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Chapter 1 : VCO - Project Creation

® Project: New.PR]

Project Site Variant User notes
3 . PrOjeCt + New |7 Load | save | Import W Export 0 Project settings Delete i dlient 0
Give a project name

Project's name IDEMO + Pumping project at Dakar I Client name Not defined
Site File a B | F

Weather data File [ ~] q B (7}
Please choose the geographical site.
Select a site from 2500 sites in the
database by clickingon |
Variant New = Save Import Delete Manage Y 4 9
or create your new site by clicking , Results overv
Variant n® (VCo : New simulation variant I System Kind P 110 PV Syst.
em kin umpin em
on % ping PU Sy
Main parameter: Optional i 0 Water Pumped 0 m3fyear
Orientation @ Horizon Water needs 0 m¥year
Run Simulation Missing V/ater 0 %
. . @ Water needs @ Near Shadings Energy At Pump 0 kwh
Click on create a new site Speciceoery 0 i
@ system Advanced Simulation System effidency 0 %
@ Detailed losses Wl Report
@ Economic evaluation Detailed results
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Chapter 1: VCO - Project Creation_Create a new site

With the search bar

Geographical Coordinates  Monthly weather data | Interactive Map

Please click on the desired location, then import data te PVsyst. 0
. Location: | Citg ASECNA Yoff, Commi | [ Search | 1 By
Or place the point on the map = tocaton
' ITE BIAGUL =T o
L J g Country
? Senegal
Latitude (%)
14.740095244271842
CITEASECNA VOFF TEOIR : - Longitude ()

Check the point information

~17.479871273040775

Altitude (m)
19

*Aéroport international

Léopold-Sédar-Senghor 2 Time zone

; 0

UTESICASIPRES I

«Validate selected point» oo vy o ] e, i GrendYot o o secnsoomt |

Validate by clicking

LBERTEG -
« EXTENSION

' CHEEDE ;.
QUARTIER
BAGDAD:

& Import b Export line o Export table F Newsite i Print * cancel ] ox
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Chapter 1: VCO - Imported Meteorological Data

Geographical Coordinates | Menthly weather data | Interactive Map
Site: Terme Sud (Senegal)
Data source Meteonorm 8.2 (2010-2021), Sat=100%
Select the irradiation units
Global Horizontal Temperature  Wind Velocity  Linke turbidity Relative

horizontal diffuse humidity

irradiation irradiation

kWh/mz2/mth kwh/mz/mth =C mfs [ %
January |1408 | [es2 | EE | 480 | | [e3:2 | o

= = = = eq
February lHD' : l |,-4.9 l |2 Lo I |5' = l |r:.933 l |99. ! l Global horizontal irradiation
March |187.4 | a1 | s | |54 | [p.s02 | | Average xt. Temperatue
april [187.7 ] [p20 ] [ers ] [550 ] [s.800 ] [p2s ]
. . = = —Extra data
CI IC k ((O K)) tO Va I Id ate May |ISS” | |1'3 LA | IZB‘I I |4' 0 | |9'5+J | |Sl.9 | Horizontal diffuse irradiation
June |174.1 | [w023 | [=3 | EED | [m0.007 | [e2s | ind velodit
w Vi Y
July [185.7 | [ese | 274 | EED | [a7ee ] [ms ] ke trbiity
August |1738 EE I EE | |29 | [ | [es3 | T
September [154.7 ] [eer B EE ] [2m ] [6.905 ] [es0 ]
October |1546 | [ea | [=3 | EET | [7s512 | [eo0 | iiradiation units
November [139.5 ] [0 [ EE | ED ] [ ] [0 ] O kwh/m2/day
December [132.2 | e | [ ] [as0 ][5 ][22 | © khjmjmth
O MIjm2/day
Year g 1965.4 1037.8 246 42 7.698 76.4 O M3t
O wim2
Global horizontal irradiation year-to-year variability 4.2% O dearness Index Kt
o Import ” wp Export line ” wp Export table + New site | [ H Print | [ x Cancel | [ H oK |
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Chapter 1: VCO - Project Creation_Weather Data Saving (1)

L3 PVsyst

Save the weather data File

Description
Terme Sud;Meteonorm 8.2 (2010-2021), Sat=100%;5ynthetic

File name

|Terme sud_tnaz_svm |

Directory C:\Users\far\PVsyst8.0_Data\Meteo

Click «Save» to confirm the recording Belegarde_MNS2 SIN.MET

Brooklyn_MN82_SYN.MET

Folly Island_Parrot Point_MN82_SYN.MET
Geneva_Custom_TArrMes.MET
Geneve_MMB2_SYN.MET
Hawaii_2020_1min_ClipCorr . MET
Jonction_MN32_SYN.MET

orth Kirkwood_MN32_SYN.MET

Oakland CA_MNE2_SYN.MET

Terme Sud_MMS2_SYM.MET

1
x Cancel ‘ H Save ‘

PVsyst SA - Pumping



Chapter 1: VCO - Project Creation_Weather Data Saving (2)

o The geographical site file ‘Terme Sud_MNBZ.SIT' already exists, o A synthetic hourly weather data file has also been generated

Do you want to save it?

Do you want to overwrite it?

Click «<OK»
Save the weather data File
Click «Yes» to create a synthetic hourly file Description
for the SImU|atI0n Ca|CU|atI0n Terme Sud;Meteonorm 8.2 (2010-2021), Sat=100%;Synthetic
File name
|Terme sud_Mnaz_svn |
Directory C:\Users\far\PVsyst8.0_Data\Meteo

Annecy MNS2_SYMN.MET
Bellegarde_MMN22_SYMN.MET

. . Brooklyn_MNBS2_SYN.MET
Save the synthetic weather file Folly Island_Parrot Paint_MNg2_SYN.MET
eneva_Custom_TArrMes.MET
Geneve_MNS2Z_SYN.MET
Hawaii_2020_imin_ClipCorr . MET
Jonction_MMN32_SYM.MET
orth Kirkwood_MMNE2_SYM,MET
Cakland CA_MNE2_SYM.MET
Terme Sud_MME2_SYN.MET

1
x Cancel ‘ H Save ‘

PVsyst SA - Pumping 7



Chapter 1: VCO - Project Creation_Weather Data Saving

Save your project

Change the variant name to «Supply

of drinking and sanitary water _ Village
supply well depth =115 m _ Yearly Water
needs»

Set the orientation

® Project: DEMO _Pumping project at Dakar_Project.PRI 1

Project Site Variant User notes

) ren |

; 1
Project toad [ sove w | oot | wp Export | QB Projectsetings [ peete | &
Project's name DEMO : Pumping project at Dakar Client name Mot defined
Site File Terme Sud_MN82.SIT Meteonorm 8.2 (2010-2021), Sat=100% Senegal

Weather data File Terme Sud_MNB2_SYN.MET

Meteonorm 8.2 (2010-2021), Sat=100% Synthetic 0k~

Please choose the plane orientation !

Client
q +
a B | ©

Variant 9 + Mew Save B | Import Delete o Manage
Results over
Variant n® C H
System kind
lain parameter: ~Optional Water Pumped
| @) Crientation | ‘ @) Horizon | Water needs

Run Simulation
| @) Water needs |

Missing Water
Energy At Pump
Spedific energy
System efficdency

Pumping PV System

oo eoece e

m?
m?

Yo

kwh
kwh/m?
%

PVsyst SA - Pumping




Chapter 1 : VCO - Orientation Definition

Choice between several possible
configurations:
select «Fixed tilted plane»

Set the field parameters: define the plane
tilt at 36° and the azimuth at 0°

Click «OK»

entations management

PVsyst uses orientations to calculate the transposition factor.
Each orientation must be linked to at least one sub-array in the System part.

When you define a 3D scene, the 3D areas of each orientation must match with the ones defined in the System! 0 Add orientation ‘ ‘ 9 ‘
¥ Orientation #1 - Fixed, Tilt 36.0°, Azim. 0.0° @ Status: 0K
ield typ Mame odule area
Systes 0 m2
[Fixed, Tilt 36.0%, Azim. 0.0° | @ YSTEm m 0 modules
3D scene 0 m2 0 modules
—Field parameters
. o : o
Plane tilt 6.0 “e Tilt 36.0 Azimuth 0
Base titangle v’ West East
South
—Quick optimization (acc. to clear-sky model)
—Optimization with respect to——— 9

O Annual yield
) Summer (Apr-Sep)
@ winter (Oct-Mar)

—Winter incid irradiation
Transposition Factor FT 1.16 | | FTranspos.= 1.16 |
X X Loss/opt.= 0.0%
Loss with respect to optimum 0.0% 0 | 0 | | | | |
Global on collector plane 1042 kWWh/m?2 0 30 _60 0 -90 60 -30 0 30 60 90
Plane titt Plane orientation

Please define the arientation(s) and dlick "0OK™ ‘

x Cancel ‘ ‘ / OK ‘

PVsyst SA - Pumping



Chapter 1: VCO - Water Needs

The red message means: that it is
necessary to define the water needs in
order to proceed with the simulation

Define the «Water Needs»

 Froject: DEMO _Pumping project at Daka

Project Site Variant User notes

Project ) new PV Lomd H Save w | Import | mp Export 0 Project settings m’ Delete

Project's name DEMO : Pumping project at Dakar

Site File Terme Sud_MMB2.5IT

Meteonorm 8,2 (2010-2021), Sat=100%

| dlient name

Not defined

Senegal

Weather data File [Terme sud_mna2_svm.meT

Meteonorm 8.2 (2010-2021), Sat=100%

Synthetic k|

Error in User needs, Hydraulic circuit definitions:

Please define the nominal static level.

Variant T ew H Save | @  Import Delete 0 Manage

Variant n® VCo + Supply of drinking and sanitary water _ Village supply well depth = 115m _ Yearly Water needs \/I
I5in parameter: ~Optional

| @ Crientation * ‘ | @ Horizon |

| Water needs ‘
@ system

| @ Near Shadings |

@) Detailed losses

@ Economic evaluation

Run Simulation

Advanced Simulation

i Report

Detailed results

an Client

—Results overvi
System kind Pumping PV System
Water Pumped [ E
Water needs 0 m?
Missing Water 0 %
Energy AtPump 0 kwh
Specific energy 0 kWhjm?
System effidency 0 %

PVsyst SA - Pumping
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Chapter 1: VCO - Water Needs (1)

Define the borehole characteristics:

Static level
Drawdown

Minimum dynamic level

Pump level

Borehole diameter

Define the hydraulic circuit:

Pipe selection
Pipe length
Number of bends

Other head losses

Define the tank:

Volume
Diameter

Height (full)
Injection altitude

:-100.0 m
:-0.80 m

® Wwater Needs and Hydraulic Head [ Pressure, Variant: “Supply of drinking and sanitary water _ Village supply well depth = 115m ...

Comment

MNew User's needs

Pumping Hydraulic Circuit | Water needs and Head definitions

Pumping System Type | Deep Well to Storage

GWEII characteristics

R
_Storage ta Feeding level [[ -,
Volume 50.0 | m3
Diameter 350 |m Ground
Water full height 5.20 m
Feeding altitude .00 m
P i T
Bottom alimentation 7 |el\:.ml"“g
160 —
140} .
120 =
= 100 |
5
E a0} .
z
= 80 B
- Total with friction loss
40— Altitude diff. Injection - static B
- — Well drawdown
20 w... Dravdown limit n
U [ L ! I 11
o 2 4 [+ ] 10

:-110.0 m Static level -100.0) m

: _’I ’| 5'0 m Specific drawdown d -0.80 | myjm3h

c 20 cm Man. flowrate 12.5 m3fh
Lower dynamic level -110.0 | m
Pump level -1150 | m
Borehole diameter cm
Hydraulic circuit:

: PE 2" a

2880 ( ) Pipe choice PES0 (27) N

] m

. 7 ‘ Customized pipe

. 0.00 Piping length 280 m
MNumber of elbows 7
Other friction losses 0.00 d

Maodel File
5 50 O m3 . ’7 _. / Load H HSa\te

:3.50m ' -
:5.20m
:8.00 m

Click on «Definition of water needs and pressure»

PVsyst SA - Pumping

flowrate [mh]

x Cancel | |

OK
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Chapter 1: VCO - Water Needs (2)

Define the water needs:

Annual needs: 40.0 m3/day

Click «OK»

® Wwater Needs and Hydraulic Head [ Pressure, Variant: “Supply of drinki

and sanitary water _ Village supply well depth = 115m ... —

Comment |New User's needs

Pumping Hydraulic Circuit | Water needs and Head definitions

—Water needs

Whale Year needs:

O seasonal values

| d
[ O Monthly values m3/day
(7

—Hydraulicunits —————————————
Flowrate m3/h N

Pressure meter s

—Yearly summary

Water needs average
Yearly water needs

—Well static depth variations

‘Yearly Head average

® Yearly constant
Whale Year:
O seasonal values

O Monthly values meteri

Hydraulic Energy
PV needs (very roughly)

40.0 m3/day
14600 m?
108 meterW

4297 kwh
14511 kWwh

Additional heads Feeding altitude Bm

Dynamic heads Pipes 5.0 meterW

(at flowrate = 8.0 m3/h) Drawdown 6.4 meterW
—Model File

I__ Load ‘ ‘ H Save |

PVsyst SA - Pumping

x Cancel
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Chapter 1:VCO - System

Define the system, click on «System»

Client

Project Site Variant User notes
Project | new Load Save m | Import | mp Export ° Project settings m’ Delete | am
Project's name IDEMO : Pumping project at Dakar Client name Not defined
Site File Terme Sud_MN32.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal
Weather data File ITerme Sud_MN82_SYN.MET Metzonorm 8.2 (2010-2021), Sat=100% Synthetic ok

Please define the system !
Variant + MNew H Save »  Import Delete O Manage
—Results overvi
Variant n° Veo + Supply of drinking and sanitary water _ village supply well depth = 115m _ Yearly Water needs \/I
System kind
—Main parameter: —Optional i Water Pumped
| Orientation * | ‘ @ Horizon | Wiater needs
Run Simulation Missing Water
| Water needs | ‘ (®) Near Shadings | Energy At Pump
Specific energy
@ System I (:l Advanced Simulation System efficency
@ Detailed losses M Report
@ Economic evaluation Detailed results

Pumping PV System

ms
ms

%

kwh
kihjm3
%

s oo oo

_ o= |

PVsyst SA - Pumping
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Chapter 1 : VCO - Pump Definition

Choice between several possible
manufacturers: select «_Generic»

Select the model:

Click on «Sub-array design»

m definition, Variant "Supply of dri
Pre-sizing suggestions

Average daily needs :

Head min. 108.0 meterw
Head max. 117.6 meterw
Volume 40.0 m3/day

Hydraulic power

and sanitary water _ Village supply well depth = 115m _ Yearly Water needs”

Requested autonomy o

Days Suggested tank volume 160 m?*

Suggested Pump power 6.4 kW

Accepted missing : % 0

2459 W (very approximative)

Suggested PV power

8.1 kWwp (nom.)

«6.3kW 60-160 m / Well 6 kW Head 60-160»

Pump definition | Sub-array design

Select a pump model

_Generi

|6.3 kw 60-160 m Well, AC, Centrifugal

pead

Power

Energy kwh R

Multistage  Well 6 kW Head 60-160 -FR 1 Since 2021 Vl | (@ open |
. P,
= [ Pumps in series 0 Pump eristics
Pump Technology Centrifugal Multistage
- Pumps in parallel Motor AC motor, triphased
Maximal power 6300 W/ Voltage 700V
Max. current 9.0 A
Head Min / Mom [ Max 60 100 160 meteriy
Corresp, Flowrate 12.8 10.2 6.2 mih
Corresp. Power 6300 6300 6300 W
Effidency 33.2 44.2 42.8 %
—Units for this project————— Hydro Energy calculation tool

‘fou can type here any values, not necessarily related to
your project

Flowrate

oo
Head meteri

Power

The control strategy is not defined.

x Cancel ‘ ‘ J oK

PVsyst SA - Pumping

14



Chapter 1: VCO - Sub-array Design

Choice between several possible
manufacturers: select «_Generic»

Select the model :
«250 Wp 26V [ Mono 250Wp 60 cells»

Set the desired Pnom : 10.2 kWp

Click «OK»

m definition, Variant "Supply of dri

Pre-sizing suggestions

Average daily needs :
Head min.

Head max.

Volume

Hydraulic power

Days

Requested autonomy (4.0 | ©
108.0 meterW 4 v N
117.4 meterW

40.0 m3/day Accepted missing L % 0
2457 W (very approximative)

and sanitary water _ Village supply well depth = 115m _ Yearly Water needs”

Suggested tank volume 160 m?
Suggested Pump power 6.3 kw
Suggested PV power

7.9 kwp (nom.)

Pump definition | Sub-array design

—System information
Chosen pump

Well & kW Head 60-160 - FR 10 m3/h

Pre-sizing Help

) Mo sizing

Flanned power ® kwp

Technology Centrifugal Multistage Head 60.0 - 160.0 meteri ; 2
Max. power 300 W Flowrate 12,79 -6.19m3h (7] Resize or available area O |:| "
—Select the PV modul
Available Now ~
| Generic || 250Wp 26V Si-mena Mono 250 Wp 60 cells Since 2015 | | | Open |

Approx. needed modules

41 Sizing voltages :  Vmpp (60°C) 26.2V
Voc (-10°C) 417V

0 Universal controller

—Select the control mode and the controller

control mode |MPPT—AC inverter

I _All manufacturers

MPPT-AC inverter Universal MEPT - AC Inverter Generi

Adapt

The operating parameters of the generic default controller will automatically be adjusted according to the

properties of the system,

—PV Array design

Operating conditions

Number of modul

Mod. in series

nb. modules

and strings

: [ only possibility 20

- ~ [between 1and 3

vmpp (50°C) 524V
ympp (20°C) 626 V
Voc (-10°C) 833V

should be:

Flane irradiance 1000 kWwhjm?

Impp 15,4 A Max. operating power 9.0 kw
Isc 17.3 A (at 1000 W/m? and 50°C)
2
40 Area 65 m Isc (5t 5TC) 17.3 A Array nom. Power (STC) 10.0 kWp

b 4

Cancel ‘ ‘ J oK

PVsyst SA

- Pumping
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Chapter 1: VCO - Run the Simulation

Project Site  Variant User notes

. . . .
CI |C k O n .« RU n SI m U Iatl O n » Perect + New E Load Save sp  Import  Export O Project settings m Delete i Client 4 ; 0
Project's name IDEMD + Pumping project at Dakar I Client name Mot defined
Site File Terme Sud_MNS2.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal Q C +
Weather data File | Terme Sud_MNs2_SYN.MET Meteonorm 8.2 (2010-2021), 5at=100%  Synthetic 0| Q ] (7]

Ready for simulation

Variant + Hew H Save » Import m Delete 0 Manage 4 0

—Results overvi

Variant n® IVCD : Supply of drinking and sanitary water _ Vilage supply well depth = 115m _ Yearly Water needs \/I
System kind Pumping PV System
~Main parameter: —Optional i Water Pumped 0 m®
‘ @ Orientation | ‘ @ Horizon | Water needs 0 m?
’ Raum Simulation Missing Water 0 %
‘ (@) water needs | ‘ (@) Near Shadings | Energy At Pump 0 kih
Specific energy 0 kwWh/m?
@) system | ) Advanced Simulation System efficiency 0 %
© Detailed losses I Wi Report
@ Economic evaluation Detailed results
|

PVsyst SA - Pumping 16



Chapter 1 : VCO - Simulation Results

Main simulation results

Click on «Report» to generate and
view the simulation results report

[ 2 Results, variant YCO "Supply of drinking and sanitary water _ Village supply well denth = 115m _ Yearly Water needs™

50 ion ers Main results

Project DEMO : Pumping project at | PV Array Water Pumped 14447 m3fyear Energy At Pump 10672 kWwh/yr
Dakar Water needs 14600 m3/year Unused energy 3270 kWh/fyr

Missing Water 1.0 % Unused Fraction 20.1 % of EarrMpp

Site Terme Sud PV modules Mono 250 Wp 60 cells Pump: Well 6 kKW Head 60-160 - FR 10 m3/h Spedfic energy 0.74 kKWhjm?

System type  Pumping Mominal power 10.00 kWp Nom. Power 6300 W System effidency 65.7 %

Simulation 01/01 to 31/12 Aver, Head 100.0 meterW System type Deep Well to Storage Pump efficiency 433 %
(Generic weather data) Av. water needs 40.00 m3¥/day Configuration MPPT-AC inverter

Daily water production vs Irradiation

70

Performance Ratio PR

T T T T T
° “alues from 01/01 to 3112

a L L L L I L

T
° - PR: Performance Ratio (v'f/r): 0.557

0 1 2 3 4 5 [

- - Paily Effective Global Irradiation [KWh/m®iday]
Daily water production vs Irr v

Array Power Distribution

8 Mar Apr May Jun Jul  Aug Sep Oct Nov Dec

Performance Ratio PR v

Array Temperature vs. Effective Irradiance

700 — . ——

E
=
z

400

T T T T T T
® Values from 01/01 to 31112

o

*5TC

0 1 2 3 4 5
£ ffective power at the output of the array kW
~

& anorgy al
=)

Array Power Distribution

200 400 600 200 1000 1200

Effective Global, corr. for AW and shadipas-fatis
Array Temperature vs, Effec |

PVsyst SA - Pumping

. Report

k--.}i Predef. graphs
[: = Hourly graphs

Tables ‘

II$I Economic evaluation

m Loss diagram ‘

x_s Recenter

My ‘
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Chapter 1: VCO - Simulation Result_Report

Save the PDF or print it

Pumping PV System

Project: DEMO : Pumping project at Dakar

View the different pages of the
report

0 1< < page or
o8l
PVsyst - Simulation report
Variant: Supply
Pum
Sys! jer: 10.00 kWp

PVsyst SA - Pumping 18



Chapter 2 : VC1 - Project Creation

Click on «Save» to create a new variant.

Project Site Variant  User notes

PrOj ect + New i Load Save wp  Import mp Export O Project settings m Delete A Client 0
Project's name |PEMO : Pumping project at Dakar | Client name Not defined
Site File Terme Sud_MNS2.SIT Meteonorm 8.2 (2010-2021), Sat=100% Senegal -

‘Weather data File

[Terme Sud_MN32_SYN.MET

Meteonorm 8.2 (2010 2021), Sat=100%  Synthetic 0 (g

Simulation done
(version 8.0.19, date 14/01/26)

Variant + New H Save » [mport m Delete O Manage 4 0

Results overvi
Variant n® VOO : Supply of drinking and sanitary water _ Vilage supply well depth = 115 m _ Yearly Water needs i
System kind Pumping PV System
—Main parameter: —Optional i Water Pumped 14447  m3fyear
‘ @ ®r=ef | | @ T | Water needs 14600 m3/year
’ Run Simulation Missing Water 1.0 %
‘ @ Water needs | | (@) Mear Shadings | Energy At Pump 10672 kwh
Specific energy 0.74  kuhjm?
@) system | £ Advanced Simulation | System efficency 657 %
@ Detailed losses | . Report |
@ Economic evaluation I | |~ Detailed results |

PVsyst SA - Pumping 19



Chapter 2 : VC1 - Project Creation

Give a new name to the new variant:
«Supply of drinking and sanitary water _ Vil-

lage supply well depth = 115 m _ Seasonally
Water needs»

Click «Save as new» to create the new variant
using the previous parameters

L3 PVsyst

Saving the simulation Variant ...
Description “

ISuppIy of drinking and sanitary water _ Village supply well depth = 115 m _ Seasonally Water needs|

File name

IDEMO _ Pumping project at Dakar_Project. VC0

Directory C:\Users\far\PVsyst8.0_Data\Projects

DEMO _ Pumping project at Dakar_Project.VCO

x Cancel | H_i Save as new ‘

1
H Save

PVsyst SA - Pumping
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Chapter 2 : VC1 - Orientation Definition (1

Project Site Variant User notes

. . 3
Project + Mew |/ Load Save Import Export Project settings Delete Client
» » -

S et t h e O ri e n ta ti O n Project’s name |DEMO : Pumping project at Dakar I Client name Mot defined

Site File Terme Sud_MNB2.SIT Meteonorm 8.2 (2010-2021), Sat=100% Senegal

Weather data File |Terme Sud_MMN82_SYN.MET Meteonarm 8.2 (2010-2021), Sat=100% Synthetic ok \/l

Simulation done
(version 8.0.19, date 14/01/26)

Variant + Mew Save B | Import m Delete 0 Manage 0
~Results overvi
Variant n® [ver - Supply of drinking and sanitary water _ Village supply well depth = 115 m _ Seasonally Water needs v
System kind Pumping PV System
in parameter: Optional i \Water Pumped 14447  m3fyear
| @ Orientation | ‘ @ Horizon | \Water needs 14600  m3fyear
> Run Simulation Missing Water 1.0 %
| (@) Water needs | ‘ (@) Near Shadings | Energy At Pump 10672 kivh
Spedific energy 0.74  kwhjm?
@) System | ) Advanced Simulation | System efficency 657 %
(@) Detailed losses | [ Report |
(@) Economic evaluation I | | Detailed results |

PVsyst SA - Pumping 21



Chapter 2 : VC1 - Orientation Definition (2)

® Grientations ma

PVsyst uses orientations to calculate the transposition factor.
Each orientation must be linked to at least one sub-array in the System part.

When you define a 3D scene, the 3D areas of each orientation must match with the ones defined in the System! J Add orientation ‘ ‘ 7 ] ‘
H H ¥ Orientation #1 - Fixed, Tilt 35.6%, Azim. 0.0° @ Status: 0K
Ch0|ge betyveen several possible . - —
Conflguratlons. Fixed Tilted Plane v Fixed, Tit 35,6, Azim, 0.0° System 65 m= 40 modules
. . 3D scene 0 m2 0 modules
select «Fixed tilted plane»
—Field parameters

Plane tilt : Tilt 35.6° Azimuth 0°

Azimuth 0.0 =

Base tilt angle 00 ’ / West . | East
Set the field parameters: define the plane S|th

ou
H o H [e] —Quick optimization (acc. to clear-sky model)
tilt at 35.6° and the azimuth at 0 ik optimization (ace
Annual yield d
Summer (Apr-Sep)
@ winter (Oct-Mar)
—Winter incid irradiation
. Transposition Factor FT 115 | FI'rar;lsuos.: 1-‘_15 |
CI |C k «O K» Loss with respect to optimum 0.0% 0 Loss/opt.= 0.0% | 0 L | | | |
Global on collector plane 1042 kWWh/m?2 o 30 Plane i 60 0 90 60 -30 0 30 90
ane tit Plane orientation

x Cancel ‘ ‘ OK

PVsyst SA - Pumping 22



Chapter 2: VC1 - Water Needs

Define the «Water Needs»

Project Site Variant User notes

Project ) new PV Lomd Save w | Import | mp Export 0 Project settings m’ Delete | 4m Cent (7]
Project’s name DEMO : Pumping project at Dakar | Client name Not defined
Site File Terme Sud_MMB2.5IT Meteonorm 8,2 (2010-2021), Sat=100% Senegal Q E +
Weather data File |TErmE Sud_MNB2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100% Synthetic 0 k\/| q g 0
Ready for simulation
. Y
Variant + »  Import m’ Delete 0 Manage 0
—Results overvi
Variant n® VC1 + Supply of drinking and sanitary water _ Village supply well depth = 115m _ Seasonally Water needs \/I
System kind Pumping PV System
lain parameter: ~Optional i Water Pumped 0 m3year
| @ Orientation gt | | @ Harizon | Wiater needs 0 mifyear
) Run Simulation Missing Water 0 %
| (@ Water needs | | (@) Near Shadings | Energy AtPump 0 kwh
Specific energy 0 kWhjm?
@) system ‘ © Advanced Simulation System efficiency 0 %
@) Detailed losses i Report
@ Economic evaluation Detailed results
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Chapter 2 : VC1 - Define the Water Needs

Choice between several possible
configurations:
select «Seasonal values»

Set the water parameters:

Summer :40.0
Autumn :35.0
Winter :28.0
Spring :30.0
Click «OK»

Comment

Mew User's needs

Pumping Hydraulic Circuit | Water needs and Head definitions

—Water needs

O Yearly Average
(® Seasonal values

) Monthly values

7

Summer

Autumn m
Viirter [28.0 ]
Spring m

—Water (m#dav}—&

—Hydraulic units ————————————

Flowrate m3/h v
Pressure _meher'uul R

® Yearly constant
O Seasonal values

O Monthly values

7

—Well static depth variations:

Whole Year:

meteri

—Yearly summary

® Water Needs and Hydraulic Head / Pressure, Variant: "Supply of drinking and sanitary water _ Village supply well depth = 115m ... — O

Water needs average
Yearly water needs
‘Yearly Head average

Hydraulic Energy
PV needs (very roughly)

33.3 m3[day
12145 m?
108 meteri

3574 kwh
12071 kWwh

Additional heads Feeding altitude &m
Dynamic heads Pipes 5.0 meterW
(at flowrate = 8.0 m3/h) Drawdown 6.4 meterW
Model File
— |
I_ Load ‘ | — Save |

x Cancel

PVsyst SA - Pumping
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Chapter 2: VC1 - System

Project Site Variant User notes

Project ) new PV Lomd Save w | Import | mp Export 0 Project settings m’ Delete | 4m Cent 4 (7]

Project's name DEMO : Pumping project at Dakar | dlient name Not defined

Site File Terme Sud_MNB2.SIT Meteonorm 8,2 (2010-2021), Sat=100% Senegal

. Q +
D Efl ne th e «SySte m» Weather data File [Terme sud_mna2_svm.meT Meteonorm 8.2 (2010-2021), Sat=100%  Synthetc 04| q B 0

Ready for simulation

. Y
Variant + »  Import m’ Delete 0 Manage 0
—Results overvi
Variant n® VC1 + Supply of drinking and sanitary water _ Village supply well depth = 115m _ Seasonally Water needs \/I
System kind Pumping PV System
Main parameters rOptional i Water Pumped 0 m3/year
| @ Orientation gt | | @ Harizon | Wiater needs 0 mifyear
) Run Simulation Missing Water 0 %
| (@ Water needs | | (@) Near Shadings | Energy AtPump 0 kwh
Specific energy 0 kWhjm?
@) Detailed losses i Report
@ Economic evaluation Detailed results

3 )
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Chapter 2 : VC1 - Sub-array Design

Pre-sizing suggestions

Average daily needs : -~ 3
R ted auto i) o, Suggested tank volume 160 m
Head min. 108.0 meteriy S s v AV
e — 116.6 meterw o N Suggested Pump power 5.9 kw
Click on the «Sub-array design» window Volue 353 mjday Aceptedmising 0] % @) Suggested PV pover 7.4 kip (rom.)

Hydraulic power

2037 W (very approximative)

Pump definition | Sub-array design

Pre-sizing Help

—System information
Chosen pump

Well 6 ki Head 60-160 - FR. 10 m3/h

O N sizing

Planned power @ kwp

v oo e 2 smmen | @[[Rmm ] oewesess O m
—Select the PV modul
Set the sizing aid parameters: [Avaizble Now 2
| Generic | [250wp 26V simeno Mono 250 Wp &0 cells Since 2015 ~|| ©,open |
Approx., needed modules 38 Sizing voltages :  Vmpp (80°C) 26.2 V

: 9.5 kWp
0 m?2

Desired Pnom
Available area :

Select «No pre-dim.»

Click «OK»

Voo {-10°C)  4LFV

—5Select the control mode and the controller

© [between 1and 3

Plane irradiance

1000 kivhfm?

0 [ Universal controller control mode IMPPT—AC inverter \/l 0
|_A|| manufacturers \/I | 1000 W MPPT-AC inverter Universal MPPT - AC Inverter Generic device Adaptabl | | Q, Open |
The operating parameters of the generic default controller will automatically be adjusted according to the
properties of the system.
—PV Array design
umber of modules and strings Operating conditions
= should be: Vmpp (B0°C) 524 v
Mod. in series @ @ only possibility 20 Vmpp (20°C) 626 V
Voc (-10°C) 833V

Impp 6.4 A Max. operating pawer 9.0 kW
Isc 17.3 A (at 1000 W/m? and 50°C)
2
nb. modules 40 Area 65 m Isc (at 5TC) 17.3 A Array nom. Power (STC) 10.0 kWp

x Cancel | ‘

" o«
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Chapter 2 : VC1 - Run the Simulation

Project Site  Variant User notes

Click on: «<Run simulation» Project ) new P Load

Save wmp Import

wp Export

Project's name IDEMD + Pumping project at Dakar

Site File Terme Sud_MNS2.5IT

Meteonorm 8.2 (2010-2021), Sat=100%

O Project settings m Delete

Client name

Mot defined

Senegal

Weather data File | Terme Sud_MNa2_sN.MET

Meteonorm 8.2 (2010-2021), Sat=100%

Synthetic Ok \/I

Variant o [ e | »

Ready for simulation

Import m Delete

0 Manage

Variant n° [vca

: Supply of drinking and sanitary water _ Vilage supply well depth = 115 m _ Seasonally Water needs

~]

—Optional

‘ @ Horizon |

—Main parameter:

‘ @ Orientation * |

‘ @ Water needs | ‘ © Near Shadings |

© Detailed losses I

@ Economic evaluation

’ Run Simulation

| U Advanced Simulation

ali Report

Detailed results

i Client

—Results overvi

System kind

Water Pumped
Water needs
Missing Water
Energy At Pump
Specific energy
System efficdency

Pumping PV System

mz/[year
mz/[year
%o

kwh

ki fm2
%o

e oo oo

=] |

PVsyst SA - Pumping
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Main simulation results

Click on «Report» to generate and
view the simulation results report

Chapter 2 : VC1 - Simulation Results

[ 2 Results, variant VC1 "Supply of drinking and sanitary water _ Village supply well denth = 115 m _ Seasonally Water needs™

= ion ers 1 Main results
Project DEMO : Pumping project at | PV Array Water Pumped 12101 m3/year Energy At Pump 9026 kwh/yr

Dakar Water needs 12145 m3/year Unused energy 4941 kWwh/fyr

Missing Water 0.4 % Unused Fraction 30.3 % of EarrMpp

Site Terme Sud PV modules Mono 250 Wp 60 cells Pump: Well 6 kKW Head 60-160 - FR 10 m3/h Spedfic energy 0.75 kWhjm?
System type  Pumping Mominal power 10.00 kWp Nom. Power 6300 W System effidency 554 %
Simulation 01/01 to 31/12 Aver, Head 100.0 meterW System type Deep Well to Storage Pump efficiency 42.7 %

(Generic weather data) Av. water needs 33.27 m¥day Configuration MPPT-AC inverter

Daily water production vs Irradiation Performance Ratio PR . Report
70 1.2

T
I e

° Values from 01/01 to 31/12 ® Performance Ratio (v f/r): 0.470
B - o
- o ¥ B i
ofes s e
- o & e, i
R g
B wg® @ : a B im0 T
- ° - i
ﬂ%&
a
o
0 L L L L L L L
1] 1 2 3 4 5 8 7 8 Mar Apr May Jun Jul  Aug Sep Oct Nov Dec
- - Paily Effective Global Irradiation [KWh/m®iday] -
Daily water production vs Irr v Performance Ratio PR |
= Array Power Distribution Array Temperature vs. Effective Irradiance
Z
= 700 —— T ————T——T— T T T T T T T
S e 1 = Values from 01/01 to 3112 Y i ]
soo |- g E
a0 | E 1
300 |- E E
200 3 *5TC 1
= 100 — .
1] 0 I I | | | | | | | |
g 0 1 2 3 4 5 [ T 200 400 800 200 1000 1200

Array Power Distribution

£ ffective power at the output of the array kW
~

Effective Global, corr. for AW and shadipas-fatis
Array Temperature vs, Effec |

PVsyst SA - Pumping
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k--.}i Predef. graphs
[: = Hourly graphs

II$I Economic evaluation

m Loss diagram

o Recenter

./ Load

1
H Save
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Chapter 2: VC1 - Simulation Result_Report

Save the PDF or print it

Pumping PV System

Project: DEMO : Pumping project at Dakar

Vi eW th e d iffe re nt p a g e S of th e Variant: Supply of drinking and sanita supply well depth = 115 m _ Seasonall
report

0 1< < pasetor
o8l
PVsyst - Simulation report
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Chapter 3:VC2 - Project Creation

Project Site Variant  User notes

Click on «Save» to create a new variant. Project F) wou P rond

Save mp Import mp Export

Praject's name [pEMO : Pumping project at Dakar

O Project settings m Delete

|  clientname

Not defined

—Optional

| @ Horizon |

—Main parameter:

‘ @ Orientation |

‘ @ Water needs | | @ Mear Shadings |

@ System
@ Detailed losses

@ Economic evaluation I

A Client

Site File Terme Sud_MNS2.SIT Meteonorm 8.2 (2010-2021), Sat=100% Senegal
Weather data File ITErmE Sud_MNS2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetic [ ls\/l
Simulation done
(version 8.0.19, date 14/01/26)
Variant + New H Save » [mport m Delete O Manage
Results overvi

Variant n® VC1  : Supply of drinking and sanitary water _ Vilage supply well depth = 115 m _ Seasonally Water needs

System kind

’ Run Simulation

| a Advanced Simulation

| . Report

| |~ Detailed results

Water Pumped
Water needs
Missing Water
Energy At Pump
Specific energy
System efficiency

Pumping PV System

12101
12145
0.4
9026
0.75
55.4

m3fyear
mz/[year

%

kWwh
kWhfm?

%

PVsyst SA - Pumping
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Chapter 3:VC2 - Project Creation

Give a new name to the new variant:
«Supply of drinking and sanitary water _

Village supply well depth = 115 m _ Detailed
losses»

Click «Save as new» to create the new variant
using the previous parameters

L3 PVsyst

Saving the simulation Variant ...
Description “

ISuppIy of drinking and sanitary water _ Village supply well depth = 115 m _ Detailed losses

File name

IDEMO _ Pumping project at Dakar_Project. WC1

Directory C:\Users\far\PVsyst8.0_Data\Projects

DEMO _ Pumping project at Dakar_Project.VCO
DEMO _ Pumping project at Dakar_Project.VC1

x Cancel |

1 -
F1 Save as new
£

1
H Save

PVsyst SA - Pumping
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Chapter 3 : VC2 - Orientation Definition (1)

Project Site Variant User notes

. . 3
Project + Mew |/ Load Save Import Export Project settings Delete Client
» » -

S et t h e O ri e n ta ti O n Project’s name |DEMO : Pumping project at Dakar I Client name Mot defined

Site File Terme Sud_MNB2.SIT Meteonorm 8.2 (2010-2021), Sat=100% Senegal

Weather data File |Terme Sud_MMN82_SYN.MET Meteonarm 8.2 (2010-2021), Sat=100% Synthetic ok \/l

Simulation done
(version 8.0.19, date 14/01/26)

Variant + Mew Save B | Import m Delete 0 Manage 0
~Results overvi
Variant n® IVCZ + Supply of drinking and sanitary water _ Village supply well depth = 115 m _Detailed losses N4
System kind Pumping PV System
ain parameter: ~Optional i Water Pumped 12101 m3fyear
| @ Orientation | ‘ @ Horizon | Water needs 12145 m3fyear
> Run Simulation Missing Water 04 %
(@ v e | |
Spedific energy 0.75  kwhjm?
@) system | ) Advanced Simulation | System efficency 554 9,
(@) Detailed losses | [ Report |
(@) Economic evaluation I | | Detailed results |
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Chapter 3 : VC2 - Orientation Definition (2)

® Grientations ma

PVsyst uses orientations to calculate the transposition factor.
Each orientation must be linked to at least one sub-array in the System part.

When you define a 3D scene, the 3D areas of each orientation must match with the ones defined in the System! J Add orientation ‘ ‘ 7 ] ‘
H H ¥ Orientation #1 - Fixed, Tilt 36.1°, Azim. 0.0° @ Status: OK

Choice between several possible e m . :

el P ames odule area
Conflguratlons. Fixed Tilted Plane v Fixed, Tit 36, 1%, Azim, 0.0° System 65 m= 40 modules

. . 3D scene 0 m? 0 modules
select «Fixed tilted plane»
—Field parameters

Plane tilt : Tilt 36.1° Azimuth 0°

Azimuth 0.0 =

Base tilt angle 0.0 = West . | East
Set the field parameters: define the plane

. . South

tilt at 36.1° and the azimuth at 0° —Quick optimization (acc. to clear-sky model)

—Optimization with respect to———

Annual yield d
yiel
Summer (Apr-Sep)
@ winter (Oct-Mar)
—Winter incid irradiation
. Transposition Factor FT 1.16 1 FI'rar;lsuos.: 1'.-_16 |
CI IC k «O K» Loss with respect to optimum 0.0% 0 I@ | 0 | | | | |
Global on collector plane 1042 kWWh/m?2 o 30 Plane i 60 0 90 60 -30 0 30 90
ane titt Plane orientation

x Cancel ‘ ‘ OK
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Chapter 3:VC2 - Water Needs

Project Site Variant User notes
i New = Loa Save m Impor Expor’ roject settings Dele Clien
Project *+ N Load 5 Import Export Praject setti Delete | g Clent
Project’s name DEMO : Pumping project at Dakar | Client name Not defined
Site File Terme Sud_MMB2.5IT Meteonorm 8,2 (2010-2021), Sat=100% Senegal Q E +
D Efl n e th e «Wa te r N e e d S» Weather data File |TErmE Sud_MNB2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100% Synthetic 0 k\/| q g 0
Ready for simulation
. Y
Variant + »  Import m’ Delete 0 Manage 0
—Results overvi
Variant n® WC2  : Supply of drinking and sanitary water _ Vilage supply wel depth = 115m _Detailed losses \/I
System kind Pumping PV System

lain parameter: rOptional i Water Pumped 0 m3/year

| @ Orientation * | | @ Horizon | Water needs 0 mijyear
) Run Simulation Missing Water 0 %
| (@ Water needs | | (@) Near Shadings | Energy AtPump 0 kwh
Specific energy 0 kWhjm?
@) system ‘ © Advanced Simulation System efficiency 0 %
@) Detailed losses i Report
@ Economic evaluation Detailed results

3 )
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Chapter 3 : VC2 - Define the Water Needs

Choice between several possible
configurations:
select «Yearly average»

Define the annual needs:

40.0 m3/day

Click «OK»

® Water Needs and Hydraulic Head / Pressure, Variant: "Supply of drinking and sanitary water _ Village supply well depth = 115m ... — O

Comment  |Mew User's needs

Pumping Hydraulic Circuit | Water needs and Head definitions

—Water needs

() Seasonal values

) Monthly values

7

Whole Year needs:

55w

—Hydraulic units ————————————
Flowrate m3/h v

Pressure _meher'uul R

® Yearly constant

O Seasonal values

O Monthly values

7

—Well static depth variations:

Whole Year:

meteri

—Yearly summary

Water needs average
Yearly water needs
‘Yearly Head average

Hydraulic Energy
PV needs (very roughly)

40.0 m3fday
14600 m?
108 meteri

4297 kiwh
14511 kWwh

Additional heads Feeding altitude &m
Dynamic heads Pipes 5.0 meterW
(at flowrate = 8.0 m3/h) Drawdown 6.4 meterW
Model File
— |
I_ Load ‘ | — Save

x Cancel

Iz
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Chapter 3: VC2 - Detailed Losses

Projet Site Variante Mémo utilisateur

Projet + Nouveau |/ Charger Sauver wp | Importer mp Exporter 0 Paramétres du projet W Supprimer A Client 0
Nom du projet DEMO : Pumping project at Dakar DEMO ] Nom du dlient Non défini
Fichier site Terme Sud_MNB2.5IT Meteonorm 8. 2 (2010-2021), Sat=100 % Sénégal a B +

Define the «Detailed Losses» rier nétéo e T L. R

Prét pour la simulation

. Y
Variante * | Noweau Sauver| | w | Importer m’ Supprimer o Gérer (7]
N pringi
N° de Variante WC2  : Supply of drinking and sanitary water _ Vilage supply well depth = 115m _ Detailed losses \/l o
Type de systéme Systéme de pompage PV
'aramétres principaL Optionnel il Eau pompée 0 mifan
| (@) Orientation * | | (@) Horizon | Besoins d'eau 0 mifan
’ Lancer la simulation Eaumanquante 0 %
| (@ Besoins d'eau | | (@) Ombrages proches | Energie & la pompe 0 kwh
Energie spécifique 0 kWhjm?
@) Pertes détailiées i Rapport
@ Evaluation économique Résultats détaillés
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Chapter 3 : VC2 - Detailed Losses (1)

0 Open the «Ohmic Losses» window
9 Select: «Global wiring resistance»
Then leave the value as it is.

e Click on:
«Module quality - LID - Mismatch»

® PV field detailed losses parameter

Thermal parameter = Ohmic Losses | Module quality - LID - Mismatch  Soiling Loss  IAM Losses  Ageing  Spectral correction

DC circuit: ochmic losses for the array

5645 | mi2
() Loss fraction at STC 1.50

74

Calulated

‘ l:l Detailed computation

Default

Voltage Drop across series diode 0.0

Default

‘ EE Losses graph | |

x Cancel

o o

PVsyst SA - Pumping
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Chapter 3 : VC2 - Detailed Losses (2)

Set «LID loss factor»:

2.0%

Set «<Power loss at MPP»:

0.10%

Click on:

«Soiling loss»

eld detailed losses parameter

Thermal parameter  Ohmic Losses | Module guality - LID - Mismatch | Spiing Loss 1AM Losses  Ageing  Spectral correction

LID loss factor )

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

—Module quality —Module mi ch losses
4 default d default d
Module effidency loss £ Power Loss at MPP %
Deviation of the average effective module efficency with
respect to manufacturer spedifications.
{(negative value indicates over-performance)
| £} Detailed computation |
—LID - Light Induced Degradation —Strings voltage mismatch
default d default d

Power Loss at MPP %)

| ) Detailed study |

‘ @(‘ Losses graph | | x Cancel

o o

PVsyst SA - Pumping
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Chapter 3 : VC2 - Detailed Losses (3)

Set «Annual loss factor»:

3.0%

Click on:

«Aging»

® PV field detailed losses parameter

Thermal parameter  Ohmic Losses  Module quality - LID - Mismatch | Soiling Loss | 1AM Losses  Ageing  Spectral correction

Yearly soiling loss factor

Default 7 )
Yearly loss factor %

[[) Define monthly values

‘ @(‘Losses graph | | x Cancel ‘ ‘ /OK

PVsyst SA - Pumping
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Chapter 3 : VC2 - Detailed Losses (4)

Set «Parameters in the simulation»:

210
:3.90%

Simulation for year no
Individual PV modules
(Global degradation factor)

Mismatch degradation factor :1.32%

Set

«PV module aging parameters»:

:0.40%
:50-50

Average degradation factor
Imp/Vmp contribution

Check the box: «Keep calculated
mismatch values»

Set «Module warranty»:

Year 0 - Warranty: 98.0% Pnom

Year 10 - Warranty: 91.0% Linear interpolation
Year 20 - Warranty: 84.0%

Year 25 - Warranty: 80.0% Pnom

Click on: «Spectral correction»

® py field detailed losses parameter

Thermal parameter
—Uses degradation in the simulation

Uses in simulation
—Parameters in simulation

Simulation for year no |10

Individual PV modules:
Global degrad. factor 390 |%

Mismatch degrad. factor %o

Model

—PV dul i ters

Aver, degradation factor |0.41 Y ye

Imp { Vmp contributions {50 ||50 %o
Imp RMS dispersion |0.40 %year

Vmp RMS dispersion |0.40 Yo fyear

—Store the Monte Carlo vall
—Monte-Carlo values

0.15%
1.27%
2.44%,
2.76%
4.56%

Mismatch 5 years
Mismatch 10 years
Mismatch 15 years
Mismatch 20 years
Mismatch 25 years

Keeps calculated Mismatch values

| Read model

| | save as model

o

Ohmic Losses  Module quality - LID - Mismatch  Seiling Loss  IAM Losses | Ageing | Spectral correction

=]
=

w
=
1

Degradation [%.]

Basic degradation

=]
=]

Module warranty
L

With annual increasing mismatch

—
=]

0 10 5 20 25 30
Year
® Efficiencies
Show this plot on the report Losses

—Used for this evaluation

—Module warranty
—Sub-array Year 0  Warranty [98.0 | % Pnom d
20 Modules in series Year |10 | Warranty 910 | % Linear interpol,
2 strings in parallel Year |20 Warranty |84.0 | %|_] Linear interpol.
—Monte-Carlo calculation Year |25 | Warranty |30.0 | % Pnom
100 Trials Average  -0.72%year
10 years Random evaluation rau The initial derate value (usually around
1.27% Aver. Mismatch loss Curve -3%) may corresponds to the LID or initial
1.02% Mismatch loss RMSD Steps tolerance.

OK

‘ @‘S_Losses araph ‘ ‘ x Cancel ‘ ‘
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Chapter 3 : VC2 - Detailed Losses (5)

Thermal parameter Ohmic Losses  Module quality -LID - Mismatch  Soiling Loss  IAM Losses  Ageing | Spectral correction

Check the box:
«Use SpeCtra| CorreCtlon |n the éUse spectral correction in simulation: 0

simulation» ~FirstSolar model

4 According to PV module technology

cioe I III.SSQI—PJD' Coeffident Set Default

c1 |I'v10nocl"r'stalline Si I
. c2: -0.0058853 Weather data  Relative humidity iz available in the weather data
CI I1C k ((O K)) input variables, It will be used to estimate the precipitable
c3 water column

C4: 0.0268140 PV modules PV module model: Mona 250 Wp 80 cells

(9]
u

NB: This model has been proposed by First Solar. It is mainly applicable for the CdTe 0
technology.
PVsyst dossn't accept any liability about its results for ather technologies.

We consider that the spectral dependency of crystaline and CIS technologies is extremely low, and dogsn't
necessitate a correction.
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Chapter 3: VC2 - Run the Simulation

Click on: «<Run simulation»

Project Site  Variant User notes

Project

Project's name

Site File Terme Sud_MNS2.5IT

Weather data File

+ New E Load Save sp  Import  Export O Project settings m Delete
IDEMD + Pumping project at Dakar I Client name Mot defines
Meteonorm 8.2 (2010-2021), Sat=100% Senegal
ITErmE Sud_MNS2_SYM.MET Meteonorm 8.2 (2010-2021), Sat=100% Synthetic a k\/l

Variant

+ MNew H.SM

»

Ready for simulation

Import m Delete

0 Manage

i Client

d

—Results overvi

Variant n® IVCZ : Supply of drinking and sanitary water _ Village supply well depth = 115m _ Detailed losses

Main parameter: —Optional
‘ @ Orientation | ‘ @ Horizon |
‘ @ Water needs | ‘ © Near Shadings |

@ System * I
@ Detailed losses I

@ Economic evaluation

System kind

Water Pumped

’ Run Simulation

Water needs
Missing Water
Energy At Pump

Specific energy

I o Advanced Simulation

ali Report

Detailed results

System efficdency

Pumping PV System

m?
m?

%

kith
kéhfm2
%

e oo oo

_ G|
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Main simulation results

Click on «Report» to generate and
view the simulation results report

Chapter 3 : VC2 - Simulation Results

[ 2 Results, variant VC2 "Supply of drinking and sanitary water _ Village supply well der#h = 115m _ Detailed losses™

= ion ers 1 Main results
Project DEMO : Pumping project at | PV Array Water Pumped 13673 m3/year Energy AtPump 10329 kWwh/yr

Dakar Water needs 14600 m3/year Unused energy 894 kwh/fyr

Missing Water 6.3 % Unused Fraction 6.1 % of EarrMpp

Site Terme Sud PV modules Mono 250 Wp 60 cells Pump: Well 6 kKW Head 60-160 - FR 10 m3/h Spedfic energy 0.76 k\Whjm?
System type  Pumping Mominal power 10.00 kWp Nom. Power 6300 W System effidency 70.2 %
Simulation 01/01 to 31/12 Aver, Head 100.0 meterW System type Deep Well to Storage Pump efficiency 41.5 %

(Generic weather data) Av. water needs 40.00 m3¥/day Configuration MPPT-AC inverter

Daily water production vs Irradiation Performance Ratio PR . Report
&0 T T T T T T 13

° “alues from 01/01 to 3112

a L LI L L I L

0 1 2 3 4 5 [

- - Paily Effective Global Irradiation [KWh/m®iday]
Daily water production vs Irr v

Array Power Distribution

700 T T T T T T T
soo |-
500 |
a0 f-
300 |
a00f
100

E
=
=

0 1 2 3 4

éﬁ 0 I I !
= £ ffective power at the output of the array kW
~

Array Power Distribution

o

T T T T T T T T T T T
- PR: Performance Ratio (v'T/r): 0.540

Mar Apr May Jun Jul  Aug Sep Oct Nov Dec

Performance Ratio PR v

Array Temperature vs. Effective Irradiance

T T T T T T
® Values from 01/01 to 31112

-

*5TC

1 1 1 1 1
200 400 600 200 1000 1200

Effective Global, corr. for AW and shadipas-fatis
Array Temperature vs, Effec |

k--.}i Predef. graphs
[: = Hourly graphs

$

{af., EEonOmic evaluation

m Loss diagram ‘

|/ Load ‘

1
H Save

Tables ‘

o Recenter
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Chapter 3:VC2 - Simulation Result_Report

Save the PDF or print it

Pumping PV System

Project: DEMO : Pumping project at Dakar

VieW the diffe rent pages of the Variant: Supply of dﬁnhngandsanihry;:jar:l ipply well depth = 115 m _ Detailed o:
report e s

PVsyst V8.0.19
o8l
PVsyst - Simulation report
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Chapter 4 : VC3 - Project Creation

Click on «Save» to create a new variant.

Project Site  Variant
Project

Project's name
Site File

‘Weather data File

User notes

+ New i Load Save wp  Import m Export

|PEMO : Pumping project at Dakar | Client name Not defined

Terme Sud_MNS2.SIT Meteonorm 8.2 (2010-2021), Sat=100% Senegal

Synthetic | 0 i

[Terme Sud_MN32_SYN.MET

Meteonorm 8.2 (2010-2021), Sat=100%

Simulation done
(version 8.0.19, date 15/01/26)

O Project settings m Delete A Client

Variant + New H Save » [mport m Delete O Manage
Results overvi
Variant n® VC2  : Supply of drinking and sanitary water _ Vilage supply well depth = 115 m _ Detailed losses o
System kind
—Main parameter: —Optional i Water Pumped
0
‘ (@ Orientation | | @) Horizon | Water needs
Missing Water

’ Run Simulation

‘ @ Water needs

| | @ Mear Shadings | Energy At Pump

@ System
@ Detailed losses

Specific energy

System efficiency

| . Report

| a Advanced Simulation |

| |~ Detailed results

@ Economic evaluation I

Pumping PV System

13673 m3/fyear
14600 m3/year
63 %
10329 kWwh
0.76  kwhjm?
702 %

.
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Chapter 4 : VC3 - Project Creation

L3 PVsyst

Give a new name to the new variant: Saving the simulation Variant ...

«Supply of drinking and sanitary water from Description “

a la ke / rive > ISuppIy of drinking and sanitary water from a lake / river]| I
File name
IDEMO _ Pumping project at Dakar_Project. VC2 I
Directory C:\Users\far\PVsyst8.0_Data\Projects

Click «<Save as new» to create the new variant

DEMO _ Pumping project at Dakar_Project.VCO
u si n g the p revio us pa rameters DEMO _ Pumping project at Dakar_Project.VC1

DEMO _ Pumping project at Dakar_Project.VC2

] 1
x Cancel | k_1 Save as new ‘ H Save |
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Chapter 4 : VC3 - Water Needs

Define the water needs

Project Site Variant User notes

Project

Project's name

DEMO : Pumping project at Dakar

Site File Terme Sud_MNS2.5IT

Weather data File

Meteonorm 8.2 (2010-2021), Sat=100%

Save mp Import wp Export o Project settings m Delete A

| Client name Not defined

Senegal

Meteonorm 8.2 (2010-2021), Sat=100% Synthetic 0 [

Simulation done
(version 8.0.19, date 15/01/26)

Client

Results overvi

System kind

Variant + Save o  Import m’ Delete o Manage
Variant n® IVC3 + Supply of drinking and sanitary water from a lake / river
—Main parameter: —Optional i
‘ Orientation | | @ Horizon |
’ Run Simulation
‘ @ Water needs | | @ Near Shadings |

System I
Detailed losses I

(@) Economic evaluation I

| o Advanced Simulation

| il Report

| |»# Detailed results

\Water Pumped
Water needs
Missing Water
Energy At Pump
Spedfic energy
System efficency

Pumping PV System

13673 m¥jyear
14600 m3/year
63 %
10329  kwh
0.76  kwwhjm?
70.2 %
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Chapter 4 : VC3 - Water Needs

Select the system type: «Lake or river to
tank»

Define the lake or river characteristics:

-4.0m
:-23.0m

Water level
Pump level

Define the tank characteristics:

Volume : 8.0m3

Define the hydraulic circuit:

Pipe length : 80m
Number of bends : 5

Click on:
«Definition of water needs and pressure»

® Water Needs and Hydraulic Head [ Pressure, Variant: “Supply of drinking and sanitary water from a lake [ river™

Comment Mew User's needs

Pumping Hydraulic Circuit | Water needs and Head definitions

Pumping System Type |Lake or River to Storage

Lake or River characteristics ———————————

Water level -4.0

Storage tank
Volume 8.0 m3

v“

Feeding level

Ev. Ground pump

{with respect to ground level) o Diameter m ECL"%SD?I_E £
level)
- 1! i
Pump level 23.0 | m Water full height 5.20 m Pumping level
(c';annoitj.llaelhlit;‘jahler H|1)an 4-5 meters Feeding altitude 3.00 m Immersed pump
above the lake level [recommended)
d Bottom alimentation d
i T T T T
5] o -
Hydraulic circuit =L i
Pipe choice PESO (27 % 3 4
=
Customized pipe ‘ The pipes diameter is % 3= 7]
strongly undersized = 2 i
- {3&.6% loss with respect to I 7
Piping length 80 m - P
ping feng static head) 4 [L— Total with friction loss ]
Number of elbows 5 | = Altitude diff. Injection - static
0 I ] I I
Cther friction losses 0,00 d 0 z 4 [ 8 10
flowrate [m3/h]

Maodel File
’7‘ _. '/ Load H

x Cancel ‘ |

OK
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Chapter 4 : VC3 - Water Needs

Select the water needs:

Check «Annual average»
Set 8.0 m3/day

Define the lake or river level variations:

Check «Constant over the year»
Set 4.0 mWC

Click «OK»

® Water Needs and Hydraulic Head [ Pressure, Variant: “Supply of drinking and sanitary water from a lake [ river™

Comment INew User's needs

Pumping Hydraulic Circuit | Water needs and Head definitions

—Water neads

@ Yearly Average
(0 Seasonal values

) Monthly values

9

Whole Year needs:
E T

—Hydraulic units ——————————————
Flowrate m3fh s

Pressure meteriy

® Yearly constant
(0 Seasonal values

) Monthly values

o

Additional heads
Dynamic heads
(at flowrate = 1.6 m3/h)

—Lake/river water level variations

Whole Year:

metery

Feeding altitude
Pipes

8m
0.1 meterW

—Yearly summary

Water needs average
Yearly water needs
Yearly Head average

Hydraulic Energy
PV needs (very roughly)

B8.00 m3/day
2920 m?
400 meteriy

32 kwh
107 kWwh

—Model File

|_ Load

x Cancel

L v |
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Chapter 4 : VC3 - System

Project Site Variant User notes

PI'Oj ect + Save wp  Import wp Export o Project settings m Delets A Client 0
Project's name DEMO : Pumping project at Dakar | Client name Mot defined
Site File Terme Sud_MNS2.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal

Define the system

Weather data File Meteonorm 8.2 (2010-2021), Sat=100% Synthetic 0 [

System definition:
The Pump minimum head is over the maximum static pressure needs.

. -
Variant + » | Import m’ Delete 0 Manage / (7] |
Results overvi
Variant n® |v€3  : Supply of drinking and sanitary water from a lake  river o
System kind Pumping PV System
—Main parameter: —Optional i Water Pumped 0 mijyear
‘ Orientation * | | (@) Horizon | Water needs 0 mejyear
Run Simulation Missing Water 0 %
‘ (@) water needs | | (@) Near Shadings | Energy At Pump 0 kwh
Spedfic energy 0 kwh/m3
@) system I ) Advanced Simulation System efficency 0 %
@ Detailed losses Ml Report
@ Economic evaluation Detailed results

| Be= |
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Chapter 4 : VC3 - System (1)

Pump model selection:

Select : «Lorentz»
Select model 1 «320W / 1-40m...»

Check only «<Pumps in parallel»
and set «1».

Set the following values:

Flow rate :1.2 m3/h
Pressure 41 mWC
Power :0.013 kW

Click on «Sub-array design»

L Pumping system definition, Yariant “Supply of drinking and sanitary water from a lake [ river”

Pre-sizing suggestions

Averagn.e daily needs : Requested autonomy “ Days Suggested tank volume 32 m?
Head min. 4.0 meterWw o
Suggested Pump power 40 W
Head max. 4.1 meter'W d missi Py
Volume 8.0 m3/day Accepted missing L. % 0 Suggested PV power 50 Wp (nom.)

Hydraulic power 18 W (very approximative)

Pump definition | Sub-array design

—Select a pump mode

|Lorent: vl

|320 wr 1-90 m well, DC, Progressive cavity PS20-HR-07 - MPPT | | (@) Open |

: (O Pumps in series 9 —Pump characteristics
Pump Technology Progressive cavity

= Pumps in parallel Mator DC motor, brushless
Maximal power 320 W Voltage 48V

Max. current 56 A

Head Min [ Mom | Max 1 30 40 meter'ty
Corresp. Flowrate 1.2 1.3 1.2 m*h
Corresp. Power i70 270 300 W
Effidency 2.0 36.5 42,2 %

Units for this project —Hydro Energy calculation tool

‘You can type here any values, not necessarily related to

Flowrate your project
Head
Flowrate m3/h

Power k! %
Head meter

The DC-AC inverter is of course designed for driving
an AC-motor pump !

Energy kwh N

kw

Power

x Cancel ‘ ‘ / oK
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Chapter 4 : VC3 - System (2)

Check «Desired Pnom»

Set «0.1» kWp

Set the «Control mode»

Select «MPPT-DC converter»

Click «OK»

L Pumping

Pre-sizing suggestions

Hydraulic power 18 W (very approximative)

:verdagﬁ daily needs : o et Requested autonomy .m * Days Suggested tank volume 32 m?
H::d E::x 4' 1 EEE:W Suggested Pump power 40 W
Volume 8.0 m¥day Accepted missing L @ Suggested PV power 50 Wp (nom.)

Pump definition | Sub-array design

—System information

Chosen pump PS20-HR-07 - MPFT

Pre-sizing Help
O Mo sizing

Planned power @ kwp

Voc (-10°C) 407V

. . - A, —
ey oy el 00w || o (TG wseibksss O m
—Select the PV module
|Available Mow vl
[ _Generic | | 250 Wp 28V Si-meno Mono 250 Wp 60 cells Since 2015 || ¢, open |
Approx. needed modules i} Sizing voltages @ Vmpp (60°C) 26.2 V

—Select the control mode and the controller

0 Universal controller

control mode |MPPT-DC converter

o

Universal MPPT -DC C

[ manufacturers ] [ MPPT-DC converter

onverter Generic device Adaptabl I | ©, Open |

properties of the system.

The operating parameters of the generic default controller will automatically be adjusted according to the

—PV Array design
umber of medules and strings Operating conditions
should be: Vmpp {(60°C) %\
@ only possibility 1 Vmpp (20°C) 3y
Voo (-10°C) 2V

Mad, in series

- [ only possibility 1
Plane irradiance
Impp

Isc

2
nb. modules 2 Area 3m Isc (at STC)

m
"

1000 kWh/m?

16.4 A Max. operating power 0.4 kw
17.3 A (at 1000 W/m?2 and 50°C)
7.3 A Array nom. Power (5TC) 0.5 kWp

x Cancel | ‘ / oK
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Chapter 4 : VC3 - Detailed Losses

Click on «Detailed losses»

Project Site Variant User notes

Project ) new PV Load Save s | Import | wp Export 0 Praject settings 'm' Delete= | gm Clent 0
Project's name DEMO : Pumping project at Dakar | Client name Mot defined
Site File Terme Sud_MNS2.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal

Weather data File Terme Sud_MM3 M. Meteonorm 8.2 (2010-2021), Sat=100% Synthetic 0 1

Ready for simulation

. -
Variant + » | Import m’ Delete 0 Manage (7]
Results overvi
Variant n® |v€3  : Supply of drinking and sanitary water from a lake  river o
System kind Pumping PV System
rMain parameter: Optional i Water Pumped 0 m3year
‘ (@) orientation * | | (@) Horizon | Water needs 0 mejyear
’ Run Simulation Missing Water 0 %
‘ (@ Water needs | | (@) Near Shadings | Energy At Pump 0 kwh
Spedfic energy 0 kwh/m3
(@) system = I | ) Advanced Simulation System efficency 0 %
(@) Detailed losses I Ml Report
@ Economic evaluation Detailed results
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Chapter 4 : VC3 - Detailed Losses

In the «Ohmic losses» window,
Select «Global wiring resistance»

Click «OK»

® Py field detailed losses parameter

Thermal parameter = Chmic Losses | Module quality - LID - Mismatch  Sciling Loss  IAM Losses  Ageing  Spectral correction

DC circuit: ohmic losses for the array
i . Calculated ; ) 0
’ l:l Detailed computation
() Loss fraction at STC % Default
Voltage Drop across series diode v [[) Default

| @(‘Losses araph ‘ | x Cancel ‘ | /OK ‘
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Chapter 4 : VC3 - Run the Simulation

Project Site Variant User notes

~
. . . Project ) vew 77 oad H Sve w | Inport | w Dxport | ICF Projectsettngs [ Delete | M Clent (7]
Click on: «Run simulation» :
Project's name IDEMO + Pumping project at Dakar | Client name Mot defined
Site File Terme Sud_MNS2,5IT Meteanorm 8.2 (2010-2021), Sat=100% Senegal Q |; 'I'
Weather data File Terme Sud_MN82_SYN.MET Meteonorm 8.2 (2010-2021), 5at=100% __ Synthetic 0 /g a B8 | ©

Ready for simulation

Variant + » | Import m' Delete o Manage 0
—Results overvi
Variant n® IVC} : Supply of drinking and sanitary water from a lake [ river |
System kind Pumping PV System
rMain parameter Optional i Water Pumped 0 mifyear
‘ (@ Crientation * | ‘ (@) Horizon | Water needs 0 m3fyear
> Run Simulation Missing Water 0 %
‘ (@ water needs | ‘ (@) Near Shadings | Energy At Pump 0 kwh
Specific energy 0 kWhfm?
@) system i ) Advanced Simulation System effidency 0 %
@ Detailed losses @i Report
@ Economic evaluation Detailed results

. Qe |
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Chapter 4 : VC3 - Simulation Results

[ 2 Results, variant VC3 "Supply of drinking and sanitary water from a lake f river™

Main simulation results

Click on «Report» to generate and
view the simulation results report

= ion ers 1 Main results
Project DEMO : Pumping project at | PV Array Water Pumped 2816 m3/year Energy At Pump 415 kiwh/yr
Dakar Water needs 2920 m3fyear Unused energy 301 kwhfyr
Missing Water 0.1 % Unused Fraction 40.0 % of EarrMpp
Site Terme Sud PV modules Mono 250 Wp 60 cells Pump: P520-HR-07 - MPFT Spedfic energy 0.14 kWhjm?
System type  Pumping Mominal power 0.50 kWwp Nom. Power 300 W System effidency 55.2 %
Simulation 01/01 to 31/12 Aver, Head 4,0 meterWW System type Lake or River to Storage Pump efficiency 7.8 %%
(Generic weather data) Av. water needs 8.00 m?fday Configuration MPPT-DC converter
Daily water production vs Irradiation Performance Ratio PR ‘ . Report ‘
12 T T T T T T 13 T T T T T T T T T T T
°  Values from 01/01 to 31112 Il = Performance Ratio (vT/vr): 0433 Tables
- e e . 1 —
B 48, g . 3 i [ Predef. graphs
Ds’:" o o % e ——
= a
B o T ‘ [: ™ Hourly araphs ‘
" ‘ II$I Economic evaluation
0 I I I I ! I I ‘ D] Loss diagram ‘
0 1 2z 3 4 5 6 T 8 S

- - Paily Effective Global Irradiation [KWh/m®iday]
Daily water production vs Irr v

Array Power Distribution

z 92.9 kiwh
= 30

B g ! ! I I I
g 0 S0 100 150 200 250 300 350
= Effective power at the output of the array W

~

Array Power Distribution

Mar Apr May Jun Jul  Aug Sep Oct Nov

Performance Ratio PR v

Array Temperature vs. Effective Irradiance

' ‘ ’ ! j 2 ) Recenter ‘
Values from 01/01 to 31112 e r

7 ‘ |/ Load ‘

! | | |
200 400 800 200 1000
Effective Global, corr. for AW and shadipas-fatis

Array Temperature vs, Effec |
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Chapter 4 : VC3 - Simulation Result_Report

| e o doament s por syt ] oy oo | ot

Save the PDF or print it

Pumping PV System

View the different pages of the Projct DEMO : Pumping prect t Dker
Variant: Supply of drinking and sanitary water from a lake / river
Pumping PV System
re p O rt System power: 500 Wp
Terme Sud - Senegal

PVsyst - Simulation report
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Chapter 5: VC4 - Project Creation

Project Site Variant  User notes

CI Ic k O n ((Save>> to c reate a n eW Va rl a nt' PrOjeCt + New | Load Save wmp  [mport  Export O Project settings m Delete A client 4 0
Project's name |PEMO : Pumping project at Dakar | Client name Not defined
Site File Terme Sud_MNS2.SIT Meteonorm 8.2 (2010-2021), Sat=100% Senegal Q E +
Weather data File | Terme Sud_MNB2_sN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetic k| a e 0

Simulation done
(version 8.0.19, date 15/01/26)

Variant + New H Save » [mport m Delete O Manage 4 4 0

Results overvi
Variant n® VC3  : Supply of drinking and sanitary water from a lake / river ~
System kind Pumping PV System
[ain parameter Optional i Water Pumped 2916  m3jyear
‘ (@ Orientation | | @) Horizon | Water needs 2920  m3fyear
} Run Simulation Missing Water 01 %
‘ (@) water needs | | (@) Near Shadings | Energy At Pump 415 kwh
Specific energy 014 kwhjm?

@ Detailed losses | . Report
@ Economic evaluation I | |~ Detailed results

(@) system | £ Advanced Simulation | System efficency 55.2 %
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Chapter 5: VC4 - Project Creation

L3 PVsyst

Give a new name to the new variant:

S ] . Saving the simulation Variant ...

«Supply of drinking and sanitary water _ Vil- o “

lage supply well depth = 115 m _ Basic Econo- Description

miC eva I uation» ISuppIy of drinking and sanitary water from a lake [ river I
File name

IDEMO _ Pumping project at Dakar_Project. VC3 I

. ] Directory C:\Users\far\PVsyst8.0_Data\Projects
Click «<Save as new» to create the new variant RO Frmoing proit kD Fraeciveo
usi ng the previous pa rameters DEMO _ Pumping project at Dakar_Project.VC1

DEMO : Pumping project at Dakar_Project.VC2
DEMO _ Pumping project at Dakar_Project.VC3

] 1
x Cancel | k_1 Save as new H Save
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Chapter 5 : VC4 - Orientation Definition (1)

Project Site Variant User notes

Project + New Save wp  Import B Export ° Project settings m Delete A Client 4 0
Project’s name IDEMO : Pumping project at Dakar I Client name Mot defined

S et th e orien ta t| on Site File Terme Sud_MNB2.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal a +
Weather data File [Terme sud_Mne2_svN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetc 0 k| q ] (7]

Simulation done
(version 8.0.19, date 15/01/26)

., -
Variant Save »  Import m‘ Delete O Manage 0
—Results overvi
Variant n® vCq + Supply of drinking and sanitary water _ Village supply well depth = 115 m _ Basic Economic evaluation VI
System kind Pumping PV System
I5in parameter: Optional g Water Pumped 2916 mifyear
| @ Orientation | | @ Horizon | Water needs 2920 m3fyear
> Run Simulation Missing Water 01 %
| (@) water needs | | (®) Near Shadings | Energy At Pump 415 kwh
Spedific energy 0.14  |wh/m?
| (@) system | | ) Advanced Simulation | System efficency 55.2 95
| @ Detailed losses | | . Report |
| (@) Economic evaluation | | |~ Detailed results |

_ G|
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Chapter 5 : VC4 - Orientation Definition (2)

® Grientations ma

PVsyst uses orientations to calculate the transposition factor.
Each orientation must be linked to at least one sub-array in the System part.

When you define a 3D scene, the 3D areas of each orientation must match with the ones defined in the System! J Add orientation ‘ ‘ 7 ] ‘
H H ¥ Orientation #1 - Fixed, Tilt 36.0°, Azim. 0.0° @ Status: 0K
Ch0|ge betyveen several possible . - —
Conflguratlons. Fixed Tilted Plane ~ Fixed, Tit 36.0%, Azim, 0.0° system 3 m? 2 medules
. . 3D scene 0 m? 0 modules
select «Fixed tilted plane»
—Field parameters

Plane tilt : Tilt 36.0° Azimuth 0°

Azimuth 0.0 =

Base tilt angle 0.0 = West . | East
Set the field parameters: define the plane A

ou
H o H [e] —Quick optimization (acc. to clear-sky model)
tilt at 36.0° and the azimuth at 0 ik optimization (ace
Annual yield d
Summer (Apr-Sep)
@ winter (Oct-Mar)
—Winter incid irradiation Y ;
. Transposition Factor FT 115 | FI'rar;lsuos.: 1-‘_15 |
CI |C k «O K» Loss with respect to optimum 0.0% 0 I:LDSS! opt= 0.0% L 0 | 1 1 1 L
Global on collector plane 1042 kWWh/m?2 o 30 Plane i 60 0 90 60 -30 0 30 90
ane titt Plane orientation

x Cancel ‘ ‘ OK
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Chapter 5 : VC4 - Definition of Water Needs

Project Site Variant User notes
. 2
PrOJECt + New Save wp  Import B Export ° Project settings m Delete A Client 0
Project’s name IDEMO : Pumping project at Dakar I Client name Mot defined
Defl n e th e Wate r n ee d S Site File Terme Sud_MNS2.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal Q +
Weather data File [Terme sud_Mne2_svN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetc 0 k| q ] (7]
Ready for simulation
., -
Variant »  Import m‘ Delete O Manage 0
—Results overvi

Variant n® vCq + Supply of drinking and sanitary water _ Village supply well depth = 115 m _ Basic Economic evaluation VI

System kind Pumping PV System

lain parameter: ~Optional i Water Pumped 0 mifyear
| @ Orientation e | | @ Horizon | Water needs 0 m3fyear
P Run Simulation Missing Water 0 %

| (@) water needs | | (®) Near Shadings | Energy At Pump 0 kwh

Spedific energy 0 |whjm?
| (@) system | | ) Advanced Simulation System efficency 0 %
| @ Detailed losses | Bl Report

@ Economic evaluation Detailed results
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Chapter 5 : VC4 - Water Needs (1)

Select the system type: «Deep Well to Storage»

Define the lake or river characteristics:

:-100 m
:-0.80 m/m3/h
:12.5m3/h

Static level
Drawdown level
Maximum flow rate

Define the tank characteristics:

:50 m3
:3.50m

Volume
Diameter

Define the hydraulic circuit:

Pipe length :280m
Number of bends :7

Click on:
«Definition of water needs and pressure»

® Water Needs and Hydraulic Head [ Pressure, Variant: “Supply of drinking and sanitary water _ Village supply well depth = 115m ...

Comment

Pumping Hydraulic Circuit | Water needs and Head definitions

Mew User's needs 5

Pumping System Type | Deep Well to Storage

—Well cha racteristka—a
Static level -100.0, m

Diameter
Water full height
Feeding altitude

Bottom alimentation

Storage tank
Volume 500 | m3
3.50 m

5.20 m ‘

B ) »

v“

Feeding level

Ground

-

Static level

Specific drawdown d -0.80 | mfm3jh

Max, flowrate 12.5 | m3h

Lower dynamic level -110.0 | m

Pump level -115.0 | m

Borehole diameter 20.0 =ul

Hydraulic circuit

Pipe choice PESO (27 N
Customized pipe ‘

Piping length 280 m

Number of elbows 7

Cther friction losses 0,00 d

Maodel File
’7‘ ! : '/ Load

hiead froeter'a]

_\_\_‘_‘—\-\.\_
Pumping ™.
d level L= Max. depth
Pump

140

120

100

a0

L]

| — Total with friction loss
| = Altitude diff. Injection - static
= Well drawdown

0.

[ ++++ Drawdown limit A
| 1 L 1 1 1 1
0 02 04 06 08 10 12 14 168 18
flowrate [m3/h]
x Cancel ‘ | OK
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Chapter 5 : VC4 - Water Needs (2)

Select the water needs:

Check «Annual average»
Set 40.0 m3/day

Define the lake or river level variations:
Check «Constant over the year»

Set 100 mWC

Click «OK»

® Water Needs and Hydraulic Head [ Pressure, Variant: “Supply of drinking and sanitary water _ Village supply well depth = 115m ...

Comment INew User's needs

—Water neads

Pumping Hydraulic Circuit | Water needs and Head definitions

@ Yearly Average
(0 Seasonal values

) Monthly values

9

Whole Year needs:
o

—Hydraulic units ——————————————
Flowrate m3fh s

Pressure

® Yearly constant
(0 Seasonal values

) Monthly values

o

Additional heads
Dynamic heads
(at flowrate = 8.0 m3/h)

—Well static depth variations

Whole Year:

meter\

Feeding altitude 8m
Pipes 5.0 meterW
Drawdown 6.4 meterW

—Yearly summary

Water needs average
Yearly water needs
Yearly Head average

Hydraulic Energy
PV needs (very roughly)

40.0 m3/day
14600 m?
108 meteri

4297 kiwh
14511 kwh

—Model File

|_ Load ‘ ‘

x Cancel

L v |
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Chapter 5 : VC4 - System Definition

Project Site Variant User notes

Proj ect -+ Mew |/ Load Save wp  Import » Export ° Project settings m Delete A Client 4 0
Project’s name IDEMO : Pumping project at Dakar I Client name Mot defined
DEﬁ ne th e SySte m Site File Terme Sud_MNSZ 5T Meteonorm 8.2 (2010-2021), Sat=100% Senegal a +

‘Weather data File

System definition:
The max. Pump head (40 meterW) cannot satisfy the pressure needs at high flowrate (109 meterW).

. -
Variant »  Import m‘ Delete O Manage 0
—Results overvi
Variant n® vCq + Supply of drinking and sanitary water _ Village supply well depth = 115 m _ Basic Economic evaluation VI
System kind Pumping PV System
Main parameter: Optional o Water Pumped 0 m3fyear
| @ Orientation * | | @ Horizon | Water needs 0 m3fyear
Run Simulation Missing Water 0 "%
| (@) water needs | | (®) Near Shadings | Energy At Pump 0 kwh
Spedific energy 0 |whjm?
| @ system | Advanced Simulation System efficency 0 %
Detailed losses Bl Report
@ Economic evaluation Detailed results

_ G|
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Chapter 5 : VC4 - System Definition (1)

Pump model selection:

Select : «_Generic»
Select model : «6.3kW / 60-160m...»

Set the following values:
Flow rate :8.8 m3/h

Pressure :121.0 mWC
Power :2.904 kW

Click on «Sub-array design»

L Pumping system definition, Variant "Supply of dri

Pre-sizing suggestions

Average daily needs :

Head min. 108.0 meteri
Head max. 117.6 meterW
Volume 40.0 m3fday

Hydraulic power

nd sanitary water _ Village supply well depth = 115 m _ Basic Economic evaluation™

Requested autonomy |4.0 Days

Accepted missing
2459 W (very approximative)

5.0 %o d

Suggested tank volume
Suggested Pump power
Suggested PV power

160 m?
6.4 kW
8.1 kwp (nom.)

Pump definition | Sub-array design

—Select a pump model

_Generic v

6.3 kW 60-160 m

Well, AC, Centrifugal Multistage

Wel 6 kW Head 60-160 -FR. 1 Since 2021 e | (@ Open |
] h isti
1 Pumps in series o Pump enshes
Pump Technology Centrifugal Multistage
1 Pumps in parallel Mator AC motor, triphased
Maximal power 6300 W Voltage 700V
Max. current 9.0 A
Head Min / Nom [ Max 60 100 160 meteri
Carresp. Flowrate 12.8 10.2 6.2 mih
Corresp. Power 6300 6300 6300 W
Effidency 33.2 44.2 428 %
rUnits for this project———— rHydro Energy calculation tool The DC-DC converter is of course designed for driving
You can type here any values, not ne~= a DC-motor pump !
Flowrate m3/h ~ your project
Head meteriy
W) 3
Pamer o — Flowrate 3.3 m3fh
Energy Kih ~ Head 121.0 | meterw
Power 2902 | kw

x Cancel

OK
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Chapter 5 : VC4 - System Definition (2)

nt "Supply of dri ! depth = 115m _

Check «No pre-dimensioning»

Pre-sizing suggestions

Average daily needs : » Suggested tank volume 160 m?
Head min. 108.0 meter'W R v Days
H _ Suggested Pump power 6.4 kW
iead max. 117.6 meterW d missi .
Volume 40.0 m3/day e s v % 0 Suggested PV power 8.1 kwp (nom.)
Hydraulic power 2459 W (very approximative)
Pump definition | Sub-array design
. . —System information Pre-sizing Help
Set th e n u m be r Of m Od u | es a n d Strl n g s . Chosen pump Well 6 kW Head 60-160 - FR 10 ® No sizing Planned power O kwp
Technalogy Centrifugal Multistage Head 60.0 - 160.0 meter'W ;
Max. power 6300 W Flowrate 1279 -6.19 m3h or available ares O I:I m
Modules in series :20 select the PV
. . Available Mow ~
Strings 02 ' | R
| _generic | | 250 Wp 26¥  Si-momo Mono 250 Wp 60 cells Since 2015 | | €, Open |
Approx. needed modules N/A Sizing voltages :  Vmpp (80°C) 26.2V

Voc (-10°C) 417V

—Select the control mode and the controller
0 Universal controller control mode IMPPT—AC inverter VI 0

CI ICk «O K» I_AII manufacturers \/I IIEIEIEI MPPT-AC inverter Universal MPPT - AC Inverter Generic device Adaptabl I | ), Open |

The operating parameters of the generic default controller will automatically be adjusted according to the
properties of the system.

—PV Array design
ber of and stri Operating conditions
ings
= should be: Vmpp (50°C) 4w
Mod. in series EI - @ only possibiity 20 Vmpp (20%C) 626V
= Voc (-10°C) 833V
- Plane irradiance 1000 kwh/m?
Impp 15,4 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 Isc {at STC) 17.3 A Array nom. Power (STC) 10.0 kwp

x Cancel ‘ ‘ / oK.

PVsyst SA - Pumping



Chapter 5 : VC4 - Definition of Detailed Losses

Project Site Variant User notes

Project -+ Mew |/ Load Save wp  Import » Export ° Project settings m Delete A Client 4 0 |
|
Project’s name IDEMO : Pumping project at Dakar I Client name Mot defined ‘
Define the detailed losses Site Fie rerme Sud g2 7 Meteonom 8.2 (010-2029, Sat=100%  Senegal | *
Weather data File [Terme sud_Mne2_svN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetc 0 k| q ] (7]

Ready for simulation

. -
Variant »  Import m‘ Delete O Manage 0
—Results overvi
Variant n® vCq + Supply of drinking and sanitary water _ Village supply well depth = 115 m _ Basic Economic evaluation VI
System kind Pumping PV System
Main parameter: Optional g Water Pumped 0 m3fyear
| (@) Orientation * | | @ Horizon | Water needs 0 m*fyear
> Run Simulation Missing Water 0 %
| (@) water needs | | (®) Near Shadings | Energy At Pump 0 kwh
Spedific energy 0 |whjm?
| (@) system * | | ) Advanced Simulation System efficency 0 %
| @ Detailed losses | Bl Report
@ Economic evaluation Detailed results

_ G|
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Chapter 5 : VC4 - Detailed Losses

In the «Ohmic losses» window,
Select «Global wiring resistance»

Click «OK»

® Py field detailed losses parameter

Thermal parameter = Chmic Losses | Module quality - LID - Mismatch  Sciling Loss  IAM Losses  Ageing  Spectral correction

DC circuit: ohmic losses for the array
i 564.5 | ma2 Calculated . . 0
’ l:l Detailed computation
() Loss fraction at STC % Default
Voltage Drop across series diode v [[) Default

| @(‘Losses araph ‘ | x Cancel ‘ | /OK ‘
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Chapter 5: VC4 - Run the Simulation

Project Site Variant User notes

. 2
PrOJECt + Mew |/ Load Save wp  Import B Export ° Project settings m Delete A Client 0
Project’s name IDEMO : Pumping project at Dakar I Client name Mot defined

CI IC k on « RU n simu |at| on» Site File Terme Sud_MNS2.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal a +
Weather data File [Terme sud_Mne2_svN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetc 0 k| q ] (7]
Ready for simulation
., -
Variant »  Import m‘ Delete O Manage 0
—Results overvi
Variant n® vCq + Supply of drinking and sanitary water _ Village supply well depth = 115 m _ Basic Economic evaluation VI
System kind Pumping PV System
Main parameter: Optional g Water Pumped 0 m3fyear
| @ Orientation e | | @ Horizon | Water needs 0 m3fyear
> Run Simulation Missing Water 0 %
| (@) water needs | | (®) Near Shadings | Energy At Pump 0 kwh
Spedific energy 0 |whjm?
| (@) system * | | ) Advanced Simulation System efficency 0 %
| @ Detailed losses | Bl Report
@ Economic evaluation Detailed results

_ G|
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Chapter 5: VC4 - Run the Simulation

Click «Close»

pth = 115m _
Simulation ters Main results
Project DEMO : Pumping projectat | PV Array Water Pumped 13679 mifyear Energy AtPump
Dakar Water needs 14600 m?fyear Unused energy
Missing Water 6.3 % Unused Fraction
Site Terme Sud PV modules Mono 250 Wp 60 cells  Pump: Well & kW Head 60-160 - FR. 10 Specific energy 0.76 kWh/m?
System type  Pumping Mominal power 10.00 kwp Nom. Power 5300 W System effidency 70.2 %
Simulation 0101 to 31/12 Aver. Head 100.0 meterW System type Deep Well to Storage Pump effidency 41.5 %

(Generic weather data) Av. water needs

40,00 m3/day Configuration MPPT-AC inverter

10335 kiWhfyr
896 kwhfyr
6.1 % of EarrMpp

Daily water production vs Irradiation

T T T T T T T
- Walues from 01/01 to 31412 Ca

al-

Watar vohuns pumg
[
5
T

o L = I I I I I
o 1 2 3 4 5 ] T 8
Daily Effective Global Irradiation [KWh/m?/day]

Daily water production vs Irr

Array Power Distribution

y [kWh | Bi

L L L L
o 1 e 3 4 5 (]
Effective power at the output of the array kW

B o0

Array Power Distribution R

Performance Ratio PR

1 T 1 T T T T T T T
11F I Pr: Performance Ratio (vF/ vr): 0.540

Paformmes Ratio PR

Jan Feb Mar Apr MWay Jun Jul  Aug Sep Oct Nov Dec

Performance Ratio PR N

Array Temperature vs. Effective Irradiance

T T
Values from 01/01 to 31112

+STC

0 L L L L L

U Lose diagram

k.._}: Predef. graphs
E =) Hourly graphs

I $I Economic evaluation

o
=4
@
(]

0 200 400 600 800 1000 1200

Effective Global, corr. for 1AM and shadipas Aliedl
Array Temperature vs, Effec
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Chapter 5: VC4 - Economic Evaluation

Project Site Variant User notes

PrOjeCt + New l; Load Save wp Import wp Export O Project settings .m. Delete A dlient y 0

Project’s name IDEMO : Pumping project at Dakar | Client name Mot defined
CI IC k O n & ECO n O m IC eva I u atlo n 2 Site File Terme Sud_MM82.SIT Meteonorm 8.2 (2010-2021), Sat=100% Senegal C{ +
Weather data File ITErmE Sud_MN32_SYM.MET Meteonorm 8,2 (2010-2021), Sat=100% Synthetic Ok~ Q g 0

Simulation done
(version 8.0.19, date 15/01/26)

. Y
Variant + Mew Save »  Import m Delete o Manage 0
~Results overvi
Variant n® |VC4 : Supply of drinking and sanitary water _ Vilage supply well depth = 115 m _ Basic Economic evaluation v
System kind Pumping PV System
Main parameter: —Optional i Water Pumped 13679 m3jyear
| @ Orientation | | © Fiuizon | Water needs 14600 m?fyear
’_ Run Simulation Missing Water 63 %
| (@ water needs | | (®) Mear Shadings | Energy At Pump 10335  kwh
—_— Spedific energy 0.76  kwh/m?
@) system | I3 Advanced Simulation | System efficency 70.2 %
(@ Detailed losses | Il Report |
© Economic evaluation | |»# Detailed results |

Qe
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Enter the following values:

Mono 250 Wp 60 cells
Module supports
Pumps

Tank

Hydraulic circuit
Controllers

Permits and other fees
Installation cost;
per module

per inverter

Transport

Enter the following values:

Salaries

Cleaning

Replacement provision
Land rental

Bank fees

4,000.00
1,400.00
4,200.00
900.00

7,500.00
1,100.00

:250.00

600.00
350.00

200.00

600.00
200.00

:420.00

120.00

: 80.00

® Economic evaluation

Chapter 5: VC4 - Economic Evaluation (1)

System Y Water C
Project:  DEMO : Pumping project at Dakar e — D i
PV Aray, Prom = 10.0kwp Pumping PV System
Total yearly cost 2048.55 EUR/year
Viater Cost 0.22 EUR/m>
Investment and charges | Financal parameters  Water sale  Finandial resuts
L ¥
@® Global by Wp by m2 ‘ ’—(EUR - Euro V[ fframs |
costs -Operating costs (yearly)
A Y DT CHHMe A Y QT CHM@
Description Quantity Unit price Total Description Yearly cost
= PV modules 5400.00 EUR = Maintenance 1220.00
Mono 250 Wip 60 cells 20.00 [ wo.00] g | 4000.00]  ELR Salaries 500.00
Supports for modules [ +0.00] | sso0] | 1400.00] EUR Reparation
Pumps o [ 0.0 & | 4200.00] ER Clearing 200.00
Controllers w0 | s000] g | 00| ER Pravision for pump repla,.. (] 420.00
Tank ‘ LUUl ‘ 7SUU‘UU| | FSUU‘UEll EUR Security fund
Hydraulic circuit [ L.00] | 1wo00] | 1100.00] EUR Land rent 000
= studies and analysis 250,00 EUR Insurance 0.00
Engineering ‘ o.00] | ooo] | 00o] ER Faciites nsurance
Permitting and other admin, ... ‘ 1 UUl ‘ zsu‘uu| | ZSU‘UEll EUR Liabiity insurance
Envirormental studies [ 0.00] | ooo] | 0.00] ER Business interruption ins...
Economic analysis [ 0.00] | o00] 0.00] ER Lack of sunlight insurance
5 Installation 115000 EUR Loan insurance
Transport [ L.00] | s00.00] [ s00.00] EUR Bank charges 20.00
Accessories, fasteners I Loo] [ 30a0] | 350.00] EUR inistrati i 0.00
Wiiring [ L.00] | 20.00] 200.00]  EUR Taxes 0.00
Settings ‘ 0. UUl ‘ U‘UU| | U‘UU| EUR Federal taxes
wiell (driling, buiding) [ 0.00] | o00] 0.00] ER State taxes
Buiing insurance [ 0.00] | ooo] | 0.00] ER Property taxes
Transport insurance I 0.00] [ ooo] 0.00] ER Other taxes
Liabilty insurance [ 0.00] | ooo] | 0.00] ER Subsidies _
Delay in start-up insurance [ 0.00] | 0.00] [ 0.00] ER
Operating costs (OPEX) 142000
= Land costs 000 ER
Land purchase [ 0.00] | 0.00] [ 0.00] ER
Land preparation I 0.00] [ ooo] 0.00] ER
Land taxes (%) 0.00% 0f0.00 EUR
Loan bank charges I 0.00] [ ooo] EUR
5 Taxes EUR
VAT (%) 0.00% of0.00 EUR
Federal taxes (%) 0.00% of 0.00 EUR
State taxes (%) EUR
Local taxes (%) EUR
Gther taxes (%) 0.00% 0f0.00 EUR
Total installation cost 2050000 EUR
Depreciable asset @) 0.00 ER

EUR/year

R conce
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Chapter 5: VC4 - Economic Evaluation (2)

Enter the following values:

® Economic evaluation

~System summary ‘Water Cost:
. . Project: DEMO : Pumping project at Dakar Water Pumped 13697.58 m2jyear
. :
Project duration : 20 years AT RO R Toe yearly cost 204855 ELRjpea
. Water Cost 0.22 EUR/m?
Starting year : 2021

Investment and charges | Financial parameters | Water sale  Finandal results

Inflation : 1.00 %/year ot e E— S
Discount rate : 0.50 %/year e e = i ] en q

’7 Inflation 1.00| %/year Discount rate 0.50 %fyear Subsidies 8000.00| ELR
Loans +] 9
Income tax 0.00| %/fyear Dividends 0.00] %/fyear Redeemable with fixed annuity 4500000 EUR 20| years 2000 % X
. Other income tax 0.00| %/year Interest-only bulletloan ] 3000.00| EUR 10| years 400 % X
.
Enter the following values:
~Taxd
Asset Type Depreciation period Depreciable

Eq u |ty ca p|ta| : 5,000'00 Total redeemable 0.00 EUR .
Subsidies : 8,000.00

W Loan2
14,63 %

Click on the «Add» icon,
then add:
Constant annuity :4,500.00 / 20 years / 2.00 % st .o

In fine : 3,000.00 / 10 years [ 4.00 %

Cancel OK
x
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Chapter 5 : VC4 - Economic Evaluation

The financial results are available
in the window:

«Financial results»

valuation
—System Y Water Cost:
Project: DEMO : Pumping project at Dakar Water Pumped 13697.58 m2fyear
PV Array, Pnom = 10.0 kWp Pumping PV System
Total yearly cost 2 048.55 EUR/fyear
Water Cost 0.22 EUR/m?
Investment and charges  Financial parameters  Water sale | Financial results
ion costs (CAPEX)} i i Its )
Total installation cost 20 500.00 EUR
Detailed results early cashflow Cumulative cashflow Income allocation
Depreciable asset 0,00 ELR [ = ” = L ” — ” €'
- Detailed economic results (EUR)
—F
Own funds 5 000,00 EUR Year Own Loan Loan Run. Cumul.
- funds principal interest costs
Subsidies 800000 EUR R 5000 ) 0 )
Loans 7500.00 EUR 1 o 185 210 1420
2 o 189 206 1434
Total 20 500.00 EUR 3 0 193 203 1449
4 o 197 199 1463
[ 5 ) 200 195 1478
Operating costs{OPEX) 1563.35 EUR fyear 6 o 204 191 1492
7 o 209 187 1507
Loan annuities 395.21 EUR,fyear ! 0 213 182 1522
Total 2 048.55 EURfyear ¢ o 217 178 1538
10 ) 3221 174 1553
Water Cost 0.22 EUR/m?3 11 0 298 49 1569
. 12 0 230 45 1584
[Return on investment 13 0 235 40 1600
Net present value (NPV) -43 88217 EUR 14 o 240 36 1616
16 o 244 31 1632
Internal rate of return (IRR) 0.00 % 16 0 240 28 1649
Payback period Unprofitable 17 o 254 21 1665
18 o 259 16 1682
Return on investment (ROI) -351.1 % 19 0 265 1 1699
20 0 270 5 1716
Total 5000 7 500 2204 31 267
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Chapter 6 : VC5 - Project Creation

Project Site Variant  User notes
Click on «Save» to create a new variant - - . ;
* PrO]ECt + New | Load Save wmp  [mport  Export O Project settings Delete am, Clent Y 0
Project's name |PEMO : Pumping project at Dakar | Client name Not defined
Site File Dakar/Taklou MeteoMorm 8.2 station Senegal Q E +
Weather data File akar MG N, Meteonorm 8.2 (2010-2021), Sat=100%  Synthetic E - Qq e 0
Simulation done
(version 8.0.0, date 31/10/24)
. -
Variant + New H Save » [mport Delete O Manage 0
Results overvi

Variant n® |\-'C4 + Supply of drinking and sanitary water _ Village supply well depth = 115m _ Basic Economic evaluation

System kind Pumping PV System
—Main parameter: —Optional i Water Pumped 13698 m3fyear

‘ @ ®r=ef | | @ T | Water needs 14600 m3/year
’ Run Simulation Missing Water 6.2 %
‘ @ Water needs | | (@) Mear Shadings | Energy At Pump 10365  kwh
Specific energy 0.76  kivhm®
@) system | £ Advanced Simulation | System efficency 705 %
@ Detailed losses | . Report |
@ Economic evaluation I | |~ Detailed results |
L H= |
o S I
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Chapter 6 : VC5 - Project Creation

Give a new name to the new variant:
«Supply of drinking and sanitary water _

Village supply well depth = 115 m _ Resale
Economic evaluation»

Click «Save as new» to create the new variant
using the previous parameters

L3 PVsyst

Saving the simulation Variant ...
Description “

ISuppIy of drinking and sanitary water _ Village supply well depth = 115 m _ Resale Economic evaluation

File name

IDEMO _ Pumping project at Dakar_Project. VC4

Directory C:\Users\far\PVsyst8.0_Data\Projects

DEMO _ Pumping project at Dakar_Project.VCO
DEMO _ Pumping project at Dakar_Project.VC1
DEMO _ Pumping project at Dakar_Project.VC2
DEMO _ Pumping project at Dakar_Project.VC3
DEMO _ Pumping project at Dakar_Project.VC4

x Cancel | H_i Save as new ‘

1
H Save
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Chapter 6 : VC5 - Orientation Definition (1)

Set the orientation

Project Site Variant
Project

Project’s name
Site File

‘Weather data File

Variant

Variant n®

User notes

-+ New Save mp | Import » Export 0 Project settings m Delete
IDEMO : Pumping project at Dakar I Client name Mot defined
Terme Sud_MNSZ 5T Meteonorm 8.2 (2010-2021), Sat=100% Senegal

ITermE Sud_MMB2_SYM.MET Meteonorm 8.2 (2010-2021), Sat=100%

Synthetic 1] IsVI

Simulation done
(version 8.0.19, date 15/01/26)

+ Mew Save »  Import m‘ Delete O Manage

VCS : Supply of drinking and sanitary water _ Vilage supply well depth = 115m _ Resale Economic evaluation

lain parameter:

—Optional

| @ Orientation

| @ Horizon |

’ Run Simulation

| @ Water needs

| @ Near Shadings |

| @ System

| @ Detailed losses

| . Report

| | ) Advanced Simulation |

| (@) Economic evaluation | | |~ Detailed results

A Client

—Results overvi

System kind

Water Pumped
Water needs
Missing Water
Energy At Pump
Spedific energy
System effidency

Pumping PV System

13679 m?fyear
14600 m3fyear
63 "%
10335 kwh
0.76  |\Wh/m?
70.2 %
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Chapter 6 : VC5 - Orientation Definition (2)

® Grientations ma

PVsyst uses orientations to calculate the transposition factor.
Each orientation must be linked to at least one sub-array in the System part.

When you define a 3D scene, the 3D areas of each orientation must match with the ones defined in the System! J Add orientation ‘ ‘ 7 ] ‘
H H ¥  Orientation #1 - Fixed, Tilt 36.0°, Azim. 0.0° @ Status: 0K
hoi ween several ibl Y - Tit60
C o .Ce bet' ee Se e a poss b e ield typ Mame odule area
Conflguratlons. Fixed Tilted Plane v Fixed, Tilt 36,0, Azim, 0.0° System 65 m= 40 modules
. . 3D scene 0 m? 0 modules
select «Fixed tilted plane»
—Field parameters

Plane tilt 6.0 : Tilt 36.0° Azimuth 0°

Azimuth 0.0 =

Base tilt angle 0.0 = West . | East
Set the field parameters: define the plane A

ou
H o H [e] —Quick optimization (acc. to clear-sky model)
tilt at 36.0° and the azimuth at 0 ik optimization (ace
Annual yield d
Summer (Apr-Sep)
@ winter (Oct-Mar)
—Winter incid irradiation
. Transposition Factor FT 1.16 1 FI'rar;lsuos.: 1'.-_16 |
CI |C k «O K» Loss with respect to optimum 0.0% 0 Loss/opt.= 0.0% | 0 L | | | |
Global on collector plane 1042 kWWh/m?2 o 30 Plane i 60 0 90 60 -30 0 30 90
ane titt Plane orientation

x Cancel ‘ | OK
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Chapter 6 : VC5 - Definition of Water Needs

Project Site Variant User notes
. 2
PrOJECt + Mew |/ Load Save wp  Import B Export ° Project settings m Delete A Client 0
Project’s name IDEMO : Pumping project at Dakar I Client name Mot defined
Defl n e th e Wate r n ee d S Site File Terme Sud_MNS2.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal Q +
Weather data File [Terme sud_Mne2_svN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetc 0 k| q ] (7]
Simulation done
(version 8.0.19, date 15/01/26)
., -
Variant + New Save »  Import m‘ Delete O Manage 0
—Results overvi
Variant n® VCS + Supply of drinking and sanitary water _ Village supply well depth = 115m _ Resale Economic evaluation VI
System kind Pumping PV System
I5in parameter: Optional g Water Pumped 13679  m3fyear
| @ Orientation | | @ Horizon | Water needs 14600 m3fyear
> Run Simulation Missing Water 63 "%
| (@) water needs | | (®) Near Shadings | Energy At Pump 10335 kwh
Spedific energy 0.76  |\Wh/m?
| (@) system | | ) Advanced Simulation | System efficency 70.2 %
| @ Detailed losses | | . Report |
| (@) Economic evaluation | | |~ Detailed results |
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Chapter 6 : VC5 - Water Needs (1)

Select the system type : «Borehole to tank»

Define the lake or river characteristics:

:-100 m
:-0.80 m/m3/h
:12.5m3/h

Static level
Drawdown level
Maximum flow rate

Define the tank characteristics:

:50 m3
:3.50m

Volume
Diameter

Define the hydraulic circuit:

Pipe length :280m
Number of bends 17

Click on:
«Definition of water needs and pressure»

® Water Needs and Hydraulic Head [ Pressure, Variant: “Supply of drinking and sanitary water _ Village supply well depth = 115m ...

Comment Mew User's needs 5

Pumping Hydraulic Circuit | Water needs and Head definitions

Pumping System Type | Deep Well to Storage

—Well cha racteristka—a
Static level -100.0, m

Specific drawdown d -0.80 | mfm3jh

Max, flowrate 12.5 | m3h

Lower dynamic level -110.0 | m

Pump level -115.0 | m

Borehole diameter 20.0 =ul

Hydraulic circuit

Pipe choice PESO (27 N
Customized pipe ‘

Piping length 280 m

Number of elbows 7

Cther friction losses 0,00 d

Diameter
Water full height
Feeding altitude

Storage tank
Volume 500 | m3
3.50 m

Bottom alimentation

v“

Feeding level

Ground

-

5.20 m ‘

Static level

3.00 m

Maodel File
’7‘ _. '/ Load H

hiead froeter'a]

_\_\_‘_‘—\-\.\_
Pumping ™.
d level L= Max. depth
Pump

160 — — — T
140 4
120 =
100 -
=] o B
60 -
Total with friction loss
40 | Altitude diff. Injection - static —
[ = Welldrawdown
20+ Drawdown limit n
0 [ L ; I
0 2 4 ] 8 10
flowrate [m3/h]
x Cancel OK
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Chapter 6 : VC5 - Water Needs (2)

Select the water needs:

® Water Needs and Hydraulic Head [ Pressure, Variant: “Supply of drinking and sanitary water _ Village supply well depth = 115m ...

Check «An nua I ave rag e» Comment INew User's needs |
Set 40.0 m3/d ay Pumping Hydraulic Circuit | Water needs and Head definitions
—Water needs —Hydraulic units ——————————————
® Yearly Average Whole ¥ g Flanrate mzh ~
ole Year needs:
(0 Seasonal values a Pressure
o 0 o - m3jday
Define the lake or river level variations: O Monthly values ~Vearly summary
d Water needs average 40.0 m3/day
Yearly water needs 14600 m:
ChECk «COﬂSta nt over the yea r» _Well static depth variations Yearly Head average 108 meteriy
® Yearly constant Hydraulic Energy 4297 kwh
Set 1 00 mWC (0 Seasonal values ihole vear: PV needs (very roughly) 14511 kwh
100.0 tery
) Monthly values meter
Additional heads Feeding altitude 8m
. Dynamic heads Pipes 5.0 meterW
CI IC k «O K» (at flowrate = 8.0 m3/h) Drawdown 6.4 meterW
—Maodel File
|_ Load ‘ ‘ H Save ‘ x Cancel | J CK ‘
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Chapter 6: VC5 - System Definition

Define the system

Project Site Variant
Project

Project’s name
Site File

‘Weather data File

Variant

Variant n®

User notes

+ New L Load Save mp Import » Export ° Project settings m Delete A Client
IDEMO : Pumping project at Dakar I Client name Mot defined
Terme Sud_MNSZ 5T Meteonorm 8.2 {2010-2021), Sat=100% Senegal a +
ITermE Sud_MMB2_SYM.MET Meteonorm 8.2 (2010-2021), Sat=100% Synthetic 1] IsVI Q 0

Ready for simulation
+ Mew Save »  Import m‘ Delete O Manage
— - - - —Results overvi
VCS : Supply of drinking and sanitary water _ Village supply well depth = 115m _ Resale Economic evaluation
System kind Pumping PV System

—Optional

—Main parameter:

| @ Orientation

| @ Horizon |

| @ Water needs

| @ Near Shadings |

| @ System

| @ Detailed losses

@ Economic evaluation

’ Run Simulation

| ) Advanced Simulation

i Report

Detailed results

Water Pumped
Water needs
Missing Water
Energy At Pump
Spedific energy
System effidency

m?fyear
m3fyear
%

kiwh
kiwhfm?
%o

oo e a0 e
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Chapter 6 : VC5 - System Definition (1)

Pump model selection:

Select : «_Generic»
Select model : «6.3kW / 60-160m...»

Set the following values:
Flowrate :8.8 m3/h

Pressure :121.0 mWC
Power :2.904 kW

Click on «Sub-array design»

L Pumping system definition, Variant "Supply of dri

nd sanitary water _ Village supply well depth = 115 m _ Resale Economic evaluation™

Pre-sizing suggestions
A'»'erag.e Eaviest Requested autonomy 4.0 Days Suggested tank volume 160 m?
Head min. 108.0 meterW
o Suggested Pump power 6.3 kw
Head max. 117.5 meterW A ted missi 50 o
Volume 40.0 m3fday coepRdmissing |5, - @ Suggested PV power 8.0 kwp (nom.)
Hydraulic power 2457 W (very approximative)
Pump definition | Sub-array design
—Select a pump model
_Generic v
6.3 kW 60-160m Well, AC, Centrifugal Multistage  Wel 6 kW Head 60-160 -FR 1 Since 2021 - | ), Open |
] h isti
1 Pumps in series o Pump enshes
Pump Technology Centrifugal Multistage
1 Pumps in parallel Mator AC motor, triphased
Maximal power 6300 W Voltage 700V
Max. current 9.0 A
Head Min / Nom [ Max 60 100 160 meteri
Carresp. Flowrate 12.8 10.2 6.2 mih
Corresp. Power 6300 6300 6300 W
Effidency 33.2 44.2 429 %
—Units for this project————— —Hydro Energy calculation tool
You can type here any values, not ne~=
Flowrate m3/h ~ your project
Head meteriy
Wi 3
Power w —r Flowrate 5.8 m3fh
Energy Kih ~ Head 121.0 | meterw
Power 2904 | kw
x Cancel | ‘ oK.
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Chapter 6 : VC5 - System Definition (2)

Check «No pre-dimensioning»

Set the number of modules and strings:

Modules in series : 20
Strings 12

Click «OK»

nt "Supply of dri

Pre-sizing suggestions

Average daily needs :
Head min.

Head max.

Volume

Hydraulic power

depth = 115m Economic

Requested autonomy (4.0 | ©  Days Suggested tank volume 160 m?
108.0 meterw 4 v -~ Day

117.5 meterWw . #
2.0 m3/day Accepted missing L % 0

2457 W (very approximative)

Suggested Pump power 6.3 kw

Suggested PV power 8.0 kwp (nom.)

Pump definition | Sub-array design

Pre-sizing Help

—System information
Chosen pump Wwell 6 kW Head 60-160 - FR. 10 m3/h ® No sizing Planned power O kwp
Technalogy Centrifugal Multistage Head 60.0 - 160.0 meter'W ilabl fo) 2
Max. power 5300 W Flowrate 12,79 -6.19m3h oravailablearea O 0 |m
—select the PV
I Available Mow \/I
[ _generic || 250Wp 26V Sirmono Mono 250 Wn 60 cells Since 2015 | copen |
Approx. needed modules N/A Sizing voltages :  Vmpp (80°C) 26.2V
Voc (-10°C)  4L7V
—Select the control mode and the controller
0 Universal controller control mode IMPPT—AC inverter VI 0
I_AII manufacturers \/I IIEIEIEI MPPT-AC inverter Universal MPPT - AC Inverter Generic device Adaptabl I | ), Open |
The operating parameters of the generic default controller will automatically be adjusted according to the
properties of the system.
—PV Array design
ber of and strings Operating conditions
= should be: Vmpp (50°C) 4w
Mod. in series EI . 3 only possibiity 20 Vmpp (20°C) 626 V
= Voc (-10°C, 833V
: oo
Flane irradiance 1000 kiwh/m?
Impp 15,4 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 Isc (3t 5TC) 17.3 A Array nom. Power (STC) 10.0 kWp

x Cancel | ‘ / oK.
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Chapter 6: VC5 - Definition of Detailed Losses

Define the detailed losses

Project Site Variant
Project

Project’s name
Site File

‘Weather data File

Variant

Variant n®

User notes

+ New Load Save mp Import » Export ° Project settings m Delete A Client
IDEMO : Pumping project at Dakar I Client name Mot defined
Terme Sud_MNS2.5IT Meteonorm 8.2 {2010-2021), Sat=100% Senegal +
ITermE Sud_MMB2_SYM.MET Meteonorm 8.2 (2010-2021), Sat=100% Synthetic 1] IsVI Q 0

Ready for simulation
+ Mew Save »  Import m‘ Delete O Manage
— - —Results overvi
WC5 : Supply of drinking and sanitary water _ Village supply well depth = 115 m _ Resale Economic evaluaton
System kind Pumping PV System

—Main parameter:

—Optional

| @ Orientation

| @ Horizon |

| @ Water needs

| @ System

| @ Detailed losses

| | @ Near Shadings |

@ Economic evaluation

’ Run Simulation

| ) Advanced Simulation

i Report

Detailed results

Water Pumped
Water needs
Missing Water
Energy At Pump
Spedific energy
System effidency

oo e a0 e

m?fyear
m3fyear
%

kiwh
kiwhfm?
%o
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Chapter 6: VC5 - Detailed Losses

In the «Ohmic losses» window,
Select «Global wiring resistance»

Click «OK»

® Py field detailed losses parameter

Thermal parameter = Chmic Losses | Module quality - LID - Mismatch  Sciling Loss  IAM Losses  Ageing  Spectral correction

DC circuit: ohmic losses for the array
i 564.5 | ma2 Calculated . . 0
’ l:l Detailed computation
() Loss fraction at STC % Default
Voltage Drop across series diode v [[) Default

| @(‘Losses araph ‘ | x Cancel ‘ | /OK ‘
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Chapter 6 : VC5 - Run the Simulation

Project Site Variant User notes

. 2
PrOJECt + Mew |/ Load Save wp  Import B Export ° Project settings m Delete A Client 0
Project’s name IDEMO : Pumping project at Dakar I Client name Mot defined

CI IC k on « RU n simu |at| on» Site File Terme Sud_MNB2.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal a +
Weather data File [Terme sud_Mne2_svN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetc 0 k| q ] (7]
Ready for simulation
. -
Variant + New Save »  Import m‘ Delete O Manage 0
- . " - - —Results overvi
Variant n® VC5 : Supply of drinking and sanitary water _ Vilage supply well depth = 115m _ Resale Economic evaluation
System kind Pumping PV System
Main parameter: Optional g Water Pumped 0 m3fyear
| @ Orientation e | | @ Horizon | Water needs 0 mayear
> Run Simulation Missing Water 0 %
|
| (@) water needs | | (®) Near Shadings | Energy At Pump 0 kwh
Spedific energy 0 |whjm?
| (@) system * | | ) Advanced Simulation System efficency 0 %
| @ Detailed losses | Bl Report
@ Economic evaluation Detailed results

_de |
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Chapter 6 : VC5 - Run the Simulation

Click «Close»
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Chapter 6 : VC5 - Economic Evaluation

Project Site Variant User notes

PrOjeCt + New l; Load Save wp Import wp Export O Project settings .m. Delete A dlient y 0

Project’s name IDEMO : Pumping project at Dakar | Client name Mot defined

Click on «<Economic evaluation»

Site File Terme Sud_MM82.SIT Meteonorm 8.2 (2010-2021), Sat=100% Senegal C{

Weather data File [ Terme Sud_MN82_5N.MET Metsonorm &2 (2010-2021), Sat=100%  Synthetic 0k Qq B (7]

Simulation done
(not saved)

. Y
Variant + »  Import m Delete o Manage 0
— - - - - —Results overvi
Variant n® VCS : Supply of drinking and sanitary water _ Village supply well depth = 115m _ Resale Economic evaluation
System kind Pumping PV System
Main parameter —Optional i Water Pumped 13678  mifyear |
| @ Orientation * | | © Fiuizon | Water needs 14600 m?fyear
’_ Run Simulation Missing Water 63 %
| (@ water needs | | (®) Mear Shadings | Energy At Pump 10336 kwh
—_— Spedific energy 0.76  kwh/m?
@) system £3 | I3 Advanced Simulation | System efficency 70.2 %
(@ Detailed losses | Il Report |
© Economic evaluation | |»# Detailed results |

= |
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Chapter 6 : VC5 - Economic Evaluation (1)

® Economic evaluation

E nte r th € fo | | OWI n g va | ues: 5::;: ey Pumping project at Dakar tater Cost

Water Pumped 13732.58 m*fyear
PV Array, Prom = 10.0 kWip PUMping PV System

Total yearly cost 204855 EUR/year

Water Cost 0.22 ELR/m:

Mono 250 Wp 60 cells :4,000.00 N o TP T
Module supports : 1,400.00 © oo - - B== - @)
Pu mps . 4,20000 fon cost. ~Operating costs (yearly)

AV QT CEHe AV QUM

Ta n k . 9 OO . O 0 Description Quantity Unit price Total Description Yearly cost

0 g 8 5 = PV modules 5400.00  ER < Maintenance 122000 EUR
Hyd rau | IC CIrcu It . 71500-00 Mono 250 Wp 60 cells 2000 [ 00.00] & | 4000.00] EUR Salaries R
C t | | . 1 1 OO 00 Supports for modules I 0.00] | s5.00] [ 1a00.00] ER Reparation EUR
o n ro e rs * u : Pumps. | 4 znm.mu\ =] | 4 znn.mn\ ELR Cleaning ELR
Controllers Lo | 0.0 g | s0.00] ER Provision for pump repla... o EUR
g Tank I Loo] | 7s00.00] | 7500.00] EUR Security furd R
.
Pe rmItS and Other feeS . 250-00 Hydraulic circuit I Loo] | 1woo] | 1w000] ER Land rent EUR
= studies and analysis 250.00 EUR 5 Insurance 0.00 ELR
. Enginesring ‘ 0.00] | o] | 0.00] ER Faciities insurance EUR
I n Sta I I a t| on co St,' Permitting and other admin. ... I Loo] | 2s0.00] | 250.00] ELR Lisbility insurance R
d | 600 00 Environmental studies ‘ EI.EIIJ‘ | EI.EIIJ‘ | n.nn‘ ELR Business interruption ins... ELR
.
per moaule . . o nsya o o] | ow] ax S ax
H t . 3 50 00 = Installation 115000 EWR Loan insurance EUR
per inverter ° N Transpart I Loo] | s00.00] | 600.00] ELR Bank charges 2R
Accessories, fasteners ‘ 1.uu‘ | asm.mu‘ | asn.mn‘ ELR Administrative, accounti... ELR
Wiring [ L0o] | woo0] 200.00] ER = Taxes 000 ELR
.
Tra nSpO rt . 200.00 Settings I 0.00] | 0.00] 0.00] ER Eederal taxes ER
Well (driling, building) I 0.00] | n.00] 0.00] ER State taxes R
= Insurance 0.00  ER Local taxes ELR
Building insurance [ 0.00] | 0.00] [ 0.00] ER Property taxes ELR
Transport insurance I 0.00] | 0.00] 0.00] ER Other taxes =R
E ntel" th e fol |0Wi n g va | ues: Liabiity insurance I 0.00] | n.00] 0.00] ER Subsidies _ R
Delay in start-up insurance ‘ 0.00 ‘ | 0.00 ‘ | 0.00 ‘ EUR
Operating costs (OPEX) 142000 EURfyear
=/ Land costs 0.00 EUR
. Land purchase I 0.00] | 0.00] 0.00] ER
.
Salaries : 600.00 ‘

EI.EIIJ‘ | EI.EIIJ‘ | D.DD‘ EUR

Cleaning : 200.00 B | »
Replacement provision :420.00 S Tanes
Land rental : 120.00 A "
Bank fees 80.00 e | "

Other taxes (%) 000 ELR

Total installation cost 20500.00 EUR
Depreciable asset () 0.00 EUR
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Enter the following values:

Project duration
Starting year
Inflation
Discount rate

: 20 years

: 2021

: 1.00 %/year
: 0.50 %/year

Enter the following values:

Equity capital
Subsidies

:5,000.00
: 8,000.00

Click on the «Add» icon,

then add:

Constant annuity :4,500.00 / 20 years [/ 2.00 %

In fine

: 3,000.00 / 10 years [ 4.00 %

Chapter 6: VC5 - Economic Evaluation (2)

® Economic evaluation

- System Water Cost
Project: DEMO : Pumping project at Dakar Water Pumped 13732.58 m3fyear
PV Array, Pnom = 10,0 kiWp Pumping PV System
Total yearly cost 2 048.55 FURfyear
Water Cost 0.22 EUR/m?
Investment and charges | Financial parameters | Water sale  Finandal results
ion period i F ing
Project lifetime 20| years Start year 2021 Investment 20 500.00 EUR ©
Wi 5 000,00
Projected variati Oun funds EUR
Inflation 1.00| %afyear Discount rate 0.50| %fyear Subsidies §000.00| EUR
- " Loans ]
Income tax 0.00| ¥fyear Dividends 0.00| %/fyear Redeemable with fixed annuity  ~ 4 500,00 EUR 20| years 2.00| % ®
Other income tax 0.00| %j/year Interest-only bullet loan P 3000,00| ELR 10| vears 400/ % 3
—Tax depreciatit
Asset Type Depreciation period Depreciable
Total redeemable 0.00 EUR B Own funds
24,39 %
B Loan2
| 14,63 %
B Loan1
W Subsidies 21,95 %
39,02 %
x Cancel oK
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Chapter 6 : VC5 - Water Sale

© Economic evaluation

—System Vi ‘Water Cost:
Project: DEMO : Pumping project at Dakar Viater Pumped 1373258 m3fyear
PV Array, Pnom = 10.0 kWp Pumping,
Total yearly cost 204855 EUR/year
Water Cost 0.22 EUR/m*

Pricing mode : Fixed rate

Investment and charges  Finandal parameters | WWater sale | Finandal results

—Pricing typ: 9
Sha re Of Water Sold : 70% ) No sale ® Fixed tariff O variable tariff
Hourly peak/off-peak tariff Sold water ratio %

Fixed selling price :0.40000 EUR/m?3 e

—Water selling pri

Fixed sellng price 0.40000| EURm?

(] This analysis should appear on printed report

Cancel oK
®
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Chapter 6: VC5 - Economic Evaluation

available in the window

«Financial results»

The financial results are

Syst v Water Cost
Project: DEMO : Pumping project at Dakar Water Pumped 1373258 mifyear
PV Array, Pnom = 10.0 KWp Pumping PV System
Total yearly cost 2 048.55 EUR/year
Water Cost 0.22 EUR/m?
Investment and charges Financial parameters  Water sale | Finandial results
—Installation costs (CAPEX) il i Its- 0
Total installation cost 20 500.00 EUR
Detziled results early cashflow Cumulative cashfiow Income allocation
Depredable asset 0.00 EUR [ E ” E Y ” = ” e' |
O - Detailed economic results (EUR)
Own funds 5 000,00 EUR Year | Water Own Loan Loan Run. Deprec. | Taxable | Taxes | After-tax | Cumul ]
b lsale incom|  funds principal | interest costs allow. income
Subsidies 8 000.00 EUR ) ) 5000 ) ) 0 0 0 0
Loans 7 500.00 ELR. 1 3845 o 185 210 1420 o 2215 0
2 3845 o 189 206 1434 0 2205 0
Total 20 500.00 EUR 3 3845 0 193 203 1449 0 2194 0
N 4 3845 o 197 199 1463 o 2183 0
= 5 3845 o 200 185 1478 0 2173 0
Operating costs{OPEX) 1 563,35 EUR fyear L] 3845 o 204 191 1492 0 21862 0
N 7 3845 o 209 187 1507 o 2151 0
Loan annuities 395.21 EUR fyear 8 3845 0 213 182 1522 0 2140 0
Total 2 048.55 EUR/year 9 3845 o 217 178 1538 o 2129 0
10 3845 o aan 174 1553 o 2118 0
\Water Cost 0.22 EUR/m? 1 3845 0 226 49 1562 0 2227 0
_ 12 3845 o 230 45 1584 o 2218 0
[Return on investment 13 345 0 235 40 1600 0 2205 0
Net present value (NPV) 29 126.80 EUR 14 3845 0 240 36 1616 0 2193 0
15 3845 o 244 Kl 1632 o 2182 0
Internal rate of return (IRR) 39.03 % 16 3845 0 249 26 1640 0 2171 0
Payback period 5.8years 17 3845 o 254 21 1665 0 2159 0
18 3845 o 259 16 1682 o 2148 0
Return on investment (ROT) 233.0 % 19 345 0 265 11 1699 0 2136 0
20 3845 0 270 5 1716 0 2124 0
Tetal | 76 902 5000 7 500 2204 31 267 o 43 431 o

This analysis should appear on printed report

OK
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