area, full system 48.8 m2|
‘ x Cancel | | J Close object
LY
Grid cell sze: 1.00 m Perspective view + % -22.33, Y: -6.67 m

&0 A s g Sl s Sl aial) sjze (eliall) aaall ae d8Ne aa 55 Y la el sda 6 sddaadla
A8l A ul ) dihaiall () e alag¥) D oLl Al 8 mali ) sy ol alal) aUaill Cay yas
el pa) ai al Mallall" 8 sadall 4 a5 Sl Clas gl Aalse (e ST ag il 8330 5 5 Sl
Gy ol 306 agdiall b Al dalaiall ae Cnslii Gy Gl ol i 53 Sy 431 (e 2STE yanid
> .8 s —dall (e "Module Layout sas gl adad®" ¢ 3o 8 Clas ol Ly sa@ill cas jill agaas

laglail) e J geaall o i) e Bacbuall (Mg sl

Al D agiad) Jual ae (5 sivea) 313 s "Close Object (I 33e )" (358 i)
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¢ Shading scene construction

File Create Select Edit View Tools Help

e LN-@- MBS ok 9D BHE .0
Hiztcr;.—' Selection ) Point of view chm Render Medules

Scene objects | Tools

N &Ll b Zenith " East

¥ Scene objects
MName .
=& pv Fields (1)
|'::|' (Multi) Rectangular field v
) Objects (1)
ﬁ Building object o

¥ Groups and zones

I_ Mew group 0

‘ x Cancel ‘ J Close scene

Grid cell sze: 5.00 m  Geographical - Perspective view ¢ X:-1.67, Y: 38.30 m  Active area: 54.25 m*  Total number of modules: 27

Y.
‘L’.—-A.Ajdmes‘xJ LEJ.A‘.AJA"TOP ViCWgS}M\ a4 ) M.:._..A)A(d,gd.ﬁ) Laail
‘;cua‘);\uﬁjﬁﬂ\hﬂé‘tﬁﬂ&}&)@d&\fﬂﬁﬂwcu;‘).d\o&‘fUAJLAM?\A;:\_;»L'A
(aallda 0 4 5S5 Ol cang) Crand) A (e 38a3 | AY) i) (3) il ane

RETESENTS N F ISR Y By S

aandl 5 C s 5 Aty Ga ) g U s e 5 (5 siasal Ly 521y 28 (3

Azimuth

Around IOwn arigin ‘v’I

Azimuth “'
¢‘J—mﬂ‘a€—*&‘“—*¥uuﬁ)¥u“—)ﬁfﬂbe§}$ Jull ) 3.8 il c(ﬂ
I i Ta dSuu L@_’_mjj c\fﬂ\j
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[Left-click] Maove along x auxis

L
f

[Left-click] Move|along ¥ axis
Il I

‘ ¥

Front sle¥) i all" 53 Gsd &l ¥ o (lid shiae) cllia moal (Y1 1ol S g gl Javia

£ 2, - z .
Jsb e paall med) cinae 1k e sl Lo @l i aim 2 il alls Galal ) 1Yiew
i) 5 dda i dikaie (gl (Al sall (any & 5L SN (oLal Bagae (35 ag—udl) Z ) sadll
ity OS5 Allbe (15 (o gud caiaal) Can (38 staall) (5 simall Caniia s 13) (5 ,aYI

_ 2 A1 DG 5l aladinly aa gall (e sall GlIb aey Sy
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# Shading scene construction — O X

File Create Select Edit View Tools Help

Se ME-a-|selean|[eede (90 B | .0

History Selection Point of view Zoom Render Muodules
. . Scene objects | Tools
Magrth i Zenith
East ¥ Move and rotate
—Object
' (Multi) Rectangular field
—Position
¥ [ West 8.52 m
¥ [ South 9.20 m
Z [ Height 0.09 m
—Qrientation
Tilt angle 25.0 @
Azimuth 0.0
Around Own origin v

% Observer position

¥ 5Sun position

x Cancel Close scene

Grid cell size: 5.00 m Geographical - Perspective view o X: 4314, ¥: 4.02m Active area: 54.25 m? Total number of modules: 27

/

A
\

\ |

68



a1 3 g il bl

Adding more shading objects JHiil) il ¢ 3y 3al) L) ¥, ,0

s ) A Y Q) LS L e agiall () B g A s AdLaly V) o s (Lillia
il ol D agiiall a0 5 jile Lgaia s

" sl (il IS/ L) sas cshading scene construction Jikil) agda ¢ L) 8

"Portion of cylinder &) shw¥) (e ¢ 3a" 232 3 "Create"/ "Elementary shading object”
Qe da ) Yy =damall 4y ) ce\‘z‘)kﬂ\g_'q_mjdh ce_u)ﬂ&é} .Shape type M\&}zw_m
A BN 3 S Y E JRAN e ) Y = plis Yl )T = adll

B8 Al g« X3 "Positioning g sall 3aa3" 313l Loy i (1 XU cmain scene (s ) dgdiall

Y.
u.:ﬁ‘)ﬁu‘)aﬁ\J&"_\.\S\J;\) UULA\?\JAS_..A_)ZMJ_A\ b“)dﬁmf&} xﬂ—T "Top Viewg}lc ua e
(Y=45m « X = 18 m) mill i ¢(ciladall 5f anall
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File Create Select Edit View Tools Help

(& Elementary shading ohject z =1
D [ . o ld (9O - 9
) ﬁ Building / Composed Object
Hi . Zoom Render
-| [l Ground object -E"-.‘;:- Scene objects | Tools
L=
1 Single PV table ot ¥ Scene objects
= Array of trackers MName “
=% Array of tables ' Efﬁ' ||,:|v Fields (1)
= Array of domes I — _{Mulh] Rectangular field -
) =] Objects (1)
= Array of sun shields ﬂ Building obiect -
5 Rectangular PV plane (single or multiple)
] Polygonal PV plane

[#] Transform to PV faces
[#] Transform to objects

4 "= Convert fixed tables to trackers

[+] Transform selected PV tables to arrays of tables
¥ Groups and zones

E;‘ MNew group e

][] Transform selected PV tables to a single array of tables

W Transform to a ground object

[ R cancel " Close scene

Grid cel sze: 5.00 m  Geographical - Perspective view < X: -2.73, ¥:-34.25m  Active area: 54.25 m*  Total number of modules: 27

Se M ya2@Beat eakq (90 |- .4 |EEN

History Selec... Point of view Zoom Render Measure View options
z Object definition
Parameters N
MName
: |Portion of Cylinder |

Shape type
IPortion of Cylinder \/I

Radius

\.-\_ // m
Aperture angle - o
Mb. of segments
Height 12.00

,-".- Position and Orientation
',.-" These values are defined when positioning in
'_.—" the 3D scene
i X 0.0m Tilt 0.0°
A 0.0m Azim, 0.0%
z 0.0m with respect to OY
Enable shadow casting
‘_.ff" Color  []
"_."' x Cancel | | / Close object
x ¥

Grid cell size: 1.00 m Perspective view b X:-23.87, ¥: -11.26 m
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@ Shading scene construction

File Create Select Edit View Tocls Help

F== o~ v, F==
9¢ V-9 I SLEa S e de 90 -0
History Selection Point of view Zoom Render
- !
North Scene objects | Tools

¥ Move and rotate

.................................................................................. rObject
West East Portion of Cylinder
—Position
¥ [ West 15.00 m
¥ [ South 45,00 m
> Z [Height 0.00 m
—Crientation
; Tilt angle 0.0 =
Azimuth 0.0
<T@ Around Own origin e

» Observer position

| Close scene

‘ x Cancel
: South

Grid cell size: 5.00 m Geographical - Top view  X:-27.40, Y: 3.79m Active area: 54.25 m? Total number of modules: 27

"l dallas ST/ el aaas 5 5k (e Sl 83 el ALl V) Sy
"Create" / "Elementary shading object"

ol das 3 s &) aa g JE aaail .Shape type J ) g 5 (e "Tree 5yad" daa (-;3 .
) J Gl allgn wlgel yaall Lladl) e @ (53 c&\jji)!\ by 3 e "Front view ‘é.abo;‘)(\
N

w...d’é);..ﬂ\ U\LZS\JJSJS dalidiigll Aﬂq‘)\_ﬁudmu) cw\&«ﬂﬁ,\.é‘)%ﬁ‘)#ﬂ\@bwt@jﬁ‘ﬂ\ﬁc
('SM\W@M\QE%&&&MJ mme;;L@J
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[ Elementary shading ob

¢ b dFESEE e dy 90O | A0 | EaETE

History Selec... Point of view Zoom

Render Measure View opticns
: Object definition
4

ﬁa rameters N,
Mame

I'I'ree I
/ \ Shape type

ITree \/I

Medium-point height
Medium height
Low part height

Trunk height

Medium diameter

Trunk diameter .
\\. /
—Position and Orientation

These values are defined when positioning in
the 3D scene

x 0.0m Tilt 0.0=
¥ 0.0m Azim. 0.0=
Z 0.0m with respect to OY

Enable shadow casting

Color [ Trunk [l

’x"_‘_.r *-.._“'-“ " x Cancel || Jclose object

Grid cell sze: 1.00 m " Pperspective view 4 X: 30,90, Y: -14.18 m

File Create Select Edit View Tools Help

¢ |y LVN-Q- | MBS S a8 ide |90 -9

Histery Selection Point of view Zoom Render
NOT‘l}h Zenith .".#,.- East Scene objects | Tools
e : o ¥ Scene objects
e s Name .
‘ ‘__.-"' EL & PV Fields (1)

e : - b8 (Multi) Rectangular field v

() Objects (3)
ﬂ Building object s
[l Portion of Cylinder v
@ Tree v

¥ Groups and zones

I,__ New group 0

]| ‘ x Cancel / Close scene

Grid cell sze: 5.00 m  Geographical - Perspective view  +b X: 0.40, ¥: 50,19 m Active area: 54.25 m*  Total number of modules: 27
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Positioning with respect (¥ s ubaddl) Jusa Sl ool dnilly ad) gall 23025 ¥4, %
to the cardinal direction

o JLial 3 ) e s ) (8 addanall o el CLlaY) ala 8 2 ie oL 3 5 bl cole (2

"Rotate whole scene JalSll agdiall 52" 5l &l ey ¢l a2y (5 larall Lunigall J8 (4

(oY) oLVl A5 jlae cudill el alad¥) caidid S agdiall Sledl) 53l o) jaly

(‘5‘1};4‘5)@5}\ -%M\— LSM‘ TSJL{:) c\;ﬂm ‘;:AJAM uﬁ&\ RN

da 0 Vo L) aaall e udl sas "Rotate Whole Scene JalSIL agGall y o3t ) gall a3 30 4

ol ol 3 Y+ ey aeSly gl s ) Vi (0 0 (U1 SN Bl G2

Dol Qg e 05S5 388 (aaY agdiall 3 daa IS Ailia) ol aa e dpaaisale ) ) Aalay S 1))
ey sl clgilaay Al ae ey WS aaa cellly pLall | Lia¥) clilaay) ol ) s 53l 5 5

+ dad 95 "Edit / Rotate Whole Scene JoalSIL agdiall o o33 /1 50 )a3" (398 58 5 cdud Jaall
ool ool ks 8 o3 a6l jals b Maaal) el Jia dda 3 40 4 da

L Shading scene construction

File Create Select Edit View Tools Help

-
5S¢ |y H-Q- |l dty el (90 o L2

Historny Selection Point of view Zoom Render
NSrh i Zenith East” Scene objects | Tols
H % Scene objects
Name “
—5' PV Fields (1)

DE' (Multi) Rectangular field v

= (5] Objects (3)
>ﬂ Building object v
’ 0l Portion of Cylinder v
lﬂ] Tree ¥

¥ Groups and zones

/ New group 7

x Cancel ‘

| Grid cell size: 5.00 m Geographical - Perspective view  +f X: -10.70, ¥: 12.31 m  Active area: 54.25 m*  Total number of modules: 27

Close scene
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Shading test and animation 4S_aiall a g g Jul3N LSS ¥,V
O Al wall 530 gall dilaia g dlainall (33 sall aren Ao 2l I g Bl (5 gimy Of 2y (V)
Ja) i) Jalas o] Y (5 ala
"Shadings Animation" e Jall da sl i 5 5yl da sl 8 "l 5l (38 i)
¥ Shadings animation H

I e 2w "Run Animation" e 2 Ua 5 "Shadow Animation" 311 a5 sl
1D gl o gall 138 Aaa) yal e oy el () €5 cadnl) ey asall sl I sha

¥ Shadings animation

Day of year 2112f2019
Step duration 1 minutes Ry
1.0 = — —

5 Sh.Léing loss on u:Ilear day:
] o Beam linear loss 7.7% -
T -
0.4 —

ozf /\,\ :
0.0 i " | " | " | " | " ]

& 10 12 14 16 1£

> H

32Ul (e Adwall o jadl A Jullaill Jale 5 el aia g g deLdl/gn JUll (a je oy édaia )5 ghad JS
V)5 s ¥ Laa ol plaiall lalladl g calall (e dilise &y ) 5 8 1D 4 o @liCay alan¥) 4500

Jand
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— O b4
Help
4 B at e (90 |4 A =2 m f & )
Foint af view Foom Render Measure Modify Tanls
.\I\]BI'\th EZDﬂit"l Scene objects | Tools
- H TR T
i » Ione edtng

Shadings animztion \
Day of year _1{12;’21:19 o

L Slh éing‘lns‘; oln r_‘llenrlda;r: j
o Beam linear 1083 7.7%

Informatior:

Date : 21/12/1@ 15h31

Sun height : 2¢

Sun azmuth : 52°

Shading factor
Linear : 0,101

More Options <) LAY (e &3al) ¥,0,A

=

Colors O\ s} <
O 38 PR el palall agiall e 43 sk Ganads iy

<l ol Jay 35 e 39 sall "Reealistic / technical view s / (o285 sase )30 (58 JEl «—

M'render ="

Qe id@ [9O

Zoom Render

Ao o) Gy paill ) s ao ye (B peaic JS 05l (S

el L) i )1 (oo s ¢ aall (858 LA 50 3 1580 ) 2l dpnilly (JUal) Jas o «—
il Gl iy paill s ye i ()1 (g0 s Bl (88 La 50 30 1585 ) «—

ozl lgany o Jile JS0 @l glaad) (6l s ccalll ) o) dpaas GliSay 138 )l sadl o e 8 «—
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sale) Jal e " a ada ol MM Ll e Lo A &8 cely A alal) ) IV daay ol 13)
Al g AT il Lealasin
Saving the scene g<all ia <

sl il a1 Jay 3 e a5 alasiuls die aad il SliSad ¢ anal) e DU e il 13)

“5e

Histony
—alS File / Export scene "seball jpaai / Mcala™ aladiuly g )90 JS0 Jullail) agiia Jaday uath
Al ellee plash crintgad Gse g pe daawi el jaly clald Als 8 aa il 13 el e * shd
dLL Li‘l_jd;

F Shading scene construction

File Creste Select Edit View Tools Help

+ Y, & Z =1 P A — R =
evsere o )@ Tt QLR (90 | 4N | VEC (=, 9
Read scene Ct+0 Point of view Zoom Render Measure Modify Tools
Read building North _— Scene objects | Tools
Read objects o - 7
% Import 4 » Zone editing
L Export scene (.SHD) Ctrl+S ¥ Shadings animation
Export selected objects (SHO "
B8 Save scenetoimage 4 : Day of year @
i 1 te:
10— T T r T
® Cancel Ctrl+Q Sh. éing |Olll on clelr day‘r:
08  |Beam linear loss 7.7% b
" Close scene Ctrl+W
[ g
....... ~EgEt T 04 ]
0z /\,\ 1
D u 1 L L L
8 10 12 14 16 1€
West ’ H
—Information-
Date : 21/12/19 16h31
Sun height : 2°
Sun aamuth : 522
Shading factor
Linear : 0,101
Sun
x Cancel ’ / Close scene
South
Grid cell sze : 5.00 m Perspective view Active area : 34.25 m*

Y "MyProject. VCi" ol ao (BSLaall 8 a2d% i) BEGUIRVERA(IRTE: A 43) das e >
* shd e ) by
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Display in report s A8 (& ol al) o

YR\ gt WPEEON| KK PO g PUVCEN | RV Gk SR Ry PR | U gt JUPEION| T RV “ P’

Ml o el 13 dadat /1 se ! JDA (e el ll 1S

View > Save this view for the report.

¢ Shading scene construction

File Creste Select Edit View Tools Help

‘ * ‘ [:i}: Standard Perspective 7] @\ @\ ['é“: @ @ D /- ’,\ Q’ o '. g 0

History el ™ Top view A Zoom Render Measure Modify Tools
Zy - T
R = L Zanith Scene objects | Tools
L Side view F5 P rourTpT
View from sun position F6 » Zone editing
@, Zoom forward F7 ¥ Shadings animation

©, Zoom backward B |
: Day of year 21/12/2019
Q Specify observer position : Step duration

f7  Look at selected object Ctri+F ' 5 "
: = T T
L. Backto default view Shift+Ctrl=D Shiding loss on clear day:
08[  |Beamlinear loss 7.7%
|4 Save this view for the report osk 1
Load report view
Rend ) , e e
NAer on
ender options ok ]
View options 4
> ou 1 L 1 L
] 10 12 14 16 1€

Shadows drawing F11

o

Shadows animation over one day

> |1

Information

Date : 21/12/19 16h31
Sun height ; 2°

Sun azimuth : 52°

Shading factor
Linear : 0.101

o ‘ x Cancel ‘ J Close scene

south

Use of the 3D scene in simulations 3!l cililes 8 Sa) A agdal) aladiad ¥, Y
Linear Shadings b3l Jallal ¥,¥,

SSaall (Y1 ala @l (alall Gl ag e

near <8l Jllall jsa a0 M a2t "File" / "Close Scene ¢=5all 33 )" / "ala" j5al -

.shadings
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"Use in simulation 3Ssall  alaaiu¥I" 3 s0iia & "Linear shadings sl Jlaill" i)

¢ Mear Shadings definition, Variant Daily System Qutput Energy™

—Mear shadings 3D scene
Comment |New shading scene I
[ = Import |
b Construction [ Perspective
w Export |
—Compatibility with Orientation and System parameter——
Orient. [System 30 scene
Active area 49 m=2 54 m2
Fields tilt 25.0° 25.0°
Fields azimuth 70.0° 70.0°
—Shading factor table
HH Table Graph
—Use in simulation A —Calculation mode
© No shadings ) Fast (table) ® Slow (simul.) (7]
®) Linear shadings
) According to module strings
) Detailed electrical calculation (acc. to module layout)
Q System overview ” H Print | ‘ x Cancel ” J Ok

laldail (5 AY) il el pe ey (alad) alag) 36 agiiall (380 55 (g AL (V) eyl o 58y

Sl Chasgy ?l 13) "Orientation oa3¥" ¢ ) L;ﬁ sl olaiy) o 6 il ol glaty Qi N
Al 3 LD 88 g Malas¥IM Clales masadl ) clligh

Al il e 3oaaal) 4 gia g eIl Clas gl aa o) 55 Lay B Al Aadaiall (5S35 (o oy
0 ) (l—uliall) slas¥) Sliie W) 8 22l Y 5 Allaa ) Al ) (e 3Rl Loy y s 150580 13 2y
s sl i) ¢ Lia 91

13) ol 0 agiiall Al didaial)  aa) &) 513U llea ) Aalisall 3 5lad 13) jpdad jlaual
OsSansd ) D agiiall 8 soasall Al Alaiall (e 58S jraal 215100 Adlea Y Aalisa) cailS
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a5 A a9 56N ) V) G 2 Ll mlasll (1,0 Jale) 5iSs e d sl 138 die | e Lyl @iy
) a3 Lelaass Sy o "aiaall Colalaall 8 (5 ydail) DS 3 gas ypaal

Mgl ) e 8l Jallail) Jal se J saa Gl el jll elie llais dlagaia o 25 IS (55 Ladie

® Near Shadings definition, Variant "Dai rstem Output Energy™

—Mear shadings 3D scen

Comment |Mew shading scene I
[ = Import I
b Construction [ Perspective
[ wp Export I
—Compatibility with Orientation and System parameter— T T -
COrient. [System 3D scene -
Active area 49 m2 54 m2
Fields tilt 25.0° 25.0°
Fields azimuth 70.0° 70.0°
—shading factor table
£ Table Graph
—Use in simulation —Calculation mode
© No shadings ) Fast (table) @® Slow (simul.) ©
®) Linear shadings
() According to module strings
) Detailed electrical calculation (acc. to module layout)

Q System overview ” H Print | ‘ x Cancel ” / oK

o table (inear), for the beam component, Orient. #1

Close Print Export Help

ne orientation

c Fixed Tited Plane Tilt = 25°, Azimuth = 70°

Shading factor table (linear), for the beam component, Orient. #1

Azmuth|-180° |-160° |-140° |-120° |-100° | 80 |-60° |-40® |-20° | 0° | 20° | 40° | 60° | 80° |100° |120° |140° | 180° | 180°
Height

90° 0.000 |0.000 |0.000 [0.000 |0.000 |0.000 |0.000 [0.000 |0.000 |0.000 [0.000 [0.000 |0.000 |0.000 [0.000 |0.000 [0.000 |0.000 [0.000
80° 0.000 |0.000 |0.000 [0.000 [0.000 |0.000 |0.000 [0.000 |0.000 |0.000 [0.000 [0.000 0,000 |0.000 [0.000 [0.000 [0.000 |0.000 [0.000
70° 0.000 [0.000 |0.000 |0.000 [0.000 [0.000 |0.000 |0.000 |0.000 [0.000 (0,000 |0.000 |0.000 [0.000 |0.000 |0.000 [0.000 |0,000 [0.000
80° 0.000 |0.000 |0.000 [0.000 |0.000 |0.000 |0.000 [0.000 |0.000 |0.000 [0.000 [0.000 |0.000 |0.000 [0.000 |0.000 [0.000 |0.000 [0.000
50° 0.000 |0.000 |0.000 [0.000 [0.000 |0.000 |0.000 [0.000 |0.000 |0.000 [0.000 [0.000 |0.069 |0.069 [0.000 [0.000 [0.000 |0.000 [0.000
40° 0.000 |0.000 |0.000 [0.000 |0.000 |0.000 |0.000 [0.000 |0.000 |0.000 [0.000 [0.227 |0.517 |0.428 [0.010 [0.000 [0.000 |0.000 [0.000
30° 0.000 |0.000 |0.000 [0.000 |0.000 |0.000 |0.000 [0.000 |0.000 |0.000 [0.000 [0.240 |0.534 |0.433 [0.010 |0.000 [0.000 |0.000 [0.000
20° 0.000 |0.000 |0.000 [0.000 |0.000 |0.000 |0.000 [0.000 |0.000 |0.000 [0.089 [0.231 |0.485 |0.409 [0.000 |0.000 [0.000 |0.000 [0.000
10° 0.001 |0,000 |Behind |Behind |Behind |Behind {0,000 [0.000 |0,000 |0.012 [0,597 [0.188 |0.261 |0.25¢ [0.000 [0.000 [0.001 |0.004 [0.001
20 0.002 |Behind |Behind |Behind |Behind |Behind |Behind [0.000 |0.000 |0.012 [0.597 |0.086 |0.100 |0.100 [0.282 |0.642 |0.734 |0.759 [0.002

Shading factor for diffuse: 0.072 and for albedo: 0.245
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¢ bl 2l (e Jllal ¢ all) Qo) aka loin 8 (S b i sl s g Jpoa
Al 3 "5 5 2 a5 S (a8 ) sl e (S e = ) (S 3 gm 5 e =
a3 All ) albedo o=l s diffuse JLaidl Jallaill Jale Glaas o 568 | A sa 5 561 (5 gl
il 138 eligiody slStaall Aibee o siins e Ldly A JS (55 e (ole 130 (il Jaka) i3LAS5

) gl o Sl el Jalladll Jale andil] Guadll 18 ol G

i ansl sall g 2 sall B Y A€ 55 A5 5 gy 3 5 ¢ sasiall Jallaill L) a1 ol Uiyl 138 eany
8 ) gl) el a8 e anan 7Y ad sedad (U danw e ala JS0 AR Jullail) L (553
kil as o 7Y Lgd Jaldail) plasé ¢ oSy Al

8 el 5l wal) Jalade 8 A0 slSlaall & Jaldall ol 53 ean a8 s (350 al g5
Of Adia 3 jludll 038 (S35 "Near shadings e dll Gl 1 saase s jlwd @llia ¢ s ¢y il
Al g a2 sl (e A 85l 8 e () 5Sus Asliaa) Aadaiall (1 12 32

Loss diagram

1294 kWh/m?* Global horizontal irradiation

Global incident in coll. plane

T

Near Shadings: irradiance loss
- | m 1‘.' "-‘-. o gl.h.l J
1366 kWh/m? * 49 m? coll Effective irradiation on collectors

Electrical effect: partition in module J-sdow 8 Cilaa o) avdi ;A g<l) G ¥, Y, Y

strings
Dkl sa ALulall s cdasall Cua (he) LelaSh ALuLull 8 L) Al s g g 5eS Ada Qs oy Laie
4l PVsyst it PVsyst (-8 saixall 5_jalall s2e] dlaine 4883 il 2 68 Y (LA Conual 8
geann Laa o Ll () oSy (3lahy Lo Ml e LeleSh AL i) iiad ol Al il (1 piia o Laic
M) G dpe s A1) ¢ oY) aad) G eSS () ey AdEAY) bl A e ) asdl agaay
D8 e o) (sas sl D 8 ap il jlail) AN aal) 13 5 op e SY) 3 il i 3
eeS))
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More realistic simulation "According "<has sl Judtud 5" Adl g i SlSlaa o
'"to module strings

e Jainy Tl JuSlas ) clas gl il 3oyl (e i sm s el Ban g (s s candl 138

TR

"ysdan o el SYn 5 Le »8305 Near Shadings <=3 ) o)) «
."Construction/Perspective"

Jaall iy a3 ) s e il (g s 5o SN Jaall o (45 je lakially o8

33Ul e " Partition aefill" )3 368 il «—

Onl g) ALlS AL Ll Aal i Lgia JS g A0S0 Okt e 820 ) Jiall o wili GliSay Uin
Ao il i) (pe alions (S0 Gl oLl e i e i Jsia sae lia IS 1Y) (liaa s

¢ (Mult]) Rectangular field

N L . i z P2 i = p
¢ W V§Faat L [ @Q ke @ |50
History Selec... Point of view Zoom Viodul... Measure
Z Basic parameters Rect. size
Electrical shadings calculation
Defines the partition in strings of modules. You should
define rectangles representing one string of modules
{when possible)
Define partition <
—Number of rectangle-string
Mb. rectangles in height ()
Mb. rectangles in width (X)

'I

" —5tring sizes

-

Height of the rectangles 75 m
Length of the rectanales 3.88 m

. i.e. about 4 modules per rectangle

—Apply the partition to:

State
(2) Cancel all partitions

The selection :'E ables
(O all tables of same size
() all tables of the scene

gﬁpplv

Partition in rectangle-strings fully defined

ag
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O has L e e BSLaall e bl o Ley s Adar s ciBdat S ALGLL) Cay 23 PV syst 2a
s i) Ll e il e 5 i 1) e il elae Y LS (5 o ity o 811 o)
a5 it iy oS5 BSLaall ol ja) dlle G alSladl e J Sl b 2100 i) e

Crenall Jallsill Jale | jaay ¢ slil G a Aladdl codldaiall (81 jedain ¢ Jallail) 48 ja 245 dic
(Jial) daliey 45 lia ¢l jtuall y 4pale il Ghlidl & sane s

File Crezte Select Edit View Tools Help

¢« [M5-3-[PEsS 0GR (9D | a(veC =/ 8 @

Selection Paint of view Render Measure Maodify Tocls
i Todls
Horth | Zenith Scene objects
‘. % Zone editig

¥ Shadings animaticn

Eaat Day of year Lflzf@1e

1.e

w

——————
I 3h I‘hl\ﬂ loss on &eﬂr day:
08l |geamlinsarioss 775

5

L L .
& LU - L T

I West r—Informatio

Date : 21/12/10 16h30
Sun height : 2¢
Sun admuth : 529

Shading factor

Lnear ;0,103
According to madule strings : 0,500

. Carcel ‘ Close scere ‘
LEun i “.. South ‘ x \/

Grid cellsze : 5.00 m Pargpactive view ' Active area : 54.25 m?

Use in the simulation 5lStaall 3 Lgaladin) o

"Near shadings 8 Jullill" ) sa ao e ) 82521 "Close Scene d¢—dall 33| e )
Use in 38l i aladi w¥I" i "According to module strings 3 sl Jowdlud G 5" jia)

J"'simulation

s ) it iy lld a5 Ul 3N 8 LS Jallaill Jal se J ghas ol (5530 5 3 @i il
Mhal) Gl Al ae el okl il 45 el bl Jal ge Jaladal Ll
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€ Near Shadings definition, Variant "With near shadings and electrical shading detailed calculation™

Mear shadings 3D scene

Comment |Farm in Geneva, |
| = Import |
b Construction / Perspective
| = Export |
Compatibility with Orientation and System parameter re ghadkne Farter tahls has not heen camnoubad
Crient, [System Shadings -
Active area 49 m2 54 m2
Fields: tilt 25.0° 25.0°
Fields azimuth 70.0° 70.0°
* 0 you want to compute it now ?
' Shading factor table
7| Table ‘ | Graph
-
Use in simulation Calculation mode
() No Shadings O Fast (table) @ Slow (simul.) O
() Linear shadings
@® According to module strings Fraction for electrical effect %a 0
O Detailed electrical calculation (acc. to module layout)

L g Shading Factor Diagrams at Geneva/Cointrin, (Lat. 46.2500% M, long. 6.1300°E, alt. 420 m)

Close  Print Export  Curve parameters  Solar Time  Polar coord.

ho
®]
) Modules strings table

lane orientation

Fixed Tilted Plane, Tilt = 25%, Azimuth = 70®

Farm at Geneva - Legal Time
Fixed plane, Tiltslazimuths: 25% 70°

S0 T T T T T T T T T T T T T T T T
|| oo Shading loss: 1% | Attenuation for diffuse: 0.081 I 1:22 June
====Shading loss: 5% and albedo: 0.231 2: 22 May and 23 July
| ====Shading loss: 10% 3: 20 Apr and 23 Aug
5L == Shading loss: 20% 4: 20 Mar and 23 Sep |
=== Shading loss: 40% 5 21 Feb and 23 Oct
[ 12h 13h 6. 19 Jan and 22 Nov

7: 22 December

s height. [)

Azimuth [7]
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calculation «l—wsll aas & "Fraction for Electrical effect (b Sl il 4 s 50 s
(o) anasi G /) v v g 3ISLall gl jiiall o) 3a¥) dallaa gy i 3 465k ) mode
BLSlae ¢l jaly a8 Jallail) il el asdl sa 13 slSlal) i shlidl sdgd AL eSh Z i) e

Al o3¢
a5 Y Ul a8l e ol U Adlide Ao apaa GliSay ¢ Al elliand Lganiiw ) alSlaall 4y il

() lalaal G G S 1313 ind

—Use in simulation —Calculation mode
Mo Shadings Fast (table) ® Slow (simul.) d
Linear shadings
Fraction for electrical effect 30.0 % |
®) According to module strings

Detailed electrical calculation (acc. to module layout)

Combining the near shadings with (fl) (Y Jalliig 4 3l SN G aandl o
the horizon (far) shading

horizon Y! il G s beam _iluall g bl apiy zeali ) o i alSlaall e 35V 5 sladll Aol
Gkl oy 3 amy Y ol (381 (368 el S 1Y Lo e Blaie) Jia of JalS plas ) (535 Las ¢
Jbeam il ¢l e near shadings factor < dll Jalladll Jale

b Jallas ylas elia 555 o cbelow the horizon line G&Y)ba caad e i) (585 Laxie Sl
O s A8 s null 2n e e oS gl S o G - dlull gla il near shading loss
O58a o Al jilua of &5 o horizon @Yl Jaill 5 jiliall Guadll a8 gal Alaiaall 4y 3l 3

Lkl g ladl

Far shading 3¥)s Near shading & &l IOl Wladl iy diffuse il glaill o) JaaY
e lud dlla Jhy s (33.-.‘*-.‘!\ dM\) éﬂ“ ol g 3\:,]3 V) el ¢ guall Y .(HOI‘iZOIl)
el ¢ L) (e Aiall deabusal) Jle oy dl) Jollal
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Conclusion (ldl)) 4daY) v, v
O T2 3D near shadings < il dallaill sley¥) 306 liall il aca g5 Liad (il o2
alaaiul ) (Jalail) ) Ja) 5 ad gall dpan (LS Ailia) ¢ e L) alag) DG agiall Cay yas

BSlaall A alagl) SO0 ag il

Meteorological Data Management 4 sall sba ;Y1 <lil 3 )1 (i e ¢ Sl Juadll d
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4 sl ala ) clily 5yl

Meteorological Data Management 4 sl dla ¥) ciliby 3 )y ¥

Introduction to meteorological data 4= sadl ¥} il 3 )0y daada ¥,
management

z =315 PVsyst o8 4 sal) daa ;¥ cilily andaii o3 ylaY dabisall <l jLall ye Joadll 138 oy
Aol ilas e UL 8l i
i (Meteo data S )¥) willy : Laidly) meteorological data 4 sal slaa J¥) by s
Jiai LY Lyl g5 s bl o3a ol i ul die Gald JS 8 sl A5 Graiy g g 5 el apil dylad)
Clilal) aladinly a8 uncertainty for the simulation 3WSlaall & i) adel i 1 Hriadll
(aail) 138 8 da i 2t LaS il Lie Al ] G8all Cillae (yany o) ya) 5 Jadh 48 6 g jolian (e
il sasa o i o (S s Uad d5a 5 pte eIl Ganass
25 ol Al lanndl) wasl bl ] ) a3 13) ) 13 Lol 3 ) ) Aladt ol ety ¥
Cld e ) pad a5y AU Jala g 4y LS pilaa 5 LS S
Data organization <Ulsl) aafi ¥, 1,

Input Data <Ubad) JWia) <

J—we 138 20ay w geographical location 3l jsall &8 sall s PVsyst 4abisg 53 J5Y1 Jaaal)
o) ) Ly al ) LB 4 saldl ala ¥ by eligiuls ran s aladl lae e sun path Gwesil
B _pdle Sluld

AN el e SlSLaall M8 daddiiuall Ay gal) dla Y el il

.(<s1ke) Horizontal global irradiation Jelill 5 SN &Y e lady) 303 «—

Average external ambient temperature Adassall da LAl 3 ) jall da 3 lawsie
(2slhw)

() Horizontal diffuse irradiation 8Y) il glady s0d

(e 43)) Wind velocity b de juw «—
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Ao Hall agaall 5 ) jall da o dass gia 5 8Y) allad) g el Laa 5 Al 5 5V GriaeSl) b 53 oy
Aadd 8 jaal) a8 gall (he by juadil Bans 44 Hha 2 55 Y 5 BSLaall RS

Aty B B g aae Alls b sl da A A i LS 0 Y el b g LTl (S
e d}u.d\ CJLA.J\ 3ac L PVSYSt :\.Lu.n\ﬁ e yuaa)

Synthetic generation of hourly data dslu JS ciliLull LelhaY) adgil) o

ats Meteonorm (s el clibydl b JalS ale jlae e delu (S @ shiay PVsyst 8lSlas
PVisyst e85 Ao el il (o gilaama ISy Ty L) ) 55 (5 35 el (0n ) 2yt
Loa jlall bl jolias aliea Hisi 4 saldl dlaa )Y il de Ll 4l (LisY dala il ) )l 5

(NSRDB sl PVGIS ¢« TMY il dass o) ALalS ol gl Ao bl agiy 5 pilae bl

* SIT and * MET lila o

&ge JSTaal 5 cale 8 &y el 4 gl alua ) il g (A1 aad) a8 gall (n3A% PVsyst a s <
il bl S 13 a8 ge JS) Cile (e ST e panl) @iy " ST alaia¥) Led clilall o34
i jlie 8 e 5 Adliae Ol s (e sl Adline jalian (e 4 e

SAiay L Lajf Lia 5 " MET" alaie¥) <3 cilile 8 (Aae ) i) Ao JSI bl (385 aly «—
Adlia ) Uil jolias sf ddliaall ol i) 45 jlaal a8 se JSD aal g Cila (e ST e ) guanll

Jslaall" e 3 yile o sl dliSaid «cililaa) (sl " SIT" G52 " MET" ale e Clias 13 «—
asall paat sl 505k oe "Meteo tables and graphs A sal) sbaa )3 Al o s 5l 5
/"Export site
Data Sources <ubal) jduaa o

axti Ay &l Meteonorm <bily sacli s PVgyst (8 gedall 4 sall Sl a ¥ clily 50 as
Jiadl) 138 PVsyst addiui g Uy 5 allall 8 dady JSI 4 5ol 45 sall sla )¥) Ul Meteonorm
(sl ¢ la L Meteonorm el 13) ¢ il JaS oy pua JSiy HAT jaas apaai iy ol 13) Gl il
aiati @l e 5 Ole Aandll NASA-SSE (e selimall yaill clily jlidl L _Zaj (Sadl (e
PVGIS Jie call (0 3 —ilae daliall dalall jaladll (e 222l () J 5a o1l 4lSals PVsyst
Ciladd adia (e ) sl il 5 B3 Ll o3 31 clilad) o) il Wadl (Sars s e s NSRDB
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Lo (S Blal alaai il (LosV Gaaniy sf) A lila (g Ayl 1) 4y gl ala Y1 ilSa Jia (AT
Aalile by Gl &

Opening the meteorological data 45l —a V) Glily 303) Gijloa pad ¥,) Y

management options
el @ LA JOA e Ay sl dlia ;Y1 clild @l seail g dallaall Cililee aian ) J a5l ol

At ) 3301 & "Databases Ul

2 Pvsyst 7.4 - LICENSED

File Preliminary design Project  Settings Language License Help

fii Welcome to PVsyst 7.4

Project design and simulation l/\\?
i - T
Grid-Connected Standalone Pumping
Utilities

S % »

Databases @ Tools Measured Data

Recent projects 0 Documentation

£ Farm at Geneva
# Residential system at Geneva 0
ﬁ _DEMO_COMMERCIAL_MARSEILLE
DEMO - 5tand alone system at Dakar
Mew Project

Open PVsyst Help (F1)

lf DEMQO : Pumping project at Dakar Q F.A.Q. .‘ Video tutorials
.:[\ Mew Project
M 9.5 30 bgu ol Alazmo The contextual Help is available within the whole software

by typing [F1].
There are also many questionmark buttons for more
spedfic information.

F avesdl ayd £oyiio

::? PVsyst user workspace

C:\Users'\Voussef Elsaadawi\PVsyst7.0_Data | # Manage | | 11 switch |

| —H Exit |

‘_333:\3 &_1\‘)173; ‘:Jr— H\}[\ t_u\Aj\ 95)3;,3 :\.&Lﬁ\ ‘:JL Q\_ﬂ:\.\l\ 3ac |8 3280 )@.Lﬁ.m cJ)S\ (Y ‘_A.c Jﬁ.\j\ Az
Al ) LA Leia g galdl ala ;Y il
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A el ULl 3 )l 4l sl 81 sall Geographical sites «—

A el Gl e dpe bl 2l £ L) rdge Llana) ULl ad &5 Synthetic data generation

ULl (e @8l 5 ) gaaail) Al o gyl 5 4 ) sbea Y1 Jlas Meteo tables and graphs <«
Aclu S

T

Aalia :*-‘..,93-“ JLLAJ;\}“ Silala :\..'1_)\3.0 ;:L\w‘,;l\ JLAJ;Y\ Gbily :\..'1_)\3.0 Compare meteo data <«

\Zm Baa jlas (1a i eall J\..AJ;Y\ ULy A o) rca gyl Sautill Known format <«

® Databases
Meteo database 0 @ Components Database 0
@1 meteo data: \ Main components:
- s oo
Q Notes about meteo - 4
Geographical sites PV modules Batteries
Display and compare meteo files: Grid components:
72 =
Compare meteo data 0=
Meteo tables and graphs Grid inverter
Import and generate meteo data Stand-alone components:
El
Known format Custom file L ﬂ
Controllers for stand-alone Generators
Pumping compaonents:
Synthetic Data generation TMY generation T
\ _/ Pumps Controllers for pumping

gﬁ Miscellaneous databases

Financial and logistic data:

st s¢

Manufacturers and Retailers Prices

‘ —E Close |
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Geographical sites 48| aall 281 gall ¥, ¥

geographical coordinates 48 rall SLilaayl clly g Ley QLSS 4t )l llnll Bac B i o3y
LaleS ) sda (4 533 Al Lo ddayi yall month]y meteo data 4 eddl 4 sall JLAJ‘)]\ Glilu
\Sites\ =8l alaall 8 Jaall dalise 833 92 gall ¢ * SIT au¥l

:"Geographical sites 48 rall a8 sall" 3 e 3l

Main meteo data:

Motes about meteo

¢
Geographical sites {I:j

dalaiall 5l ald) sl el Cam ¢ 81 jrall a8 sall col HLia) Aal8 ey ) s ao e o daand Cagu
(a8 gall Lo ay ) A sal) g L 3 aadl g cadgall o) g8 J oW 0 ganll Boaaall Adasall 5 Slags il
A el 4 gall ala,Y) bl jacas Caay Gl

Choosing a geographical

Current geographical site: Geneva_~Cointrin (Original PVsyst database)

Search I\ I | Europe v|
File name Town Country Data source
Freibura/Lehen Freibura/Lehen Germany MeteoNorm 8. 1 station ~
Freiorques/Pérols Frejorques/Pérals France MeteoMorm 8. 1 station
Fretaz La/Vugelles Fretaz LaMNVuaelles Switzerland MeteoMorm 8. 1 station
Fruhclmen/Finnes Fruholmen/Finnes Norway Meteolorm 8. 1 station
Fuerholzen/Firholzen Fuerhalzen/Flrholzen Germany MeteoMorm 8. 1 station
Fuerstenzel Hilermeier Fuerstenzel Hillermeier Germany MeteoMorm 8.1 station
Fualoy Kirkia Fualoy/Xirkia Faroe Islands MeteoNorm 8.1 station
Fualoykalven/Vikan Fualovkalven/Vikan Norway MeteoMorm 8. 1 station
Funchal/Santa Maria Maior Funchal/Sants Maria Maior Portugal MeteoMorm 8. 1 station
Furudarund Furugarund Sweden MeteoMorm 8. 1 station
Gaddede Gaddede Sweden MeteoMorm 8. 1 station
Gaddede Gaddede Sweden MeteoMorm 8. 1 station
GagnheidifFioraur GagnheidifFidrur Iceland MetzaMorm 8. 1 station
Galati/Costi Galati/Costi Romania MeteoNorm 8.1 station
Gallions Reach/Bermondsey Gallions Reach/Bermondsey United Kinadom MeteoMorm 8.1 station
Galivare Malmberget Gallivare /Malmberaet Sweden MeteoMorm 8. 1 station
Gallivare /Suorva Gallivare/Suorva Sweden MeteoMorm 8. 1 station
GaltarvitiBolungarvik Galtarviti/Bolungarvk Iceland Metsolorm 8. 1 station
Garevo/Ust-Tsyima/Zakamenka Garevo/Ust-Tsvima/Zakamenka Russian Federation MeteoNorm 8.1 station
Gartland Gartland Norway MeteoMorm 8. 1 station
Gaziantep Gaziantep Turkey MeteoMorm 8.1 station
Gedser Odde Gedser Odde Denmark MeteoMorm 8. 1 station
Geisenheim Geisenheim Germany MeteoMorm 8. 1 station
Gera/Leumnitz GerafLeumnitz Germany MeteoMorm 8. 1 station
Gera/Leumnitz Gera/Leumnitz Germany MeteoMorm 8. 1 station
Gerona/Girona/Salitia Gerona/Girona/Salitia Spain MeteoMNorm 8. 1 station
Gevyberga Island Geyberaa Island Russian Federation MeteoMorm 8. 1 station
Gielas/Svallaonds Gielas/Svallgonas Sweden MeteoMorm 8. 1 station
Giessen/Krofdorf-Gleiberg Giessen/Krofdorf-Gleberg Germany Meteolorm 8. 1 station
Giessen/Ridaen Giessen/Rédgen Germany MeteoMorm 8. 1 station
Gizhiga Gizhiga Russian Federation MeteoMorm 8. 1 station
Gioqur/Gidqur Giogur Gitgur Iceland MeteoMorm 8. 1 station "
iGaue i Fidaue i Tealand Mabmahl 1 k=i

5:; Set favorites

w Export | ‘

+ New

Delete

P e
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4 sl ala ) clily 5yl

adsall Alalaa e (g giai sl cll Helat i "New waa" e 58 g g Sl noa a8 ga oS3y

q;ﬁ&hﬁc&%é&;djﬁméﬂ\j@\fﬂ\

A pall Alilay) Geographical Coordinates <

Ao edll 4y ) sba ,Y1 Monthly meteo «—

dle\&s dday A Interactive Map <«

® Geographical site parameters, new site o (m} X
Geographical Coordinates Monthly meteo | Interactive Map
Please click on the desired location, then import data to PVsyst. u
= S AR Y . - \\ ~Selected point:
: o sy
{ \ 4 Evian-les-Bains Seneve
Saint/Claude 9 ;,‘ }ch hononisse Country
Dlv%r;:\:s}le‘s/-/// Le.Léman 22" ¢ | Switzerland
i - \
Gex 5 / ) Latitude (°)
J
— { (’ J 46.2022
g A 1
> ) R ]v‘ Géoparc A Longitude (°)
/ \, 5 Jversoix L du Chablais g
/ . —~ 6.
Oyonnax Ferney-Voltaire N\ e V7
/. 7 e 7 Altitude (m)
5
.) & I Meyrin = Geneve 3 398
/ { (- Vernier ) £
/ £ o\ GE@wer. Time zone
£ Y Y, | ] Annemasse
71 Adoa p 2 - Carouge 7 A
T A A0 | \/ Plandes.Ouates §~" N
o= o ¥ T {
J 7 Y saint-julien- N -
e 5 ., 3 T 4
- / Y = 1 s SN N
I S 1% | et ) WS \ " Accept selected point
v.\aisplhbne y [ ~/j// \ /7 \\\
e o= f Qi :
o) - \ N i
g d DRoche! " Hongenlea RN
§ N \ str-Foron__ .~ “Gluses
[ X B e N
|) \ / \
¢ \ z
N \‘
e \‘./ A0
A410 | 1
I {
J v;‘ © OpenStigetMap contributors.
— P ——
‘ »  Import ’ o Ex » Ex B Newsite Print ‘ ¥ cancel ‘

Al Wy e lds IS & ¢lad ge aaay "Interactive Map Adde ) dday ,all" Cysiill Adle ll o
iy g Ay ) jur iy S5 Sy a8 sall LAY dday il e Ll @li€ey Google kil A
e Taial o stlall Sl 3 el pead) Radladl 585 Lotie Sl aad e siell i) Jim S5
Geographical 4l aall SLilaa¥" et 4dle ) ad gl J23 "Import 3 il

."Coordinates

b sl e shea pen s LEIAY) dpaad Ll iy et YL JUaiy) 8 JSL e 3 s s s
Aday Al aladiul o 52 "Geographical Coordinates 4! jaal) clidlaa¥I" cuy sill 2adle
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:uaat i " Geographical Coordinates 4l jaal) lilaa )" cu gl 2adle

e g pia adgal sl iA) 148 gall il Site name «—

S Haad ) Sale #Ua3 Y Aghidll g Al Country and Region <
) g, 5 Jshall Jas 5 (i yall 3500 480 jaall L3lasY) Geographical Coordinates «—
(il Jars e Agia 3l Adkaiall g (V) (e Apma Al (x,y,7) s 3 8 JS Gy 23
el g (38 g Lain (UTCH] go 8l g 380 3 ¢ o ol L) oW Al
€31 5all ay3m3 U5 (e il el Jlall st i) e J sl i€y UTCH2

(2 Geographical site parameters, new site

.Google Earth gl » 5l (GPS) (allall

Geographical Coordinates | Monthly meteo  Interactive Map

rLocation Please import the monthly meteo data (from
Meteonorm, Nasa, PVGIS, NREL, Solcast,
Site name |St-Gervais - Chantepoulet | Get from coordinates | SolarAnywhere, Solargis or manually)
Country |Swiizer|and A Region

—Geographical Coordi

Latitude

A {+ =North, - = South hemisph.}
Longitude & EI {+ = East, - = West of Greenwich)

Altitude M above sea level
Time zone : Corresponding to an average difference

Legal Time - Solar Time = 0h 35m 0

Get from name |

—Meteo data Import:
] ® Meteonorm 8.1 0
Sun paths
;I () NASA-SSE
Decimal Deg. Min. Sec. O PVGIS TMY Version El

MREL / NSRDB TMY
O Soleast TMY

Q SolarAnywhere ® TGY

» Import

) Exportline w Export table

»  Import |

bl Print

F ewsie | % el

:C@i&S@c\MJ\ﬂ\@ygﬁ

«lad ool ALlal sun paths (el Gl e 481 ja
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=) "copy/paste G-alll/gaill" 315k oo @8 sall Clly import/export /sl il «—
(EXCEL Jie @lily Jgaa e ) ) JEa) Jass

28 sall 138 Ul LS 3 jlaial o Cale della

e Ll ) UL ) 3l PVsyst a s o(Ad) aadl adliilaa) Cuus) s a8 50 Coaa 1)) «—
Apedl) 4 sall sl )Y L 35550 s3ae 8 5 (METEONORM

"Monthly meteo el 4y gall slaa I (o5 dadle (yia jaian ¢y yedl) UL 3l il 3 jaay
Laal 3l @Maae 3,0 all da 35 Global irradiance S G8Y) g lai¥) o yiiad 3y sl adll
Yo g 3lall A (o gl s 5 Ay i) 2l Ao s diffuise s-iiall (Y1 gLty slSlaal
B pall

¢ Geographical site parameters, new site

Geographical Coordinates | Monthly meteo | Interactive Map

Site St-Gervais - Chantepoulet (Switzerland)
Data source Meteonorm 8,1 (1996-2015) (Modified by user)
Global Horizontal Temperature  Wind Velocity  Linke turbidity Relative
horizontal diffuse humidity
irradiation irradiation
kihfm2fmth kWhm2fmth °C mjs [ Yo
January |20 | | o | 230 | |7 | | Requived Dat
—Required Data
February ISS' : I |23.? | |2”T | |2'48 I |2.-519 I I'_.S' - I Global herizontal irradiation
March |106.1 | | &7 | |20 | [29s7 | |5 | Sverace Ext. Temperatire
April [0 | EE | [ws | [zeo ] [ | EE ]
= = = —Extra data
May (1622 | oo | (47 | P [ EE | e | Harizontal diffuse iradiation
June |84.3 |CE | [0 | 230 | [p.274 | [ese | -
Wina v Y
July |iss.3 | [as | a2 | e | [ | [e24 | R
August |i610 | [me | o2 | [uee | [.0ss | |5 | R
v .
September |t17.9 | [0 | |is7 | [eoe | [2937 | [0 |
October [rLs | s | s | [Lso I E | radiation urits
Navember |56 | e | 6o | 2w | ez | 23 |
Decemb 26.1 14.0 2.8 2,30 2,450 31.3
b ] [ ] ] ] =] ] Ok
Year 9 12826 590.6 111 23 2918 727 O Mymajmth
O Wim2
Global horizontal irradiation year-to-year variability 3.5% O Clearness Index Kt
» Import ” wp Export line ” wp Export table | [ + New site | [ H Print | [ x Cancel | [ :I OK

o5 sy ¢y el A sall dla )1 iy s3ias Ciia s o8 iiliball J3as Data source <
Lase 2350 jae (e cilibd) o) il die Jis) 13 ¢ das PVsyst
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13 2ay 5 puiiall g ALLAN aae i) ol Slas g LAl eliSay 1o lalY) Gilas g Trradiation units <—
PVsyst s3a 5 (e ddlise Cilas 5 228 Al Gl ol aay 45 aall 5l ol i WU 1ade
Al Yl
saact sl o ghad€ bl wsadi &5 13) 1 s asll oda oo SliSay ;i) J sés Data fields «
Baa) gl 5 pall 8 LeleSly saae | " ual eliSaid ccilily Jsan
QS L) S 3] 5 eeliDlaety Llaia ) & 55 i€ 1) La gl ) elilisns calinnd i a8 50 3paa 2n,y

[(\Sites\ Jalall 8 paa Cala (gf) llull 3aclE 8 ads a8 ge o3 5l Jaay o 58 g

¢ PVsyst

Save the geographical site file

Description

St-Gervais - Chantepoulet;Switzerland;Europe

File name

ISt—Gervais - Chantepoulet_MNS 1mod

Directory C:\Users\Youssef Elsaadawi\PVsyst7.0_Data\Sites

8l Bawtt]_MNT3.5IT

Bant REf"_MM30,5IT
Colovrex_MM30.5IT

Ttay al Barod_MN73.50T

Qaryat al Hawatah_MMS0mod, 51T
Qaryat al Hawatah_MMa1.5IT

1
x Cancel ‘ H Save |

Managing Favorites <Suadal) 5 13)

e Ly i a3 Al a8l gall A o) juaddl CVLASYT | LAY AailE 8 eliay dala &8 gall ) 55 e Bale
(el i) (S Aladall L axdcieall Wl i) sapaad) a8) sl puza g oy aodisall J (e Aliaia L
CE}J\ JWisl g "Set Favorites Aadall (i e @il YA (e dliadall 4408 (e Ledl) ) (S s
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O 2 ) A8lia) i€y Ay Hhall iy "Close Favorites dladall $3e )" e jaill 5 4ailal
Alail 2l ) 315l

PVsyst’s built-in database)( Pvsyst (-2 4aaiall cilibnl) 3018 ¥, ¥, )

s> 2225 Sl g METEONORM iy 3328 e PVsyst (8 daeaall o sall iy 32018 aaiad
oaY) e i) cleladl ¢ Cua Madaas YO o

DY) iy 5 lana &3 Gl G 5 AY) &l gall gaas Gl (ed) JB9) &1 <Meteonorm s
53 52 5« Meteonorm (s 58 siall dulidd)l cillasall apen sy s¥) Jsall abaral dpilly dpcliiall

Auldal) "ellaa it ola ‘eM‘ O Lg)i“ﬂ\ hliall (e aell Auilly (S daandll PVsyst Gl 3ac @
e sleall 028 JLSY dueliall jLdY) cilily Meteonorm 48 b adidiud s 1aa 5 50l
O A g A gl slaa SN il ) il @l gl Wagl PVsyst s el clilll sacE Caila )
G.I_.um 33daa JJL.;AA % &L\U.:\.ﬂ\ J\J.I:\_.;.n\" BN GA SN d_aAJ ?:\J__a.n LSJA;\X'\ )JL_mAS\ e J.IJ:J\
."Importing data from predefined sources

(The year 1990) Y44+ alal) «
Cpre g 4 Ulad 4 Llial) llad) ae (380 658 Y Al Allal) aoes de il 48165 Ladie ) (PVgyst
ke o Aol S de il W) bl pead caaill aa g e oJladl sa 138 5 149 Lle Ll e
TIMY @bl

Synthetic data generation 4 Uha) clilbull 2l g ¥, ¥

JS b il Jasn a1 13 (Aelw JS) Aol 2l (bl e PVsyst 8 sl ddae Jori «—
i A el wll (e delw JS Ay sal) alaa )Y Gl (e Ao sana sLEIL PVsyst asf delu
\Meteo\ Jalall 483 s sall * MET WL 8 de b JS clilal) o 335
AR A e il il (e Lo L) il el Y1 i) 85 o (plaiy) Bl Al
s o g8 clbilddll & Collares-Pereira 1osom-cu A sS (3208 W g Sl 3030 ¢ Gall 3l
alaai il e delu Y e e sl e ALl o8 A gall adl) e Al i oLl Y 4 23 sl

Markov transition matrices < S e JW&i) il g3.m4
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O S e asll gl Cus e jall da o sl Wiy 3 g an 0 Y B ad) dapal Ay <
0552 Aaa sl 31 pallda o dowds (@l 4y sad) @l gally el (8 a3 )] jall Sila o
i il oy casdll A (A AT () o e JESYT e 3580 ga 5 ae cllall 8100 5 e
o culifi das pe deln YE Hlae e oon JSE 1 e a2l g ladYh an JSG0 8 ) all s o
Gy SV clelall) e i dy o)) Aebids i cilelu ¥ sa iy sk (585 o0 sall g lai!
(el S gilly Voo Aol () gs ) 63

2l 5 hlee L% (525w Cua lalai 4 5 Zie Llee & deludly adll L&) Gl Adasdle (2 ¢
Al il dadaiB alSlae cilles ) jaf die delwlly ddlide a8 ) 4y jedl) ULl Gy Grigliig
A sall Al (B 7Y v ,0 (e )l elld e iy a8 Al

Synthetic doclila V) i) a3 ) gall e o aa g delu S e:\sﬂ u.c\..x.k_..a\ ala (LAY

"data generation
Import and generate meteo data

Knowen format Custom file

Synthetic Data generation TMY generation

raaad e V) A edl) Guilal) il e (5 sing e JLERL a8 Yl

et AiCay ((MET) alo (8 4nladiul ol (53 a8 gall o) 58 138 128 5all 2l Site name «—
ol MET e o ST oLl 55 S 13 (STT) e b p235aall a1 e calide JS 45
e 5 id meteo —ale sty Caed 13 L je 138 28 gall and ()5S 28 g4l

234 (S 13 et ) Bole zUiad ¥ LA 13 edbe wy UL 53 an s 50 adl Source <
e pial meteo wile paad die Wanl 435 e Cila gladll

s sa ansl (558 AUSIL 8 ol pyas Calal 3y 8 Ll aas :alall sl File name «—
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"Execute Generation sLiy) 2di" ) e Jazial

® Generation of Synthetic Hourly Meteo Values

—Source data (site, monthly values)

Country / Reqion Site
|Swi12erland vl IGenéue Meteonorm 8. 1 (1996-2015) \/I [ Q Open |

—HMeteo file to be created (hourly data)

Tipe st [Geive |

Source  |Meteonorm 8.1 (1995-2015) |

File name  |Genéve_MN81_SYN.MET |

Initial random seed: : 0

—Irradiation units

Global Diffuse Temper.
O el pbmiet] () O kith/mz/day
® kih/m3fmth PVWsyst will apply the synthetic generation
Jar;uary L;tl}g 31?]? i; ) M1fm2/day andluseﬂTehmor]mly diffuse lto ]
February L : - renarmalise the hourly output values o
March 106.1 48.9 6.8 © mijm2jmth diffuse, =
Apri 138.9 69.2 10.6 O wjm2
May 167.3 78.5 14.6 O Clearness Index Kt
June 184.3 831 19.0
July 185.2 77.8 21.0 —Generation options
August 1611 63.8 20,2 O Use Monthly Diffuse
September 117.8 50.3 15.6
Cctober 71.3 355 115 0 Region typology (for temperatures) :
Movember 36.4 23.5 6.1
December 26.1 15.1 2.9
Year 1281.7 595.1 11.1

i chasall G cpa Lglaany p 655 0 Al JUAY lany i

ALl 5 Sl ¢ el ani o 1" el diall g la il alasiul" Use monthly diffuse «—
Mﬂ\@éﬂ\)ﬁﬂﬁ)_ﬁu\ﬁﬂ\@aﬁﬂdb;\# c‘)@_ﬁdsafﬁ.@_\‘;ﬁj:\.c\_udhu\d‘)ﬁ_‘kﬂjau)\
REREOA 2.)\)@.&33‘ EM\
g5l anl L) faall (e (Aakaiall iy ol L) e sula) dkaiall L5l 52 5k Region topology <
\3;3‘):\5:_.4 C'_t\‘)\_wtij\ sda JS u caladiay (Sl ‘G..JJAAS‘ Jigl L@A..g‘)aﬂé‘;_ﬂ\ 1_.3;}3}\#\
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e 138U (S5 113 (SN ) sl Y gl gl a5 Y (il ) ) ClEUA)
M) A 3 Y1 LA ) Y PVisyst b dad cariinin g3 LAl

Meteo tables and graphs bl a gu dl g 4352l sba ¥ Jglaa ¥, ¢

= Al sl dlgle el (Say Al o MET lile 3 delully adll o 345 24 (PVgyst 8
Jsha" ) ahadiul ehle Gy cagih gina (a2l @l Aaldll workspace deall Aalus 8 \Meteo\
"Tools &l 2¥1" e sana 8 "Meteo Tables and Graphs 4 sall sba 50 dly a sy 5

Main meteo data:

1'
Q Motes about meteo
Geographical sites

Display and compare meteo files:

i

Meteo tables and graphs

r\lt'j Compare meteo data

e "Meteo Tables and Graphs 4 sadl s SU il a5y 5 Jshaa” sl g je jedar
& 5 oase ains Gle Y e gl alal) e glaall el ol gall slaa , Y1) Cale laa) ey A il

DAl e e ) Guilall e el
JshaalM) Jsaa 5l ("Graphs &bl s s y11") de gy Sila jie 23a (Kaal) (e (Y] Gilall e
G il Aadle ell it Ay 5ol o de sl 5 deludly adll e g UV o jlall SIS &l =iy ("Tables
3 shall sda cililull 33 sl 3eef dilasi ¢) ) «"Check data quality <bibad) 53 s (e Gaaili" G
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® Meteo tables and graphs

4 gall a1 by 54l

Meteo File 0
[ M I
Source IMeteonorm 8.1(19956-2015) Kind [ year Synthetic
Geographical site included
Q Site name IGenéve I Country IS'.\‘itzer\and I
0
Latitude 46.2022°N Longitude  6.1457°E Altitude 398m Time zone 10 0 [ = Export meteo site ” ), Open meteo site |
Data characteristics 0 (| Data display and verification
Synthetically generated data from manthly values. [ Graphs| Bf Tables €, Check data quality
Beginning date 01/01/90 00h00 Legal Time Variables
End date 12/31/0 23h00 Synthetic data Horiz. Global [ Ambient Temper,
Initial random seed: 1 % Horiz. Diffuse [ wind Velocity

Yesr 1990 indicates generic data (unspedfic year)

Source file 0

Name Genéve_MME1.5IT
Format SIT file
Time reference Legal Time
Time step 1month
Summarization Multi-year
Used Horiz. Global Wind Velodty
parameters in Hariz, Diffuse
source
Diffuse from model
Ambient Temper,

D Horiz, Beam
) Normal Beam

[ Global tilted plane

Precipitable water column

[ Relative humidity

Linke coefficent

[ Clearness Index Kt Aerosol optical depth
—Graph type Values- Irradiation unil
® Time based ® Hourly
O Histogram O Daily
O Sorted values O Manthly
—Graph dates-
®Dzys ]2 Ofom [y ] -
Show graph
O Month - to 12/31/1990

[t ||

H Print

|

H Save -E Close

|

Graphical output a3 gl AY ¥, ¢,

a1l £ 53 2aa ¥ g ey (" Graphs Al as—w " qu gl Adle (JLAl) st vie o

e

;ga'h.\l\

o) ae bl ol an i gl e Adiay Time based <

28l &) 68 s ) SA el Histogram «—
(S OU iyl al) A8S (i je cddiadll a8l Sorted values <—
tod Baa Basaall) A Hl) il piial) <

28 (AS)) alledl ¢ iy 505 Horizontal global irradiance <
s8Y) il ¢l23Y) Horizontal diffuse irradiance «

el e 23a (e S Gl (anall Lgiamy a6 AN @l LAY g (Y 500 ) s
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Graphs of hourly values 4sLu JS adll 4350 o g 1 o3

el JS" 5 "Time based il e adiza" jal c"Graph GJL).\]\ HJ&\" o il AaSle @
a W) el 5 e 58 g (ol 58V LAY "Horiz.Diffuse" s "Horiz.Global" s "Hourly

=% Graphs Tables ©, Check data quality

."Show graph Sl

("I Mormal Beam

(] Global tilted plane
() Clearness Index Kt

—Variables
Hariz, Global (] Ambient Temper.
Horiz. Diffuse [ wind velodty

Predpitable water column
[ relative humidity
Linke coefficient

Aerosol optical depth

—Graph type Values Irradiation units ———
® Time based ®) Hourly “n".n'fm’ e
() Histogram O Daily
() Sorted values ) Monthly

—Graph dates

® Days = ) From
O Month B to

1/1/1930 h%
12/31/1950

@E Show graph

Aot uly JalSIl bbby jue Jail) eliSay 5 el JSH A sall sla )91 aiy Al sy 8 ) 138 g2
e U8 i dddlall eland) 23 sai Jiag (30l Uad Jaladall ety cppad) e 3 g sl o sl oy 8
Jall sa 13a ¢S 35V bl Ay gl ) sae e Ukl Aa 3] o5 VT 13s agad) (g5 iy
Ul 3l il 3ol aladiuly 4d g yme aliaa (e B3 ) shusall bl ) duelida V) culibll 4ally Wil

"Import meteo data 4 sall sla Y

Taadall clald)! 3ol lastuly Wl i) oy Al Aaad S llull o ually 13a calisg 8 2l xa g

PANON| ‘ji CL\..A!\ 9 Lghal ) f‘jj :\7}5\.&@3‘ el CJ}@ &= @LLCG M &'"_1\_1\:\.11\ s \A;\ Mcustom files

i Azl s Gl PVsyst e g U5 Y lball dia 3l sl shall o () ey 13g8
Zasea JS Jasd  solar geometry Aneedl) dnigl)
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® Meteo for Gendve - Synthetically generated data from monthly values.

Close  Print  Export Format  Previous day  Mextday  Clear sky model  Help

Meteo for Genéve - Synthetically generated data from monthly values.

1200 L — LA S B e S S S e S
[ == Global horizontal irradiation, sum =8.1 [KWhim?]
| ——— Horizontal diffuse irradiation, sum =2.3 [KWhim?]
1000 | ——— Global horizontal irradiation clear sky, sum =8.8 [KWhinf]
__ ----- Horizontal diffuse irradiation clear sky, sum =1.8 [KWh/m®] T
200 |- -
E |
3 800 4
-_§ L
400 - -
200 -
0 |
0 3 24

horizontal (&Y sallad) gla iy ity Cum ddlall CasHhll Gl (5 jiw calall JBA & il die
i) g lail) mléasl ae (39 5 clear sky model ddlall slaudl #3 a3 as global irradiation
On OESs B 88Y) allal) g Y (0 5Ss  dliin ua ) i Latie Jow diffuse component
ditiall 5 &Y KU o LY G A el o yad) ol il sla il 23 gl (3 5Y) Tl

bl g ladll ) sSa (Jalay) ae 38155
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O © Meteo for Gendve - Synthetically generated data from monthly values.

© Meteo for Gendve - Synthetically generated data from monthly values.

Close Print Export Format Previousday Mextday Clearsky model Help Close Print Export Format Previousday MNextday Clearsky model Help
Meteo for Genéve - Synthetically generated data from monthly values. Meteo for Genéve - Syntheti%lly generated data from monthly values.
1200 T T r r T 1200 — T
—— Global horizontal irradiation, sum =0.2 [kWh/m?] ——— Global horizontal irradiation, sum =2.1 [KWh/m?]
Horizontal diffuse irradiation, sum =0.1 [kWh/m?] Horizontal diffuse irradiation, sum =2.3 [kKWh/m?]
—— Global horizontal irradiation clear sky, sum =2 [KWhim?) ek — Global horizontal irradiation clear sky, sum =8.8 [KWhim?] ]
L] Horizontal diffuse irradiation clear sky, sum =0.4 [KWhin?] 1T 7l Herizontal diffuse iradiation clear sky, sum =1.6 [kWhime]
8001 B 800 B
g T
z g
-] E R ]
] E
7 2
4001 B 400 i
2001 B 2001 4
0 1 1 ! ! 0 L
0 3 ] 9 12 15 18 2 24 0 3 24
12/04/30
. “< - S o
Graphs of daily values 4 s} afll 4uilel) 2 g ) o
" al(n - a" : A " a Al
"Values ("5'5&\ J\,}.\;\ & Dally Lo g2 22a (A g a8 3l g_al.c\}uJ ‘;:; d 9..4;33
—Graph type Values Irradiation units———
®) Time based () Hourly Ik‘n"u'h,."m{."da\,-' \/I
() Histogram ® Daily:
() Sorted values () Monthly
o
—Graph dates
® From 1/1/1990 Ry
EE Show graph
O Month to 12/31/1990

asd ety ddads JS Jiai Al e (gl ) psall Jilie pandiil) o) Jinae laladia o hanti G g
JkWh/m?/day] 2~ s 2al

,auggs\mﬁm,u_uua;ésf\jd\m)é}s,@l_mn;u_,.d\csyséjﬂ\;du\@;sﬁq_q
iniall 138 Ll (e ddai (ol slai Wi camy s el g laiD oY) aadl ga ddlall cladl 23 g
B ol UL G ) ey 13g8 ¢ ST AN o 55 13) (V021 e SiST) L sale (S
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® Meteo for Gendve - Synthetically generated data from monthly values.

Close  Print  Export Format  Clear sky model  Help

Meteo for Genéve - Synthetically generated data from monthly values.

10 T T T T T T T T T T T
L] Global horizontal irradiation, sum =1281.7 [KWhim?]
7 Horizontal diffuse irradiation, sum =5%5.1 [KWh/m®]
Global herizontal irradiation cle;

Irrnelintion [l Wlim diy |

Apr May Jun Jul Aug Sep Oct Now Dec

Tables Jglaad) ¥, ¢, ¥
o 2 Jgaall A leaasl ad A ) Jay Lo i) @iy JglaaS @il (Ui e ) aall Wi oliSy
¢l i (transposition model Jssaill 73 sa3) Jila (5 sissa o glaay) elly Loy i gl
(G5 ) el 2L
b Loy pLY A3lSa) chiald (PVgyst (o il Jgan IS dpaailly o
Al ) i€y Cua el ) sn m je e Jasi Gy w i saall el Print the table <
A il delida 3y 55 () a3l Bl auasi s Jgaadl Gl ) cliles

o Qa8 Jsaall Mt () 13 (g2 50 paiS G/ gl Export / Copy as text «
Sl S5 MS Excel Jie ol cliby Jsan 35 il "aial" eli€ey dua (ddailall
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LAl ) Ul as il aal 53 see (853 sl UL s Bale 2w MS EXCEL
ULl )Y Lauldl EXCEL <l s aladin) elile
Jald il elle (aay Ua g <Data - Convert Jisas - bl 43l

!"Delimited-Semicolon 4k siic Alald _ 23a4"

decimal 4 _dall Jual g8l aadius i€ 13} decimal point & e ddadiy bl fud alew 13k sale

) B RS yuat clle (et Ly jd ((Windows de—ill alas 8 250 pal) o3, adilll) commas

el 8

(bitmap image) 4ukadi 3 ) sm gt alias 13 ) gaS Feawd/ paaai Export / Copy as image <
2 AN (8 Lghal GliSay ua ddadlal) ) Jasll

el sl (8 4nid LSy CSV ale e L) i scale ) G/ paa’ Export / Copy to file <
Jdsha paai (S ¥ (METEONORM _f sal 4038023l 3 gasl) ar iy 308 pale Sliky Jslas
Aclldl METEONORM <Uily

Q| Data display and verification

= Graphd &I Tables [C, Check data quality

—Variables

Hariz, Global [] Ambient Temper.

Horiz. Diffuse [ wind velodity

D Horiz, Beam

[ Normal Beam Predpitable water column
[ Relative humidity

[[] Global tilted plane Linke coeffident

[[] Clearness Index Kt Aerosol optical depth

Values——— —Irradiation units———
O Hourly [k /m2/day v
@ Daily

() Monthly

” % Show table l
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® Meteo for Gendve - synthetically generated data from monthly values.

Close  Print  Export

Meteo for Genéve - Synthetically generated data from monthly values.

Interval beginning GlobHor DiffHor
File beginning KWhim#iday KWhi/m?iday
o1 0.152 0144 ~
002 0226 0213
0103 0.234 0.221
01/04 1.766 0352
01/05 0.620 0.584
0108 1.080 0.7594
007 1.028 0.702
o0 0.423 0.399
01/09 1.681 0475
0110 1.018 0.8343
0111 0.921 0835
012 1.125 0,736
0113 0.793 0702
0114 2111 0.354
0115 0773 0634
0118 0.565 0.533
0117 0276 0260
0118 0.739 0.529
01115 1.155 0.506
0120 0.944 0.488 v

Importing Meteo data from Ui 3a3aa jilaas (e 4y gal) da ) clity 3 il ¥, 0
predefined sources

(e Ae gana da 58 Aan A jlaas e Ay eall dlaa )W) ULy ol il Lia)l (Sadl (e PVsyst (s

Ll s IS ) 5uY) &5 G Bue saoaall byl jolias

iy 5228330 8 "Known format < s_ymal) Ge—wiil" 50 Ggé il ¢« juall e ) Jyaasll

.Meteo

ta

Known format Custom file

Synthetic Data generation TMY generation
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&) Jsasll 7y Las "Import Meteo Data 4 sadl slaa 381 cilily o il ) sal) 4 ye (S
e Taxally cad 1) WBiise 3a0aa jalian (e Ay sall dba )Y clily o) piw alaain) Al cl saY)
Gsd A e3¢ ruaal) HLas) ey Asbid) UL jaliad luaii Caia g e Jaasi Cagud F]
e i Yl ye sacl ) 33U =38 ) "Information for importing 3 S il glaa" 3l
8 a1 0ol Ay il Jals 1 ) iV g Aling Wil o bl o) i uY eaadill o) jaY!

lass ) sha AELED e (g slall 6 3l

2 Importing Meteo data from different sources

—External data source
Hourly data

Monthly data

|PVGISV5 Hourly Time Series Direct Import \/l

PVGIS v5 - free interpolated data from several satelite sources

PVGIS SARAHZ: Europe, Asia, Africa and parts of South America, 2005 to 2020, v5.2
only

PVGIS SARAH: Europe, Africa, most of Asia, and parts of South America 2005 to 2016
PVYGIS COSMO: Europe only, 2005 to 2015, v5. 1 only

PVGIS MSRDB: North and South America from 60°N to 20°5, 2005 to 2015

PVYGIS CMSAF: Europe and Africa, 2007 to 2018, v5. 1 only

PYGIS ERAS: World, 2005 to 2020 (v5.2) / Europe, 2010 to 2016 (v5.1)

Please define the site name

0 Information for importing

Go to PVGIS tools web page.

—Location
Impart
Site [ |
Country | vl
Get from coordinates
Reoin B
Time zone m * corresponding to an average difference 0 A|B Change file name

Legal Time - Solar Time = 0Oh Om

Irradiation database [Pvcissaranz | version (7] Show site

—Geographical Coordinates

Decimal Deg. Min.

Latitude # B D D (+ =Morth, - = South hemisph.)
Longitude 2 EI EI EI (+ =East, - = West of Greenwich) | 1 Synthetic gen.
Altitude D m above sea level %5 Select on map | | o

Clear

1 Save Site

| —E Close

e PVsyst el (jauials el J0E &5 Hladll AE Ladla o] Aabid ol jaliaall (e 32 ) 5l cnlilud)
i o s sf Jladt Bl ) Y colill ada 5l i i)

PVGIS £ 5. o sl sla 331 iy 2 i) TS Jsm Jlio e I a5 s
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(Importing PVGIS Data) PVGIS <y ol il ¥, 0,9

PhotoVoltaic Geographical Information 4z s—all 481 jaall Glaslaall sLka3) PVGIS
Jue (e e by chywa Gl AGULD & ) gal byl sen gy sall g Giaall 31 58 (System
st (Ispra) 4 sY) Clasiaall Lol JRC — daill saaaiall cililall 3as 5 8 SOLAREC
PVGIS <y 5208 Laxs https://ec.curopa.eu/jre/en/pvgis e & s —iall 13gd NS G g
NSRDB (e <libyy Adlell 5 o sl 1S5 yal g 43 giall 1S5 50l (a6 a5 Lol i s Ly 5i) 5 Ls

Ay A o gy clllaal) L) sy G PVGIS <y 31 ysiad o3

L Importing Meteo data from different sources

—External data source

Please define the site name

Hourly data
Monthly data
|IP'¥'G15V5 Hourly Time Series Direct Impart v
w5 - free interpolated data from several Satelite sources
PVGIS SARAHZ: Europe, Asia, Africa and parts of South America, 2005 to 2020, v5.2

only

PVGIS SARAH: Europe, Africa, most of Asia, and parts of South America 2005 to 2016
PVGIS COSMO: Europe only, 2005 to 2015, v5.1 only = - =
PVGIS NSRDB: North and South America from 60°N to 2055, 2005 to 2015 (©) wformation for importing
PVGIS CMSAF: Europe and Africa, 2007 to 2016, v5. 1 only Go to PVGIS tools web page.

PVGIS ERAS: World, 2005 to 2020 (v5.2) [ Europe, 2010 to 2016 (v5.1)

—Location
Import
Site |
Country | \/l
Get from coordinates
Region | \/l
Time zone m “  corresponding to an average difference 0 A|B change file name
Legal Time - Solar Time = Oh Om
Irradiation database [Pvers-saranz ~|  verson [52 (7] Show site

—Geographical Coordinates
Decimal Deq. Min. | 1Sa'-.-'e Site

Latitude @ D D B (+ = North, - = South hemisph.)
Longitude @ D D B (+ =East, - = West of Greenwich) =1 HTEELE:
Altitud, b level

e D m above sea level %5 Select on map | | Q Genr

| -E Close

JalS ey drabs e J smanll "Tmport 3l il 530 sd i eclilnd) A 5 ClaaY) a2y
o) ytias) % s JSI Jemitia MET ol £ L) oy Ao ladly i) (e s Vo (g JiSY
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L Importing Meteo data from different sources

—External data source
Hourly data

Monthly data

PVGISvS Hourly Time Series Direct Impart

Ready for importing.
If desired you may modify the site and target file name.

PVGIS w5 - free interpolated data from several satellite sources

PVGIS SARAHZ: Europe, Asia, Africa and parts of South America, 2005 to 2020, v5.2
only

PVGIS SARAH: Europe, Africa, most of Asia, and parts of South America 2005 to 2016
PVGIS COSMO: Europe only, 2005 ta 2015, v5.1 only Infi T rti
PVGIS NSRDB: North and South America from 607N to 20°5, 2005 to 2015 @ mformation for importing
PVGIS CMSAF: Europe and Africa, 2007 to 2016, v5.1 only Go to PVGIS tools web page.

PYGIS ERAS: World, 2005 to 2020 (v5.2) / Europe, 2010 to 2016 (v5. 1)

Filz creation status: JSIT file{s) created, @
MET filefs) created. @
f~Location
»  Import
Site |Le Grand-Saconnex I
Country |Swiizerland Vl
. Get from coordinates
Region |Eurcpe \/l
Time zone “  corresponding to an average difference 0 A|B change file name
Legal Time - Solar Time = 0Oh 36m
Irradiation database [pvais-saranz | verson [52 (7] J Show site
—Geographical Coordinates

Decimal Deg. Min, | =] Save Sit=
Latitude ® (+ = North, - = South hemisph.)
Longitude ® EI (+ =East, - = West of Greenwich) | 1 HATEELE:
Altitude m above sea level %5 select on map ] I o

Clear

I ] close

4 b il a8 gall Ladal "Save Site @ sall Laéa" e daz il @li€ay ¢ MET léle Jaéa o5 Lodie
Aol IS pelihal 4 ga aloa ) cile L] @liSay ¢ gall Jada 2ay Agie 311 Judlad) o s e 3L
Dl e i "Synthetic gen." ) e baall Gk g dxie H) JuSlall Jass gia ) 13l
Generation of Synthetic Hourly Meteo 4l (S delilh oV 4y gall slca )¥) aid oL S3)"
sty MET «sle LU PVsyst a sivu s "Execute Generation sLdsy) 2an" 348 8 "Values
Aia )l Jusdlall 4 el il giall e 2l dc Ll
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—Source data (site, monthly values)
Country f Region Site
switzerland Le Grand-Saconnex

—Meteo file to be created (hourly data)

Type [Synthetic Site ILe Grand-Saconnex I

Source IPVGIS—S.F\RAHZ averages 01/01/05 to 12/31/20 I

File name  |Le Grand-Saconnex_PVGIS_SARAHZ_SYN.MET |

Initial random seed: : 9

—Irradiation units

Global Diffuse Temper.
2,
©  wnimmt] Kwhimzmid [°C] & Lo
@ Kihm?/mth PVsyst will apply the synthetic generation

January 35.0 22.3 1.2 ) M1fmz{day and use the monthly diffuse to
February 53.0 28.5 1.8 renormalise the hourly output values of
March 107.4 45,5 5.4 © MIfmzjmth diffuse.
April 145.8 58.4 10.6 O wiyfmz
May 168.7 716 13.56 () Clearness Index Kt
June 190.3 726 17.6
July 198.1 F0.3 0.0 —Generation options
August 169.5 62.0 19.2 9 Use Monthly Diffuse
September 126.0 50.5 15.5 )
October 78.4 37.9 112 9 Region typology (for temperatures) :
Movember 43.6 24.5 5.8 Open site, open terrain, small indine, no raised skyline. Applies to migee
December 32.6 19.8 1.8
Year 1357.5 564.9 10.3

b‘ Execute Generation I —E Close

Meteo File 0

[ ]
Source  [PVGIS-SARAH2 Kind [ year
Geographical site included
Q Site name ILE Grand-Saconnex | Country |5wi1.zer\and |
0
Latitude 46.2319% N Longitude  £.1209°E Altitude 434m Time zone 1.0 0 I = Export metea site ” O, Open meteo site |
Data characteristics 0 ¢ Data display and verification
Synthetically generated data from monthly values. |2 Graphs| il Tables €, Check data quality
Beginning date 01/01/20 00h0D Legal Time Variables
End date 12/31/20 23h00 Synthetic data ¥ Horiz. Global () Ambient Temper.
Time shift -21 Min. (defined in .MET file) Initial random seed: 1 1% Horiz. Diffuse () wind Velodity
Year 1990 indicates generic data (unspedfic year) [JHoriz. Beam
Source file 0 () niormal Beam Precipitable water column
Relative humidity
[J) Global tited plane Linke coefficent
([ Clearness Index Kt Aerosol optical depth
Time reference Universal time
Time step Lmonth —Graph type val Irradiation unit
® Time based @ Hourly
O Histogram O Daily
Summarization Multi-year (2020-2020) ) Sorted values ) Monthly
Used Horiz. Global Wind Velodity
z:[‘fgeters n Horiz. Diffuse ~Graph dates
Horiz, Beam ® Days O From 1/1/2020 i @
Show graph
Ambient Temper, O Month o 12/31/2020

| [ HPnnt | ’ :lSauE | ’ —Elause |
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Importing Meteo data from custom aaia cila (e & ) dla ¥ ciliby 3 a7
file

G bl (S 1Y) gl dle 5 fad Ay i e by e B saaall clild) jalas (e gl s sing ol 13)

. Aaaddll claldd) %) PVSyst ‘;;\ U_al_a\:u&\ Y .J\‘)..ﬁ.w\ gﬂ.:s.uﬂ cd.;aﬂi Gbily Jhas L_A;\ d}é}j\

o Jsanll 3a Jedl (0 Ana g 528 daga G sall alia V) lily Judat g (b of Adaade s g
e i S 13 Jalail) @l ool 35U aae gl < oD Lklall 3 el Co s A3kalA 5 juaie il
s Ada) g Lelilai g AiDle Colama aladiiinly L@ 5 40l (e ST o yud (L3 Lgual @ a3 iy alasiin)
Zeabiod) 138 dia ge sa LeS Ll Ay Gl and Cilles o jaly Wila a8 da 3001 il jleally wiay
Gl gasi o oSy BlSlaall Alae 8 4 ) A SAI jaime Dy gl sl V) iy yiiad | el

22 85 € el ) G S Leiallae ol Lgld oy A

3ac @ 3380 @ "Custom file Ja—aida —ala" éjﬂ )S.i\ da il Z\_UAM Jt_aéjij\ C'_il_i\:u J\J:ﬁ_uy
;Q\.’\Q.A\

Import and generate meteo data

Known format Custom file
Synthetic Data generation TMY generation
Conversion of 4elu J< (4:\:;)53\) daaidll 3_1};]\ J\—AAJ%” calals d,u;ﬁ" J\);J\ & dlusx_u

."custom (sub-) hourly meteo files
1029l ) & s (e B ghad S Ailing ad)

el Galall e @l e glSa s 8 a5 ) (Sar 15 ¢ aadll dlile jia) source file <

Asgaall SELAYL Ul MET <ile Jay )} aan a8 g0 oLy o ol 13 5a g0 G ge jidl site «—
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alall oy p2d ) 12a (S g .0 i) a) yall L";.A\JM alall jiaa ?‘“" ¢Uac| Internal file name <«
OSai ol Gl Aling () siadl 138 L) sy Al iall Auiall i) of 4 saldl alia S AaE &

Jasadll sz 5 50033 (e

® Conversion of custom (sub-)hourly meteo files

Data source

Source file |C:\Users\You ssef Elsaadawi\PVsyst7.0_Data\Meteo\|*.* I | E: Choose |

Situation

0
Country Al countries R Site ILE Grand-Saconnex vI ‘ 9 pen | ‘ Q Tz |

Internal file to be created

Site Le Grand-Saconnex Source |Custom file I Kind of data  |Imported

Internal file name (*MET) ILe Grand-Saconnex_Custom_Imported. MET I ‘ A:[E Change file name |

= | Conversion 0

Conversion protocol file (*\MEF) I New Conversion format for custom meteo file VI o New ) Open
Conversion ° Abort |
0 o Information

Please choose the source file

7] dose

LS i g s il iy oL a8 6l 1358 50 i jid) Conversion protocol file <«
allll PVSyst 3:«\)5

Aaadl o Aol g )b e Jly el yall Jlase o(Calall (Gani Cann) VA (g 8 «—

ua&;)la}”).u:'éd.c\_uud\ UJJ&_,;)S\@J:} J\Lms.aa“_a\.th‘;s d)_.aal‘ &L&Mu\ﬂ\ AT

"Start Conversion Jisaill e ) e bl I 3als 0585 Laxie PVsyst

o) ALYl (Gl aialles a3 63 Haiaall Calall il gina i aSall 3855 5380 (2a e (i) oL

andy daat oy sail) aey | Jalal) dga ol Cile e Leas ate Al g A gaall 4 sall Slaa V) a8
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}i a5l .JL;.AJSJ ao il c\).u) "Tables and Graphs dailull ("‘5'“’)3\} Jglasdim 31l e\dﬁ..u\.} Slala
S T er)l\ Jeaill (pe Aliay 38l c(:\.u\ﬁ.d\ Glilud) eatald

Detailed example of importing a custom file paaia cila 3 il Auadli Jha ¥,7, 9

S g "METEO PVsyst Standard Geneva GPLcsv" <alall aadt wi s e JUAl 138 8
I3 5880 OIS 1Y) "Templates <) s8l)" (o PVsyst (workspace) des dal—ue A asle ) giall
.("Reload templates <l &l Jueaizale|" e lazial 5 &by dualall Jaall 4alise "Manage 312"
AL )y g & Caia el Aol JS il ghady Yoo € alad 4y el albia H Y1 cilily e caldll 5 giay
5 simann o GalA) allall LYy Aumal) 5 ) im0 g (pe ecalell 130 8 4 3ie S B2c

_‘éllal\ JLl) (o2 Lageddiuiug Ul Hliassl) Lea liassll oila da 0 Voo lasa Jila

Custom e—ada il JUid) g dp i )l PVsyst 33U 4 "Databases <blull ac) @' =38 22y

Aol IS (Lo il dacadall 4 sall alca jY) il (st ) sa ao e Ao Jani o ¢"file

:sia day )l ) sy 53 5 <"Conversion of custom (sub-) hourly meteo files

ULl uas Data Source <

353 3 yall de Ll Ll Hourly file to be created <
.Jis23 Conversion <

owai - Gilaglee Info — Warning <

e slaa "Info_Waming ot Gla glea" Jas Sl B0 (Jroasilly ‘_;}“2\ NN J gaall J gl
C\A.u Ll o i & glaal) A8l Gl gladll IS lald )Y calanali

Data Source <Uball jhaa <
il a 685 5 lild) e (s sing 15 g e Ui 1ake 28060 o el alaa ST cilily o) iy o 85 Ladic
i s ¥ MET ¢ 53l (e cald) 138 (35S Aol S04 gl alia )Y aily PVsyst Gniis s cila
JS ab iy clile sae el (585 ) (S "Data Source <llud) siae A saaad Al ad gally 4k
@A * MET <ile (3 ) 2 55 o) a8 sall oLl Jilly ol lif (pa 2SU a8 gl ity A pa 4ol

Az 0 5] s
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e aanll éJ.:S.g dua alall J\,ﬁi\ J‘P Q—’J‘éi‘-‘:‘-—“‘ "Choose )\7\35\" ‘;s )3.1\ cJ\);“ & L_':A
K. CSVs * TXTs * DAT t}d\ Cre lalal) L..s“b‘)ﬁw aaaill Jale Dy bl cala

 Conversion of custom (sub-)hourly meteo flles

Data source

Source file |C:\Users\‘{nussef Elsaadawi\PVsyst7.0_Data\Meteo\*.* I { E: Choose |

Situation

&
Country Switzerland hd Site ILe Grand-Saconnex v ’ 9 New | l ), Open I]

Internal file to be created

Site Le Grand-Saconnex Source |Custom file I Kind of data  |Imported

Internal file name (* MET) ILe Grand-Saconnex_Custom_Imported.MET I { A:[E Change file name |

= | Conversion 0

Conversion protocol file {*MEF) I New Conversion format for custom meteo file VI ) Open
A
Cemesen

Please choose the source file

0 o Information

Goanatl Adlaia f aly 3083 Y gl Glle cad sall HLEAY L) o3g] o s 2paa3 iy ccalall 3388 3 jaay
"Site @ sall" Aawsial) Laill) s el JLaay) slas

Data source

Source fle |C:\Users\‘ruussef Elsaadawi\PVsyst7.0_Data\Meteo|*.* | ‘ E: Choose

Situation

¥
Country Switzerland vl Sita |Le Grand-Saconnex \/” 9 hEL | Q T

ila glaall 024 ua‘)ceﬁyc\ﬁ\g\dml.@jb)jeﬁy&d\ Qh\gﬂ)&mu‘ajﬁdsﬁgﬂ;ﬁc REIL LT
(* MET <ak) Meteo <ilal ciua s 5 &l i ) gall oy 30 A& PVsyst 4

Internal file to be created o3Lid) aluw i) ARl Clal) o

114



4 gall a1 by 54l

Internal file to be created

Ste Le Grand-Saconnex Source {Custom fle | find of data |Imported
Internal fle name (* MET) |Le Grand-Saconnex_Custom_Imported. MET | ‘ AIE Change fil name ||
_—

s

Pl s o) LdaS) cliSay 5 e Al il Lad PVsyst ¢ i J e 2500 el
e DN Jgall ) sall U ia ae Gl Cumy 3 juaidn Cilia gl clacly

a5 eN P pai g

rd

Data bl e (8o jlial) i ool o sall o) g8 aal 38 a1 () S0 1 5al) Site <
Jiad) 13 3 AILS) ol and) s eliSay (K15 <"Source

i ULl oy &3 A SN (il byl dpad poa s lile ang clia ; aadl) Source «—
A, Sdda il gao b g i gl ¢Mad gall & uldll o5 sl aaall Calad) o) QU das e
Al s <"Meteo Inc.

€ p Vsyst

Meteo file name to be created

File name
Directory C:\Users\Youssef Elsaadawi\PVsyst7.0_Data\Meteo
Al Baw___ MMN73_SYN.MET =

Ban_ R_fi_ MMB0_SYM.MET
Gengve_MME1_SYMN.MET

| e Grand-Saconnex_PVGIS_SARAHZ_2005.MET
| e Grand-Saconnex_PVGIS_SARAHZ_2006.MET
| e Grand-Saconnex_PVGIS_SARAHZ_2007.MET
| e Grand-Saconnex_PVGIS_SARAHZ_2003.MET
| e Grand-Saconnex_PVGIS_SARAHZ_2009.MET
| e Grand-Saconnex_PVGIS_SARAHZ_2010.MET
| e Grand-Saconnex_PVGIS_SARAHZ _2011.MET
| e Grand-Saconnex_PVGIS_SARAHZ _2012.MET
| e Grand-Saconnex_PVGIS_SARAHZ _2013.MET
| e Grand-Saconnex_PVGIS_SARAHZ _2014.MET
| e Grand-Saconnex_PVGIS_SARAHZ_2015.MET
| e Grand-Saconnex_PVGIS_SARAHZ_2016.MET
| e Grand-Saconnex_PVGIS_SARAHZ_2017.MET
e Grand-Saconnex PYVGIS SARAHZ 2018 MET

1
x Cancel | ‘ HSaue |
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Al 3 yual dandi eldacl o8 "imported 2 siue" s (ol @Y e Gll/AL) Year/kind <
IS e JB il A sl da g ol Ae i JS il culS 1Y) La g cdallca chlilall sda Lead o <8
il o 8 A s dpanail) 028 36l B (e Sl ia Jiall 3 pall (iajedl st VT sl Aol
S AY) PVsyst Jlss
il Alily e ganae Bae Je g ging dly aldll 3 adll cale IS 1)) "Data Source <l
Gzl AV Cile al iy laianid (il 5 E8Y) (6 gl 8 Cluld ol ddlide Ol i Jia (a8 sall
o) il o ULl e e e (sl 20a A
Define the data format <ULl (Gl aaa5 o
Jss e dall GlSay aill calall (o laal yitl b Sl Sl & 53 PVsyst Jba) clile cpaty
& 03 F MEF g il (e J31 PVsyst <ile (8 Olaslaall oda 0 333 20w Calall 3 byl
2 LS o2 (anatill J oS 615y Cildla (e el £LAS) SliSay \Meteo)

= | Conversion 7]

Conversion pratocol fle (* MEF) | J Mew ‘

"Open it e Cular i g Jadlls 3 g3 e Gt SR 51 New 222" ) e i ally cudd ]
G Cile (g a3 - Aol IS (e ill) danadiall 4y sl alia )Y cilile )y ad ) sadl oy (Sl
Conversion of custom (sub) hourly meteo files — definition of the import 2l _iwY!
il eldac | elile caay Cus "Format description Gl cana ¢ Jis e (5 sisy "format file
"General ale" ¢ddlide Cuy i ladle )l ol sl a pe 5 sing 128 Gr—tilll (S 5y 22y
Glilall " 5 "Meteo Variables rahll &l jaie" 5 <"Date Format gl et
o sil) Adle Jaadilly (Y1 GO G gaill Gladle (4o 388300 o 585 39— "Chaining files
a oy clile sae e e ) g @Blily il 13) 4y ) 5 i <"Chaining files <balall Joud w3 2y
Gl ol (Gauda’ 308 J g A pe et ) gall aa je (e Adwall ¢ Gl aay JEall 2 A ledag

116



4 sl ala ) clily 5yl

A4l Al ) p0m3 5 13 Lan e yany il i€y clin ) e il 5 sime e 4k 3 o (530
e il 38 e sae e (5 siad 53U o3 | Gl Ciy et 8 (KU llia lS 13 5f e <5
IS Ll (8 kil s

© Conversion of custom (sub-)hourly meteo files - definition of the import format file

d Please define the number of header lines to be skipped.

Description Meteo data GAP [ SIG (Geneva)
File name SIG_Geneva,MEF
General | Date  Variables Chaining Variables Description Fieldno  Mult. Unit Information

Dates read on the

—Source fille organizatior

® Hourly(Sub-hourly) Time step (60 Minutes
Daily
MNumber of head lines to be skipped
—Sample file eparator—————— | ") GlobHor  Global horizontal iradiztion |4 || L.o00
® ; semicolon
| cCheose | | |~ .| i B TR ETEEE AeEERn o 2 [ e
, Comma
Space
TAB
Other :
Fixed width

The source file must hold one record per time step {per ling)

—Custom source file : C:\Users\Youssef Elsaadawi\PVsyst7.0_Data\Templates\METEO_PVsyst_! G _GPLcsv
DD/MM/YY L1 2| T_Amb 3|GlobHor:|DiffHor E|WindVel
a: #¥ear| 2004
10: #Latitude 4€.21)
11: #Longitude| .78
1z: #Rltitude 420
13: §Time Zone 1|
14: §Plane tilg 30
15:( $Plane Azimuth al
1&: Year Month) Day Hour| Minute GPI| Tamb|
17: deg.C]
la: 2004 1 1 1 20| O 3.5
139: 2004 1 1 2 20| O 3.8

Cancel OK
[ Xt |

"ale General" <

il - (oo )" mal Y1 a5 eli€ay el JS cilily e (s gy (53 JUial) Cald 3l
Jraldll Lyl (o yatl) alal) pastoy 2883 T+ 4l die 53 5k ae "(Sub)-hourly data 4elw JS
& sind Al 3aee Y1 o (e (giall Gl 2L (e i) ¢ jal) 8 Adagiie AL uald g g ol Y
Number of leshasd atus i) G gbiall 22 Jaall 8 (@A Calall (i VA Slandl (e g cilibll e
lgabadi a3 il o phadll) Adla W) J sai Aglind) 4508 3 VY Jaai "headlines to be skipped
@A J Y Sl Uladl g elcapd) daladl 53 0¥ Sl o (e il @iy 5 jaa1 oyl

bl e s st
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© Conversion of custom (sub-Jhourly meteo files - definition of the import format file

Desarption IMer.eo data GAP | 51G (Geneva) | d Please specify the column number for the field of each date element.
File name ISIG_GEneva.MEF |
General | Date Variables Chaining Variables Description Fieldno  Mult. @ Unit @) Information
{ource fil organization N = Date Dates read on the file -D...
® Hourly(5ub-hourly) Time step Minutes DDMMYY !
O Daily - Hour g | ‘
- Minute 0
Mumber of head lines to be skipped
= Meteo data
rSample file——— eparator @ GlobHor  Global horizontal irradiation | 4 1.000 Wim2
Choose ®; senicolon (@ Difffor  Horizontal diffuse iradiation | 5 1,000 Wim?2
O, Comma
O space -] BeamHor  Horizontal beam irradiation
O TaB () DNIMeas ~ Measured beam normal (D...
O Other: D ) GPMeas  Measured global on plane
O Fixed width @ TAmb  Tamb. | 3 | | 1.000 | | oC | |
) TArrMes ~ Measured module temper. ..
The source file must hold ane record per time step (per line]
> P {perine) -9 Windvel  Wind velocity [7 |[zo00 |[mss Il
~[] PrecWat  Predpitable water column

éustum source file : &:\Users\Youssef Elsaadawi\PVsyst7.0_Data\Tem platE\HEIEO_Wa st_Standard_Geneva_GPLcs

DD/MM/YY 1 2| T_&mb 3|&leobHor:| DiffHor, g|WindVel
a: §¥ear 2004
10: $Latitudel 46.21f
11: #Longitude| £.78
12: #Rltitude 420
13: 4Time Zone) 1
14: #Plane tilt 20|
15:[ $Plane Azimuth [
l&: Year| Honth Day| Hour| Minute GPI| Tamkb
17: deg.d
13: 2004 1 1 1 30 0) 3.5
= oo 1 4 4 4 :dy

‘ x Cancel ‘ OK

"Date Format gl daua’ o

J—aad¥) ad (UiSan elld IS 1) el alall Calall i 5 ) 8 408 paa SliSay o3a cy sl dadle &
A @l jlall Wb ccd gl 5¢) d "Dates read on the file «alall & 3¢l 8l & ) " apans Lails
@l Al Allua 48 "Sequential dates luludll & ) " s "Reference year duea jall 41"
Agidiall QUL Sl sl time shift ey das 5 (A 623 QUL e 3 skl

Gl LA 5 "Dates read on the file <alall 8 3¢) 8l Z ) 6" paad ) #Uas (JE) Jas e
o Las "Y' YIMMIDDIhhlmm" ¢S Aal s34 e ) sras Al 2l ¢pe couliall
Jiai Al aiia aacl (8 < ) 5 g Ul O 5 AiBajie Lo sl se—S1Aiw A o g il cag i o3 4l
(8 e G ol Jias Ja Goal a7 Al L gadll L aee i Juald | 4adlal)

g dd el aldall e fiall Sy (3 3 senll 22 "Field no dasdl @8 5" 3 seadl el o
&) gliad (0 5aT 5 sanall 3 gaall pmdl Wil ) (5 yin ol sadl m e (e il ¢ 3l 8 Llia &Y
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bl Ay e e 30 el 380555 (il 3 Ll e 31 Apancl ) B aiaad
Time Labels 4xia ) cloacdl) o

paaaall Adaalll L;:' ‘fﬁ\ acl .l adie ) c_:\_k G KPS W W DV Lﬁ‘ Cssa Qi s «(PVgyst @
Aelu Hlae Je adai gie il g gl BRECPY 13 Ul Janw Ao “éjun_u ‘;.1.4)3\ @U:d\ il o

ey dsad Qb sa s 3 il a2 Caialiia Jiaﬁ@@@\,@@j@@,,w"e:ez

measured
Gh =1103
W/m2

1 1 I 1 il
T

10:00 11:00 12:00 12:00 14:00
4 4
i : other possible Pwsyst
Pwsyst | : : time labels time shift
time label Pl L--- 12:00 -60 min.
11:00 e 11:30 -30 min.
f 11:20 -20 min.

n of custom ourly meteo files - definition of the impart format file

Measured POA irradiance import: uses Hay transposition model.
Description |MEFEO_PUsyst_Smndard_Geneva_GPI‘csv I 0 + b >
File name |METEQ_Pyeyst_Standard_Geneva_GPT.MEF |
General | Date | Variables Chaining Variables Description Fieldno  Mult. e Unito Information
~Date typ = Date Dates read on the file - Ye... -
O Reference year (1jan - 31 dec, notleap year) L b Year 1
d on the file) - Month 2
® Dates read on the file
- Dar 3
ate format Y
|Year | Month | Day | Hour | Minute v| ~ Hour 4
i Minute 5
" = any non numeric character, *|" = separator 0
[ Meteo data
r~Time bas Record time label— o tobal horizontal irach
® Legal Time ® Interval beginning Elnterva\ end () GlebHor - Global horizonta rradiation
D Universa fime ayight saving tme -] Difffor  Horizontal diffuse irradiation
O Solar Tme 0 [ Use summer/winter time changes ~[7) BeamHor Horizontal beam irradiation
Timeshift—— ~[") DNIMeas  Measured beam normal (D...
EI * Hours 0 ?f;:grdgld(?nﬁ:isge nat - GPMeas  Measured global on plane |6 1.000 W fm?
A .. measurements), they have to - T_Amb  Tamb. 7 1.000 C
EI v Minutes be read on the file.
(7] ThrrMes  Measured module temper... ¥
—Custom source file : Gillse 0_Data\Template (_PVsyst_Standard_Geneva_GPLcsv
Minutes| GlEMeas’ #
1: -
2:§This file is ap example of the| Standard format| for impprting hourly data in Pvsyst
3:# Importation of POR/GHI: the polumn [GPI is defined
4:4The plane tilt| and azimuth should be defined !
5: §5ite] Geneva
[-H #Countryfvitzerland
7: g§Data SourcelIE transposed lues by Hay model
a: £#Time step| Hour|
g: §Year Z004
10: #Latitude| 4g.21
11: #Longitude| €.78 v
{ ¥

x Cancel | ‘ J oK
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Variables” selection® "< _siall" L33 o

"Global on tilted plane Jie 5 5iue Ao calle” glai¥) aaas ) zlisd (Jhall Jp e
ede iy daas Hurie JS Aaa ol A4 8 "Ambient temperature Adassall 3 ) jall ds 3"
Vgt T 3 sanllelillia b il i il e 48 siall (8 3 "Field no Jiall s )" 3 see
Sl iela 13 15 e €0 W/m? (b <l ygiiall adgd pal Y1 cilan gl 551 al) syl
Cham sl (380 555 oLy Gl JUal il 3 il 3 4y ians Jale dyaa3 A1) clialh Adlisg o
Siaall 2 gand) () (5 s ¢ el Jin o ) dpania jaar JalaS Y, v v oy Ly g 4wl Y al) e
o A sy (381 ey 138 5 i) ads jamdl il e dany sl e (e indl 6 )

saaadl ol daia

"Variables < _z2iall"

& azimuth Aie s tilt s siveall Jae 25 clile G (Jila (5 st dacadia bl O 15k
Solarimeter do—uwe&ll 48Ul Wi oladl " Jaall & "Variables < jsdall" o sl 2adle
O5Sa o Jaad) 1aa Ui LAy (G}n) Aall die Ge Wl d il g Juallda o Y d;ﬂ "orientation
sl e e ) el 8 il (6 st e g ladV) jiie 3083 23130 Y) 13 sa 5

Lyl Gli€ay 5 LS 53 iy Aaus giall A ial y8Y) Aagdll a5+, Y 2ic Albedo saudVl e Cay e ol
Monthly values 4 el a8 Ao bl jed JSI Lghaas

Tiat el J8 5 a8 5 pall Caldl ad i @iy i saaall Gl Cile Jada olia Gl

48 58 AU AU elie bl ¢Jadlly 13 g s ans) G Jany 2 Calall IS 13 "Save

(i i) danadall G sall sla 31 ke Jisas )l sy G 3 sxian el il Cale Jada 2oy

."Conversion of custom meteo (sub)-hourly files 4elw JS

oaradall calall e i) o) 1wy "Conversion Ja s=ill" G ga ol V) eliCa
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© Conversion of cus n (sub-Jhourly meteo files - definition of the import format file

Description IMEI'EO Pisyst,_Standard_Geneva,_GPLcsv I 0 Measured POA irradiance import: uses Hay transposition model.
File name IMEI'EO_PVsyst_Siandard_Geneva_GPI.MEF I
General Date | Variables | Chaining Variables Description Fieldno  Mult. 0 Unit o Information
Dates read on the file - Ye... -
1
2
3
4
i 5
£ Solarimeter orientatio ) Meteo dats
Fixed Tilted Plane (7] GlobHor  Global horizontal irradiation
Azimuth @ 0 Orientation =[] DiffHor  Horizontal diffuse iradiation
teFiniti
Tit . ~[_) BeamHor  Horizontal beam iradiation
~[) DNIMeas  Measured beam normal (D...
Albeds —
@ val @ GPMeas  Measured global on plane [ 1,000 Wimz
alue
<@ TAmb  Tamb. 7 1,000 aC
O Manthly values
y ~|_J TArrMes  Measured module temper. .. v

—Custom source file : G\Users\Youssef Elsaadawi\PVsyst7.0_Data\Templates\METEO_PVsyst_Standard_Geneva_GPLcsv

Fear 1| Month2| Day 3| Hour 4| Minutes| GlPHeas'| T_Awb A
1:@Heteo hourly ta
2:8This file is example of the| Standard format| for impprting hourly data in Pvsyst
3 Importation POR/GPI: the polumn [EPI is defined
4:@#The plane tilt) and azimuth shopld be defined !
5: $5ite| CGeneva
€ §CountrySwitzerland
7 #Data SourcelIE transposed values by Hay model
El

o #Time ste Hour|
a: #Yea 2004
10: #Latitude] 4€.21
11: #Longitude €.78| ¥

¥* cncel o

Data source

Source file |C:\Users‘\‘fnussef Elsaadawi\PVsyst7.0_Data\Templates\METEQ_PVsyst_Standard_Geneva_GPLcsv | { -/ Choose

Situation

¥
Country Switzerland A Site |Le Grand-Saconnex v| { Rl | [ Q L=

Internal file to be created

Site Le Grand-Saconnex Source |Custom file | Kind of data [Imported|

Internal file name (=.MET) ILe Grand-Saconnex_Custom_Imported. MET | { AIB Change file name
= | Conversion 0
Conversion protocol file (* MEF) |MEI'E0_P\c'syst_Smﬂdard_Geﬂeua_GPI‘MEF METEOQ_PVsyst_Standard_Geneva_GPI.csv V| o New Q Open
A}
Beginning Date / Hour 01/01/04 01:30 } Conversion I ° Abort
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Alall e (I de Ll ga Ll e AW Sl ) 8 3 sa sl e 3l el ()5S e JUiall Cala b
Oe sleii¥) die "Yes an! Slo JE JA (e ley 5 A i Al @l jelain dadlly (Y4 4 0) Jul
MOk Gl sa" (e Rl oy gl

el s Uad gl e (s giad Y Al i€ 13 L Aliny (33 elile Cany 5 ey sadll (e elgii¥I (V)
D8 A el ala Y1 bl G el s ao pe 28y 53 i€ 1) Lae il Al ) el (Gl axe
D)l a e 28l "Yeg pai" e

= | Conversion o
Conversion format for custom mateo  METED_PVeyst_Standard_Cemava_GPLMEF  METEQ_PVayst_Stardard_Geneva_GPLcev ] J New ‘ ~ Open ‘
fll =
Bedrning Date / Hour 01/01/04 01:30 ’ Conversion ‘ a Abort ‘

¥ Conversion inforrmatior
Line mumbar 8790
Line content:

004

Converted values

Interval begirning 21/12/04 12h00
Heriz, Global 144 [Wim?]  Horiz, Ciffuse 137 [W)m?]
Tamb. 34 []

:I Close

Check the imported data 53, giwall Sl (pa (38231 o
Sl Lahiind 3 55 ) & el slea ) il e Aeldl) il sadl) ians o) ja) il elile gy
it «JBall Jaras e el 2Ll ) 5a¥) (10 e 5l Ao sane PVSyst a4 gain 5 e SH <l il
axi" 2aai Ladie "Meteo tables and graphs & sal) soa S Al a s 5 Jshaa" lsall a5
Al 5 jal) & s se s S (anadie Cile ol il any Al 4a sl L8 "Yes

¢l "Kind/Year 4ull/g sill" s "Source sraad" icplia A} ) sl o e (e s slall 2 5l iy
A g gal) a1 Cale Jay ) a3 (531 8 gall (e Aliada il slae sl an gy Calal) L) tie Legilay el

A il a3 g2 Laa¥) Calall Jeaalds oamy 5 bl dgdass Al e 3l Glaill (6 i bl e
bl Gl 8 sapaaty udd (61 g 4te i)
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Meteo File 0
|Le Grand-Saconnex_Custom_Imported MET MNew Meteo data Vl
Source |Custcm file Kind / year Imported
Geographical site included
Q Site name Le Grand-Saconnex | Country |Switzer|and |
o
Latitude 46.2319%N Longitude  6.1209°E Altitude 444m Time zone 1.0 0 [ » Export meteo site H C, Open meteo site |
Data characteristics 0 ¢ Data display and verification
[ Graphs [ Tables © Check data quality
Beginning date 01/01/04 00h0D Legal Time “variables
End date 12{31/04 23000 Horiz. Glabal [ Ambient Temper.
Horiz. Diffuse Wind Velodty
D Horiz. Beam
Source file 0 [ Mormal Beam Precipitable water column
Name C:\UserstYoussef Elsaadawi\Pysyst7.0_DataTemplates\METE. . (0 Measured gkl on plane Relative humicity
Format METEQ_PVsyst_Standard_Geneva_GPLVEF () Glabal ited plane Linke coefficient
Date type sequential dates [ Clearness Index Kt Aerosol optical depth
Time reference Legal Time
Tme step Lhour —Graph type Values- Irradiation unil
® Time based ® Hourly
O Histogram O Dpally
O sorted values O Monthly
Used Call. plane Global
EZL:‘T:WS n tilt 30°, azim. 0%, Albedo 0,20 —Graph dates
Diffuse from model ® Days ~ OFrom 1/1/2004 s @
. Show graph
Ambient Temper, O Month to 12/31/2004 v

(o | [ wm | B | e

S ) a5 Ay ) Sa HYI il (el @l A e lsall g e e e ilall (5 ging
4dle (5 583 "Check data quality <lbiball 83 s (e 383l sl dadle Al o8 Ciladle
JUiall 5 53 ) sl QUL PVSyst o ok (53l e 3l dis Sl Gia ypy e (b JSS e sl

=X Graphs 5] Tables ©, Check data quality

Dl ge 8 058 o G ¢ s

Time shift. [hin.]

60 1 1 1 1 1 1 I 1 I 1 I

%}
=
I

This meteo file seems to be OK.

=
=]

o
=]
=]

'

[

=
T

&0 L L L L L 1 L 1 L 1

Average time shift on dear days: 0 Min.

[] Apply time shift correction

L
Jan Feb MWar Apr May Jun Jul Aug Sep Oct Nov Dec

b Hourly Kt morning / afternoon | b Monthly best dear days b Best dear days Kics
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lete il (e Jainal time shift (oo 3l dis jill ) sl 5 a0 3k i o
Hourly " e baally jelall oy 5 7Ll cleluld clearness index slisall e ) Hhill «—
(gloall B el gla )Y A claall jdige Ayl Lalasl) jedai s "kt morning/afternoon
o G sl Sty of g I Ve s Ao Ll ey 8 5D e slaall s o) juadld) i) el Laiyy

L8 a5 Al

® Clearness Index for morning and afternoon hours

Close  Print  Export Format  Help

Clearness Index for morning and afternoon hours Time shift
10 Le Grand-Saconnex;Custom filejimported correction
. r T r T r T r T r T r I r
L] Morning -
09 = Afternoon L\\)_
— (lear day, June N
0.z} = Clear day, December an " - |
07 .
g 08l ]
.
= 05F ; -
=l
g
o DA -
0.3 Ties |
ozl 9 |
01 .
0.0 w
0 70

Sun height [*]

clear sky il all el CAJA.u ()_ﬁﬂ.'\.d\_j ‘;Abd\) olaal) &um ‘;A}:\M okl 455l
"Monthly best clear days % el ddloall JLY) Juzilt 5 e dax izl cadd 13) model
S JSE b e e n LS L e (s
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® Meteo for Le Grand-Saconnex - Data recorded from 01/01/04 to 12/31/04

Close  Print  Export Format  Previous day  Mextday  Clear sky model  Help
Meteo for Le Grand-Saconnex - Data recorded from 01/01/04 to 12/31/04

1200 —rT T T T T T T
[ == Global horizontal irradiation, sum =49 [KWhim?]
| ——— Horizontal diffuse irradiation, sum =1.3 [KWhim?]
1000 | ——— Global horizontal irradiation clear sky, sum =5.2 [KWhinf]
__ ----- Horizontal diffuse irradiation clear sky, sum =1.2 [KWh/m®] T
200 |- -
E |
3 800 4
-_§ L
400 - -
200 -
0 | —
0 3 21 24

oda OIA 1 yaill eli€ay A8l iall cla C.J}u iy Lﬁlﬂ\ f‘i"“ ebd\ e s S PVsyst laas

oS 88 Jis i (sl s YT G i) e el e 3 sasall g el Jay i aladily 1Y ) ialadall
oY) sl Adlal elandl =3 gai 5 3 ) () ML Ausliall ULl (p

W 38 a3 Sl WY1 Juadl "Best clear days Ktes 4sbaall ab¥) Juzadl" Gl oSail) halada (jia o
(020Y) S S A Gal) lall asall 23 get ga 4Rl clinall yi5a g8 Ktes Aiad) sl gaeal

&8) da 8 i) ALl (il 0 o5 0 cangy 1 i) pr e B plae (ge 3SE ) as )l 138 dasy

Ktes=1 Lﬁ‘ ‘:\7}3144]‘ e Lladl) CJ}AJ O (/o Jgaa
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® Clearness Index with respect to dear sky model

Close  Print  Export  Format  Help

Clearness Index with respect to clear sky model

Le Grand-Saconnex;Custom file;imported

12— T T T
o

1.0

: O 0D o g
5 O 0 o 0 g o

2 o @ o o o o 0O 0 o 0o g o o

=

g |

& 08F -

% Summer (Jun-&ug)

=

E o Autumn (Sep-Nov)

= |

2 gl © Winter (Dec-Feb) i

B L o Spring (Mar-May)

:ET.

L=

= |

=1

§D.4— -

3 |

02k -
| £ S 2 £ £ S £ £ E £ EZ £ S EEEEEZ 222 E E 2
= -
L o o o o o o o o o = o o o o o o o o o — o o — o o O o O O
om0
0 5 10 15 20 25 30

Conclusion 4<& Y,V

e Ll @l 5 blall alais e adiay ey 4 sall Al a , Y1 il 5l Jadl) 134 8 e
o sl 5 A sl Slca 91 s s A€ il bl a5 bl jaad) o) gl i Asadal) bl 3ac ]
Aaais lile ol e 3a0aa jaleas (e A gall alia )Y cilily o) i 5 4l

s s Sl s gl Jie Adbiaall il oSl 51 A Jgm e i e (e Ul Sl oS5
PVsyst & Y saall g
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Components Management <l sSal) 308 ¢

PVsyst b oSl sall s 4 gum g jgSU lam sl i <l 58l 513) A€ ol ¢ Juail) 130 3
Defining PV modules in Pvsyst 4 g<a g ¢Sl Cilaa gl (aak) Ciy i €,

Aphaai Bas 5 iy 23 AR (e (PAN Clike) PVgyst (8 40 g5 jeSI chlas gll oy a3 Jolaty o 583
Gst A Yl el WLall Aalall WYY B2 g iy yafs U o i datasheet <libal) 435 e 332a
a3 A ) PVsyst 4oL (e Utilities sl <l 0¥ (jaia "Databases bl 2ol @ ) 5
Y dsaall 2 jmay il Kall @l 32e8 ania "PV modules 4 sa 5 jeSI ilas glI" 5l (568 il
ol (8 Baa 40 a5 e Baa 5 o LAY "New 2aa (358 J8I Ay s g 5e Sl Bas 5l CliLy 3ac

2 PVsyst 7.4 - LICENSED

File Preliminary design  Project  Settings  Language License Help
fii Welcome to PVsyst 7.4
Project design and simulation

# - T

Grid-Connected Standalone Pumping

Utilities

S % »

Databases Tools Measured Data
— a X
@ Components Database 0
Main compaonents: 1
Has X
PV modules Batteries
y

Grid components:

= |

Grid inverter
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Jaami g (ULl 308 83 e g0 ilan O3S0 e el K0 Jgas¥) (e clanll Aalill (e 1ids sala
) 3aclE 8 s 58 o) L 5 capas Ciale ol i adaia g Ll (315 Y G 5 4ilales
il

Defining PV modules from <ol (3 g0 (pa A gia g gl Cilaa gl iy jasi £,9,)
Datasheets

O Manufacturer
O Technology

® Nominal power

Manufacturer _Generic \/I Availability | Available Mow i

Prom Technal. Model Avallability Specifications
45 Wp 15V Si-mano Mono 45 Wp 36 cells Since 2020 Typical
50 Wp 15V Si-mono Mono 50 Wp 36 cells Since 2020 Typical
55Wp 15V Si-mano Mona 55 Wp 36 cells Since 2020 Typical
60 Wp 14V Si-poly Poly 60 Wp 36 cells Since 2015 Typical
70 Wp 14V Si-poly Paly 70 Wp 35 cells Since 2020 Typical
75Wp 15V Si-poly Poly 75 Wp 35 cells Since 2020 Typical
80 Wp 15V Sipoly Palv 30 Wp 35 cells Since 2020 Typical
110 Wp 29V Si-poly Paly 110 Wp 72 cells Since 2015 Typical
115Wp 37V uCSi-aSiH Micro-crysfAmorphous 115Wc Since 2015 Typical
136Wp 28V aSiHtripple  a-SiH, tripple junction Since 2015 Typical
140 Wip 14/ Si-poly Poly 140 Wp 36 cells Since 2020 Typical
150 Wip 15V Si-poly Poly 150 Wp 36 cells Since 2020 Typical
160 Wp 15V Si-paly Paly 160 Wp 36 cells Since 2020 Typical
190 Wp 22V Si-poly Paly 150 Wp 54 cells Since 2015 Typical
250 Wp 26V Si-mano Mono 250 Wp 60 cells Bifadal Since 2015 Typical
250 Wp 28V Si-mano Mano 250 Wp Twin, 120 half-cells Since 2015 Typical
250 Wp 26V Si-mono Mono 250 Wp &80 cells Since 2015 Typical
250 Wip 25V Si-poly Poly 250 Wp &0 cells Since 2015 Typical
285Wp 30V Sipoly Paly 235 Wp 72 cells Since 2015 Typical
300 Wp 27V Si-mono Mono 300 Wp 60 cells Since 2020 Typical
340 Wp 28V Si-mano Mono 340 Wp Twin 120 half-cells Since 2020 Typical
370 Wp 29V Si-mano Mono 370 Wp Twin 120 half-cells Since 2020 Typical
400 Wp 32V Si-mono Mona 400 Wp 72 cells Since 2020 Typical
440 Wp 35V Si-mono Mono 440 Wp Twin 144 half-cells bifacial Since 2020 Typical
440 Wp 35V Si-mano Mono 440 Wp 72 cells bifadal Since 2020 Typical
440 Wp 35V Si-mono Mono 440 Wp Twin 144 half-cells Since 2020 Typical

‘ ‘:‘7 Set favorites ‘ ‘ w Export ‘ + New ‘ Delete ‘ —E Close

(" " (0585 Le Bale ) Aualal) ) A gam 5 5601 B gl iy A 55 (0 A 5Y) Andiall i 5 Bale
Al Clial el A dadiall 358 Laiy

:Jie <"basic data Al CULIM daa Tag Gagia 410 gt g 5eS Bas g il die

.J235<l The model «
pn¥) (adly (ULl Bac 8 4 J2alls 32 g ge i< 13)) 4xiiaall 4S 130 The manufacturer <—
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(Janal) 2 )5 Jaisall (4 5) @llall jaas The data source <—
Jas 058 o g s el BaclE & ) ~Uidd) 8 5 caldl and The file name <

"Manufacturer Model.PAN" S Calall anl 3023 8 PVsyst (& <aall (5

® Definition of 3 PV module

Sizes and Technology — Additional Data  Commerdial

Model |Mono 325 Wp 60 cells | Manufacturer |Generic |
File name |Generic_Mono_325W.PAN | Data source |Ty|:|im| |
7 Mew object

:3aa I "Manufacturer Specifications axiadll 48 3l ilical sa daa (lld 2ay

Please define/check Rshunt and Rserie in the

Nom. Power wp  Tol -f+ % "Model Parameters” tab.
(at5TC)

rechnaogy

—Manufacturer specifications or other measurements —Model summa

Reference conditions GRef |1000 | W/m? TRef °C 0 0
- o The model is not yet
Short-circuit current Isc 110300 A Open drcuit Voo |41.40 |V computed. v

Max Power Point Impp |9.650 | A Vmpp [34.00 |V
Temperature coefficient mulsc mAf°C MNb cells in series

or mulsc %o/ °C

in series

Ll 43 g e Al Aaiiall (e

.(L\} YYo Lus) J 5 sall da 5l (i 23 :dany) 3 508 Nom power <«
PNom (s % 4wy Bale 22ad rdaaleddl Tolerance <
(ULl 48 )y 4 AT K6 8 ) She g WeS) il dala b (4@l The technology «

.Voc <Isc «Vmpp «Impp : STC ~8 The STC values <«

AN g T Y a8 (@bl s 6l Pnom ae Vmpp * Impp i) iy o caag iddaadle

Pnom / Vmpp I Impp 4ed ity
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PVsyst & (i) dalaa Cunl :STC & 318N Efficiency at STC <«
Pvsyst b alhe sxaa5 2% ol INOCT «
Y by-pass diodes 48] QAN duala ; uSall LAl 4025 Reverse current feed <
PVsyst 8 aadiui
NOCT L4 db 8 (Voc Isc «Vmpp «Impp) Jeiil) el bl 31 )51 (e a2l S

PVsyst & 4eaiiod ¥ ad e JUL 3as g0 Cad il slaall 028

"Sizes and technology il s slaa¥1" o alleS) o slhaall ) sall au po (8 4l 5l Aadle
sl dalal)

® Definition of a PV module

Basic data Model parameters  Additional Data  Commerdial
o - —Maximum Array Voltage
ol ti
esaiption - Generic, Mono 325 Wp 60 cells Ahsolute maximum vaoltage of the Array in any
N L conditions (i.e. Voc at lowest possible ambient
Module Cells temperaturel.

Length mm In series Maximum voltage IEC
Width mm | | In parallel Maximum voltage UL (US)
Thick: i

ickness mm || szewxH  [156.0[156.0 |mm| o on diodes

Weight kg Cell area cm? Nb. of submadules  [module 0

—
[=]
=

v
v

Module area 1.627 m? Cells area 1.46 m* 0 [|e functional b}r_pass digdes) 0
Definition of Module's sizes is mandatory: itis used for the determination of the Submodule partition:
“usual” effidency. ) In length ) Twin half cells
Cells area is facultative: if defined it allows for the definition of the effidency at ) In width ) Twin third cells, 5 rows
cell level. !
) shingled cells ) Twin third cells, & rows

—Module technology and specifities Other Iundeﬁned e

Frame: Aluminium

Structure: 3.5 mm tempered [ Tile module

connectors: MC-4 N

Generic module for DEMO| [0 cpv: Concentrating module

7] Bifacial module

Please define/check Rshunt and Rserie in the "Model
Parameters" tah.

Model not computed el Print | ‘ x Cancel | | / oK
See "Basic data” page

i) 48 5 8 il slaall 53 S aais L Bale
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Ban gl 3ol aan il 4 dalisall ¢ el 3 20 530 sl Sl Module size «—

Baad 5 Aad aase 23 gaill O s ¢l 3 il e aaadl U3AD 2ae Cells number «—

6 sinn o 3ol apatl LAY Al iue aladiul Sy s &3 13) 408 sl Cells size «—
OsSlia Ca s YEY, Y = 10,0 X a0, = 5y 5l aawia (Sl s3alinall adll 314
2am YYV,F = Yau T - o 28l i rgalal

anadl axdi (UL 5l [EC 2 —adY) 2all Maximum IEC or UL voltage <
(Bl Slaa Tl 8 Yoo v () ¢S5 M8) 48 gaiadll

Aih yeSl iluall Glual aas5 s ; (<l glall) @bl sae Number of by-pass diodes <
aas gl Jagdadslt

Module technology and Jssall il el 5 4" & Gl glaall any 48] ol iy
() il (e haud ©) "specificities

"Model parameters g3 gaill Clalea" & AN cu gil) Aade o
""Rshunt - Rseries" < i lag
(OLEAY) Cilay ja) dnal ji8Y) Legiadsy Rshunt s Rseries & clile cay dadiall sda &

)y 820 Lgie 3aaill Glile () S (lall (any
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' Definition of a PV module

Model parameters

Description  Generic, Mono 325 Wp 60 cells

Rshunt - Rserie | RShunt expon.  Temper. coeff.

Basic model parameters

Additional Data Commercial Graphs

Basic data Sizes and Technology!

Default

Shunt resistance Reh Ohm Model through given Isc, Mpp, Voc
Series resistance (model) Rs 10,282 | ohm 12 Incidenhr&d;wﬂ‘}w.rmil Cells temp. = 25°C
— — T T T T T T T T T
0 A Rsh= 2500

Max. series res. for the model 0.302 O 105
Series res. (apparent) dv/dl 044 Q
Diode satur. current loRef 0.036 na sl
Diode quality factor Gamma 1.02 =
Voltage temp. coeff. muVoc-101.6 mv/*C E sl

a
The I/V characteristics has to pass through the sk
three given points Isc, Mpp and Voc. )
Diode saturation current, quality factor and Vaoltage z‘gm'.n '_ng;gg
temperature coefficient are determined by this 2} B o
requirernent. 0 RSmax =0.304 0

0 1 | | IU
0 10 20 30 40 50

Voltage [\V]

raph
’—G ® 1V curve O P curve O Rel. effic |

| w Copy to table ‘ ‘ E Print ‘ ‘ x Cancel | | / oK ‘

‘ k :Show Optimization

ad sl LN alacall 23 gad L) die Lggbua 3 LS s AN Claleall daiiall sda (adll

8 Baaaall Al Lgtildae (ay Wy 23 saill dagii s "muVoc" 5 all da o Julae Lin 1403 sala
Yy o(AaaY) daidiall 3 )yl cila )3 Ala) apnaill Llae oL datd Jalaall 138 aadi o culilyall 48 5
Sl b ol Ly

Aulis s a8 352 5 a2 Ala & " Rshunt exponential Y Rshunt" <y jsi 8 L  aall

Al yiaY) Lgiad die Cilaleall & i)

3l da 0 Jalzs JDA (e "Temperature coefficient sl all da 5o Jalea" Cay yai &y o) il

<ablall I\EJJ‘; Aas s LS «Pmpp 2
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Basic data  Sizes and Technology = Model parameters

Description  Generic, Mono 325 Wp 60 cells

Rshunt - Rserie J| RShunt expol Temper. coeff.

Exponential behaviour of Rsh as
function of incident irradiance.

Additional Data  Commerdal

o

1200 p—=—

Graphs

RShunt as f{lrradiance)

-

" Rshunt exponential
Default

%] @ =
5

Rshunt at Ginc = 0

Exponential parameter

1000

a00

—Fitting tool for known Rsh val

500

Please create/delete points with right dick.

Gincdid

O b

You may fit the exp. parameters on a set of known values.

R sl [(1]

400

200

—————TTTT
Effective Rshunt
Rsh ref = 250 [OQ] at 1000 Vi/m=

200 200

1 1
Irragi?a%ce Mrn%uu

1000

I mp Copy to table

[ E :Show Optimization

|| e

Basic data Sizes and Technology | Model parameters

Description  Generic, Mono 325 Wp 60 cells

Rshunt - Rserie  RShunt expon. | Temper. coeff.

muPMax and muVco Temperature
coefficient setting
Temperature correction on Gamma

Apply the correction Default

Pmpp temper. coeff
(at5TC)

= (Gamma temp. coeff = -0.128 %%:/°C

e

Additional Data  Commerdial

o

Graphs

Voltages & Power f{Temp.)

muPmax and muvoc Temperature coefficents are
output parameters of the standard one-diode model,
which are dependent on the Gamma chaice.

Thiz tool allows for medifying the Gamma parameter
according to temperature, in order to get any desired
muPmpp value specified by the manufacturer,

Valtage [V]

Voo

:-153.6 mV/K (-0.37 %K)
Wmpp: -148.9 mVIK (-0.44 %/K)
Pmpp: -1.437 WK (-0.44 %K)

1 1 1

S?JDduleﬁmp. [T.?D 80

350
340
320
300

2805

240

200

180

70

wp Copy to table

k '_\. Show Optimization

& 0K
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Faill o J pemall U sinall ) sleall 73 sai Joshs PVsyst o s 5Sbaall dal ol Fales o3
Javally 3aaal)

s dadall b sl Tse Bl yadl A dalee 3paa3 o3 1403 gala

:tas_m) CJM‘L\}LM\@\&AVOC&A}M\B}\J\J@ABJ\P&AJJJA\&A&JMY 28
.(Model parameters > Rshunt-RSeries
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 Definition of a PV module

Basic data Sizes and Technology Model parameters  Additional Data Commercial

Description  Generic, Mono 325 Wp 60 cells

—Curve typ —Curve parameter o
Quick View
@® Current vs Voltage ® Incident Irradiance
I e ules Generiz, Mo 225 Wy 60 cells
() Power vs Voltage () Temperature " T . T
Lz oy, = 4D
(0 Effidency vs Irradiance () Serie resistance uk et el W
() Efficiency vs Temperature () shunt resistance )
n=caTiead 00 VT
n
—Main parameters L . Wizl beark = 2L S

Temperature [°C -
p [ ] b 0 Wzl b = &L N

Wz e w2

] Module temperature according to irradiance

—Curve parameter b m o
Incident Irrad. [W/m2] (null parameter: not drawn)
oo |[so0 |[sc0 |ls00 |f[200 | ‘ I Full Graph ‘
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¢ Definition of a PV module

izes and Technology  Model parameters  Additional Data  Commerdal Graphs

Model ono 325 Wp 60 cells | Manufacturer |Ger1eric I
File name IGeneric_Mono_SZEW.PAN | Data source |Manufadurer I
0 Custom parameters definition

HNom. Power wp  Tol -+ %

(atsTC)
Techmdogy
—Manufacturer specifications or other measurements —Maodel s ry 0

Refi diti GRef Wim= oC 0 Main parameters
eference conditions ef (1000 i TRef e pa o
Short-circuit current Isc |10.030) A Open crcuit Voc [41.40 |V RshiG=0) 1400 @

Max Power Point Impp |9.560 | A Vmpp |34.00 |V R serie model 0.250%
. a, . . - - R serie max. 0.26 ©
Temnperature coefficient mulsc ma/°C Mb cells in series Inseries | | et 0410
or mulsc [0.043 | %)/°C Model parameters
Internal model result tool Gamma 0.088
9 IoRef 0.02 nA
Dperating conditions GOper S owme TOper : o muVoc 156 mv/°C
Max Power Point Pmpp 325.3 W 9 Temper. coeff.  -0.44 %o | | MuPMax fixed -0.45 /°C
Current  Impp 9.51 A Voltage Vmpp 342y
Short-circuit current Isc 10.03 A Open circuit Voc 41.4V
Efficiency | Cells area N/A % / Module area 19.99 %
‘ I show Optimization | |  Copy o table | ‘ sl Print | ‘ ¢ cancel | | o ok |

Additional Data” tab" "4dla) lLy" cu el dadle o
t0e QST
OLaY) (iaxy 8 sk Aalae ;"4 il el Secondary parameters <—
(ald alSaiBl Al ias £ 3Ua) Bas gl o3gd daas TAM oy pai ale aass oy 35 GuS ) TAM «—
(e (M e
13) et e JS Fecmitial s lal) ool apaat s "mitiall 3y il Low-light data <
Al S

I/V Ginia e g3 sedll Gilalae ity ey "(ulddl [/V s Measured 1/V curve <
oladl

136



b Sl lily ae ) 68

(Bsiudl) Al Ay o) 31 S (o siall) Juii WY (81 58) Sae Caai S JAM Al 143 gale
phaiuly bl g Sl e g ¢ Sl e Y e Lol dads 5l o8 30kt 4 incidence angle
. _adial) t\.suia)d Isotropic @L\l« & oal yidls (Ma pall" Clalasy) e e Jalsill

ala cilllaie s culS 13 Y L Al Jais Y

® Definition of a PV module

Additional Data

Optional additional specifications available for this PV module

Basic data  Sizes and Technology  Model parameters ommercial Graphs

Descripton  Generic, Mono 325 Wp 60 cells

Measured low-ight data | Measured I-V Curve  Customized IAM  Secondary parameters  Degradation

HEBSUFE EOW'IIQ"E PE“DI’I'I'IBI'ICE HBE

This tool creates a madule corresponding O Define points ® Efficendies O Effic. errors 0
to the measured one. ] Show original module ) Relative effidency ) 15¢ check
Infol . . .
I:Foz . Efficiencies (model and points)
Indos 2 _V T T T T T T T T T T T T T T T T T T T
—Relative effic. with respect to STC———————— 21 N
G ref. T ref. P Rel. effic [
me © F A —(
E 15
g __ Model Rel. effic at 25°C T
& 1L 300 WI?, +0.18 % ]
I BO0 Wi, +0.00 %
17k 400 WiR, -0.77 % ]
S — 250°C 200 Wim, -3.00 %
18 | | 1 |
n” 200 400 : 500 800 1000
Irradiance
) ) fo
‘fou can reorder the paints by dragging Optimize Rs Rserie 0.252 | ohm In
: B 0P Pmpat STC  325.0 W/m?
| © add point | ‘ % Delete | B Linearize Isc/G I Rshunt ohm | | Err Meas - model 0.00%
Rserie Max 0.260 Q RMS Meas - madel 0.00%
| Hs Paste from Excel | (7] RSerie optimized ISC/G inear M5 0.00%

‘ k _\.Show Optimization

| w Copy to table | ‘ el print | ‘ ¥ cancel | | " oK |

The "Commercial" tab " 2" cu il Adle o
A il sladll L

&8 gall) daiadll 48 ) &l clilas) Coordinates of the manufacturer (web site) <
(s
(Bl e e i) Al 5 2 Y1 &l i) 858l Availability <
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(i Ly naas li€ay) @l <) Sl akadll sl Prices of the component <—
Al Ay s ) 5 Claleal) Jpasiy ey "aanl) el 5 Show optimization button <«

sl e saa gl el e
Y aaly s WS PAN Clile Gl ol a2 o8y :"J a2 ) Copy to table «—

EXCEL 2itue
gé @Il aal,

c:\Program files (x86)\PVsyst6.x.x\PVsyst660 Data\UserData\Components.XLS

® Definition of a PV module

Basic data  Sizes and Technology  Model parameters  Additional Data Graphs
Description Generic, Mono 325 Wp 60 cells
Manufacturer | |
Remarks I I
Available on the market from E Loupto E
—Sellers for this comp nt:
Q Open Remarks
) Add
X Delete
—Pric —Currency:
Unit price
for 1 piece |EUR - Euro
for D pieces ff5 Rates
for D pieces
for D pieces
‘ [ Show Optmization | ‘ = Copy to table | ‘ sl Print | ‘ ¥ cncel ok
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(Inverter definition in Pvsyst) Pvsyst 2 gaSlall ciy 25 ¢, Y

ULl 48 5 5 e 2aa pSle aaad (5 yha e (LOND i) PVsyst (o4 (oSlall cay oy o st

® Datzbases
Meteo database 0 @ Components Database 0
Main meteo data: Main components:
¢ 2 -
Motes sbout meteo
Geographical sites PV modules Batteries
Display and compare meteao files: Grid components: A
72 -
Compare meteo data
Meteo tables and graphs Grid inverter
»
Import and generate meteo data Stand-alone components:
= (]
Known format Custom file L
Controllers for stand-alone Generators
Pumping components:
Synthetic Data generation TMY generation T
Pumps Caontrollers for pumping

Jaaa s il 32018 3 2 33 sa Jilan (35S (g sl S Jead) (pa cileal) Bl (pe 2403 gala
2 O Sa el SA\:\S\_U caaa cala p—l anT adass 5 ¢datasheets <oblul) é\‘);}] \3&5 Alalaa
Defining an inverter from Datasheets (<&t clibal) 3l 90 Cra uSlad) iy 23 £,

i) il sall BN Aadeall 5 68 Laiy daladl il Jaad) ) dadiall il bale

(A a5 oSl 3aa 5l i 2 o) "basic data dasbad) GUlall" spas s (s (Sle 28 xie

.J 54l the model «

(bl Bacld 8 J2dlly 1352 ga OIS 13) anY) (udl) dxiiaall 4S8 the manufacturer <—
(Dol )6 Ly 5) ULl jaas the data source <—

T8 S o aags el 3acl8 i) L) 585 «cilall sl the file name <—
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"Manufacturer Model.OND" 43l e calall aul 23085 3 PVsyst o8 48y Jiais

g a grid inverter

O Manufacturer
Q Itage
® -
Manufacturer I_Gener'lc s Availability | Available Now A4
Pnom MPP range Trans Freq. Model Availahi\ig Seedﬁcaﬁnns
3.0kw  125-440V TL 50/60 Hz 3 kWac inverter Since 2012 Generic device
4.2kW  125-500V TL 50/80 Hz 4.2 kWac inverter with 2 MPPT Since 2012 Generic device
4.2kW  125-500V TL 50/60 Hz 4.2 kWac inverter Since 2012 Generic device
7.5kW 150 -750V TL 50/80 Hz 7.5 kWac inverter Since 2020 Generic device
9.0kw 150 -750V TL 50/60 Hz 9 kWac inverter Since 2020 Generic device
12kW  350-600V TL 50/60 Hz 12 kWac, 2 unbalanced MPPT Since 2012 Generic device
12kw  350-800V TL 5080 Hz 12 kWac inverter with 2 MPPT Since 2012 Generic device
12kw 350 -600V TL 50/60 Hz 12 kiWac inverter Since 2012 Generic device
30kw  450-700V LFTr 50Hz 30 kwac inverter Since 2012 Generic device
60 kW 500 - 1450 YTL 50/60 Hz &0 kWac string inverter Since 2020 Generic device
1000 kw700 - 1500 VTL 50/60 Hz 1000 kWac central inverter Since 2020 Generic device
2000 kw800 - 1500 VTL 50/80 Hz 2000 kWac central inverter Since 2020 Generic device

‘ 'y Set favorites | ‘ wp Export I‘ + New | Delete C’ Open | —:'] Close

Ala il caila g OOl il Lfi elill) 48 55 8 A )l Gilalaal) JUaS) Lile iy oD 2ay
.Sc«\éﬁ\j

(IS a1 (il dgad) g iy puabasd S8y (3laty DA ila Input side %

. Sunny Tripower  Sunny Tripower [ Sunny Tripower | Sunny Tripower
i 1200010 1500010 20000TLUs 24000TLU
Input (DC)

Max. usable DC power (@ cos ¢ = 1) 12250 W 15300 W 20400 W 24500 W
Max. DC voltoge* 1000V 1000V 1000V 1000V
Rated MPPT volioge range 300V..800V 300V...800V 3J80V..800V 450V..800V
MPPT operating voliage range 150 V..1000V 150 V...1000 V 150V...1000 ¥ 150V...1000V
Min. DC voltage / start volioge 150V / 188V 150V / 188V 150V / 188V 150v/188Y
Number of MPP fracker inputs 2 2 2 2

Max, input current / per MPP trocker input G6A/33A G6A/33A b6A/33A b6A/33A

MPP 5,358 al aii ddai 8 Jyaill gl (3ai Minimum /Maximum MPP voltage «
S ol sga "Gl uSlall o sy oy e s2a 02 aal N Jsa sl die (PVsyst sl o2 <
%)l MPP 2¢all (3lhaiyy aa (381 5% 138 () (i yids o dgad) aa
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® Grid inverter definition

Main parameters | Effidency curve Additional parameters Output parameters Sizes and Technology Commerdal data
Model I?‘ 5kWac inverter ] Manufacturer ’Generic I
File name |Genen'c_?_5kw,0w ] Data source [Gener'lc device I

7

Grid voltage

Maximum MPP Voltage Nominal AC Power

Absolute max. PV Voltage

(ﬁnput side (DC PV field) 7 Output side (AC grid)
Minimum MPP Voltage \' ® Monophased
) O Triphased
Min. Voltage for PNom v o ;:':;:ed
Maximum Input Current A
Nominal MPP Voltage v
v
v

Maximum AC Power

MNominal AC current

O
Power Threshold - w [
\ 0 Maximum AC current O J
N
’ N\ > .,
Contractual spedifications, without Efficiency —Error
real physical meaning 0 Required Efficency curve page:
Maximum efficiency 0.00%
Nominal BV Power 5.00 KW EURO efficiency 0.00% Efficiency profile not defined
Maximum PV Power kw [ Efficiency defined for 3 voltages
Maximum PV Current A
i IC
‘  Copy to table ‘ g print | ‘ ¥ concel W ok

SVo (5o MPP Jsiil) sga (i) Gl 138 2 jla il GuStall <l s Lo Tl oy ¥ o
PVsyst b sz pe 1o (il Venn

Ul 138 3385 25 - "PNom — 3¢l ge Y1 2al" Minimum voltage for PNom <«
138 5 ALK Faa Y1 ASI 215y uSLall 8k (o cal 538y il agall S 13) 1S 5ol
daall i 2 g8 ae Jadlly G854

Pt Y g (Blal ouan oty "5 8 il it ddaiil e wY) 220" Nominal MPP Voltage <«
PVsyst 4

seall 58 138 1" 5 s g 5eS agall sl a8 21" Absolute Maximum PV voltage «

Nofdals Voo v 5a3Sans ) da o Jil i phall 1 gl Jha 8 o) slad oy Y 3
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Al oda ()55 ¢ I 3L Cay pas Cale aladd il aie o5 j0dll A" Power threshold

Pnom e 74,0 e JBl (685 G) (Sa Vs A

¥ "5 guadll 3 a8l g dransY) A g 5 5eSI 3,080" Nominal and Maximum PV power <«
A yaas 29 Slead) glasa e i Gailas Ua 1 585 Ladie V) (PVsyst (4 Lealadind o
Uil BlSlas aiad Al oda & ("Required < sthaa"

300 iy Blaal sapaa oy (a5 Sl Lill —aY1 2l Maximum PV current <
PVsyst & prdiue ye 455 ¢(ISC of the array) 44 siaell jaill

(AU i 1Al e asill) ASuilly JLaly) g ks scila Al il Output side <

Output (AC)

AC nominal power 12000 W 15000 W 20000 'W 24000 W
Max, AC apparent power 12000 VA 15000 VA 20000 VA 24000 VA
Output phases / line connecions 3/ 3INPE

Mominal AC voltage 480 / 277 V WYE

AC voliage range 244¥_305V

Rated AC grid frequency 60 Hz

AC grid frequency / range 50 Hz, 60 Hz / -6 Hz..+5 Hz

Max. output current 144 A 18A 24 A 29 A
Power foctor of rated power / odjustable displocement 1 /0.8 lending...0.8 logging

Harmonics <31%

Efficiency

Max. efficiency 98.2% 98.2% P8.5% 98.5%
CEC efficiency 975% 97.5% 97.5% 98.0%

(3\,35:1).03{\ Go—ull) 3oa T ga "aa il Hlall A<y AL jaaall o " Ua 2"aa 81" Frequency

M3 el Ll ASd a0 55 (3Uai" 3 saallall sa Le s agdi Y (ad ¢(4 paaal) 3sull) 358 00 g

8 el 138 aladi) Ky (Lissl ) Calgh €00 s alinall agal) "ASWEl 2ea" Grid voltage

A3yl Ll e daat 25 13) 3lSLall

A 20 yidll Ll 5 )38 Nominal AC Power

Aaiiaall S 33 Gam e "o yial) il 3 )08 a8V 21" Maximum AC Power

Aadall 8 el bl 13 a2 s dad e 5l jall A 50 (S5 &1 13) Pnom 4ad e lailly

Ml AY) ciladaa day )

& V" gl 5 e ) 20 jiall Ll 2@ Nominal and Maximum AC current <
PVsyst b lealasinl
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belasl) &) puadia
«CEC s Euro 3¢S 5 3l a8¥) 31" Maximum and Euro or CEC efficiency «
(L ol ALE e ) 2l Aadall A o ol
pladinl die Ua geaill cang "3 s A 32254l 348" Efficiency defined for 3 voltages<—
.B)';mj\ Y
) ) ULl e e LetiY) ey
" Efficiency curve 35Ul dala" cugll dadle o
i) 48 ) o1 b 5 5o LS Cay e Cale aaa Uil ¢ JalSU il Ciea g 0 g g aded 5005
7AN,0 = 5 paill 3.1l Max efficiency <«
Z4A= CEC 3\ CEC efficiency <«

® Grid inverter definition

Main parameters = Effidency curve | Additional parameters  Output parameters  Sizes and Technology  Commerdial data
Description Generic, 7.5 kWac inverter —Values
= = P In(DC) Effic. [%&]
—Input voltag Automatic profile
Builds profile from given effidencies Thresh.
The efficiency profile given here M Fici 0,225
is not input-voltage sensitive., E¥. emhdency 98.50 | %
© ELRO efficency 5.0 | % @
O cec efcency
—Display mode Units 1.500
®E In): Show behaviour at =C 0 Ow 2.250
O Effidency= f (P Out] 4,500 58.50
Orou=fEm L
120p—— T T T T T T T T
L -]
5 ]
-
E -
£
= ]
Res. factor
L L 1 1 1
!
2 R m B B s Pthresh eff. 20w 0
P In (DC) [KW]
w Capy to table | | H Print | ‘ x Cancel | | / oK |
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The "Additional parameters" tab "48la) Clalaa cygill) dadle o

(6 5 ahadial 2 Y ol slaall 038 G (a5 il (31551 A Lgran Glile Gy de giie Cilaslaa i
number of MPPT MPPT &3aa axe" s "multi-MPPT capability 32223l MPPT 4ulSa)"

AdSLaa g plaill Cay a8 & "inputs
(—al il alae IS el JS8 "Auxiliary consumptions 8ae Luall & PO REL P LA RECIW S

Aabuasill pleal) aast aie
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® Grid inverter definition

Main parameters  Effidency curve || Additional parameters IDquut parameters  Sizes and Technology  Commerdal data

Description Generic, 7.5 kWac inverter

—Secondary parameters

"

9

Multi MPPT capability O Mot spedfied

—Multi - MPPT

Night consumption W

—Transformer——————————————— |71mrerter night consumption

B ®;
Mumber of MPPT inputs D -

() Transfo (not spec)

—Auxiliaries consumption
LF transfo
[0 Unbalanced MPPT o ans Fans and auxiliaries kw
) HF transfo

... from output power kw

. S

—"string" inverter———— —Master | Slave ———— —0ther specifications

[T with securities on inputs @® No M/S capability Number of DC inputs D .
Mumber of string inputs El : () Master

O Slave Y N NA

© Master / Slave Isol. monitoring OO0 ®

O Internal M/s DC switch co®
AC switch O 0@
AC disconnect adjust OO0 ®
EMS O 0O ®

# Copy to table | ‘ el print | ‘ K cancel | ‘ o
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"Output parameters" tab "z AY) Clalia" cugilll dadle
: S s

reactive dulelail) 48U ALY (WSLall 1a & ja8 aaay (311 5 adll Julas Power factor <«
A%l e cilidlaic aal (Phase shift skl 4a) ) 4ol d8Ual) #U5) o < 3 energy

Al Jadie Ao 53 Ll oy (al) Joaoi Al (g 5Si e B0le a5

13¢d Lemaad Sy 31 3 5asl) Jiai Cos(phi) Leading/Lagging §) «Tan(phi) min/max" «
e giiall cilabeall” 8 laasaad i o BSlaall Lpaladt ol w3l Al el (K15 uSLal
laall i "Miscellaneous parameters

48 yall (PNom) dae—u¥) 23 jiall 5Ll 3 38" Nominal AC power (PNom) defined as <«
33l ol kW] Aol 5,080 e 32k Pnom dse—sY) z Jall 5 )08 il 13) Lo aass " S
[KVA] d_alall

A L 258 e 3855 13 o Cu ey paldall 5l e Ulle 13a gk o doleal] Aalil) (4
Max AC power f(Temperature) +*

Js—aall (Kay Al 5 08l Ji Al g "PMax 4ed" 5 «"PNom" e 0aS)sall (o 2aall 2085 ¢
S Gadiye B ) el As 50 585 Y Ladie Lgile

oSlall 13¢d €y 345w IS 13) Le "Allows overpower 53131 5l laudl® aaay

s’ oy ol 13) ¢"Main parameters 4 )l Glaleall” dadia 8 Sl PMax 4ef naad 20 «—
ball 138 Jalart 2t (Pom dad s s sl

258l (Caal) 23l MAadd yall Bl jall Cla 393" High temperature limitations <«
PNom e (3,1l da ) f Jie s AY

Lo guiall Gl a1 L Barae BLSLaall oLl il al gall 02 (8 e zadl) 5 ) jall Ay 1AB gala

3l allda Sl (el S il Adamdll 35) all da 2 (5S35 28 "Miscellaneous Tools

(RN A5 ) s A ) el ) Al ddaadll
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® Grid inverter definition

Main parameters  Effidency curve  Additional parameters || Output parameters §Sizes and Technology  Commerdal data

Description Generig, 7.5 kWac inverter

r.“u..._. factor N # Maximum AC Power f(temperature) \

i Allows power factor spedification
= P " 7] Nom. AC Power 7.5 kvA up to oC
Tan (phi) min -0.395 Cos(phi) Leading Allows overpower

Tan (phi) max |0.395 Cos(phi) Lagging Max, AC Power 8.0 kva at C
—Mominal AC Power definition——— High temperature limitation

® Apparent power [kVA] power limit #1 kWwac at =C

) active power [kW]

Power limit abs. kWac at *C J
'

P, Py o
—Temperature evaluation for limits ——
In the simulation, by default the inverter 10 T T T T T T T T T r T
temperature is the external ambient i
temperature (outdoor installation). Pmax = 8.0 KVA
8 — Pnom = 7.5 kA 1
This strategy can be modified in the project [
area, "Energy Management” {Inverter =
Temperature page) b= &k T
=N
= i
=
E .
ol
2 .
U L L i 1 L
20 30 40 S0 50 70 20

Temperature [C]

w Capy to table | | H Print | ‘ x Cancel | | / oK |

Sizes and Technology "L 5153l g alaal¥) cu gil) Aadle o

On Dbl © (3 el (iany 3 e "ha 5l 5 ailiad™ Technology specificities <
) 38 Al yail)

Al oMo gaall die & gl - Juadall < )l" Operating conditions — Behavior at limits <«
MU ALY Al a3y

:"Commercial gJa3" cusill dadle o
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Conclusion “adall «
@Smﬁ@;uﬁw\}@}m})@ﬁ&\ Q\J;}MQ\JJSABJ\JY:\A@_A\ &_u\J;J\ Juadll 12a @Lm.ﬁ.
ULl 5y ol e LaSlall 5 3 gz g 5eSI Calan ol (g ja

.stand-alone system 4S8l e Jeiuall alaill = 34 ) asldll Juadll G (3 ki
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A e Joial) HUail)

Stand-alone system: my First Project Js¥! & s :J8iual) aliY o
First contact with PVsyst :PVsyst g Js¥ Juai¥) ¢,

A el a i A s a g eSH A8 gl o g A jlad) o A8 Jsa Al ) adasl adais Ll Sy
w23 sl ilalinY e gl iyl Gilall 6 o cany el y a5 55l Ll Jiaa 58
(oLl 4l (1) as IS5 13ana (MgiuY))

(5 i) e Nlaiel) 43 5 g oS AU #U5) G )55 o) yals sSlaall o 56 el jlae e
(oA Wl sl (o) U e el ey jlaall & (3 58 ity O Camy s andiosall Cilalgial

Al 3037 ae Jalaill 8 aSaill Slea 50 el aSal Baa g Aol gy 138 48U () 3) 65 B aSadill

A Ul dleald ol (S

3 guim 561 b sheaall Josd iy ciliae i el 555 Loic ¢
el Juad Caag de )8 4 lad) ) oS5 Ladie «—

U 3 ((Genset) Blial A ge Jur 35 e 233,510k controller oSaill sas g a 685 38 el e 3 Sle
ali)aase sl JaiVisale) o) ja) st (Ja 43 e 4w 3l 48U 2 ane 5 4 jUall) ol
A )all (SOC) state of charge o~&ll Al e Blaie) ¢(a2aa

:Solar Home Systems (SHS 4x! jiall dpuadd) 48Ual) dalaif) 5 ysiaal) dliiial) 4alasy) o

p

e
o a"ﬂi/f;’ Controller
/// E_Avail o B — E User _ User (Load)
f:ff/;’
& #
EBatt. EBatt.
charge discharge
h
Battery
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055 0 oy 5 5 lam ) o ing 130 5 BB s ) ) 50 i Sl 55l
AR VY YT e pgiad ol Ml YT I ned B ) Y Gl
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éﬂ\é&ﬁ)ﬁ@ﬁ\do&éﬂ\&\h}ékﬁ_%@JM\O}SM&@FJ‘XS\Q\&}S\B}\J
e i3l S5 Letie Jaall 3

:Medium power systems (<YLai¥) 3 _giuall 44 Jiall) o giall 3 a8l dalai] o

~

|
PV ﬂ"ﬂ‘i’/{/’/ MPPT |  Controller
,-/"/ E_ArrMpp _cEn‘ierier_}Lnfr - E User - User (Load)
/f;/ l
Qf? ! r Y
OMIOFF
command | EBatt. EBatt.
i charge discharge
Dptional back-up i
: Y
[~———————— 1 ;
I I ¥
1 Genset I—n-"""' C— Battery
I I
d

.L\j}SﬂSYJL\jY~~ widbudy\bﬁcj\ﬁj

A gan g oSl A8 i adll o (o gl A8 ai o) ) LgiSay ABla CapSiBan 5 aSal) Baa g (aials
OS5 (b plana (3 & jad) de Ja dga Uaii ye 3ay ol Ay ee 31 LAY e gana g o8 (il

(O L anay Bale ) B3 sane i 538 e cJaall 8 aSaill Glaca e 5 50l Wyl aSaill s
Al eI <l gaY1 5 BLlaYl Y Lie s Y laall g caladll o selcaly) Juad e il 5ill ol Jaad 8
AUl aladinl (Say b paall VLAY Cillaas s 6 Wayl Lgaladinl (Say s @l ) Lag s jpnaall
asia Y o Jall cdgll 4 ("Inverter") (sSle JMA (e 23 sia L A8US et gl el el A8US
Jlo sS85 L gl i Al A8y plall culS Ul 8US Jaall auaad iy uSlal) (Gukis PVsyst
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High power systems

g
e
Pva”ai,/;/ Solar : Charge Discharge | Battery User (AC Load)
7 Eammgp | Charger | control control | p¢ E_User
/2 | weer 7 ’ I R .
///// I y inverter
/0 N A
OMIOFF 5
command | EBatt, EBatt.
i charge dizcharge
Optional back-up :
_________ ' y
r ! v
: Genset : o = Battery
o )

o2 aaal i Jal g SIS (e il e sae s LS Y (e ) i Leilhy Al dadail o2 (5S35 a8
inverters Sl se s MPPT converters <Y saas s jeae (332 i) 3as) 5 "dpwad al 5" <l il

.DC/AC

8 3¢ sae Ulal) wadll i) ddaisl gy 0l 8 aSaill oy 1Y) 2eg 13a) 5 ) Slga aSaill 30a 5 2a
25 O (bria¥) ol gall 5 laly Wagl uSlall a5y o Gany | (eSlall Al 3 iy jiil) 8 oSl 5 (4) 5ia

Controller for Stand J&i—wall sUsill aSasl) 3as ¢ dliay —sa ) (Al &) yiied (PVyst 8
Al sall 5 g i) A aSaill L il 138 PVsyst 58 (Ao ay ¢(darwill 5) dady )5 Y "Alone
ALl 2ol 5 3] e arae e o il ) sl dealall cilabeall oY 1k €15 laaY)
Oball a8V 2all) s2a aSail) alied dylalall Cilabeal) Jlaiw (UL 3 ) " i) A8
Al Hlea ape Jahy Lgad aaat ol (S (g sSall 13l se (S (<) () Lag cagaall
Slea ol past el Bl uSlall 8 g Jpanill AL ) 55 g allail) Aingh (g bl oS o3 system
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First project procedures 44l (o Jiiwal) alall) £ jdia s 2] Cighd o, Y
2 Oy oy el yll A ) AGLEY 33k (o JEiual) a3 £ g pdiay s 2) AiSay

AUl JSall WS Project > New standalone project Jball as) s 1 230 @l Loy 3 (e (A g¥)

® Pysyst 7.4 - TRIAL

File Preliminary design | Project | Settings Language License Help

%  Mew grid-connected project
i Welcome to § Mew standalone project
Project design and { 1 New pumping project
| # MNewDC-Grid project

il Load project -+ T
Grid-Conmecren ] Standalone Pumping

Utilities

Databases Tools Measured Data

S ‘ ‘ % i

J< i WS Standalone L) ‘gs; ozl C..At_u.\ﬂ da il sLalL il LzA:.: 33 52 gall QU)'ZAJ:\J\ ) @m\
:QL’J\

® Pysyst 7.4 - TRIAL

File Preliminary design  Project  Settings  Language License  Help

{ii Welcome to PVsyst 7.4

Project design and simulation ’
i3 w W T
Grid-Connected Standalone Pumping
Utilities

S % P

Databases Tools Measured Data

: ) JSAL LS PVsyst b ol allas sl JalSl el Y] dadoall o3 i 55

4 b (g2l @b gall LA &3 e ¢ project > Project’s name <o (A & 5 el dpand clile cang
a5l dadat a8 jaaall )Y s ;M JS Gl WS Site File JLis) (e g s —dall S 53

.(G\)AA
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_StandAlone PR]

Al e Jiial) alal

Project Site Variant User notes

. — 1 . ) . 7
PrO]ect + Mew [,_: Load H Save o | Import  mp Export a Project settings Delete a Client J 0
Project's name IDEMO - Stand alone system at Dakar | Client name Mot defined
Site File Dakar Senegal Q a0 +
Meteo File [paker_smivEr Synthetic 0k Q @ (7]

Simulation done
(version 7.3.0, date 08/19/22)
. + 1 »
Variant Mew H Save | s | Import Delete O Manage y o
~Results overview
Variant n° VCO  : DEMO - Dakar Stand-alone, 2.2 kWh/day, 480 Wp, slightly undersized )
System kind Standalone system with
batteries
rMain parameters rOptional lati System Production 732 Kithjyr
[ @ Orientation | { @ Horizon | Spedific production 1525 kwh/kiipfyr
} Run Samnlation Performance Ratio 0.652
[ (@) User's needs | [ (®) Near Shadings | Normalized production 4.18 kWwh/kp/day
Array losses 2.14 kWhjkWp/day
(@ system [ 0 Advanced Simul, | System losses 0.08 KWhkWp/day
(@ Detailed losses [ [ Report |
@ Economic evaluation [ | Detailed results |

LA (e liSay 8381 it o(Yad ) ageuadl) (abaal) JSGIL alaa S5 Jasgy A 1) e Jarcall aay
&gﬁd@uﬁd\éﬂ\)@i\jw\

At ) AL £ g g 8 pall Jain i 00 538001 3 O (39 50 e daiaal 5 g sl i) an
& sl

dAlone PR]

Project Site Variant
Project

Project's name

Site File

Meteo File

User notes

- 1
+ New [,_r Load H Save w | Import m Export o Project settings

F LTI L X

|DEMO - Stand alone system at Dakar | Client name

Dakar ‘ - .

Senegal

Synthetic
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L2 Choosing a geographical site

Current geographical site: Dakar_Taklou (Original PVsyst database)

Click on OK to transfer to the project area.

Search

File name Town Country
AccrafBurma Camp Accra/Burma Camp Ghana
Al Bawri MN73.5TT Al Bawith Egypt
Al-Buhayrah Al-Buhayrah Eqypt
Almazah Almazah Egypt
Asyut Asyut Eavot
Asyut Asyut Eaypt
Bahtim Bahtim Egypt
Bani R&fi' MN&0,5IT Bani R&fi" Eaypt
Beira Beira Mozambigue
Bulawayo/1.M. Mkomo Umvutcha A Bulawayo/1.M. Nkoma/Umvutcha A Zimbabwe
Bulawayo/Kumalo Bulawayo/Kumalo Zimbabwe
Burma Camp Burma Camp Ghana
Cairo/Almazah Cairo/Almazah Eavpt
Cairo Cairo Egvpt
Cairo Cairo Eaypt
Casablanca/anfa Casablanca/anfa Morocco
De Aar/Deaar De Aar/Deaar South Africa
Deaar [De Aar Deaar/De Aar South Africa
El Arish/Elarish/El-Oushlaadt El Arish/Elarish/El-Qushlaaat Egvpt
El Arish/El-Qushlaast El Arish/El-Qushlagat Eqypt
El Natroon El Natroon Eavpt
Embaba Embaba Egypt
Giza Giza Eavpt
Gobabeb Gobabeb Namibia
Harare/Salisbury Belvedere South Harare/Salisbury Belvedere South Zimbabwe
Harare /Salisbury /Kutsaga vilage Harare /Salisbury Kutsaga village Zimbabwe
Ttav al Bardd MN73.5IT Ttav al Bardd Eavpt
Kharga Kkharga Eaypt
Maputo/Inhagoia “A” Maputo/Inhagoia "A” Mozambique
Mersa Matruh/Marsa Matruh Mersa Matruh/Marsa Matruh Eaypt
Nairobi/Empakasi Nairobi/Empakasi Kenya
Nairabi/Mairobi South Nairobi/Nairobi South Kenva
e b [ sk Nine Naad Dlnieabi i e Mina Rand P

‘ <"~ Set favorites ‘ ‘ mp Export ‘ ‘ + Mew ‘

I

Data source
MeteoNarm 8. 1 station

Meteonorm 7.3 (1980-2009), Sat=100%

MeteoNarm 8.1 station
MeteoNorm 8.1 station
MeteoMarm 8.1 station
MeteoNorm 8.1 station
MeteoMaorm . 1 station

Meteonorm 8.0 (1991-2010), Sat=19%

MeteoNorm 8. 1 station
MeteoNaorm 8.1 station
MeteoNorm 8. 1 station
MeteoNarm 8.1 station
MeteoNorm 8. 1 station
MeteoNarm 8.1 station
MeteoNorm 8. 1 station
MeteoNarm 8. 1 station

MeteoNarm 8.1 station
MeteoNorm 8.1 station
MeteoMarm 8.1 station
MeteoNorm 8.1 station
MeteoMNaorm 8,1 station
MeteoNorm 8.1 station
MeteoNorm 8. 1 station
MeteoNaorm 8.1 station
MeteoNorm 8. 1 station
MeteoNarm 8. 1 station
Meteonorm 7.3, Sat=12%
MeteoNarm 8.1 station
MeteoNorm 8. 1 station
MeteoNarm 8.1 station
MeteoNorm 8.1 station
MeteoNarm 8.1 station

Metnahlarm @ 1 cation

‘ _ o= H

Cancel Ok
Rows ||

: PVsyst (b Jisall aliil) sl § ghaiy 3 ghad Jula - Jiiwal) aUail) £1 0]
48 siadll orientation sladl waad elle Ciny (PVsyst alai (sl ae Jall oo LS 1 Ag¥) B ghadll «

A a5 S

dala™ duall (Bl yidl yser's needs edii_md\ Cilaluial aaat elia cllay ;R.JJGS\ dohadll
Lilly (Uoped sl e 5 0 55 28) LeSlgiusl 5 A3l Jall 3 3¢V S elld &1 381 a1 3zl
Gy 8 Lay) Jaadl Cay y Cale aant] Y Laia Y (e aedl Glal claaa 5SY) 5l el al) adai®]

(e L) 2l s

Pre-sizing tool Gi—ssall aaail) 3101 2285 ¢"System adaill" ) sx aa po 3 4G 3 ghdll

Clnall adiny 4 g g ¢Sl 48 58 aaall 5 538 5 o gllaall 4y jUall el J g il (oY1 8)
saaat elle Ciny odled 5 ) Sl Clay jaill 5 el Aalal) 4y sall sba )Y cilile e

(o4l ¢ s sale) required autonomy A sthaall A0ELYY -

J—eall Glags Jlaial") PLOL clalaiadl Uil 4 hass an el Jsddl Jlaia¥) -

«("Probability of Loss of Load
b sl il nominal voltage (esY) 2l -
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PLOL daleal g i chabiaall 4y sall slia )Y ey 353l 483 ST aans lal j0 ) Y

dada) Ay bl ik sl Gasb el Ul (dliy) daja iy ey o8 sdag) 1) 3 ghdl) <
W5 g 5lsilly (i) e Al aial) iy i) sae gali ) 7 58w ("Storage crA"
g b pan Wl clile Gy A8l Gaasall apaall 311 Ld Lgle J guanll &5 3l sl iU
bl pUal) 3,8 8 g oy jUaall Qi )y A 50
Agi adldas a) aSaill Al jioul gA s adl) S (Gae) 20 tdualdld) 3 ghadl)
: A e (New collector array 4 soa s <!
sl Adaladdl 3 adll) pre-sizing propositions Gl maaill cila e ) 8y -
(Aalid) Aalud)
bl 3328 (0 PV module 44 saa s ¢Sl 8aa ol 2353 jlid) -
3 MPPT Jsas « ,—aldl o)) 58Y1) control strategy aSadll dpagl i) jlaal -
(DC/DC

B3l (8l o g i e gl "Universal controller dalall aSaill saa ¢ JLidls eadl aly

MPPT as, b of & jdadl agal G5 51 sill e 5 sl e Al aiall cilas ) sae zeals yall aaa,

Ao sthaall 45 guzm 5 Sl 3 8l

Creating the first (basic) variant for &g -dall 133 ((—abulll) Jo¥) piall eL&3) o, ¥
this project

b4l Taadi JY) il oLy Aalial) Gy g 5 uiiall Ay gall slia HY) A 5 a8 sall 230a5 22y

Masdiial) clalaal 5 et : jea ¥ ol G as e Al

e el Jaa) ok salSlaadl aay el ad g 5 —Sall o Jlaall 3a OF ) eI Gl e

ol & 2xy Laaan &5y ol il g el piall (e Y Wt Cangy S0 3wl W) Cilalaal) il slell

by el e 5§ 35 A gan s Sl o gl 2ae 5 & 515 cadiall Cilaliial g e dll 151

Lealasiin Al

155



Al e Jiial) alal

+

- 1

Varlant Mew H Save Import Delete 0 Manage
Variant n® VCO : New simulation variant \/I
—Main parameters —Optional —Simulation

| (@) Orientation | (@) Horizon

' Run Simulation
| @ User's needs | @ Mear Shadings
@ System l:! Advanced Simul.

@ Detailed losses

@ Economic evaluation

o Report

Detailed results

Define Orientation sl (i jad) Laad

R/
%

Al 3380 jedail At Hl) A3LEY e "Orjentation 4 sl ) Sle Jaall clile &

' Orientation, Variant New simulation variant™

Field type |jgRcRILGCREEE ~
—Field parameters ——————— ) . .
pa Tilt 30° Azimuth 0°
Plane tilt -
Azimuth : @
East
South
—Quick optimization
—Optimization with respect to 0

O early iradiation yield

) summer {Apr-Sep) 12 r r r r ‘1

@ winter (Oct-Mar)

- 1|] - -
—Winter meteo yield
0.2H 0.8 —
Transpasition Factor FT 115 Flranspos.= 113
) ) | Loss/opt.= -0.1%
Loss with respect to optimum -0.1% 08 T | 08 | | | | |
0 30 80 a0 a0 80 30 0 30 B0 @0

Global on collector plane 1023 kwh/m? k Plane tilt Plane erientation _J

058 Y Ladie o 3 wdi Lo sl i g 5e S alaill (a1 (4an sill) oladV) ledal (1 311 oda Cangs

156



Al (e Jital) HUail)
&) ¢ 8Y) g lady) ) s sl Lo Ll ¢ leiY) 4us 8 Transposition Factor Jisaill Jals
QJQM” L;wzdu\ e (c‘)u;"j}\)‘\_\.wﬁs.au
LadaiD dpilly 4 guin g S A8UaN Jaladall aladiua) e ading dps il (s G ddaaSle o oY)
s Ol el yedl (JUall Jamas Ao callail) apmath Conliall da il A8l 2L ) o5 38 (Al
4,}@_\5):\5\ SJ@A,N Badaall )@.45:\2“ U }i c‘_s.cl_ua ELBJ
Bt 5esY1 ol Canall o lal) o Al Coes a5 538 HLial) AlSa) 310V 028 e (I
2 iy (d\.m]\) far-shading L) il saase cagyda e il adiag 28 lld e 3 e
andl dal ) ) a5 Lesale 138 5 chorizon 8Y) s
:"Orientation 4 sill" ¢ ja 3 g2 ll optimizing tool (sl 314

(5 bt} G5l 5 (Jiliall Jy sall ale ) e sheall A gl 05 ¢(Clill) (5 sianall olad) laal) xie
Ll (5 giall 138 e Uil g lad¥) 5 Jia slasVL &5 jli
o Amndiy 3530 MR (e rdll LR Y i Cranall 5 (5 sasal) Jae AV Ja Jalad iy o

,dh?\@h;l\&:\;w‘ﬂdyjjﬂ\ulc@.zﬁ“ﬁw A

—Field parameters——————

Tilt 30° Azimuth 0°
Plane tilt |3n.0
Azimuth |00
/ West . Eazt
South
(Quick optimization 1\‘
F4
—Optimization with respect to d l
4 04
Yearly irradiation yield , ‘
Summer (Apr-Sep) 1.2, ‘b 12,
. Winger ' PR SR
® Winter (Oct-Mar) il
1.0 - 1.0 -1
—Winter meteo yield

0.2H S 0.8 -
Transpaosition Factor FT 115 Flranspos.= 1.15
) ) F| Loss/opt.= -0.1%

Loss with respect to optimum -0.1% 06 T | 08 | | | | |
o 30 &0 90 80 50 -30 0 30 &0 90
\ Global on collector plane 1023 kWh/m?2 J Plane tit Plane orientaion
s =

157
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Definition of User’s needs atiimall clalial yaad o, ¢
eddiual) colalyia) aaad ) dalay s (Y
rl el Bas
ULl 3acd 8 8 gial) DY) oy jat Cala aladiul «—

CSV oy &Dlgin¥) Cay ya3 Cale 3 il
el Cilalgin) Cay pat dgal 5 phaiinl

Basic definition (sbs) ciy il 0%,
AL (e ilaliia) Ciy a8 panadil miilie illae Y ardiuall cilillaie oy g2 dgal 5 a3 o g

User’s adaiuwall Claliial® ) e Jarazall JI V) JS b clle Cany dilhal) (e elilaliia) JlaSiny
& sosall A )l 33U & Pneeds

. 1
Variant + Mew H Save o Import Delete O Manage
Variant n® WVCO : Mew simulation variant R
—Main parameters —Optional —Simulation
‘ @ Orientation * ‘ ‘ @ Harizon |

‘ @ User's needs

@ system

—
(@) Detailed loeze
(@) Detailed losses

~

‘ @ Mear Shadings

F
|\!}|
m
m
il

Run Simulation

elilaliia) 3,8 5 waady fal "User’s needs axaiuall Claliial a8 = 3 yaa
i) gl sl e siaall z oy SISl a3 55 lia) eliSay

SO ¢ ) ol aae sl Wyl eli€a
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[ 2 Daily use of energy, variant ™ew simulation variant™

Definition of daily household GJ:ESU mptions for the year.

Consumption | Hourly distribution

fgﬁailv consumptions —,
Number Appliance Power Daily use Hourly distrib. Daily energy \

W lamp h/day 0 Wh

W {app h/day 0 wh

W/app h/day 0 wh

Kith/day 0 Wh

= |Lamps {LED or flug) I I':'

> [T ipc / Mobile | o

: |D0mestic appliances I IIZI

: |Fridge [ Deep-freeze I IIJ. a0

ol

*  |pish-and Cloth-washer | oo W aver. h/day 0 wh

: |Other uses I I-J W fapp h/day 0 Wh

: |Oﬁ1er uses I I-J I W/app h/day 0 Wh

Stand-by consumers W tot 24 hfday 0 Wh
. Total daily energy 0 wh/day
0 Appliances info
Monthly energy 0.0 kWh/mth /
—
—Consumption definition by———— ~Week-end or Weekly use———————

@ Years .0 [ use only during
O Seasons El : days in a week
O Months

csesall LY s Sl o 4 5 glasl)

Aol AL 3 3eaY) 22

ol gl sas gl 3 58

Al Jpadall Bae «—
"Appliance 361" aud 8 Slea JS au) anadd/ i Sy
(ps /Al Jal 5 sLSIL) Algional) 28U (K1 g 65 jaill 30 5 e Coaats Y Ll ddaadle s
pa sall A8UAD) TaanY 4 e 48 5 5 ll (K0 el A ualal) Al cilillaie 338 (e el 3 jaa
2 el LSl a4y yedll 5
(el sl 8 i) s b Sleiall Ve gy el Y £ las e Ual 5 V¢ Liaal Wil 5 3 of cliSay
28 5 AY malad) ol Ahlia¥) muladl Jl L e (Jarll e 468 sie ol jeal ¢ 5 Laxie
28050 (N G 8T asanal 3iad Jal (e DY 138 aaa (e 2y Y Ay Juail)

159
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¢ Daily uze of energy, variant Mew smustion variant”

Definition of daily household consumptions for the year.

Consumption ﬂ:riy distribution
—Daily consumptions

Number Applance Power Dally use Hourhy distrib. Daily energy
|4 I - ILamps (LED or flua) I |12 I W flamp hfday Specify hours 290 Wwh
1|5 v/ fmobile | 240 | wieer hfday |  Specify hours 360 Wh
|3_|: IDuﬂesticappIiances I |2;3 I W fzpp hfday | Specify hours 168 Wh
1 |° [Fridge /Decp-freeze | [110 | Whjday oK 1100 Wh
0 | [Dish-andClothwasher | 0.0 | waver. 1fday 3 Wh
|U I“_ |0t'1eruse5 | ||:| | W zpp 1fday 0 Wh
o |2 [otheruses | b 1w [o0 | hidav y 5 wh

Stand-by consumers W tot 24h/day 575 Wh

0 Rt e Total daily energy F044 Whiday
HMonthly energy \ %13 kWhfmth

onsumption definibon Week-end or Weekly use—;
® years: 0 []Use orly during
© Seasons o dayszina week
) Months

M"User’s needs aaaiual) Cilalial" aas (e aay 435 ) Gl ) 0 peaV1 o500 Und Jila ) 320
(s el 38 szl ol 55 Jay) clle oy el 5853 ea Y1ty cudd of ey W) el Sl 3
RBYEQ I

Al Jis ana il @i jabiell a3 QA (e Y aaia <0 ) il o3 e a5 () agall (e
el il 51l Al gy iy lad) @l g Ll

il delull el 8 ) S5 "hourly distribution el &) 5" cusill ddle e jail) xie
Ae Jla ol jealy

(e 5 i G g aadally Jaaaill JylE) Jadd e 3y 5l (S8 o o
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® Daly use of enengy, wanant Tew smulation varant”

Definition of daily household consumptions for the year.

—Fridge | Deep-freeze —
1ZH

Daily ghebal consumption

e "||-'m'ulm'li'm|}r'"?|" LI
70
&0
50
40
30
20
10

Herdy sonsmiption [W]

a 3 E B 12 15 13 21 24

S dsan aaatl V) Gaglall 3 81 sall (e A8 Y aid JS iy Ll €A (e a8 S S0
RECS) s Ji BN M‘Y\ skl ) 8l () sl

L Daily use of energy, variant ™ew simulation variant™

Definition of daily household consumptions for the year.

Consumption | Hourly distribution

Lamps (LED or flue) TV / PC | Mobile Domestic appliances Fridge [ Deep-freeze
12H
gH 15H
BH GH 18k
3H 1H
0H

—Daily global consumption

Hourly profile
L B e e L B

Heourly consuption [WW)
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Sl palAll o gall IAELLY) Coy i Cale xa (381 g8 (Sl ay LGS LAEDE o) cAyia )3 538 A8l e

8 22nal) e ) Aot ) pa (38155 Y Gal BY) e s gall Qi) Aol dad culS 1) (Ll
sl Adle 8 ol AY) s Bl Al aladin) aid "Consumption Phginy)" cu saill 4adle
Aanleall cillesll ¢) 5aY "Hourly distribution de bl ay ) sill"

a3 a8 (S 1) Lae (3Ral] Mellgi I Gy sl dadle ) 30 gl i€y e Ll a5l JlaiSl o jaay
Las Al of edas al 13) L g dagdll & i o) pa)

¢ Daily use of energy, variant "New simulation variant”

Definition of daily household consumptions for the year.

Consumption | Hourly distribution
- Daily consumptions

Number Appliance Power Daily use Daily energy
D |Lamps (LED or fiuo) | [27 | whamp h/da 192 Wh
(1 ]2 [rv/rC/Mobie | 220 | Wiamo hida 960 Wh
|3 | |Domesl:ic apphances | |28 | W app h/da 168 wh
[Fridge /Deep-freeze | [1.10 | kwhjday oK 1100 Wh

- |I::9'1- and Cloth-washer I |-3 0 | W aver. h/da 0 Wh

E' - |Cﬂ'c'4_c' | |-] | W app h/da 0 Wh
@ . |other uses | Jo | Wiapp hida 0 Wh
Stand-by consumers W tot 24h/day 576 Wh
Q
Apoli _ Total daily energy 2996 Wh/day
9 nces info Monthly energy 89.9 kWh/mth

onsumption definition by —Week-end or Weekly use—

@® Years 9 [ use only during
© Seasons D days in a week
) Months

&ﬁéﬁ”."@\y"é})ﬂ\gﬁhw\o&wﬁ' .,4&';:\11..»))3;'\).4;:\1@))@.23‘}[&&{:
(el PDF a8 8 ol JlAaY) Cilalas area
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Other profile for user's needs addiwal)l clalia¥ Al iy i Cile 0,¢, Y

Sl ALl Sy CSV iy iy 32018 3 i) a5 Gpeadisall el a6 jal 44 )k el
M"Other profile JAT cau i Gla 55 Je @il 5 )l e

Show values of

onsumption definition by—— —~Week-end or Weekly

oo, @ || Dueotemm K
values
@ sons “ daysin a week O Autumn -
= O Winter

) spring

N

Model
’7 [ Load H e m = other profil | K concel & oK

) Months

® User's needs definitionVariant: "DEMO - Dakar Stand-alone, 2.2 kWh/day, 480 Wp, slightly undersized”, Variant "DEMO - Dakar ...

Comment |Nnuveau Besoins de 'utilisateur |

f General features | Graph \

—Kind of load profile —User's needs: Yearly energy defined——————
. P
Unlimited load {grid) Average power 918 W

() Fixed constant consumption Yearly energy 804 kih/yr

) Monthly values

O Daily profiles —Info system: Defined PV array

© Probability profiles Mominal PV Power 480 Wp
Estimated system vyield 752 kWhyr

® Household consumers Y Y iy
PriomPV / PLoad average Priom ratio

() Load values from a €5V hourly/daily file 9 PnomPV / PLoad max 1.94 Prom ratio

ousehold profiles
() Constant over the year

(® Seasonal modulation
) weekly modulation

\ / Domestic energy use values correctly defined, You
-

can see them by pressing "Household use”.

—Model

‘ E: Load | ‘ :1 Save |
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t@b o5 gl yaal iy Ua o

.Loading a model z3si Jsen3 <

Fixing constant consumption <ul giul pasi

.Defining the monthly values 4 i) adll paa3

Defining the daily profiles 4 sl SISt Cilile poat «—

.Defining household consumers ol yiell (pSlgtiuall Cay ol «—

Loading values from a CSV hourly / daily sl /delull CSV ala (30 aadll Jrand

file
Load values from a CSV hourly / daily file (/S CSV ila (pa adll Jransi o

=L ASCII (CSV) il allay) & Gaadall Jlaal) Cay o Cale aaail 45 g pa SV 45y Hhll
(Aels JS 5l delu o)

Hourly Parameters file 4slu JS (S lull) clalzal) Cila

a8) CSV (il (( MS-EXCEL Jie) bl Jghaa zali o (8 (5 )aall JaaY) Cale alae ] g
(Sl 58 sl A e Jaal 58 (e 3 jle Jaaldll () 5S5 38 (OLaliy 4 guade

The CSV-format (Comma Separated Values, separator may be semicolons or

commas).

:«(PARAMS Hourly Template.CSVy» auls Il e | siall liSay o
A QL Bl i) i pe 8 L)

C:\ program files (x86) \ PVsyst7.x \ DataRO \ PVsyst7.0 Data \ Templates \
A Jalally el Aalal) Jaal) dalise b ol «—
C: \users \ YourSession \ PVsyst7.0 Data \ Templates \

sale) < Jandl dalise < clilally aladiuly Calall 138 Jresd sale)/dnaad dlle cany a1 Al 3

At )l A8l A «Files > Workspace > reload templatesy «ll gl Jaess
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ey Zualal) Janll Aalise & @l (alill bl Gile gt (Jaanill e
workspace \"user"\ PVsyst7.0 Data \ user Hourly Params \

A QIS (Y A yhall) cas il laaas Jlea) Cale Jraai] 2alud) &) ghadl

riant: "DEMO - Dakar Stand-alo Jday, 480 Wp, slightly undersized”, Variant "DEMO - Dakar ... — O

Comment  |Nouveau Beseins de ['utilisateur I

General features

—Kind of load profile —User's needs: Yearly energy defined
i faridy
Urlimited load (grid) Average pawer 0.00 W
() Fixed constant consumption Yearly energy 0.00 Kiihfyr
) Monthly values
O Daily profies —Info system: Defined PV array
© Prabability profiles Mominal PV Power 480 Wp
Estimated system vield 752 kWhfyr
) Household consumers Y Y iy
— PrnomPV / PLoad average Priom ratio
® Load values from a CSV hourly/daily file 0 PromPV J PLoad max Prom ratio
|~ Choose csV file
User's neaeds not defined.
With a Stand-alone system you have to define
valid (non-zero) user's needs.
Please press "Choose CSV file” to specify the file of
hourly values.

® Read Hourly parameters from a
File definitions | Graph
—PVsyst standard parameter's Source file (C5V)
Path
File
Date *No template chosen™® vl
—Hourly User's needs torage for simul.
annual needs 0.00 kWh ) Read the file
Average load i ® store internally
Maximal load 0.00 W
Mai., current (24 V) 0.00 A Data not yet defined
Installed Pnom PV 480 Wp
Plea hoose file
Pnom PV [ Aver, Load 0 Ratio sec a source
[*) Rescale to I 1.0| Ik'r'-.-'h,r'yr
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& Parameter's Source File x
«— A « PVsyst7.0_Data » Templates ~ Q 2 Search Templates
COrganize « Mew folder == - In | 0
i, Local Disk (T3 ™ Marme Date modified Type &)
Autodesk Iﬁ LOADPROFILE_Commercial_BDEW_GD 46,2023 10:06 AM Microsoft Bx
Boot I@ LOADPROFILE_Commercial_BDEW_31 4/6/2023 10:06 AM Microsoft Ex
Deb E@ LOADPROFILE_Commercial_BDEW_G2 4/6/2023 10:06 AM Microsoft Ex
ebug
!@ LOADPROFILE_Commercial_BDEW_G3 A/6/2023 10:06 AM Microsoft Ex
HP Uni I P
niversa [3’] LOADPROFILE_Commercial BDEW_G4 4/6/2023 10:06 AM Microsoft Ex
Intel E@ LOADPROFILE_Commercial_BDEW_G5 4/6/2023 10:06 AM Microsoft Ex
Perflogs E@ LOADPROFILE_Commercial_BDEW_G6 4/6/2023 10:06 AM Microsoft Ex
Program Files @ LOADPROFILE_Household_BDEW_HO 4/6/2023 10:06 AM Microsoft Ex
Prograrm Files | I@ METEQ_PVsyst_Standard_Genewva_GHI 4762023 10:06 AM Microsoft Ex
swp55 @ METEQ_PVsyst_Standard_Genewva_GPI 4/6/2023 10:00 AM Microsoft Exi
ot I@ PARAMS Hourly_Parameter_Template 4/6/2023 10:06 AM Microsoft Ex
swsetup
I@ PARAMS_SubHourly_Parameter_Termplate 46,2023 10:06 AM Microsoft BExi o
System.sav
L 4 >
File name: |PARAMS_Hourly_Parameter_TempIate V| Parameter's files b

© Read Hourly parameters from a

File definitions

Graph

—PVsyst standard parameter's Source file (C5V)

Path C:'\Program Files\PVsyst7. 4\DataROPVsyst7.0_Data\Templates), _‘; Browse 0
File PARAMS_Hourly Parameter_Template.csw
Date 10/28/23 17:05 [ *No template chosen* |
— i d torage for simul.
Hourly User's The data have been read with o
Annual needs 609 kwh SuCCess ) Read the file
Average load 89.5 W
Maximal load 200.0 W
Max. current (24 V) 8.33 A Data loaded from the file
Installed Pnom PV 480 Wp You can see them on the
Prniom PV [ Aver. Load 6.90 Ratio SR
D Rescale to I 609.0' Ik'r"."h_-"‘r'l' I
—CSV source file —Preview
1: PVSY¥ST from W &.40
Z: 250 g =TT T
3: Template for the input of hourly param [
4 for example a Load profile 200 F
5: C5W format prepared using msEXECEL -
€ This £file should be placed in your wWor E [
7 150
=4 R1]1 lines beginning with # are comment E [
S Blank limes are ignored E_ I
10: E 10of B
11: First lime: columm titles: should be = [
1z: Second line: units of these data {rea -
13: 50 .
14: First column: date and hour in EXCEL £ [
15: COther columns: walues according to the L L I
1€ The file shoud contain all hours of a . 0101 01/02 01403 01404 01405 01506 01507
L) e e e
€ ¥

x Cancel / OK
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PVsyst standard format for hourly dslull Claleall Cilal uldll PVsyst (g o

parameters file

:& LS 5a PVsyst ‘;‘. Aol cilalaal) o) Hiwt o slhaall il
Date;P Load -
W

01.01.1990 00:00;20

01.01.1990 01:00;0

01.01.1990 02:00;0

01.01.1990 03:00;0

01.01.1990 04:00;0

01.01.1990 05:00;0

01.01.1990 06:00;0

B W N . o

o

N NNV DN
o

0

(UTF8 el s) ANST 4l (i 58 (Adasiie Juaal b 5l Jaal i CSV Gausil) (o Cile ¢—

Lol 5 liglel o o ) SlanY) e <

Ae Hll Hlaul) Jalas &1 «—

Jasll 3,080 "P Load" s "date " —— T o ey 3 seal) ) sie Jasa # 050 V) Sl
Acbudl

el a5y W jpesdi 5 i) )3 alans ¢ gl 138 853 5o sl Ll Claa 1 S el

A i) S e ol ) 538 5l e [RW] s o s e ji el JS cilily &«
(Al J0MA 4l ddlia) ati) il 4l o [KWh] s aia s o(de bl 3 5has

DD/MM/YY s2505Y) Gassiil) (o ) Jaa) 8 Aol (3w g ULl J Y1 3 ganl)
(Lagr Ca5ine MM/DD/YY hh:mm S <Y) Gawiill s hh:mm

Adlas 553 gand) Gl sie aen adll 15 AY) B2 Y

.(from 01/01 at 00:00 to 31/12 at 23:00) diull el apan Ao Calall (5 siny () oy

IS el ey Jalall g sal) dla )Y el Agall sy ) il dasi jo pe lebuall / gl sill 28 <
(e ) Lalall il e el

ekl 4l = A ) el
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Use of the file <ilall aladic) <

dal e Ao laal "Hourly Parameter" ) sl e g by Aol Calall 138 dlac) 2y

(Rl 5 gladl) 8 Uilad L) AT s 6T 4 i \UserHourlyParams)\ <l alill Josl
alaainly Lehdas e (Sati Jia ALl adill Gany angs s Lginaa (e (3aailly Wiyl el ) o i
Galaadll
1 5 i 1Y) e ) ol a e il
BlSladl) iy b i) 3ol i ¢
Jias) labeaS @l Galall Gl wall jla ol 8 Gl 4y jah ady i) e Calal | i
Sl

Sub-hourly data dslu J! 4 b ity

< sha b Jlaa ¥ clile Jaand JUiall Jaes o) Aol JS 4o 5l bl se) 8 LZayl (Sadll (1e

(A28 Y 0 Lghae

iy pad ale (gl Mgraph (Sl e I el iy cJaall s g patll ale g 5 2aaT 3 e
<l Galall Jreal)

el ) (S e gy (W e iy oY1 ) el e b aais ¢ und) syl ) san e

(Rse B20aall) Jaadl 3508 aaias (el 1) FlaaY) ) saall e

Values 8l «

.Units <las gl «—

Number of Days aL¥! s «
e e g e Alial ga 5 Linaa (o sl iy dlgia sl 5 Adaall Lyl 488 slae) 3 jaay
M@ " ) e Jall P
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® Read Hourly parameters from a CSV file

File definitions | Graph

1800 (—=r——r——r——T T T
| — Specified Energy need (load), 23.54 kWhiday
—Values
1400 @ Hl:ILIFI'Bl'
O Daily
() Monthly
1200 -
Dv Days
—Units:
1000 @iy
O kw
z
b O Mwy
300
=%
=
=
500 |-
400 |-
200

x Cancel ‘ ‘ / Ok

Define the System alaill (i 25 0,0
i laa el sl ) alaill oy sl Aadle J g caddiuall Cilalial g albail) sladl a3 jaa
el Galall b 5eS alaill saal Lgale i) eli€ay 4l

saas dlle Gy "System AUl ) sall a pa (B o

S lad (eliy) Ao pailbad «—

(a3 68 (G stiadl) Jaall jailiad

LAl / oadll e ailiad
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Variant

o=

New

A e Joial) HUail)

Save o  Import Tl Reorder Delete

Variant n® C0  : My first simulation

Main parameters —Optional
(@) Orientation s ‘ (@) Horizon
(@) Near Shadings

_

=
|\!1|
(3}

Simulation

Run Simulation

."Back-up" t._\g}_\ﬂ\ Al e 95‘)1,335\ ﬂj.e e\.l.‘n.'t 3.51.;.4\ «ﬂ.&ag

Aage Olaglaa e e Mty BIETN & e ‘_g Storage Croadl) ‘_“Jj‘)(\ gl dadle § 5iad o2

:Jia

Pre-Sizing (Huall) Guuall axaaill «—

Battery Set 4 _jadl dc gana <

.Operating battery temperature 4 Uay Joii 3 ) s 4 ) «—
Laa g «la glaall (o (pindad il Pre-Sizing 32 fb‘é:’ o2

(aoUaall) da iall dad)
:() %sia LS PLOL  #

A jUadll Joaad 4 2y o3 e 3l 6 el (g1) anaiwwall Cilaliad 4005 401Sa) axe Jlaial & dagdll o2

("oadaiall il aaiall el Caansy

i gl) s e ddaa g (e a8 Ml o) "Solar fraction d—se—dl) Awill" JaSa 4l o degh (Say g
4 glaall 43 5 n g 56 48 siiadll aaa 3aat LOL cilillaia e capaadll dlee o8 (A8l ud g
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¢ Stand-alone system definition, Variant "My first smulation™, Variant "My first simulation”

Av, daily needs Enter accepted PLOL D% 0 Battery {user) voltage oov 0

2.0 tWh/day/day Enter requestad aLrtcunorn  dayls) 0 Suggested capadity 587 &h
I Suggested PY powsr 695 Wp (nom.)

[ [ Detailed pre-sizing
Storage | PV Array  Back-Up  Simplified sketch

—Procedure
The Pre-sizing suggestions zre based on the Monthly meteo and the user's nesds definition
1. -Pre-sidng Define the desired Pre-sizing conditions (PLOL, Autonomy, Battery voltage)
2, - Storace Define the battery pack (default checkboxes will anproach the pre-sizing)
3. - PV Array design Design the PV array (FY module) and the control mode. You are advised to begin with a universal controller,
4, -Back-Up Define an eventual Genset
(—Specrf\r the Battery set
Sort batteries by ® voltage () capadty ) manufacturer
| Generic | |12v_ 160Ah  Pb Sealed Gel  Solar 12 /150 Ah  Since 2000 |
|Lead_aljd \/l Battery pack voltage 24 v
- batteries in series ) Global capacity 640 Ah
= botieries e Murber of batizrics 8 Stored energy (80% DOD) 12.3 kwh
, atteries in paralle )
Tetal ht 594
\ Mumber of elements 18 = e ke j
[100.0 | " % Tnitial State of Wear (nb. of cycles) . Cyoes sty 7DD 1500
= Total stored =nergy during the battery life 17066 kwh
100.0 | | o4 Initial State of Wear (static)

ﬁ)perating battery temperature \

Temper. mode Please choose the PY module.!

The battery temperature icimportant for the ageing of the
battery. Anincrzase of 10 °C divides the “static”battery life
by a factor of twa,

\
A el A gl S V) a8 sy eali yall a5y Ay o s Aanue 4y s BlSkae aladiudy LOL Al oy
A | eﬁdse_...@.g} c(Collares_Pereira CJ}«.\S @3}) Lo V0 aa ‘;.35“5 ‘;_a\}_das J—l i )

eﬁﬁjz\:‘*ﬁ:‘i)‘fdﬁ}-)eﬁa c«ﬂb.‘\s_j_;w\j-(w\:@.u\a,\.u&ca)e}g\-cw\ 1) yia

SMLOL" 4l 5 4 5 Aad aen ol (g e gl pUaill s e 1558
Slo Jsiall Jal e iy am g oI il i adll (e ddlide (Clulle) plaal e dleall oda ) S
il "LOL" Golday (sl Gall 5 gua 5 56Sll anall

:Requested Autonomy in days abYU 4 slaal) LGN o

4 glaall A0DMELOU 88 g da yiall iy jUaall A das 2935 &% (Pre-sizing el maal) dilee
AL s oy ) calaill
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A8all ML (ol (90 an 5 Ay el Jaad) Al 48 Sy (2 gl Ll e A 0DIEL WYY Cay yi oy
3l s gl g paill) Ay Jlaa¥) e "SI A g Sl A lagd) Alls (g 1y dpsa )
Al e e sl s bl 138 ldie) Ay (oo sl alaaiuY (g el

gy A Uall "R 30 US" 5 Jaill (a) 4ial (SOC) ad dlla ol jliie V) 8 sl 23l
Lo o e day d 8 Janay Sale Caangy 138 a8 V1w () G daill s ai (gadal Lia)l 43le
T I O (T N I | PN ¥ [ S T 0) (1 [ PRI PP ¥ STy U PP i PPy
C100/C10 & () 5Si Labale .C10 4 el e PVsyst il saeld 8 il jaill e V) daui
AR | /AR REKPLE:

"Hidden parameter 4siaall dalaall & Joaeill AL apaaill S Slalzall 3

450 imall anad " Y] aall Uil et dlee EAT ¢ A 3K ADDEL L) aaa die jAliad
Aslhdl "LOL" lapally (ol Al d el
Ay ey s e s g calall (e Ay sha ol 5 50 o el Alla Gad daus gie (alads) ) 13a g 38
AR

Battery voltage 4 sl 3¢ o
g iS5 il 68 Y £ g paisal) Ll 3 el e daall e il Sy ¢ uzalall gl a5l
el A 8 2 ) 4Bl YL Gleadl /5 AUkl 5 a1 &5 o sy a8 )Y
Ae N1 LY yilaa Juladl ddalaad)
Jeadl aga i Bale oSa Y Ay 15k cS il 3 Sl Jagdadill Ada e 8 LAY 138 &5 o sy
TN e Ay Allad 0 5S5 l g el Adaals S converters el Sl e O LS ¢ )
B milie Sl—iala (puSlal) ¢y 585 O Gl skl (pa) A pulacall U8 g 5 jahal) ay sl ad LA (Say
2 (Al 4 jay

05 AL g Beliadl 5 pteaal) Aalail) -l VY o
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g ¥ > 18 5ead g palll 5 jaEl
el Yo rdisal )
Al S > s Sl
2 V0 O ESY LY B ol (B i 8 gl s Aadl Ay (e amigie aaa mcdgd YE o
g v e > 5 5l (g gl 5 0l
el £Y QA Ll
Al s o> sl
:GalAll Lol 3 g e liall aladiud) - cilgh ¢A o
PAPIR N SV | PRV - (DA
wal TY iR )
Al slSvo > s Slall
LosSlall JMA (e a3 il Sl 43 (Al 5 eal) Wle | i Rga L) (Ao ) el sl (il
Leild s AV LAY (e Conaal (4 Ul Al (0 5S3 Ladie el Ul (i) daja 8 1Al gala
.drain out faster g i JSdy < Hrivi
sl edeep discharge e Vo i 4l i 388 ¢ L) ity (gl el 3 Alaia LAY qaea Y 15k
adadil) & Jlad) oo WS dpuladl) (g p il il ey 28) reverse polarization GuSe Ulait vl s
(A0 5 5 ¢S 48 a8 Hot spot 4aalul
oalini) aa (a Bl el ARy Hlall ety A aall (el 408 e3ed ) il e 2 e ) 138 (g2
5 SV s ) s Laa gAY LA I8 < Sladl 2 30 anll Ca gl pxitin el
ol Cla) il S ASEN Rl Al (e b o el seal) il il Ul e sana i I
B Jadll i ol

:Pre-sizing Help t0ol (gaall axaaill aslucal) 314} o

L 2y 53 il 3508l ol pedaall a8 aadl agaas GliSay 631aY) 02 aladiuly
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PV 3l e Jia sill 5 S 5l ) 5381 ity peali ) g 6 gt call aal 8 A apas oy Laie

Array Design
Storage PV Amray  Back-Up Simplified sketch
Sub-array name and Orientation Presizing Help
Name [PV Array | © Mo sizing Enter planned power O kwp
Tit 15° ; ~
Orient.  Fixed Tilted Plane Azimuth  ©° Resize .. or avaiable area O E] m?
Select the PV module ~
[AII modules . ‘ Sort modules ® Power O Technology
| Generic /| | 110Wp29v_ Sipoly  Poly 110Wp 72¢ells  Since 2015 Typical -] | ©, Open
Sizing voltages : Vmpp (60°C) 29.2V
Voc (-10°C) 48.7
—Select the control mod
ifect coupling of PV array to battery

Generic

0 [ universal controller

/]

Maq. Charging - Discharging current

—Operating mode
Serisg

24V

18 A Universal direct controller

Direct coupling
MPET

onverte

erter

Enbercfconlmllers E }

(—W Array design
—MNumber of modules and stri

™\

Operating conditions:

should be: Vmpp (50°C) 29V
Mod. in series 1 mod. nominal Vmpp (20°C) 35y
voc (-10°C) 49V
Nb, strings EI (% between 6 and & ;
Plane irradiance 1000 W/m?
0 Impp (5TC) 19.1 A Max. operating power 0.7 kW
Ar 5 m? Isc (STC) 20,7 A at 1000 W/m? and 50°C)
. [ 'ea m
lib. modules ) Isc (atSTC)  20.4 A Array nom. Power (STC)  660\p
\_. =

:Universal controller dxllall aSail) sas g «

5 ¢ IS L) a3t 8 At 1 L) (5 (i aal) oL )3 (5 pSal) Ayl (M8
I (e (3.4&53_.»41\ e a8tk «PLOL) C._au.\j\e#\ﬁ&_\;ﬂ cﬁ;;ﬁﬂ @)_J\ Caral) e:usﬂ\ day Ay sal)

el JS) Al ada 1S ke

Mile " ddle ?SA:' Baa g PVsyst eﬁg 2Sadl) 358 e paldill A Y V’M aril] dadal) syl i WY)
DC-DC Jsas sl MPPT Jsas ¢ pibiall JlaiV) -aabia ) 250 cila) ia

Lalall s jeal) o2h i (A g 5 56 S A siaal) 4y jUadll 4 ja Cilial ga) apaail) dilee oL
oo L) slSlaall oL aSail) lad ) 9 xadall & gld) aa Ladla 481 gia ()5S callaill ae Lgilalen CaySy
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The main parameters to be adapted are (& WnSi alvw Al A ) Claleal) o
"Aasdal) ilalaall" 8 da) j8Y) Lead 23a5 o3 : The control thresholds sSaill (asaa) Slde «—
G e Al (S laaaas s Glall e dualaic V) Sl jal s jnsd dliSay (S5 SOC S (0

EEPISTEYEN
A el sga Gliial 3 ) all da jo lagaal
a8 3elaSl) iaie GlIXS 5 A8 simall Cilas ol 188 95 yaal) g AlAnall 4350 gal) o3 yaal) CapSE Cilas g ja «—
T IS 3o liSl) A i
(pe ) abaia ¥l s Jaall i) ol jlal adY) aall
i pall e pana a3 3 13 (acl) bia¥) b oSaill 5l
Llaay) by ey aldll calculation variant cl—all juie 3 Slalaall oda JS 0 335 &4
Lyl ity
Jsaall 138 Lais (231s liSash ¢ jA0 3 e 4nlaain 23sa configuration psSi Bliia¥) & 55 i 1)
Glalaal | e il afldac) a0 ddlad) ol 4 Al Slal=all Universal converter (s<lla)
scld & "Manufacturer Model RLT" Jis pul cini adainy miaty | ) Hhll g A2t aadll 38, )
el falal) el
Executing the first simulation 5% SlSlaall 3455 0,1

O Blal) a1 sl oW 1) 50 ases Conal (g 5 _niall Ay 1) A3LANY & 5 il da 5 &
(Alrs) i) (e 488 5 gl (sl

Axle haall L€ s "Run simulation 88wl Juali" ) ) Jundd

ﬂ@ywc;@ﬁ\&&&wd\ﬁyg;ﬁ\igbd\ J\AML;\HW‘?M\L&)_“)@L:M

MResults 5l ) s a ye I
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® Project: DEMO_Dakar_StandAlone.PRJ

Project Site Variant User notes

. - 1
Pr0]ect + MeEw [,_; Load H Save wmp | Import B Export 0 Project settings
Project's name DEMO - Stand alone system at Dakar
Site File Diakar Senegal
Meteo File
Simulation done
(not saved)

Variant + MeEw E » Import Delete 0 Manage
Variant n°® VCo : DEMO - Dakar Stand-alone, 2.2 kWwh/day, 4380 Wp, slightly undersized o
—Main parameters————  —Optional —Simulation

[ (@) orientation | I (@) Horizon |

’ Run Simulation

[ @ User's needs | I @ Mear Shadings |

[ @ System | [ l:l Advanced Simul,

[ (@) Detailed losses | [ I Report * |

I (@) Economic evaluation | [ |+ Detailed results |

Progression, elapsed time: 1s

Executes the simulation by steps of one hour

Simulation 20,06 /90

& Abort

Progress bar aill Ly 54
e ST Gy s Lpuanid clile Cangy Al 3 Cilalaal Gadle ) sall a s (e s sladl ¢ 3all s s

‘_gu&#&u&sg}f\;ﬂj&\%&hﬁd\;a‘}(\&\.du‘f@a\}\.k;g\u&)\em
CLIESY () 93 9 90 a9 N s Ay SIS ) g ald () gadly ) BSLaall Aia ) i) B2 5 Anal
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Al ol il (s Al sl e Il gLl e Jemall gl e o daaal g £U3Y)

g Results, variant VCO "DEMO - Dakar Stand-glone, 2.2 kiwhyday, 480 Wp,

ightly undersized”

.&}JM

Simulation parameters ~Main results
Project DEMO - Stand alone system | New Collector array System Production 743 kwhfyr Normalized prod.  4.24 kih/kWp/day
at Dakar Spedfic prod, 1549 KhkWpjyr  Aray losses 106 kWhkip/day
Performance Ratio 0.662 System losses 0.10 kwhkWp/day
Site Dikar PV modules Poly 60Wp 3acells  Battery: Solar 12V [ 160 AR
System type  Standalone Nominal power 0,48 kWp  Battery voltage 1%
Simulation 0101 to 1231 MPP voltage 169V Total capadty 40 Ah
\ (Generic meten data) MPP current 36 A y
Daily Input/Output diagram Performance Ratio PR and Solar Fraction SF I Repart
- 25 T T TR TR £ (3 13 T T T T T T T T
§ s Valiss frem@l0tte 120 e ¢ e comenem———" 1‘3 . PR: Performanca Ratio (YF/r): 0682 3 % Tables
5 2 N °o £1000 VR 68 8 Semp— 1 ] P SF: SolagFractign (FSg/Elogd): 0825 ] |—
08F E
? 15k : .t - K ve ] E g?- 3 @Predef.graphs
i o B =
3 - — = c
E‘ ' é 34 bHourIy raphs
st ] £ 03 L= = |
£ vy o $ .
= 00 | | oF 7 | [mLEconom\cevaIuaton
0 2 4 6 8 10 Jan Feb  Mar  Apr May Jun  Jul Aug Sep Oct MNov Dec
- - Globalincident in coll. plane [kWh/m*/day] -
3 Array Power Distribution _ Array Temperature vs. Effective Imadiance
"E'zcwll g L T T T
& —— Valugs from 01701 to 12/31 g Values from 01/01 to 12131 E
: af { ]
g sk ] % 1 C Recenter
B g
: t ) .
= nf ] i ] [ Load
: sk ] E ] |7
? g ] HSave
S g L [ [ |
g 0 50 100 150 200 250 300 350 400 g 0 200 400 800 200 1000 1200

Effective power at the output of the array [W]
Array Power Distrbution v/ ‘

Effective Global, corr. for |4M and shaginacnt
Array Temperature va, Effec

-EI Close

Jshaall ) Jseasll s DAY 10V i report s Sl 8 slSkaal) gilisd A Il e glaall pes o
i Levie aglalati (g ¢ Jlall gl 6 slSlaall il gac | Jalat o) yaY AbuaSil) bl o o )
ol gl A ailly ¢ S5 (A5 cJalSl 8l e Jaasd oy cReport button L&l ) e
VY A diay e e Jsaandl @l ¢ Jraaldill (e 2 e lSkaall cillead) ciladia V (e J5Y) Tapad)
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il slaa s PVsyst Jlaaal ab ) @l 8 Ley puiiall ol 5 3lSlaall ¢ 5 pdial ddlide Cail g i) dada
pailiad 5 8 jra adse BSlaall juie miliig g 5 pdall lail (5 giuall e (adle ;400 dadal)
Ml ) il gina Json b g oy JalSIG 32380 4y 53 dlian

— ] Project: DEMO - Stand alone system at Dakar
gl

"al Variant: DEMO - Dakar Stand-alone, 2.2 kWhiday, 480 Wp, slightly
undersized
PVsyst V7.4.2
WCD, Simulation date:
102823 0108
with v7.4.2

Project summary

System information
PV Array

Mb. of modules

Pnom total

Geographical Site Situation Project settings
Dakar Latitude 14.48 "N Albedo 020
Sanegal Lomgitude -AT01 "W

Altitwde &m

Time zone UTC-1
Meteo data
Dakar
- Synthetic

System summary

Standalone systam Standalone system with batteries
PV Field Orientation User's needs
Fixed plane Daily household consumers
Tilt Azimuth 1570 " Seasonal modulation

Average 2.2 kWhiDay
Battery pack
8 units Technology Lead-acid, sealed. Gel
430 Wip Mb. of units 6 units
‘Voltage 24V
Capacity 480 Ah

Missing Energy

Excess (unused)

Usaful enengy from solar T43.38 KWhiyear
G046 KWh'year
549 KWhiyear

Results summary

Specific production 1548 KWhikWpiyear Perf. Ratio PR 6524 %
Available solar energy TET.10 kWh/year Saolar Fraction SF 248 %

Table of contents

Project and results summary

Detailed User's neads

General parameters, FY Array Characteristics. System losses

Main results
Loss diagram

Predef. graphs

- O e L R

Jallaill e dale e slaa o5 siasall slai) callaill £ 53 :3lSlaall dalall 4l dalaall (AGNY dadial)
5ol Cilalae (A8 shiaall (5 5S35 Aadiiiunall U ol o yall 5 &Y Jallal)
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General parameters

Standalone sysiam Standalone system with batteries
PV Field Crientation
Crientation Sheds configuration Models used
Fixed plane Mo A0 moene dedned Transposson Perex
TiRGAzimuth 15/0° Cuftuse Perez, Melecnomm
Circumsaolar separate
User's nesds
Daily howusehold consumers:
‘Seasoral modulaton
hverage 2.2 KwhiDay
PV Array Characteristics
PV module Battery
Maradacturer Generic Manufachser Generic
Moo Poly 60 Wp 38 celis Modei Salar 12 | 160 Ak
(Original PWsyst database) Technology Lead-acid, sealed, Gel
Uinit Mom. Power &0 Wp Hb. of units X ini paraled 1 2 in series
MWumber of P modules 8 units Descharging mim. S0OC 20.0 %
MWominal {STC) 480 Wp Siored energy 9.2 KWh
Modules 4 Sirings x 2 In series Battery Pack Characteristics
At operating cond. (50°C) Voltage 24
Pmpp 432 Wp Mominal Capacity 480 Ak {C10)
U mpp 3 Temperature Fixed 20 °C
| mpp 144
Contraller Battery Managemani coniral
Universal comniraller Threshold commands as S0C calculation
Technology Berins Charging S0C=090/078
Temp ooe=ff. 5.0 mAVCIElem. approa 048N
Descharging S0C =020/ 048
approe ZRATMAY
Total PV power
Mominal {STC) 0.480 KVp
Total # modules
MModule area 48 m?
Ceil area AT m?
Array losses
Array Soiling Losses Thermal Loss factor DC wiring losses
Loss Fraction l0% Module lemperalure according fo Fmradiance Giobal asray res. 36 mi
Lo {oonst) 26,0 Wim'K Loes. Fractian 1.5 % a1 5TC
Liv (windi 0.0 WAmPKImi's
Serie Diode Loss Module Quality Loss Maodule mismatch losses
‘Voltage drop 0T Loss Fraciion 28 % Loss Fraction 0.5 % a1 MPP
Loss Fraction 2.1 % at STC
LAM loss factor
ASHRAE Poram: M = 1 « bo (1o 1)
bo Param. 0.08

Jslaa (8 Jie S @llginl (e oy Cu axdiual) Cilaliial Jsa dliaie Cila sl tdag) I dadiall
Aadall Jiul & celall a5l ) ol eday LS ((ansall Cann) Jacaill G
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Detailed User's needs

Daily houseshold consumers, Seasonal modulation, average = 2.2 KWh'day

Summer {Jun-Aug) Autumn (Sep-Nov)
Mb. Power Lise Energy b Power U=e Energy
W Hour/day | Whiday W Hourday | Whiday
Lamps (LED or fluc) B 18/lamp 4.0 432 Lamps (LED or fluo) G 18Namp 5.0 540
TV / PC [ Mobile 1 T5lapp 3.0 225 TV | PC/ Mobile 1 T5/app 4.0 300
Domestic appliances 1 200/app 1.0 200 Domestic appliances 1 2000app 1.0 200
Fridge [ Deep-freeze 1 24 1001 Fridge [ Deep-freeze 1 24 1001
Stand-by consumers 24.0 144 Stand-by consumers 24.0 1444
Total daily enengy 2002 Tatal daily energy 2185
Winter (Dec-Feb) Spring (Mar-May)
Mb. Power Usa Energy Mb. Power Us=a Energy
W Hour/day | Whiday W Hour'day | Whiday
Lamps (LED or fluo) B 181amp &0 648 Lamps (LED or fluo) G 181amp 50 540
TV [ PC [ Mobile 1 T5lapp 6.0 450 TV | PC/ Mobile 1 TSlapp 4.0 300
Domestic appliances 1 200/app 1.0 200 Domestic appliances 1 200/app 1.0 200
Fridge [ Deep-freeze 1 24 1001 Fridge [ Deep-freeze 1 24 1001
Stand-by consumers 24.0 144 Stand-by consumers 24.0 144
Total daily enengy 2443 Taotal daily energy 2185

Hourly distribution

af daily enegy [

Alia 1 LS 0 agany Tey BlSLacall At Hl) i) dadiall sda (i 2 sdsaldd) dadial)
Al )
Jaall jlass

A el A Al

k) LY Sl e o ga gall bl a1 iy G olial 2 el Al o s I (i je Woadl oy
V) s cpa) e 3sa sall () a5l Jiag
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System Production
Useful energy from solar 743.38 kWh/year
T67.10 kWhiyear

5.49 kWh/year

Available solar energy
Excess (unused)
Loss of Load

Time Fraction 77 %

Missing Energy B60.46 kWh/year

Normalized productions (per installed kWp)

Main results

10 T T T T T T T T T T

Lu: Unusad enargy (battery full) 0.03 KWhkWpiday

Le: Collection Loss (Py-aray losses) 2 03 KWhKWpiday
Ls: Syster losses and battery charging 0.1 KWhkWpiday
: Vi ied bo the user ¢

4.24 kWhi|

Maormalized Energy |[KWhkWpeday|

0
Jan Feb Mar Apr May  Jun Jul fug Sep Ot Mov  Dec

Perf. Ratio PR 66.24 %
Solar Fraction SF 92.48 %
Battery aging (State of Wear)

Cycles SOW 97.3 %
Static SOW 90.0 %
Battery lifetime 10.0 years

Performance Ratio PR

PR: Performance Ratio (YF/Yr): 0662
EF: Solar Fraction (ESol / ELead) :  0.925

&

o
Jan  Feb Mar  Apr

May  Jun Jul Aug Sep Oct Mov  Dec

4 sl Aagill 5 4y 5ol asdlly slama i N )yl J san (e Andiall 038 (e i) ¢ Jall o oS
U e lasy) Jie B sana gl 68 ) pald) Aa 0 Jie Ua s sl By sl Al 0 5S35 0 S0y Aidlaay)

Ll 4 gl abia H Y1 DAL dad 2 o 88N (5 sl 8 S g ladY) B

(s TAM ¢l 2 pemdl Ladl S 2oy ¢ Jladl) IS0 gLt

(Aalies Ay jadl) Aeadiual) pe A8

roh Lo s Aaliaall cul i) Jiee
GlobHor

GlobEff
58 giall dpeaidl) 48U E_Avail
EUnused
.53 53a,4l) 48U

el 33 ) gal) 48U

E_Miss
E User
(d.a;j\) PR ?M\ ials E Load

(EUsed / ELoad) il »8Il SolFrac
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Balances and main results

A e Joial) HUail)

GlobHor GlobEff E_Avail EUnused E_Miss E_User E_Load SolFrac

KWh/m? kWhim? KWh KWh kWh kKWh KWh ratio
January 165.9 183.8 63.47 0.000 8.59 67.14 75.73 0.887
February 181.6 192.7 B6.34 0.000 6.08 62.32 68.40 0911
March 21141 200.7 72.52 0.000 0.00 87.73 67.73 1.000
April 223.9 208.1 73.98 1.743 0.00 65.54 65.54 1.000
May 218.7 192.3 68.62 3.743 0.00 87.73 67.73 1.000
June 196.4 169.5 58.47 0.000 0.00 80.05 60.05 1.000
July 184.7 162.0 55.59 0.000 8.03 54.03 62.06 0.871
August 180.3 164.3 56.54 0.000 6.23 55.82 62.08 0.900
September 175.4 168.9 58.10 0.000 10.91 5464 65.54 0.834
October 198.0 204.4 .21 0.000 0.00 67.73 67.73 1.000
November 170.4 186.7 B5.14 0.000 0.00 65.54 65.54 1.000
December 150.1 166.6 57.11 0.000 20.62 55.10 75.73 0.728
Year 2256.5 2209.0 T67.10 5.486 60.46 743.38 803.84 0.925

e ludll mpen g 48Ul (3l 55 a5 (531 5 ¢ sagall PVsyst 3 lwd lahie rdwibad) daial)
o o3 Caa g o) cannadll gladl ) sl o pafine g eelalbai 5o el U s ) hdise 138 aey alkaill J ok
Jalat) s 13uie Jadasiall 13 amy Apliadill loall pues ae dadai¥l) & gl e ¢ 300U PVsyst 44,k
& sl il ol jpaiall ol Aalait) A Hlie die Aaladial cang 5 avenalll il Hla

ol A8l ()38 & lall dga sall agu1 e Sl syl 8 ag) (e dilisa L) gif @llia (o LaaY
ALl Jalall dga) sall ag—ud) Jiad aUaill 85 ) wdll jlaie ae caulily ag Y] ana BlSladll e
() R s AeDlan 4y sial) Al ) 3 LEY) Ay g aUaill (e dpusiSall

Adadlall ) s ol Al ) i Jl ) oS

a5y ool Cla Al / Clandl i ( je oty BSLaally dald Ayl o s ) rdaglad) dadiall
ASuall 8 45 giaall 5 il
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Loss diagram

2256 KWh/m? Global horizontal irradiation
+3.6% Global incident in coll. plane

-2.60% IAM factor on global

-3.00% Soiling loss factor

2209 kWh/m? * 6 m* coll. Effective irradiation on collectors

efficiency at STC = 10.79% PV conversion

1327 kWh Array nominal energy (at STC effic.)
N -0.21% PV loss due to irradiance level

-1047% PV loss due to temperature

-2.50% Module quality loss
-2.50% Maodule array mismatch loss
-3.55% Ohmic wiring loss

-11.32% Loss with respect to the MPP running

Unused energy (battery full)

831 kWh Effective energy at the output of the array
Missing )iectuse  Stored Battery Storage

energy (30.4% 4] N -0.54% Battery Stored Energy balance
0 g:\?:: " 2.71% Battery efficiency loss

' -1.36% Charge/Disch. Current Efficiency Loss
-0.86% Gassing Current (electrolyte dissociation)
-0.33% Battery Self-discharge Current
804 KWh Energy supplied to the user

804 KWh Energy need of the user (Load)

Conclusion 4adal) e,V

PVsyst‘;s: dﬁ_.MeUm&})_ﬁmj'&\S\A.adjMw@y\c@\@&ﬂwc@}ﬂo&‘_g
ﬁ)&ﬂ\‘_ABJJ\}S\C_}N\MJM&\&\WJ&&}&}M\QM\}Q&\ZJchUA(—;\J;L.uL}
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Al dadaily A jugl) 5 palal)

Pumping Systems Hydraulic Circuit foall 4alaly 4,88 5 4¢3 3 dlall 1
Ay el il sall (atladd Al Gl sall Jeadl) 138 Caay
Led) Jsaa sl (S i Y e Baclise e 3 ke PVsyst geabisal JalSll oaa jall Jall
Zld) e Ll sl ozl jall s 5l AEN 8 Maac Ll JAa) JYA (e geali il (30
) eadl Gy ya g 381 gal) Jata sacbaad) <l gil (308 all §f F
Deep Well (gas i 1))
sl e lgam i€y ) sbal) 4paS o L sa 4s sk sy Dl Jl e i ie
:&faﬂj.ﬁi‘ £1a) caa c&%em\g?o\,}d\ VY :\:\cy‘;&» Lo c.k.m).\.d\jﬁ..ad\
0o ) elaall A Aty Alall oy saall HLEaY ) o sedall SRl LEA oa La
) (B olaall (5 gine iy il g 8 ta sl i e (el i gl Ga)k
cuA)l‘ L)AB).\B@JALA&: C_"AM dm} (o\.mj\ C.L_m)).\.\j\ @;N\ &j"d_um:\.kavwe.u
Lo delany al 45 ) Jidad ol aey oy Sl (ST L cs AN Jal gl (g 2anll Gl
oailaadll syl elal pailaad Jea Glaslea e Jgmanll il aasladl (5 5ise
A gall olaall ddulal A0Sl 5 Hael)
Aysh ol 5y aal 3 pai e ol dadaie lgan (pe HLEADN ol LAY ¢ 65) (pe Bl Sllia
Sl N e cadi o sl paddie fun Jaza bl
i ) A8l YU dgile) yo iy Gl LAY oliall il ad i il padall A La
et oy I ) 8 gecal) Jana s olaall (5 sinsa (51 izl gl
(o Al bty lady Lad) 408 gad) olall Al )2 i Lggand 53 (Al A Hl) 4 prall )
olaall Ak Ay 5 doisall (e 43 e U iy 6 el O o (Jla) s e ¢ gl
cdlae S5 LS sl 48 ja 5 48 5l
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D et gl slall e (g gint 4 il 5l dajll 5l saall (e diha 148 gl olsal) Alsks
L@JNA e ¢l

LS A il A e W) A sall slall Ay il s e sheal) (adai il (Sa Y
GAAS\ & o\:\.d\ (5 $hia Jelas

slgia el Baad fudal) il JLEA ) o) (e o
s Ul s all (ZLaY) Gla B l) Sashall gaall o (4 Ggisall) £10Y) ands o
e ol at e Sy ) Gald Y e 5 ALl e el e S 1) L
Ll 1aa
Yl 5 Yield &byl (ailiad I8 e ple JS8) « pill (S g jagl) #1090 anili o
ApeS b gl con i 5 b gagd) laie Drawdown (Gl daiii bl shass 8 Lo sl

Mﬂ Lﬁd‘ éﬁi.ﬂ\ d..‘xucA iy LAJ&T.\SJAS\ sLiall O gania (palddd) sl

38 5) Apnlsl) 48 Hhall oo sl i jLia) | 8 gad) O AN Al g jaed) (el sA)) Lt o
Jall Jualzs Jha o gall olpall ddpdal 48015 haell (ol sl apaadl (Baga ll ()55
A0 3508 35a e adSll gl oy Al

a V135 3l 5 laly Jary o IS f (e 2SIl A8 yall g rilal) Cilina Jas JLA) @
Zenaa U< agleny 1 el Gl glaall of (e 2SN ¢ ]

(a1 Bl e 3 sbaadl JLY) e (all) 71 A0 138 6T anii o

Al e (faall) a0y 58 aas e

OSe s 3 e (o6d ¢l Elan) ) e 4y gy A sall ol (Fua) ) A 1 ()
(YA e Y gata ) 138 S H3) La (s 55 0 (g e
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b €3 pemial) 221 A slaal) 523 5m Jb sl (3358) e 53 e laslen 4isi o
¢ shall cadll e jiivee 13a

Somall (3o Al gl ol yib 2y 45 glal) ol Aadlall slpall Jio JSLie Cagan 2l si 2 @

«(multi-well pumping 333xie Sl (e fecall Lala) ) Joaiill dalail 2a5 @
ol iy oy shall ol e alast WO deede SV & all Aasa jladl
Aldiad) Aalladl i/ 5 eal

) e Al Al (o) BN Gand) a3 @

sy Lga JUAT o Wide <l JLadY) cra daae £ gdf lia o

O ) 3l A Ball o sl aa s :Tiered test g JL53) o
Gl a s o i) &1y (2 1) 5 Sl (e gell) cnudls Yield Asalisy)
Adliig (3805 YA aay (Al siall) Gl g ladl) e dl il e ) 8 &l
Y (sl i O sy s e JS e @80l Jase ay i Ladale
() JS8) Al el Y] aall

Figure 4.1 Outline of step test

a

=

4

[=}

E 2
Time g i

Step 1 i
Step 2
:
&

.Tiered test z xll Jlis) o) J<d
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Jaray ol (33 5k (e 031 a) Al :Constant flow test saiwal) (382311 53 o
Dl oY) Al (8 aaan 585 o8 ghadl) HLiA) (e S gkl 3 jidl s (5
Ul (Say VA sl olaall A8l A8 5 Ha0el) il adl) Joa Cilaglaa
U1 e L) il 130 Y) A sall sluall Ak s 535 Jebas Aslaiall Cila slaal

Water level (depth) below datum

L
L

(Y JS8) Analial) 481l

E_--- T

—
=
—

T 1
1000
Time since pumping started

.Constant flow test iwall @il Hlodl o ¥ J<d
88 i 2my olaall 0 gunie gl AlaaBle e 3 )kie 9 sz Ascent test dgmall JLEA) e
Oe Gl die 58 (3 5hadl) LA aay Ulial 5) culdll saxdl jlis) dlgs vie Gl
pa s 3 13) Jatd el 4S5 (5 AT ) LA (e AL A sall olial) Aik (ailiad

Olaa) el\_..ns Y g c@)éﬂ\ d gac LA:; (foot valve (‘Jﬂ‘ ?LA_"A) B ?LA_"A

ol ik -

Pumgping pesiod Recovery period

il L) sagall e oludll

= iz the drawdown
(increzsing with fime)

5’ 8 the resadual drawdown
(decreasing with time)

[B|SER Y g K4
Ascent 2 sall

test
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Ao sanall 2 O (Saxple IS5y Analna o) a8 JSd <l JLERY) 238 510 (Say
DLEAY Aall Jare 2383 8 4ailii de Ll Sua o il HLadly Gl LEaY) (e Al
Ryreall HLaAl i Sl Jaell

s giall ol 3 ysraall) ddbisall alaalyl @ld LY 8 alaaiu D JLERY) o geda CiuSS (Say
Al yall aUai aiad s LAY Baa s guall Jane o Gt Sl CUEYERY 5 o(3_l)

Al < jpaiall Wl o) JSAI N 8 LEYL 5 can a8 (Y (s i 231 PVsyst &

HT =HG + HS + HD + HF

Ground Level ——

HS
Static water level
————————————————— = - ———1————-——--———————- M
1
e —
_\ﬂ__ -\-.\- _”::
Dynamic Level =4 =
L 4
Pump
-°J.}AJJé‘2‘S‘(°ML__fL‘:‘L$S?“J:i Jséd
(URTEN

gl ))) L) e skl sule 7 jds gléi ) G (Head heluall) ¢ Y HG
(O A
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al) adaiy A g Haell 5 sl

8 oball G pia (Bee s (oball ha 5l (i 5) Static head SsliwY) helall :HS
ca.aLg\ Ay e Ax c):\,\j\

aleas) &y « il A :Drawdown height sbad) g uie 4 (aull) s sagdl :HD
dd:.A ‘_A.:: JA:\S_) SR .(aUJi )Ja.\\) °L‘.~"°M éé.ﬁ (S BV (°L‘.."‘M U:’j) a\:mj\ C.k_m LSJ:‘—“‘A L;A
Aalaal (K = cadill

Jama Je adiad Al g ol gall 405 8 Friction losses <SiaY) (Lilud) M) 8 :HF
B gulall Hlad g e 515 ¢ 38l

g cdlay L“SJS]\ Lss.g.nhgﬂ\ Jae Liall ciloasy Cad 1) il L“sj“‘ antil) sy -dala Z\.EJAJA
: IS Fal) ol puxiall ) (Head) e lias Leie | e (5l 4S5 daan Gilia] 3le ) e

TDH= Pumping level (static level + draw down) + Tank height + friction

losses + pressure head=.......... m
/ Hl
H, |
= .. : I TDH = H, + D + H, + H,
;
|
Ha H E H,  Static water level
F D Drawdown
R D H, Dynamic water level

H, Height of tank inlet
H, Head losses in pipeline

S Sl Le Ll se i
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"w‘i)w‘ P'Aﬂ Q&gﬁ" J\j&j\ & (_,’A c()ld\ % C_.A]\) el.lé.'d\ \l@J ;\e_u.ug
r3aa @lie llabs ol il A "Pumping Hydraulic definitions"

aally U3 apadi L Lall Sy (slaall Glig) Hs S8l —wY) (3aall Static depth -)
Water " "sbaall cilaliia )" @l ey Al jedayas sl sall aapa (8 ey sedl) ) A sal
"Needs

Jae (5 siae B Himax fall (348 ~<a8l The maximum pumping depth -
138 ) Saalinall (5 siaaal) Jromy Ladic Fa el Gili HU o i acmall Can
A0 e el dalre + Hp (Sl e Ll =) | Gilad) Jedil) cainil (5 siaall
O et JSE kil (a )

Hinax Jind Wil dacad) o &6 Glad d3uaal) 34 The depth of the pump -Y

.(a=) ) k& The borehole diameter -¥

@) oda ;[m/ m? / h] — 4= xdll (3aal) cawdl The specific drawdown -¢
Adasall Gy ) e

Lake or River sl sl 3 sl 1, ¥
Adl) lasadil) s g OS5 Aianll LY Aadail 4nii e o) 3 s (e Gl dalail
bl o (358 2 0-¢ (o Adluall 3 B Y) Hradll (e ElL Al i g (S @
(Cavitation <aeSill JSLie caiat) dllall cile i )Y e 8
sl Ll Las c(aile i mdans) " Gallall" & 5l (g0 5 5 puially ansd Aaiad) o
EETA R P

laabioe 320 (e WL Wlaa) Uae L dacadll 53 63 of casy Qutlet 2kl s
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e oY UK 8 mage o LS wa S i)Y (s sise 336 (PVgyst b

HT =HG + HS + HF

84 Y g Al e G )ik Y e 2kl A e L) s kel (HG
Tl s ) gaa b Ailudl 4850ell 48lin) Cun V) 5 5 80 laian 2 50 ¥ (53] iy
(el

elall (i (Bae G i e L (sbaall (g0 G yry Le 5l SailiuV) e Luzall) - HS
oo il

Jsha ¢ a5l Jasa e aaind Al 5 i) 5 yila 8 SiaY (381 58) Lwa :HF
¥ Bale ¢ 53

Feeding level

Evw. Ground PUmE
[clo=e to Fres

FLImiinGg
level)

Pumping level

Immersed pump
~—  [recommendead)

sl B (e adand) sl ol o1 JS4
Al 13gd dguudlly
"Pumping Hydraulic definitions' "4 5 0¢d) fedal) iy 23"l sall a yo

raaat @lie llab caali ) A
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Aol gl ol 3 padl) rha (5 fiwa (34 The lake or river level depth -
Al I3 i agl (K5 (H (oSl elall (5 sinsa sl oball i 5) (2a )Y o]
"Water Needs" "sbuall claliia)" ) sl ao pa A Ay pgld) 5l dpans gall
Dl o e J8 Al i) 0 5Ss () aag dAduaal) £S5 ) The Pump height -Y
sl s et Sy (ST paadll (368
Pressurization system Jiall alUai 1, ¥
Oy A ) (g s B AT () ) ale sl jaiae (e gl alkaill 18 (a5
)l Jie MAadi pall" 5T Joay 138 5 e Daadl e 4y ) s pra olpall Uili Uz
& Ladie Galaal) o) AN aas o) gell Jara 815k e harall e Jpand) S bl
slall (5 sl
e lall ad¥) aall ol e Lagd ¢ il sl 5 pal) 353 s gallS L o4 A adll JSL
el oS Lsale
slall o (358 0 0-¢ e gl VI 4 R V) Hraddl (el dsiadl pa g (S -
[(cavitation <<l JSlie Cuiail Alall cilelii ¥ e
Lali e S (et l ed MUl s "Gudalall" g il (a8 g puals il Aaadll -
Al g ST ()5S0 Lgilia (8 o siba (1S B L35S (g A
O G Al A5 JAaY) iy sise G Gl Jagi je e lall ol darall ()] S5
Al Clealial) (e il aeliall Mlaa) daiadll 868 o sy Jasall Led) Ciliay
-Lal 1Al ‘c.;fs u'ajﬁ\ C‘k“‘" wbpy syst c;s

HT = HG + HS + HF + HP
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L o il i) G (38 g aall sl g8 o (£l YY) el = HG
(OS2 A Y 7 Al

o Ay elall dans (o gusie (Bae Cann <l o Sailin) Lzl = HS

30l Jasa o adiad )5 el 3 0y & SSiaY) s = HF

() e shaia A AU Jasia 4L ao ) 6l 4 sllaall Jaziiall dealos = HP

Preszur.
alr

Ev. Ground pump
[cloze to - TN

pILmping
lewvel) houzehald

Pumping lewvel

Immersed pumpy
~  [(recommended)

Lo sl el i oV (K
"Pumplng Hydrauhc S 5 el C..al\ 3 alam ) el R @ ‘etu\ M@J wl.\
ruaa Clia allab
Lelall) :ga M A wdlly jasaall 5 giwus (3= The source level depth -
."bl...}AM Glaliai" szm\ J\jﬂ\ &Ee L.sﬁ
AN &l all a8yl 3al) The maximum pressure in the tank -Y

(2 i
Cilayl) I SAN b Judall S aall The minimum pressure in the tank -¥
(el 45055
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¢)s¢) a2 The pressurization (air) volume at minimum pressure -¢
dia A3 sie b gulaall

OVA (&) ie) Cilalre yyanty Wyl o g (A3 Lokl 8) ddlad) cliLull Ly
Leliall Jaa) 5 ymia 4o guy Blal el | (SLSiaY) a8 g8) S0 5 ol 3 j3lall 5y JASN
G58al) Jazad 11 caslonlisa
Storage Tank )3 1, ¢
O A o Jaii oaal) ekl paan Gl caadally 4506 Cal 4y a3l A8 L) o Lay
O g Oailedl) peadi il o Lgay jis cba i die La oy il slaall JLi Y
058 Cuny ¢(padiusall (5 sia l) Yl (5 e @sdsale (A () A g B (S
(el 7 0 Tase) Apdal) ok e olall @ il GAIS (SLull Jasaal)
bl 1ie Gl Callaall 138 cdarazally Jas ) dadai¥) o
ALK g gl B Al iy St )l a pe (8 aad ) e O AN gailad Gl
:23a5 a0diidll e sy "Hydraulic Circuit Definition"

@Al ol Al s Y

sl Aalisall (i) (8K ladl) S8 Sllaiis S 1)

Diam = V (Length * Width * 4 / 7)
(bl 5 anally (3laie) sedlial die () A1) 8 elall gl ) Y
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all dadas A4 5 el 3 0l

O ALl g laelall & oS Al o2a 8 (Slizal) poall) (AeY) (pa b ja L35 @
0559 OF e ) ge ol A QJ:,\ 3 kall Aath g (A3 _adll Caiatia 1ad) i Y
(Al Lae) pa ol 81 8 (Y Ly Y i) 2 A

AN Jid bl ol e )5S 1 (0380 Jiad (pe) Al ) L6 o
oY) Om Alal) g o glladll e Lall Alall 038 A & s ade alasa callaiy
(O AN g 8) ) Al Jaud 5kl A 5 (Aaaall Cialie Jad)

Ao slaal) LY 5 de sl adiiveal) Claliia Galia o) 380 aas 68 o cany
Piping circuit w2t 841 1,0

(OSade i) A g dagdy Lale Jaliall Cany il clSiaY) 08 g a5V 5 i e
"Hydraulic Circuit Definition" "4 )41 8 54l ciy 23" ) sall a ye il
i) Jsha  Maa) s (Ol @lld 8 L) @l g o5 JUEa) e maliall 8

& AV NS (s Jol ge AL _aYU o 1 sSY) e e 710 ey el 5
A ) e ccilalacall s ¢Sl s aell calas o) Caliadd Callaall 4l

A (Lt Iadl)l canat) 5 all dpe s N Y1 e SSiaY) 381 s el
Dkial sk e calaall e Y @il OV are die Ala a8 )] g 38l Jasdl
Friction Loss Factor <ISia¥) ol Jalas af Ao ALY (any peda sy U J saall
(Al ealiall (e paall Lgiilia) (Say) canliY) il sl
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Ay yuel adaill Sy Jalaa 1) Jgoa

Hydraulic piece Friction Loss Hydraulic piece Friction Loss
Factor Factor
45° elbow, standard 0.35 Diaphragm valve, ¥ open 4.3
90° elbow, standard 0.75 Diaphragm valve, % open 21
90° elbow, long radius 0.45 Butterfly valve, 5° 0.24
Tee, along run, branch inactive 0.4 Butterfly valve, 20° 1.54
Tee, used as elbow 1.5 Butterfly valve, 40° 10.8
Gate valve, open 0.17 Butterfly valve, 60° 11.8
Gate valve, % open 0.9 Non-return valve, disk 10
Gate valve, % open 4,5 Non-return valve, ball 70
Gate valve, % open 24 Water meter, disk 7.0
Diaphragm valve, open 2.3 Water meter, piston 15
Diaphragm valve, % open 2.6 Water meter, Turbine 6.0

Head and Pressure units Bl g helall clas g 1,1
sale (sl 2see glii ) el e il 2y e dl) AN Goall Aokl &
sl dgee (s oo @i bad) B danall [ad gl jia] (s sinall (58 Cilas g
sLall 435S b (65 ,¥1) Jaz Ll o i Jaaall Cilas g 1) JUEBY) cpanaty iy b
s darall e Jymally (2855 3,A)) g dndlall iy (a/anS ) e v )
.[100,000 Pa/bar] e auits )f Lisle [bar L]

) Y alaall Ll ¢ laialy
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1Pa =1N/m?

1 bar = 100 kPa

1 bar = 10.19 mWater
1 bar = 33.44 ftWater
1 bar = 2088 lbs./ft
1 bar = 14.504 PSI

1 bar = 0.987 atm

1 bar = 750.1 torr

(basic unit)

(definition of the Bar)

(Pounds/Square feet)
(PSI = Pound/Square Inch)

or mmHg

1 mWater = 0.0981 Bar

1 ftWater = 0.0299 Bar

1 PSI =0.069 Bar

(passing from level difference to pressure)

(passing from level difference to pressure)
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Pumping system




JJY\EJM\;E APINR

Pumping system: My first project Js¥) g da — fdall daiil Vv

Al ) il sl G 59 s o5V Jaadll AL feicall daail 88l (a5 50 (3o Jucadll 138 () oS5y
Foall alail J oY) dle gy ey

8 gl al At dlac Yl a8 PVsyst gl Aabiaall i jaall J s Landail) el 5l (e 2 3l i
e Ll Jma ) (S i Y1 e Baclue (e 3 ke PVsyst gebiod JalSll oaa el Jilall Juiuall
il 3sd all o F1 plidd) e Jaxcally of cdailall 8 Maaelwdl™ Jlas) J3A (e gals

) sall il e s 381 gal) Jada sacLusdl)

First contact with PVsyst PVsyst g Juail Jgl V)
Isolated pumping systems 4 jaall fudal) daliif ¥, 3,

$sina Y GuaBl) st Jas Al M el Gcal) dalaily ek (3l PVsyst (b gall dalail
Wt amay (QlAme sie ) A8 e e (S S Y5 (Sl eS (AT e HUaill 1 Jia
(U] IS8 ) e 4 jUan) 3508l CauSi/aSati Bas g 9 43 saa 5 S

50n (e gl o dpanll Sl el g 53) A5 el 8 ilall Ul amnd 18y yas laill 138 2835 (paaialy
G0l Janad 41aS)  Saalipal) SN Ll dilall laliia¥) 5 (ol aldas ol dlglalay La
b AV 25l ey 38T Sy s 0 383 (38 5 ilal) cilalaa) s o Alainall gAY Cilaladll
tstiaall ) A o Aiaall il & maximum drawdown (dasel)) sl ad¥) aall) licY)
(e ) e

5 5l 3 58l g i A 38l Jani s A2 il G ) el 3531 By Jon Sl g gy
DA A LAl Cag plall Ada il gy dca i Ay daelacall () Lay (e iy 8400 guia g 5S40 gl
o ey cGaa i 3L sagdl canlil) 8 ST 381 68 (- lall Aaih g canidl A 5 e (s gl
Aalaalll 50l 8 g e JS8 Uai e () sSans il ol Jana ol ¢(l

g yh gl il B8l Jana lary (631 A caall & Ll JalS 73 s ) zlia slSlacall (4 celll
Olad) 3axil Jaeal 85 SN Jag Ll )y e 13laie ) ¢ Jpraill A aail s Jae Uil 53 5080 (pa
Aallite Ay 58 il a8 IR (e (dasagd) sl cand) (5 slina g (G 81 8) CaliY) 8 L Ll
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Lo Aai yall Ailpaall ColISE la o Ul s A Uas 3 ga g ade (o A g Jaal) goaall Aadasl das 511 5 aal
Ol ey s Gl (B el (Ca0) &SI Gk e Jadll oAl L JB (el ) Lag cJlaiwY))
5350 a8 (o Al e pame b Jorll e 52 dame il Vaa

Conventional pumping systems 4Ll gl dakiij v, 3, ¥

ASad Jio 4313y 8 S ol llaall Akl 8 5f) Ll 56 A% Lutad () Ll ol Aalasl Jam
sl B Aalia 0S8 G G iall ey ARG () sSia Juanll 5508 A0l daaall gal) i (3l 4 3
S Al i) Of Sl aUad g olsall cilaliia 185 "Caliyl/Jun " aa s A aUail) Jampns 8
Aalie Guadll ()5S Lavie ¢ el el A focall Junds 38 28Ul 5 )1y

4y Hhall ity Jas 4lay el allas jliie) raiy PVsyst (o8 gl s JSoi dadai¥) oda (Jle 2pdsi oy Y
A dea i) Lo 2y )

LZ\.E&O\SJS‘;\;cﬁ]&Hj)éeMgLPVsyst‘éjMM}éQSGAA\ELEJ.L\;JQSA.)Yuﬂ]ﬂ
AT A ol o e Alie JI3 () Cany lits

First project procedures Js¥) £ ssdal) (< ghd) g ja) Vv, ¥
D Oty el pull At Sl ASLAN (5 ke (el @ g ey ) Sl
Sl JSall LS Project > New pumping project Jalall ail a1 a3l sall oy 33 (e (A gY)

® Pysyst 7.4-TRIAL

File Preliminary design Project  Settings Language License Help
& New grid-connected project

E!i Welcome to f Mew standalone project

Project design and ' New pumping project
% NewDC-Grid project
1 Load project = T

Grid-Connecen I ‘ Standalone Pumping

Utilities

S % @

Databases ‘ Tools Measured Data

Al @31 g8l Jay 55 (e Geall ¢ 5 e e p ) SR
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AUl JS WS Pumping L) oo dardal gali ull Ay )1 sLELAN e 53 g sall ) ) 3V (e Al

7.4 - TRIAL

File Preliminary design Project Settings Language License Help
ﬂi Welcome to PVsyst 7.4
Project design and simulation

iy = T

Grid-Connected Standalone Pumping

Utilities

S hY T

Databases Tools Measured Data

3 5830 A 1 LN (pn el 5 e 3 1Y IS

;&Lﬁ\ Jall LS PVsyst (_g é..'al\ (aLE} skl Jal&l ¢) o) dsdiall sda 8 o3

_DEMO_Dakar_Pumping.PRJ

Project Site Variant User notes

. - ] 2

Pr0] ect + New L: Load H Save o | Import  mp Export a Project settings Delete A Client 0
Project's name IDEMO : Pumping project at Dakar I Client name Mot defined

Site File Dakar fYoff Meteonorm 8.1 (2010-2021), Sat=100% Senegal q E, +

Meteo File |Datkar_yoff_v72_S1mi.MET MeteoNorm 7.2 station Synthetic 04| q @ 0

Simulation done
(version 7.3.0, date 08/19(22)

. 1 >
Variant + New H Save | o Import Delete 0 Manage 0
—Results overview
Variant n® VCO  : Supply of drinking and sanitary water _ Village supply well depth = 115m _ Yearly Water needs W
System kind Pumping PV System
—Main parameters —Optional lati Water Pumped 14581  m3/year
[ @ Orientation | { @ Horizon | Water needs 14600 m3/year
P Run Simulation Missing Water 01 %
[ @ Water needs | [ (@ Near Shadings | Energy At Pump 10740 kwh
Specific energy 0.74  kihjm?
Site file used for this variant:
@ Detailed losses [ . Report |
Site |Dakar)YoffiMeteonorm 8.1 (2010-2021), Sat=100%5)
[ liDetailed resdts |
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A & sall L) o5 (e ¢ project > Project’s name st A g s pdall dpans dlile Cany (Ll
eal Qeltsey 3 30aall 1580 BaaY) 1 il (Gl LS Site File JWEa) (e g s sball caS 55 438 2l
(‘&j e

_DEMO_Dakar_Pumping.PR]

Project Site Variant Usernotes

. - .
PrO]ECt + New L Load H Sve % | Import | ap Export o Project settings Delete A Client o
|DEMO + Pumping project at Dakar e | Client name Mot defined
Dakar Yoff Meteonorm &, 1 (2010-2021), Sat=100% Senegal Q +

Meteo File Dakar_Yoff_MN72_SYN.MET

MeteoNorm 7.2 station Synthetic 0 el

a8 |0
JQB\}&;J\L@JMQA&S@SEUCJMc@@\dﬂi’d\g;ﬂ;ﬁd&&&;ﬁgﬂ\JJ\&M\M
d&:j‘)ﬁdc._\uu\cﬁ}d\

Current geographical site: Dakar_Taklou (Original PVvsyst database)
Click on OK to transfer to the project area.

Search | CE

File name Town Country Data source
Accra/Burma Camp Accra/Burma Camp Ghana MeteoMorm 8. 1 station ~
Al Bawiti MN73.5IT Al Bawiti Eaypt Meteonorm 7.3 (1980-2009), Sat=100%
Al-Buhayrah Al-Buhayrah Eaypt MeteoMorm 8. 1 station
Almazah Almazah Eaypt MeteaMorm 8. 1 station
Asyut Asyut Eaypt MeteoNorm 8.1 station
Asyut Asyut Eavot MeteoMorm 8.1 station
Bahtim Bahtim Eaypt MeteoNorm 8. 1 station
Bani R&fi" MMN80,SIT Bani Rafi" Eavpt Meteonorm 8.0 (1991-2010), Sat=19%
Beira Beira Mozambique MeteoNorm 8.1 station
Bulawayo/J.M. Nkomo/Umvutcha A Bulawayo/J.M. Nkomo /Umvutcha A Zimbabwe MeteoMorm 8. 1 station
Bulawayo/Kumalo Bulawayo/Kumalo Zimbabwe MeteoNorm 8. 1 station
Burma Camp Burma Camp Ghana MeteoMorm 8. 1 station
Cairo/Almazah Cairo/Almazah Eaypt MeteoMorm 8. 1 station
Cairo Cairo Eaypt MeteoMorm 8. 1 station
Cairo Cairo Eaypt MeteoMorm 8.1 station
Casablanca/Anfa Casablanca/Anfa Morocco MeteoMorm 8. 1 station
De Aar [Deaar De Aar Deaar South Africa MeteoMorm 8. 1 station
Deaar De Aar Deaar/De Aar South Africa MeteoNorm 8.1 station
El Arish/Elarish/El-Qushlaat El Arish/Elarish /El-Qushlaaat Eaypt MeteoNorm 8. 1 station
El Arish/E-Qushlaaat El Arish/E-Qushlacat Eavpt MeteaMorm 8. 1 station
El Natroon El Natroon Eaypt MeteoNorm 8. 1 station
Embaba Embaba Eavpt MeteoMorm 8. 1 station
Giza Giza Eaypt MeteoNorm 8.1 station
Gobabeb Gobabeb Namibia MeteoMorm 8.1 station
Harare /Salisbury [Belvedere South Harare/Salisbury/Belvedere South Zimbabwe MeteoNorm 8. 1 station
Harare /Salisbury Kutsaaa Vilage Harare/SalisburyKutsaga Vilage Zimbabwe MeteoMorm 8. 1 station
Itsy al Barod MN73.5IT Itay al Barod Eaypt Meteonorm 7.3, Sat=12%
Kharaa Kharaa Eaypt MeteoMorm 8. 1 station
Maputo/Inhagoia "A” Maputo/Inhagoia "A” Mozambigue MeteoMNorm 8. 1 station
Mersa MatruhMarsa Matruh Mersa Matruh/Marsa Matruh Eaypt MeteoMorm 8. 1 station
Nairobi[Empakasi Mairobi/Empakasi Kenya MeteoMNorm 8. 1 station
Nairobi Mairobi South NairobiMairobi South Kenva MeteoMorm 8. 1 station -
\mizabilOte, o PR, o v P

[ oy | Set favorites | [  Export | [ * vew | Delete [ [~ open | [ K cancel | | o ok

A LA & s ) 8 sl Jadn s ABL) 33U 3 O (38 50 (ole Jaiaiall 5 8 sall i) any
g 9 riall
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JsY) g 5 piall sl dalail
las O cand (PVsyst 4 variant calculation e 5l lal 38 jla (gl 3 LS 5 1Y) 8 gladl)
2exall 48 g0ias (Orientation 4es 5) olad) aaay
Aalial) AN dakaiY) aad o e JUERY) T cguaall 53 (g ya0) aaat e Cay (AN 5 gladl)
A O A G Gee S e foall -
(A8 G G e 8 m Ge gl -
olall &y 51l Ja sracan () A G gl -
(O A il 5 () 33) Sl 5 el 3l (55l yal) s

Water needs and head el—zall Caldy g2l g NEA Glalaaf” g m ‘_“J\ Jans) ;Z\.‘dl.‘d\ 3‘9251‘

" definitions
(s o A sa sl 4 s ()65 28) o sall/aSall ially Al lalia ) apass
S G 0 55 28) alall lae e alisy IS 13 pumping static depth <ulill f—all see 22a

el i ji "-DL.QAM c.k_m D guia - ng.\_umj\ L'éAC" ‘_gj:\_um s dﬁ‘jl\ Lia 3aa4ll 4.4...\35\ (L\i).g_.a.u
ALl dsdiall 8 aaaal) " Sl

(el o el paaaill Gila) 8" xe aall LAY "System oLl 5 Al syl ) 3 ghadl)
."Pre-sizing suggestions
u\)ﬂ\eaa)k_\w\ua&ddd_mﬁasLJ\j;j\@)Aujciﬁdpjd\ M\ﬁaﬂ\&h\)ﬁ\eﬁa

Mase s22aal) Alal) elilalial cilillia Al 4 gllaall (445 san 5 S 48 ghuaall 5,08 5 2azall

J g—anll Cilalzall & anll) Sli<ay \.A.ud\ e o il "Pumping sizing é_.al\ NECN M\ il
58S Caliay ol (Y (3 e 05K 5 axaa Gaasall il 138 Gl ) pay anall Cilgaa 5 e

A G daiae g

ASlaall eludn st il ciladeall e Jiive ay@ill 13 ilaaSle

."Pump definition Aadl (o " dndia s "System eUé.ﬂ\" Dl e b sdaald) 5 gladl)
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Aulia a1 050 4 gle il iaall) el e Liall e V) 8 38V ae daaall 5k il
(lanlio s jea¥) sl o Allia e 00

A sae A 1Y) Gldcaddl de geaa sl ddiaal) LKLY adle @bl

Head x Flow Rate (el ALl 4,840 5 gl 5 5080 iluad 5 g 3lal Wyl 138 ) sall a0 3 50
ddaall

Sub Array doc al) 48 g8unll atana” dadin E "System (“M\" BIETS & L;. sdoaialad) 3 ghadl
"design

Sy (Ramlie e yenl/ Ale pe & 5/ 4pulie sl ()l Liayl) 4 5 m 5 oS Ban il
(PVsyst U8 (e z yiia) daulic 43 suim 5 3¢S 48 siian (i)

.control mode aSaill pa s s () clile Ui rdaglad) 3 ghadl)

ks alail o gl 185 el LaaY) daeDhe (520 ) peaV1/ & 5l cad) o) V) yeis s 5305 5
e bl z o8 Bl yodaill Bl y (e de gana AN I Y A3 Al QA aall 2ae g AR adll
eraaill ¢ g ol (380 5l

Aaliall aSaill 3 jgal de sama 22a3 3 Hlidal) dpapdasill dasil jinY)

Adlalas (ge 3l 5 oSaill Slgn oo liCay ;ALY § ghadl)

dpaal) Jin Gl Cag pla el e iay adatill/aSatl) Slea A aUaill Ju 5 (el aad aies 2aaT S
(«ﬂh éﬁ\ L cJL.C\J\ RPREN GJ@A.E\ cBJJﬂ\ calad) Jaadall c@l«.« u\);j\)

) siall/ALubudial) clas gl) aae (A gain g jeSH 48 simall apanai sdacdil) § ghadl)

5l st iy ASal Aliaiall Aalail) apanail Gliia el ja Y1 ¢ 5Ss MPPT Jsnse by duailly
Uil "Resize maaadll ale )" )50 aasi ul) configuration o sS3l PVsyst ¢ it g ddalaill
Voo(Tmin) L Sstai ¥ Al Vsl e Alaiall cilas gl e 220 Las) dlle Cany (JalSI apnsil
oSl VmppMin o« 8 Vmpp(TOper) osSs of 2 ¥ s dInverter Slall Vmax Abs 4

JInverter
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Jedl (g o sl g yla 8 A3 mall (coniall Ll 3 8l clallaial by oSl aae Jasa o3

ASadll Glas g Aal Al MPPT A e dia g jaall 0 gl oy Al g . e J gaadl Wil
gaal)

clalail slSlan Jsf o) _aY Sala caild ¢ yaaly) sl Uad (ol jeday a1 13) 13 pdilad) 5 ghadl)

Creating the first (basic) variant for this § g -dall (—ululll) Jo¥) psiall sL&H) V¥
project

b Al Baadin V) il el dagliall eliSay g 5 puiall &y sall alia ,Y) CMAd0 5 o gall 3387 22y
g s —dall 138 O siay a1 ool ALl Clalaa 1M 5 Molad¥IM : pea) g slL o) ) aa g Al
Oo Y st iy A ul W) lalaad) A8 ) A o sllae rBLSLaall g 1 5aLs Gl
Claa gl dae g g 51y Alall CilaliaV) g e il =151 oladil o 22y laagaad 2y &) il 5 o) ppziall
ey ol sl Gl puriall ) KGN m gy Lgaladiind s 3 il de 58 535 el gan g S|

Variant + Mew Save | @ | Import Delete 0 Manage
~Results overview
Variant n® VCO  : Mew simulation variant A%
System kind
—Main parameters —Optional —Simulation Water Pumped
@ Orientation @ ‘ @ Harizon ‘ Water needs
Run Simulation Missing Water
@ water needs !h ‘ (®) Near Shadings ‘ Energy At Pump
Spedfic energy
@ System Advanced Simul, System efficdency
@ Detailed losses Report
(® Econonmic evaluation

Aoa sl ) a4 ye e gy MU JSE "Orientation 4 s ) e & <Yl

IS5 e 50 (05S0 Y Ladie o 5 L sl 65 gin g 5eSI alaill Gt olat¥1 jlgdal ) 31aY) da Cangs
AL

gl ) (s sinall) mhaod) e Jadludl ¢ leiY) 4 ga Transposition Factor Jissill Jale
JAS&.JD\AJY\UJ—»AABUT &;)\A@ﬁuy\ C.ALAM LQ}J_J.AAMLA\JJQ (o)_.uaﬁ }i)w\.ﬂcﬁi Lﬁﬁy\
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JsY & 5 il «secall dalaif

aladl ) sha - il 5 53 005 2lSA) 1Y) 028 i Al A gun 5 S ALl bl aladiuy) e
AOUA i) f canall i elidl

L Crientation, Variant "Supply of drinking and sanitary water _ Village supply well depth = 115 m _ Yearly Water needs”™

7= iR =l Fixed Tilted Plane v

—Field paramete

Tilt 36° Azimuth 0°
Plane tilt 2
Azimuth =
/ Viest N East
South
—Quick optimization
—Optimization with respect to d
(2 Yearly irradiation yield
() Summer (Apr-Sep) 12 1.2 | | | |
® Wwinter (Oct-Mar)
1.0 - 1.0 -
—Winter meteo yield [
0.8H 0.8 B
Transposition Factor FT 115 FTranspos.= 1.15
) ) F| Loss/opt.= -0.1% F
Loss with respect to optimum -0.1% 06 T | 08 | | | | |
2 o 30 50 g0 ‘50 B0 30 0 30 B0 80
Global on collector plane 1028 kWh/m Plane tit Plane orientation

‘ xCanceI H /OK |
G891 s @iy (Juall) duad) Jallall 3aaaa Cagyla o entl daiay 8 celld Jle 350

el A 51 ) g3 W sale 138 5 chorizon line

"Orientation oY1 ¢ ja (8 g yud) Gausill 3
dale )l cilasleall da 51 5 55 ¢(fixed) plane orientation (<ulill) (s siwall oladl sl vic
Zliall g a5 (i) olaiVU (3laty Lad (3_lwall) (5, 5 <Transposition Factor Jiiall Jy sl

Al gl 1 e

Cua (e Ja il Jalad Sl a4y ) €4 "Show optimization (sl jlela)" 55 Je &l
(sle Aoy 4das A (e ladll & jlal) ) Wiyl Al o syl 038 503 Cradl g (5 siusall AL
(JiaY) aa gl ) illy el g 15 58 i 53 ccilyiaiall
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Basic definition of Water needs 4xilall claliadd oulul) Ciy i) V¢

ML lalaa Iy sall Aadle e akal ddilall clalia¥) JleSiny

. 1
Variant + Mew H Save » Import Delete 0 Manage
Variant n® WCO : Mew simulation variant R
—Main parameters———————————  —Optional —Simulation
@ QOrientation * ‘ @ Horizon |
Run Simulation
(@ Water needs rﬂ."l ‘ (@) Mear Shadings * |
-
@ Syste Advanced S

=
[ )]
&)
m

mic evaluaton Detailed results

shaad dile g ("Water needs 4xilall clalia¥)" daild b 3 o

ry

:goall sUai & o3 Pumping System Type
OIOA Al e oy Deep Well to Storage <
O1A Y il 3 Lake or River to Storage <
(503558 5l L s O )3) b sl Uaill Pressurization <
4l pailad Characteristics of well <
e A3 ol A Storage tank <
A8 5 3l 34 Hydraulic circuit
(Al sxll) ) Al lalisY) Water needs (next window) <
:3lSlaall dlua) gal W la dlile cany Al jualiad) daild Ly Lasd
:Well Characteristics Jull pailas o

Static Level (Ssliw¥l) Cull 5 ghall «—
Drawdown or Max Flowrate (383} Jasal (aaf¥) aall i (da sagll) ansall «—

AU Alalaall 188 5 el yall Al 5o AL (5 AV Aagil) a5 ¢l (g2a) A4S
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Drawdown = (Lower Dynamic Level — Static Level ) / Max. Flowrate

Comment

INew User's needs

Pumping Hydraulic Circuit | Water needs and Head definitions

@ Pumping System Type | Deep Well to Storage

Max, flowrate

woh

Water full height

52 |

Feeding level [[
—Well characteristics —Storage tank eeding leve L
Static level E -100.0 m Volume @ m2
Specific drawdown 0 mfm3/h Diameter m Ground ><

Static level

Lower dynamic level Feeding altitude

-110.0 | m
m [C] Bottom alimentation

o Jem 160 —— . . .
) 1a0|- -

b ]

E——
Pump level 0 Ili;:r.;lpmg T --

Borehole diameter

—Hydraulic circuit: 120 e
Pipe choice % 100} e
=t
Customized pipe | g iz : :
- - —Tut_al with_ frict!un !Dss )
Mumber of elbows : 20 DFEW‘?UW” lirniit . . | -
Other friction losses IJD ) fT t [WFE] 8 10
owrate

—Meodel File

E; Load | ‘

%Sa\re | x Cancel ‘ / oK |

Lower dynamic level 52¥) Ssaliall (5 sivall
(Lo ssell) comndl Aad i ) 3 (53 00 il Jinaty <o 13) cguali_pl) s g3 4l wan)
Lo (o ST oY) Saalipall (5 siwall da ) 685 O om0 Janal (o —aBY) )
Static head <l (5 sivall

Pump Level 4auaall o guia

(B8l sf Cluall 3 aadi YY) Borehole Diameter il jhd o

Laplall o V) dasd (A5 )l0) 4 5uie PVSYST (& clilosall sl capuliall ) 585 Lo Wil ks ale
(TG)
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dﬂ\@):mx\ el daks X

:Storage Tank (J)Ja1

Volume OV Al ans «—

Diameter o) )3 k8 «

ol AN g8 ) s dassll s38) Water full height ¢ 330 Jals el ela) g i i «—
(Rardall (=Y

O Al S 13 dala cage Gial) £ ))) Feeding Altitude ua,¥) oo 4l da ¢ i ) «—
(1A 7 s3s die Laziall (e jes ransis 20 5 (Rd e

:Hydraulic circuit 4S5 gl 35040 o

Pipe choice calY) Ll

Piping length «wli¥) Jsha

(Bl "1 die LS 5 Sas) Number of elbows bl sxe ¢

(BSlall "o 5 L S 53 o (Say) Other friction losses A Sia¥) jilud

4ilal) Cilalbal) Cuell dadle (§6d &I (Uil ALAL Ayilal) cilalia¥) paad ) zliad (oY)

"Water needs and Head definitions k&bl Cldy 2 g

® \ater Needs and Hydraulic Head [ Pressure, Variant: “Supply of drinking and sanitary water _ Village supply well depth = 115m ...

Comment |New User's needs

Pumping Hydraulic Circuit | Water needs and Head definitions {J

—Water needs—@

—Hydraulic units ———————————

O Monthly values

o

meter

Additional heads Feeding altitude Bm
Dynamic heads Pipes 5.0 meterW
(at flowrate = 8.0 m3/h) Drawdown 6.4 meterW

[ 3 B
® Yearly Average Whle ¥ ’ Flowrate mfh
ole Year needs: Pressure
O seasonal values -
m m3/day
O Monthly values
—Yearly summary
0 Water needs average 40,0 m?(day
‘fearly water needs 14600 m?
—Well static depth variations ﬁ) Yearly Head average 108 metery
® Yearly constant Hydraulic Energy 4297 kwh
Whole Year: PV needs (very roughl 14511 kwh
() Seasonal values (very roughly)
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A 5o/ e oy o) (A0 e s (Lt oy A o) ) Ailall lalinY) ot (S
& Oy goall pUai G G ¢ Jima 4l Gl (sl @) sill) deludly all Cua e clalia) aass )
UGN e JBYI e a5 a sl B 5a8 (el alies
ERTREN P T lie ) cﬁ DAY s34 J;LJ Oi pre_sizing (ol ?‘Aﬂ\ el (Sar Y rddasdle
5 sl Jans giall alasialy
Agie ) bshd U A (Arams se s 4 ) saasall aill o3 e 4l adil) 3lSlacd) aaizins ¢ Jlal) dagday
o daidll 23¢d "well static depth variations _ull Culll Geall <y dad et ) 2UsS Y
Pumping Sl gyl 'c_.'al\ 5 A" gnill Adle u—°‘ &U—»Y\ @ —aiall ji 6 gi—wuall (judl
"Hydraulic Circuit
Definition of system aaill ciy 25 V0
s uaail A Hl) LELE) ‘éﬁ "System eU:'\.'\J\" 2\..133.1\ sl oY) LSy

A yall 40 )l Aadlall / A aal) Lin o] 0S5

s s s S Jaal dma yall s el Adlall / L ) 5530 ¢

guall b oSl 5 apdanill alail dpma yall 5 4 jlaill Aadlall / L o) Sl <

. 1

Variant + Mew H Save » Import Delete 0 Manage
Variant n® VCO : Supply of drinking and sanitary water _ Village supply well depth = 115 m _ Yearly Water needs e
—Main parameters————  —Optional —Simulation

| @ QOrientation | ‘ @ Herizon ‘

b Run Simulation
| @ Water needs | ‘ @ Mear Shadings ‘
| (@) syste (!h.rl | | £} Advanced Simul, ‘
Mt
| (@) Detziled losses | | i Report ‘
‘ (@) Economic evaluation ‘ | = Detailed results ‘

Al aall 2ae g Jad gall Maat clle ety <"Pump definition Al Cay s "JJ;Y\ IR Q,é
REGIAp:
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o OGR! i) Cua climall dnioadl CAS ) o aall o LAY el
Surface pump 4uslaw d3iaa -

Immersed pump (Audalall) 3 ) saie Adiaall -

AC pump 22 idl il dacaa -

DC pump el il Adiaa -

m definition, Variant "Sup f drinking and sanital

Pre-sizing suggestions ®
Average daily needs :

Head min 108.0 meterW R s B e . Days Suggested tank vol.me 160 m*
' ' Suggested Pump pawer 6.4 kKW
Head max. 117.5 meterw . -
Volume 40.0 m?*/day Accepted missing v * 9 Suggested PV power 8.0 kWp {nom.)
Hydraulic power 2458 W (very approximative)

Pump definition | Sub-array design

Aal ’
—Select a pump model -
Y &

|6.3kw &0-150 m Well, AC, Centrifugal Multistage Well & kW Head 60-160 -FR 1 Since 2021 VI

: D Pumps in series 0 —Pump characteristics

Pump Technology Centrifugal Multistage
- Pumps in parallel Matar AC motor, triphased
Maximal power 6300 W Voltage 700 v

Max. current 9.0 A

Head Min [ Mam [ Max 60 100 160 meteriy
Corresp, Flowrate 12.8 10.2 6.2 m3h
Corresp. Power 6300 6300 6300 W
Efficency 33.2 44.2 42.9 %
—Units for this project———— Hydro Energy calculation tool
‘fou can type here any values, not necessarily related to
Flowrate your project
e
Fosrate
Energy kwh s Head
Power kw

) el Ly ety W5 Gl L) e 2l milealll pre-sizing tool (hi—wall asaadil) 313 dadal
ey 8 Jaxl ()50 gy candl) GliSay el (alal) aUaill Ciy jas

il glaall (ge ;\J’;i EIE Gl Pre_Sizing 31l ?533
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Slhaill 5 a8 giall gt WYl xe 0 3—wana) suggested tank volume z_iall Gl AN ans
(st

suggested Pump power 4 yitall d3.aall 5 08 «—

suggested PV Power 4a jiall 431 g 5 5¢Sl 3 )08l «—

pae a2 wall A i (3l ) 58 "Accepted shortage or missing J siall sl i adill

Clalia W "Accepted missing Jsiall (=il 5 autonomy Al af Joass eliSa,

B sl L 5 ) O il lm ale) ) il 538 Jitad (5350 s Al ) 3lSLaA)
Select a pump model 43&aall J) kS o

DBV 138 Ay Gase JLdl) o) el el a s celeldal Gailiadd daeDle SV da il jLaaY

A ailadll

(=8 2all 5 3aY1 aall) Total Head Lelall )

Flowrate 383 Jazs «—

Drawdown sl i La sl «—
Y LSl 48 gie M ) o sl cilaadll colilalin) ae 48 gie ye pealY) o5l Al
Allia g 48 gia padY) o oL Claad) (JalS JS8 elilalial

Pump definition | Sub-array design

—Select a pump model

_Generic R

e ), Open |
4.0 kw 6-18m Well, DC, Centrifugal Multistage Well 4 kW Head 6-18 - FR. 151 Since 2020
5.5 kW 6-21m Well, AC, Centrifugal Multistage Well 5.5kW Head 6-21 - FR. 80 Since 2020

7.0 kw 50-132m Well, AC, Centrifugal Multistage Well 7 kW Head 50-132 -FR 1 Since 2020
8.0 kW 60-160 m Well, AC, Centrifugal Multistage Well 8 kW Head 60-160 - FR. 1 Since 2020
9.2 kw 12-41m Well, AC, Centrifugal Multistage Well 9.2 kW Head 12-41-FR  Since 2020
10.0 kw 40-30m Surf, AC, Centrifugal Multstage Surface 10 kW Head 40-80 FR Since 2020
14.0 kw 50-100 m Well, AC, Centrifugal Multistage Well 14 kW Head 50-100 -FR. Since 2020
21.0 kw 60-120 m Well, AC, Centrifugal Multistage Well 21 kW Head 80-120 -FR. Since 2020
55 kv 60-127m well, AC, Centrifugal Multistage well 55 kW Head 60-127 - FR Since 2020
63 kW 75-159m Well, AC, Centrifugal Multistage ~ Well 63kW Head 75-159 -FR  Since 2020
75 kw 87-190m Well, AC, Centrifugal Multistage Well 75 kW Head 87-190 - FR Since 2020
92 kW 100-218 m Well, AC, Centrifugal Multstage Well 92 kW Head 100-218 -FF Since 2020
92 kw 133-4907 m Well, AC, Centrifugal Multistage Well 92 kW Head 138-407 - FF Since 2020

L1190 kw 227-474m Well, AC, Centrifugal Multistage Well 190 kW Head 227-474 - F_Since 2020
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:Pumps in parallel and in series (il 5l )il Ao clihilaall Juagi o

........................................................................................................................................

13 538 el 2kl s cad dais )il e 4l Sl COa il PVgyst Jiy ¢ Jall el
(ot A e led Gl (s AT iy S patisall il A jae

sadl Gy yla g as 5 e Aal 3Y) i g (S ane Qi 55 (b ¢l S cuilad) e

dad ) slad lal) (e doladl o0 Ao bl 5 sas) g Adiaa Junit ey dan 0al)

Dkl clie )10 Al A caall Juai Y Gung 13 sane  dlaa) Ll () S el ¢ Qe il

Lo dalal)
Al Al (pidime Jia g Bl il jlaall (e gl L (Sl g gl ilad) e

A o dacaall @l sl 8 hall axe f s (@8l (i 8 el lelia e J guaall
e el JSd ol 1 ALITAS ) s e (laelia) o graia () (5255 28 A0l e Sl 43000
Al aal Y lacas
B siall an¥) SN Laeliall i€, of iy Adias 3 sad Jidl Juadl) (1
Hydro Energy calculation tool 4xilal) 48Ual) cilua 3130
(e 5 ey Adasi 3o b 5 pually Cual) Sl Gailiad BlSaa 31aY) 028 &ll ol
835 55 A gan g eIl las gl dae 5 31kl aaat elle (patios <Sub-array design 4Ll 338U 8
Sall
PV array sizing tool s g 4! 43 sianl) asaat 31} o

L 2y 53 il 3,080 gl pedaad) dalisal aaB) aal) dpaas SliSay 3l o2a aladiinly

PV Array Design 31 e sl 5 20085 el ) o gia ¢ saiall aaf 8 dad aaad 4y Ladie
(i) 8 538l i
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Pump definition | Sub-array design * -

—System information

Chosen pump Well 6 kW Head 60-160 - FR. 10 m3/h

Pre-sizing Help
O No sizing

Enter planned power @ kwp

Technology Centrifugal Multistage Head 60.0 - 160.0 meterW ] 5
Max. power 6300 W Flowrate 12,79 -6.19m%h (7] « oravalablearea O |m
—
—Select the PV module <lims ==
|.¢wailable Mow \/I
| _seneric || 250 Wo 26 Si-mone Mono 250 Wo 60 cells Since 2015 ~| | ©, Open |

Approx, needed modules 41 Sizing voltages

Voc (-10%C)

Vmpp (50°C) 26,2 V

417V

—Select the control mode and the controller

—__

&

0 Universal controller

control mode IMPPT—AC inverter

¥ @

I _All manufacturers Vl I 1000 W MPPT-AC inverter

_____

Universal MPPT - AC Inverter

Adaptabl I QDpenl

Generic device

properties of the system,

The operating parameters of the generic default controller will automatically be adjusted according to the

[
—PV Array desig n—# —

—Number of modules and strings

= should be: vmpp (60°C)

Mod. in series only possibility 20 Vmpo (20°C
v pp (20°C)

Vo (-10°C)

~ [Jbetween 1and 3

Plane irradiance

Operating conditions

524V
626 v
833V

1000 kwhfm?

Impp 16.4 A Max, operating power 9.0 kw
Isc 17.3 A (at 1000 W/m? and 50°C)
2
nb. modules 40 Area 65 m lsc(stSTC) 173 A Array nom. Power (STC) 10.0 kwip

sAdSaall o)) JBY) Cilaasi) il g aUATH cillagadl fha aad) lia o
BENY c(g"_al';,.'a.d\) A8 ol gdi g um g eIl A8 8 adll 0 Direct coupling laa B
RELLJ\ da);i 3&_9
Uans A AalaRt ul e ) e et wall Ll o jae (A i) A3 e ae Jal (S gilalls 3
s e lES (3 () oS W Alall 880 35S Ui (allaty sl 138 (1 W) ol Canay Y
i G gk ol A
Jill/agall il ad oSl lea Power conditioning 42Ukl Jogad gf CinSi
Jie Rt iy i) il S aladinls ilamall saaaall Al el Cilalia¥l ae s s S
(Inverter (sSlall Jin) 22 jiall Ll cilaiias ae aodally (5 5 0 el 138

(Ll adia) oy La 1 500) dalal) PO | &Laaj\ Cra aad) A e il o) JBY) a9 Cend (S

(el el ol e laill 5 K Slea Booster device e e «—
OlAaa Bae e\d&fw\ e (L!A\}ﬂ\ ‘_Ar_ dﬂm}ﬂ\) Cascading aaliiial) «—
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LSl 5 40l i ol 20385 8 s PV field reconfiguration (& s—a s %S) Jaall J€ ds sale) «—
s e ae dag aSaS lea ey e as ) Aoy

8 4aadl) dae andaiil 4y jlay aladial &1 Cus (Battery buffered systems 4 tad dakil «—
2 il daadll e ¢ ol JE e pURIS 431 5 5 5eS) A jlad) Jani i) 2 )
s A jUall aga die 4Gl o k)

Controller + Power Conditioning
s O g Al 5 (aSad e 3 g s callai (J—idlaall o)) SBEY) iy &l ol s ¢l 1)
Al Calla ) J8Y) e
) Qo) i/ Jell
Ll o a0 5 68 Ladie daadll Caliy)
Jade Jaud (;.Ld\ C.L-\_..u Q) guia) aspiration bas 3l (g gt )5S Ladic A8 iaal) (ol
(Al Jadill aie) Al
_nﬂ);d\'&)\);:\;)d:\:au; «—
Aamall sasdll B aadl Golati A AN ol Ll o B aal o dlaad)
(il
ew\w& ):L\SJA‘;;\?:\AA:\S‘ J g Adia
Executing the first simulation 5% 3lSlaall 145 V.1
Al ) (Lledll 3 N 50) a5 s (V)1 aen Cinsal o g il Cila glas da gl

e Jariall WiCay ¢ "BSLall" ) 5 Joad o3
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Variant

+ INew H Save

Import Delete

»

0 Manage

Variant n® WVCO

: Supply of drinking and sanitary water _ Village supply well depth = 115 m _ Yearly Water needs

—Main parameters —Optional

—Simulation

‘ @ Orientation

| @ Horizon

‘ @ Water needs | @ Mear Shadings

| ’ Run Simulation

‘ @ System

‘ @ Detailed losses

‘ l:l Advanced Simul.

‘ . Report

| @ Economic evaluation

| ‘ | Detailed results

ion, elapsed time: 1s

Executes the simulation by steps of ane hour

Simulation 20,/06,/90

c Abort

( is.\.u""'" u_,_u 6&‘.@3..1\}” e \AJ:\SJS Oy "“ d‘ﬁ

Y A BSlaall e U e Lee caaiill Jay p & elay u

"C-"Uﬁ‘"

. B

Dl me Al Bl

= ion Main Its
Project DEMO : Pumping project at | PV Array Water Pumped 14580 m3fyear Energy AtPump 10742 kWhjyr
Dakar Water needs 14600 m3fyear Unused energy 4204 kWhjyr
Missing Water 0.1 % Unused Fraction 23.9 % of EarrMpp
Site DakarfYoff PV modules Mono 250 Wp 60 cells  Pump: Well 6 kW Head 60-160 - FR. 10 m3/h || | Spedific energy 0.74 kWhjm?
System type  Pumping Nominal power 10.00 KWp Nom. Power 6300 W System efficency 61.0 %
Simulation  01/01 to 1231 Aver, Head 100.0 meterWy  System type Deep Well to Storage Pump effidency 43.5 %
(Generic meteo data) Av. water needs 40.00 m3*fday Configuration MPPT-AC inverter
Daily water production vs Irradiation Performance Ratio PR . Report
70 T T T T T T T 1 % T T T T T T T T T
F el = Vaues from 0101 to 12731 B ] o Il = Ferformance Ratio (vF/¥r): 0.514 o Tables
e L tee LT ] g 08 —_—
] fa t Lt o ]
§_ wlk ) v ) " ] = E}E Predef. graphs
£ ea
g 30 o % 1 g
< a2 . o 1 é E ™ Hourly graphs
B [
S 10 B
| | | | | I|$| Economic evaluation
6 7 8 Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec

ity Effective Global Irradiation [kKWh/m®/day]

Array Power Distribution

(7 tose dogram

Array Temperature vs. Effective Irradiance

T T T T
WValues from 01/01 to 12731

: 0 Recenter
] |77 Load

1
] ‘ H Save |

z -

o o

z 2

g 1200 T T T Y
— Values from 01/01 to 12/31 E 70

g 1o E g

é a0} ] 3

= g

£ soof E £

H B

£ a0} ] g

= H

g 200 - E

E 0 1 I I I I é. 0

H 0 1 2 3 4 5 6 7 H

£ ffective power at the output of the array [kW]
Array Power Distribution o

200 400 600 800

Effective Global, corr. for lLAM and shad

1000

1200
-E Close

Array Temperature vs, Effec \/l
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J ol LA&‘X\ * simulation parameters Sl ilaleal | peaa Uadls 122 ) gall e pam

L3 Results, variant VCO "Supply of drinking and sanitary water _ Village supply well depth = 115m _ Yearly Water needs”™

—simulation parameters—‘-—! -
Project DEMO : Pumping project at | PV Array
Dakar
Site Dakar ffoff PV modules Maono 250 Wp 60 cells  Pump:  Well & kW Head 60-160 - FR 10 m3/h
System type  Pumping Mominal power 10.00 kWp Mom. Pawer 6300 W
Simulation 0101 to 12/31 Aver, Head 100.0 meterW  System type Deep Well to Storage
(Generic meteo data) Av. water needs 40,00 m3/day Configuration MPPT-AC inverter

s8aell main results 4w @M\M%HQ&@)@ ) as g w;\i\ Lﬁjla_\\ c«)aj\uﬁ
e yuw Aol gl oUad¥) CHLEISY 3 g go st g il 1an Ay 855 ) sun Jalth amy 128 5 30a) 5 Al &
& s osiall Adliaal) i yuriall (A5 AR 5 jusill e I plikail e Jseanll

— O X

_Main results— <} -5 W9

Water Pumped
Water needs

14580 m3fyear Energy At Pump
14600 m3fyear Unused energy

10742 kWh/yr
4204 kWh/yr

Missing Water 0.1 3% Unused Fraction 23.9 % of EarrMpp
Spedfic energy 0.74 kWhjfm3

System effidency 61.0 %

Pump effidency 43.5 %

2kl daadivsall Cilaleal) gaan ae cclallail SLalS a5 simulation report sStaall Ly 5 adis

il Joadall Luads Jalas o) jaly 880 4led (8 3 ga gl "loss diagram 3olwdl) Jalada” ey
i ledll cllabade o ABGY) oy b lad Aasaat) Jaldi pand g aladl lae e alill

OOAN) derdiiie pe A8UL" dpadi ae ZYA,) Ay A8ULL Glasd 5 3 o)aa 3 jludl) Jadada 8 2) JUa
}ica_;;‘\z.g..\sgﬁ}.\.'a})@ﬁ\ Jaal) ui ji ce.;;l\):\i_..aaw\ OV A 1w 83 g g B )ludl) s2a ."(Z;:\M
Al gl i O Sy Agenda s )l oda Slaall alailly 45 jlie (idie sball Lo callall ()
EM‘?»LJ—‘A@J})—‘A‘U‘“‘(’M\ ;L@J\d}iwew\J\M‘;saw\QMJM‘
e DI LY ()5S Ladie aladl JOA ol ol Laia @lin () s ALK a1 (pe dagDa ST gyl

s
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%\H\iﬂ% Global horizontal irradiation
0.5

t,f £ Glebal incident in coll. plane
hf-“.ai-; IAM factor on global
2034 KWhim® * 85 m® coll. Effective irradiation on collectors
efficiency at 5TC = 15.35% FY conversion
20327 KWh Array nominal energy (at STC effic.}
FW loss dus to iradiance level

PV loss dus to temperaturs

Module quality loss

Mismatch loss, modules and strings
Cihric: wiring loss
17558 kWh Array virtual energy at MPP

Converter Loss during operation (efficiency)
Converter Loss over nominal cony. powsr

Converter Loss dus to powser threshold
Converter Loss over nominal conv. voltage

Converter Loss dus to voltage threshold

En. under pump producing threshold

14340 KWh Electrical losses (converter, thresholds, overload)

L0 .0% Enerqy under drawdown limit
—— —

M -28.1% Unu==d enargy (tank full)

10738 kwh (perating electrical energy at pump
4678 kWh Pump efficiency = 43.6% Hydraulic energy at pump
108 meterW Static head requiremant {no flow)

5“-?.‘ -4.0% Well: drawdown head loss

7 Friction head loss
14580 m" Aver. Head = 115.5 meteriV Water volume pumped

01% Stored water balancebegin/end of interval
—_— —

fissing: 33 m* 14587 m* supplied {35.5%0f neads) User's water needs
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—

t,-o.e-f.
N 2 8%

¢

2034 kWh/m* * 65 m* coll.

efficiency at STC = 15.36%

20327 kWh
“.0.4%

\\ -10.9%

+0.7%

2.1%
41.1%
17803 kWh
0.2%

-1.7%

30.0%
$0.0%

t/ -4.5%
j-3.4%

14548 kWh

.Y e

Global horizontal irradiation

Global incident in coll. plane
IAM factor on global

Effective irradiation on collectors

PV conversion

Array nominal energy (at STC effic.)
PV loss due to iradiance level

FV loss due to temperature
Module quality loss

Mismatch loss, modules and strings

Ohmic wiring loss

Array virtual energy at MPP

Converter Loss during operation (efficiency)
Converter Loss over nominal conv. power

Converter Loss due to power threshold

Converter Loss over nominal conv. voltage
Converter Loss due to voltage threshold

En. under pump producing threshold

Electrical losses (converter, thresholds, overload)

£1E8%

Energy under drawdown limit

N 0.0%

5738 kWh

2248 KWh Pump efficiency = 39.2%

S

sing: 7582 m*

108 meterW

N 52%
N .1.6%
poS3|m* Aver, Head = 115.5 meterWV
A +0.4%

S
7018 m* supphied (48.1%of neads)

Unused energy (tank full)

Operating electrical energy at pump
Hydraulic energy at pump

Static head requirement (no flow)

Well: drawdown head loss

Friction head loss

Water volume pumped

Stored water balancebegin/end of interval

User's water needs
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L gaed) o ol an can AN At e 71,1 Ay A8 83 5l (550 <3 B jldll Ladada

"drawdown limit

:LAJ.'\QBJL.‘AJ\::.JA)@_L}S

Ok Sl s ) 8T sagll s can ) Janay 4 jlia 13 adi pe (3835 Janey A5l el

Ualial] (b 3 g 5 G JleDl AA il (o gt Jad i) Blinae Jiud ady Saalinall (5 gl
) ol

Ao yeil) sl L je iy ¢ Jaalil] (o 2 a5 jlad) cilladadie Jilail

Conclusion 4adal)

Gl Lakail Caa g (e 130 Gl dadail Jsa J5V1 e 5 1dia o) 488 Ui ) 35 ) 020 (B

slaall Hlaliial 23t g op g p—Giall Ol piatia oL 8] J g 8 ghady 3 sad Judny L& gaia dpaual g 41 5 jaal)
ALY (any slae ) ae gl Jalas e g 5 5 3LSLaall 245 5 ¢aldaill
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