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Chapter 1: VCO - Project Creation

€ Project: New.PRJ

Project Site Variant User notes

Project F new 7 Load Save o | Import o Export o Project settings Delete | 4B Clent y 7]
Project's name o DEMO - Stand alone system at Dakar Client name Mot defined

Enter a project name - SR 2 )
Weather data File [ ] ad B (7]

Select a site from the 2500 sites in the
database by clicking on |~ Variant / ©

—Results over
Variant n® VCO + New simulation variant
q q q System kind Standalone system with
or create your new site by clicking on # batteres
rMain parameter: Optional i i System Production 0.00 kihjyr
Orienta Spedfic production 0.00 kWhdlipfyr
Run Simulation Performance Ratio 0.00
Normalized production 0.00 kWhkWp/day
Array losses 0.00 kWh/kWp/day
Advanced Simulation System losses 0.00 kWhkWp/day
@) Detailed losse:

[ H= ]
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Chapter 1: VCO - Project Creation_Create a New Site

With the search bar

® Geographical site parameters for Daka

Geographical Coordinates  Monthly weather data | Interactive Map

Please dlick on the desired location, then import data to PVsyst. (7]
1 —Selected point:

Locality: ‘ | | Search |

oy . . o o Locality
Or position the point on the interactive 2 % TR " R AU e
ma p ; ] ) -t %A, L —_— Country

Senegal

+

Latitude (*)
14.676599999999993

Longitude (*)
-17.433900000000005

Verify the information of the selected
point o

| « Accept selected point

Confirm by clicking «Accept selected point»

| » | Import H = Export line || w Export table ‘ | F newsie ‘ ‘ Wl print | :| Close |
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Chapter 1: VCO - Project Creation_Weather Data Import

® Geographical site parameters for New.SIT (Original PVsyst database)

Geographical Coordinates | Monthly weather data  Interactive Map

Locati

Please import the monthly weather data

S | 7&““‘}”‘”3&5 (from I‘NEtEono:m, Na;]?ézg}osr, NREL,s:\;:asg
a A selection of weather data sources is I

Country Senegal | Regian Africa |
available. Meteonorm 8.2 is included with —
the PVsyst license. o — y

@ Meter 8.2
— leteonorm 0 7]
NASA-SSE
Decimal Deg. Min. Sec. PVGIS TMY Version 53
Latitude 14.6766 )14 40 | |35 (+ = North, - = South hemisph.) REL / NSRDB TMY
Longitude -17.4339 | [|-17 | |25 | |2 (+ = East, - = West of Greenwich) Solcast TMY
Import weather data by clicking on «Import» wose [ ] Mmesmine

Solargis TMY
Time zone  [0.0 Corresponding to an average difference
Legal Time - Solar Time = 1h 10m 7]
_— »  Import
Get from name —

»  Import w Export line m Export table F newsite Print R el
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Chapter 1: VCO - Project Creation_Imported Weather

Choose the irradiation units

Click «OK» to confirm

Geographical Coordinates | Monthly weather data | Interactive Map
Site Central Dakar (Senegal)
Data source Meteonorm 8. 21), Sat=
Global Horizontal Temperature  Wind Velocity  Linke turbidity Relative
horizontal diffuse humidity
irradiation irradiation
kWh/mz/mth kwh/mz/mth °C mjs [1 %
January 140.8 69.3 21.8 4.80 6. 196
—Required Data
February 21.0 5.31 6,944
March 21.5 5.40 8.506
April 21.5 82.2
May 188.5 23,1 318
June 25.3 82.5
July 27.4 78.5
August 96,4 2.99 7.421 83.3
September 154.7 2.69 6.911 86.1
55 28.3 3.10 7.518
October 155.1 28. 3.10 7.518 Irradiation units
November 139.2 25.1 30 kWhjm2/day
December 1528 24.1 2.2 5783 ® hjm?jmihi
Mfmz/day
Year d 1967.0 1032.5 24.6 4.2 7.703 76.4 M3fmzfmth
Wjmz
Clearness Index Kt
Global horizontal irradiation year-to-year variability 4.2%
+ . 1
»  Import wp Export line wp Export table New site [l Print x Cancel oK
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Chapter 1: VCO - Project Creation_Weather Recording (1)

Click on «Save» to confirm the recording of
the geographical site.

© pusyst - o X

Save the weather data File
Description
Central Dakar;Meteonorm 8.2 (2010-2021), Sat=100%;5ynthetic

File name
Central Dakar_MN32_5YM

Directory

® cneel ‘ H Save |
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Chapter 1: VCO - Project Creation_Weather Recording (2)

0 A synthetic hourly weather data file has also been generated The geegraphical site file Central Dakar_MNE2.SIT is now
Do you want to save it? o saved in the database.

Q- - (1

(& PVsyst — O X
Click on «OK»

Save the weather data File

Description
Central Dakar;Meteonorm 8.2 (2010-2021), Sat=100%;Synthetic

File name

Click on «Yes» to create a synthetic hourly
file for the simulation calculation

Central Dakar_MNS2_SYM

Directory

Save the synthetic weather file

1
x Cancel ‘ H Save
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Chapter 1: VCO - Project Creation_Weather Recording

Save your project

Rename the variant to
«Controller without MPPT»

Set the orientation

la Project: DEMO - Stand alone system at Dakar_Project.PR1

User notes 1

Project Site  Variant

Project F new Load [ save Import Export Project settings Delete 2 Clent
. » » -
Project's name DEMO - Stand alone system at Dakar Not defined
Site File Central Dakar_MN82.5IT Central Dakar_MN82.5IT Senegal q +
‘Weather data File [Central Dakar_MN82_SYM.MET Met=onorm 8.2 (2010-2021), Sat=100% Synthetic o}~ Q g 7 ]
Please choose the plane orientation !
. s
Variant F new » | Import
Results overvi
Variant n® VCD : New simulation variant
System kind Standalone system with
batteries
[Main parameters Optional System Production 0.00 kWhfyr
| @ Orientation ‘ e ‘ Spedific production 0.00 kwhkwp/jyr
T B Performance Ratio 0.00
| © User's needs ‘ Mear Shadings ‘ Normalized production 0.00 kwhWp/day
Array losses 0.00 kwhWp/day
@ System Advar System losses 0.00 kWh/kWp/day
Repo!
aluation Detailed results

\ 5] bt
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Chapter 1: VCO - Orientation Definition_Controller without

Choice between multiple possible
configurations: select «Fixed Tilted Plane»

Definition of field parameters: set the
plane tilt to 15° and the azimuth to 0°

® Crientations management

PVsyst uses orientations to calculate the transposition factor.
d Each orientation must be linked to at least one sub-array in the System part. § .
When you define a 30 scene, the 3D areas of each orientation must match with the ones defined in the System! . Add orientation 7 |

¥ Orientation #1 - Fixed, Tilt 15.0%, Azim. 0.0°

(@ Status: OK

—Field typ N; odule ar:
Systel 4 m?
Fixed Tilted Plane Fixed, Tit 15.0°, Azim. 0.0° ystem m 2 modules
30 scene om2 0 modules
Field parameters———————————————
Plane tilt 15.0 o Tilt 15.0° Azimuth 0°
Azimuth o 0.0 =
Base tilt angle 0.0 2 West | East
South
—Quick optimization (acc. to clear-sky model)
~Optimization with respect to 12 o . 12, r SR
Annual yield T R -
Summer {Apr-Sep) 1.0l ] 1.0
@® winter (Oct-Mar)
~Winter incident irradiation 08l | 0l i
Transposition Factor FT 111 FTranspos.= 1.11
Loss/opt.= -4.2%
Loss with respect to optimum -4.2% 0 | 0 | | | | |
Global on callector plane 297 kWwh/m? 0 30 _ 60 S0 -80 60 30 0 30 60 90
Plane titt Plane erientation

PVsyst SA - Standalone
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Chapter 1: VCO - User’s needs_Controller without MPPT

The red message means: that it

is necessary to define the user
requirements in order to proceed with the
simulation.

Define the «User’s needs»

® Project: DEMO

Project Site  Variant
Project
Project's name
Site File

‘Weather data File

m at Dakar_Project.PRJ

User notes

+ New

DEMO - Stand alone system at Dakar
Central Dakar_MN82.5IT

ICentral Dakar_MN82_SYM.MET

. Load H Save mp | Import

Central Dakar_MN82.5IT

m Export ° Project settings W Delete A Client
Client name Not defined
Senegal a
Meteonorm 8.2 (2010-2021), Sat=100% Synthetic 0 e q

With a Stand-alone system you have to define valid (non-zero) user's needs.

User's needs not defined.

Variant

Variant n®

+ New Hgave

VCO  : Controller with MPPT

»  Import Delete

0 Manage

~Main parameter

~Optional

| @ Orientation

* | ‘ @ Horizon

| © User's needs

‘ @ Mear Shadings

@ system

Run Simulation

Results overvi

System kind

System Production
Spedific production
Performance Ratio
Normalized production
Array losses

System losses

Standalone system with
batteries

0.00 kih/yr

0.00 kivh/kip/yr
0.00

0.00 kwh/fkWp/day
0.00 kwh/fkWp/day
0.00 kwh/kWp/day

\ 5] bt
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Chapter 1: VCO - Consumption Definition _Controller without

D efi n iti O n Of co n S u m ptio n by ((Sea SO n S)) a n d © Daily use of energy, v=riant "SHS SolarHome System, 2.2 kWh/day, 570 Wp, controller without MPPT™
«Summer» 3 ion of daily h hold © ptions for (Jun-Aug).
Consumption | Hourly distribution
Daily
Number Appliance Power Daily use Hourly distrib. Daily energy
5 Lamps (LED or fluc) 13 W lamp 4.0 hfday 0K 432 wh
1 TV /PC / Mobile 75 W/app 3.0 | hiday oK 235 Wh
Define the daily consumption for summer: £ ] [Domease sppbances mo_Jweee [ ]rey  ox 200 i
H 1 Fridge [ Deep-freeze 1.00 kKWhdan 24.0 Q0K 1001 wh
«Number», «Appliance», «Power» e o
ish- and Cloth-washer 0.0 v aver,
0 Other uses
* 6 Lamps (LED or Fluo) ->18W/lamp->4h/ e -
p p Stand-by consumers = W tot 24 hjday 144 Wh
d ay ¢ Appliances info Total daily energy 2002 wh/day
(]

1 TV/PC/MObl|e->75W/app||ance->3 h/day Monthlv:::i::hbal im:soa KWh/mth
* 1 Domestic appliance->200W/appliance- [Consumption defiton by how vl

>1 h/day ® seasons a s | L Copyvalues |
1 Fridge/Deep-freezer->1kWh/day ->24h/ Months

day Week-end or Weekly o

Use only during

Show values of

daysin a week

Click on « Hourly Distribution » P Load \ 2 sove \ [ Other profie \ % concel | .
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Chapter 1: VCO - Definition of Hourly Distribution _Controller wi-
thout MPPT

' Dail e of energy, variant "Contraller with MPPT"

. 5 Definition of daily household consumptions for the year.
Define «4h->Lamps (LED or Fluo)» e
Lamps (LED or fluo) TV / PC | Mobile Domestic appliances- Fridge [ Deep-freeze
12H
g Sy L
. . 6H == Total 4 H 1sr 8H {{
Define «3h->TV/PC/Mobile» Ny
éﬂ'ﬂg‘u” 1H

Define «1h->Domestic appliances»

0 3 & 9 1z 15 18 21 24

Define «24h->Fridge/Deep-freezer»

Click on «Consumption» Houet
Load ‘ H Save D Other profile ‘ m 0K

PVsyst SA - Standalone 13



Chapter 1: VCO - Consumption Definition _Controller without

® Daily use of energv “ariant "SHS SolarHome System, 2.2 kWh/day, 570 Wp, controller without MPPT™

3 ition of daily household consumptions for Autumn (Sep-Nov).

. . . Cansumption | Hourly distribution
Definition of consumption by «Seasons» oaiy
Number Appliance Power Daily use Hourly distrib. Daily energy
a n d ((AUtu m n » G 6 Lamps (LED or fluo) 18 W iamp 5.0 hfday oK 540 Wh
1 TV /PC / Mobile 75 W fapp 2.0 | hjday oK 300 Wh
1 Domestic appliances 200 W/app 1.0 hfday OK 200 Wh
. . 8 1 Fridge [ Deep-freeze 1.00 kwhjday 24.0 oK 1001 Wh
Define the daily consumption for autumn: 012 P Gotneie o v
«Number», «Appliance», «<Power» Y T
0 Other uses
Stand-by consumers & W tot 24 hjday 144 Wh
* 6 Lamps (LED or Fluo)->18W/lamp- 7 YR — Tota dety cmsror 2185 ey

>5h/day —C ion definition by Show valuesof———————————— o2 global fen
« 1TV/PC/Mobile->75W/appliance->4h/ vears | Q{

® Seasons © i [ coovrabs |
d ay Winter

Months Spring

Weel d or Weekly d
Use only during
Click on «Hourly Distribution» 7] daveina mesk

Load ‘ H Save ‘ E = Other profile ‘ x Cancel oK
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Chapter 1: VCO - Definition of Hourly Distribution _Controller wi-

© Daitse of energy, variant "SHS SolarHome System, 2.2 kWh/day, 570 Wp, controller without MPPT™

3 Definition of daily household consumptions for Autumn (Sep-Nov).

Consumption | Hourly distribution

Lamps (LED or fluo)} TV / PC / Mobile Domestic appliances Fridge / Deep-freeze Show values of

Summer
@ autumn

Winter

Spring

Define «5h->Lamps (LED or Fluo)»

Define «4h->TV/PC/Mobile»

300

)
0

200
150

Click on «Consumption»

100

Hourly consumption [W]

0
=

Model

1
Load ‘ H Save ‘ E = Other profile x Cancel Ok
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Chapter 1: VCO0 - Consumption Definition_Controller without

Definition of consumption by «Seasons»
and «Winter»

Define the daily consumption for winter:
«Number», «Appliance», «Power»

« 6 Lamps (LED or Fluo)->18W/lamp-
>6h/day

« 1TV/PC/Mobile->75W/appliance ->6h/
day

Click on «Hourly Distribution»

® Daily use of energy, variant "SHS SolarHome System, 2.2 kWh/day, 570 Wp, controller without MPPT™

ition of daily household consumptions for Winter (Dec-Feb).

Consumption | Hourly distribution

Daily i
Number Appliance Power
3 Lamps {LED or flua) 18
1 TV [PC / Mobile 75
1 Domestic appliances 200
1 Fridge / Deep-freeze 1.00
] Dish- and Cloth-washer
o Other uses
o Other uses
Stand-by consumers (3

d Appliances info

Daily use
W flamp 6.0 hfday
W /app 6.0 hfday
W fapp 1.0 hfday
K\Whjday 24.0
W tot 24 h/day

Hourly distrib.

OK
OK
OK
OK

Total daily energy

Monthly energy

Daily energy
548 Wh
450 wh
200 Wh
1001 wh

144 Wh

2443 Wh/day
73.3 kWh/mth

Years
@® seasons

Months

—Consumption definition by

Summer
Autumn

®iinter;

Show values of

= Copy values

Use only during

days in a week

Week-end or Weekly us

/ Load

E = Other profile

—Daily global

ion

x Cancel

OK

PVsyst SA - Standalone
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Chapter 1: VCO - Definition of Hourly Distribution _Controller wi-

© Dailv 1se of energy, variant "SHS SolarHome System, 2.2 kWh/day, 570 Wp, controller without MPPT™

Definition of daily household consumptions for Winter {Dec-Feb).

3
Consumption | Hourly distribution
Lamps (LED or fluo) TV |/ PC | Mobile Domestic appliances Fridge [ Deep-freeze Show values of
Summer
=7 {Autumn:
® winter
Spring

Define «6h->Lamps (LED or Fluo)»

Define «6h->TV/PC/Mobile»

Click on «Consumption»

OK

x Cancel

Load

Model
‘ H Save ‘ E = Other profile

PVsyst SA - Standalone



Chapter 1: VCO - Consumption Definition _Controller without

Definition of consumption by «Seasons»
and «Spring»

Define the daily consumption for spring:
«Number», «Appliance», «<Power»

« 6 Lamps (LED or Fluo)->18W/lamp-
>5h/day

« 1TV/PC/Mobile->75W/appliance->4h/
day

Click on «Hourly Distribution»

[ ] Daily use of energy - ~ant "SHS SolarHome System, 2.2 kWh/day, 570 Wp, controller without MPPT™

Consumption | Hourly distribution

3 ition of daily household consumptions for Spring (Mar-May).

Daily i
Number Appliance
Lamps {LED or fluo)
TV / PC / Mobile

o

1

1 Domestic appliances

1 Fridge [ Deep-freeze

] Dish- and Cloth-washer
] Other uses

0 Other uses

Stand-by consumers

d Appliances info

Power

13 W flamp
75 W/fapp
200 W /app

1.00 | kwhiday

Daily use Hourly distrib.
5.0 hjday OK
4.0 | hfday oK
1.0 h/day OK
24.0 OK
24 hfday

Total daily energy
Monthly energy

Daily energy
540 Wh
300 Wh
200 Wh
1001 Wh

144 Wh

2185 Wh/day
65.5 kWh/mth

—Daily global

Use only during

days in a week

—Consumption definition by Show values of
Years Summer
= Copy values
@ Seasons Autumn —_—
Winter
Months @ Epring:
d or Weekly 9

/ Load ‘

1
H Save

ion

D Other profile x Cancel

OK

PVsyst SA - Standalone
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Chapter 1: VCO - Definition of Hourly Distribution _Controller wi-

® Daily use of energy, variant e System, 2.2 kWWh/day, 570 Wp, controller without MPPT™

Definition of daily household consumptions for Spring (Mar-May).

Consumption | Hourly distribution

Lamps (LED or fluo) TV / PC / Mobile Domestic appliances. Fridge / Deep-freeze Show values of
Summer
Autumn
Winter!

@® Spring

Define «5h->Lamps (LED or Fluo)»

Define «4h->TV/PC/Mobile»

300

1
th

200

m

Click on «OK» to confirm

=]
&

Hourly congsumption [W]

n
=]

o e

Load H Save ]: = Other profile x Cancel ‘ oK. ‘
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Chapter 1: VCO - System Definition _Controller without MPPT

Project Site Variant User notes

Project F vew 77 Load H Save m | Import | wp Export ° Project settings 'm' Delete | g Clent / ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined

Th e red messa g e. P I ease d ef| ne th e Site File Central Dakar_MNB2.5TT Central Dakar_MNB2.5TT Senegal a B +

SySte Ms Weather data File Icentral Dakar_MN82_SYN.MET Metzonorm 8.2 (2010-2021), Sat=100%  Synthetic 0/ q g

Please define the system!

Define the «System»

;i 1
Variant + New H Save » Import m’ Delete 0 Manage 7]
Results overvi
Variant n® VCo : Controller with MPPT N
System kind Standalone system with
batteries
Main parameter Optional i i System Production 0.00 kWhfyr
| (@) Orientation | ‘ @ Horizon ‘ Spedfic production 0.00 kWwh/kWp/yr
At ey Performance Ratio 0.00
| (@) User's needs | ‘ (® Near Shadings Mormalized production 0.00 kwh/fkWp/day
—_—— Array losses 0.00 kwhWp/day
| @ System Advanced 5 System losses 0.00 kwhkWp/day
Report

EE
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Chapter 1: VCO - System Definition _Controller without MPPT

S e I e c't a g e n e r i C 1 2V 1 6OA h S e a I e d Le a d m definition, Variant “Controller with MPPT", ¥ariant “Controller with MPPT™
AC i d b atte r List of subarrays Av. daily need: Enter accepted PLOL 5.0 % 7 ] Battery voltage 24 v 7]
y 0.98 kwh, Requested autonomy 4.0 day(s) Suggested capacity 405 ah
F 9 B v A | 1T 2% Detailed pre-sizing 9 Suggested PV power 463 Wip
#Mod o
Name Zeon. SN Giyrage | subaray design BackUp  Simplfied sketch
PV Array
B 1 1 The Pre-sizing suggestions are based on the Monthly weather data and the user's needs definition
Number of batteries in series (2) and in : — befn tr cesred e-szng conisens (PLOL, Autrary, Ettery votage)
2. Storage Define the battery pack (default checkboxes wil approach the pre-sizing)
| | | 2 3. PV Array design Design the PV array (PV module) and the control mode. You are advised to begin with a universal controller.
p a ra e 4, Back-Up Define an eventual Genset
Specify the Battery set
Sort batteries by ® voltage capadty manufacturer
_Generic d 12V 100 Ah Pb Open Plates Open 12V f 100 Ah Since 2000 o Q, Open |
Lead-acd ~ Battery pack voltage 24 v
i 2 ® batt . Global capadty 200 Ah
Once the parameters are defined to 2_° @ buteres s Nerter ot 2 Soretmemv oo 8 ko
. . batteries in parallel umber of elemen Total weight 190 kg
determine the nominal power of the PV 58] 5 okt state o wesr (. ofceen
Global system summary Total stored energy during the battery life 5082 kWwh
system, a red message indicates that it is S e Incalsaeof e (2t
y I g EUD::‘Z' :‘Zr‘:wu‘es ° perating battery temperature ——————
= Temperature mode
necessary to «select the PV module» e —
Maximum PV Power -
Number of contrallers 1 Fixed temperature (20 |°C Please choose the PV module !
Number of batteries 4 (2in series x 2in parallel) The battery temperature is important for the aging
Battery pack voltage 29 v of the battery. An increase of 10 °C divides the
. . “static” battery Ife by a factor of twa.
Click on «Subarrays Design»
¥ cancel oK
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Chapter 1: VCO - PV System Definition _Controller without MPPT

Select the generic 285 Wc module
300 Wc générique

Select the universal requlator mode
«Direct Coupling»
300 Wc générique

Select 1 module in series and 2 strings

Click «OK»

List of subarrays

Fl e apv AT

Mame zg: #5fring
PV Array
+ Generic_Poly_285W.PAN 1 2
“ Universal_Controller_LA_Direct.RLT 1

Global system summary

Number of modules 2

Module area 4m?2

Nominal PV Power 0.6

Maximum PV Power 0.5 kwdc

Number of controllers 1

Mumber of batteries 4 (2in series x 2in parallel)
Battery pack voltage 24V

Av, daily needs Enter accepted PLOL 5.0 %o d Battery voltage 24 v
0.98 kivh/day Requested autonomy 4.0 day(s) 7] Suggested capacity 405 Ah
B Suggested PV power 463 Wp
Storage | Sub-array design | Back-Up  Simplified sketch
—5Sub-array name and Orientation: Pre-sizing Help
Mame PV Array ® No sizing Planned power 0.5 kWp
Orient. Fixxed, Tilt 15.0°, Azim. 0.0° Resize or available area m?
Select the PV module
Available Now ~r Sortmodules @ Power Technalogy
_Generic | | 285wip30v  Si-poly Poly 285 Wp 72 cells Since 201¢ | |G, Open |
Sizing voltages : Vmpp (60°C) 31.2V
Voc (-10°C) 49.9V
—Select the control mode and the controller
Direct coupling of PV array to batter:
d Universal controller _Generic v ping ¥ ¥
—Operating mod Max. Charging - Discharging current
irect coupling! 29 10A U 3, Open
® Direct coupling o]
MPFT converter The operating parameters of the universal controller will automatically be
DC-DC converter adjusted according to the properties of the system.
rDesign the array
rHumber of modules and string Operating conditions:
should be: Vmpp (50°C)
Mod. in series 1 1 mod. nominal ¥mpp (20°C)
Woc (-10°C)
Mb. strings 2 betwesn 2 and 2
Plane irradiance 1000 W/m?2
d Impp (60°C) 15.8 A Max. operating power 0.52 kw
b. modul Isc (60°C) 17.0 A (at max, irrad and 50°C)
Nb. 2 A 4 m?
medules rea m Isc (3t 5TC) 6.9 A Array nom. Power (STC) 0.57 kiip
x Cancel oK
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Chapter 1: VCO - Definition of Detailed Losses _Controller wit-

Project Site Variant User notes
: + . 1 [ 4
Project New Load Save Import Export Project settings Delete client
. » -
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Dakar_MN82.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal q } +
Weather data File Dakar_MNS2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetic 0k Q g
Ready for simulation
Click on «Detailed Losses»
. -
Variant F new H Save| | w | Import Delete 0 Manage 7]
Results overvi
Variant n® VCo + 5HS SolarHome System, 2.2 kwh/day, 570 Wp, controller without MPPT W
System kind Standalone system with
tteries
Main parameter ~Optional i i System Production 0.00 kWhjyr
| @ Orientation | ‘ © e ‘ Spedific production 0.00 kwhkwp/jyr
’ Ram Simulation Performance Ratio 0.00
| @ User’s needs | ‘ @ Mear Shadings ‘ Normalized production 0.00
e Array losses 0.00
| @ system | | £ Advanced Simulation System losses 0.00 kwh/kWp/day
| (@) Detailed losses R
‘ :] Bt ‘
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Chapter 1: VCO - Definition of Detailed Losses _Controller wit-

hout MPPT

In «Thermal Parameters», check the box
«Bare sensors with air circulation all
around»

Click on «Ohmic Losses» to continue

© Py field detailed losses parameter

(~Field Thermal Loss Fact:

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

You can define either the Field thermal Loss factor or the standard NOCT coefficent:

the program gives the equivalence!

NOCT ivalent fact:

Thermal Loss factor
Constant loss factor Uc
Wind loss factor Uy

Default value acc. to mounting

Domes
Semi-ntegrated with air duct behind
Integration with fully insulated back

o

U = Uc + Uv * Wind vel

29.0
0.0

“Free”™ mounted modules with air dirculation

WimK

Wim mfs

MOCT (Nominal Operating Cell temperature) is
often specified by manufacturers for the module
itself. This is an alternative information to the
U-value definition which doesn't make sense when
applied to the operating array.

Don't use the NOCT approach. This is quite
confusing when applied to an array !

@ See the NOCT anyway

E._}' Losses graph

Cancel OK
x
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Chapter 1: VCO - Definition of Detailed Losses _Controller wit-

hout MPPT

Leave the default value at 1.50%

Click on «Module Quality - LID -
Mismatch» to continue

Global wiring resistance

mmmmmmmmmmmmmm

aaaaaaaaaaaaaaaaaaaaaaaaaa
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Chapter 1: VCO - Definition of Detailed Losses _Controller wit-
hout MPPT

Py field detailed losses parameter

Thermal parameter  Chmic Losses  Module quality - LID - Mismatch | Soilng Loss  TAM Losses  Spectral correction

Module quality
default
Module efficency loss  |-0.7 | %@

Deviation of the average effective module effidency with
respect to manufacturer spedifications,

«Module Efficiency Loss» (-0.7V)

~Module mis k

default
Power Loss at MPP 0.00 | %

v

(negative value indicates over-performance)
Leave the default value at 0% for «Power [ O ekiomuen | e

I OSS at M P P>) (-LID - Light Induced D i et ) ~Strings voltage mi: et )
LID loss factor 0.0 % Power Loss at MPP %l

Degradation of crystaline silicon modules in the first operating
hours with respect to the manufacturing flash test STC values
) Detailed study ‘

Click on «Soiling Losses» to continue

IQ Losses graph x Cancel oK

PVsyst SA - Standalone



Chapter 1: VCO - Definition of Detailed Losses _Controller wit-
hout MPPT

Click «OK» to save

0 Click the default checkbox for «<Annual e )
‘early loss factor % M
Loss Factor» y
Define monthly values

Detailed losses are the same
in all variants PVsyst SA - Standalone




Chapter 1: VCO - Run the Simulation _Controller without MPPT

Click on «Run the Simulation»

Project Site Variant User notes

: . 1
Project F vew 77 Load H Save m | Import | wp Export ° Project settings a Client
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Dakar_MN82.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal a
‘Weather data File Dakar_MNS2_SYM.MET Metzonorm 8.2 (2010-2021), Sat=100% Synthetic 0k~ Q

Ready for simulation

Report

| (@) Detailed losses

Variant + New H Save » Import 0 Manage
Results overvi
Variant n® VCo + 5HS SolarHome System, 2.2 kwh/day, 570 Wp, controller without MPPT W
System kind
—Main parameter ~Optional System Production
| (@) Orientation | ‘ (@) Horizon ‘ Specific production
’ Ram Simulation Performance Ratio
| (@) User's needs | ‘ (@) Near shadings ‘ Normalized production
e Array losses
| @ system * | | £ Advanced Simulation System losses

Standalone system with
tteries

0.00 kih/yr

0.00 kivh/kip/yr
0.00
0.00
0.00
0.00 kwh/kWp/day

\ 5] bt

PVsyst SA - Standalone
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Chapter 1: VCO - Simulation R

Main Simulation Results

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

esults _Controller without MPPT

2.2 kih/day, 570 Wp, controller without MPPT

Main results

ion ers-
Project DEMO - Stand alone system | Hew Collector array System Production 733 kiWhjyear Normalized prod. 3.52 kiWh/kWp/day
at Dakar Specific prod. 1285 kwh/kWpfyr  Array losses
Performance Ratio 0.637 System losses 0.13 kwhjfkWp/day
Site Central Dakar PV modules Poly 285 Wp 72cells  Battery: Solar 12v f 160 Ah
System type  Standalone MNominal power 0.57 kwp Battery voltage 24 v
Simulation 01/01 to 31/12 MPP voltage 36,4 Y Total capacity 320 Ah
(Generic weather data) MPP current 7.9 A
Daily Input/Output diagram Performance Ratio PR and Solar Fraction SF o |m Report ‘
T T =T T s 12 T T T T T T T T
“ Values from 01/81 to 31/%2 0o mos w0 me ameo conmmemm—0z0c o 1'1 PR: Performance Ratio (vf/¥r) - 0637 Tables
FRPRT—— E . . "
@ o B oo como 1.0 SF: Solar Fract ELo:
L = s oo oo @ 0ol
. . . o e om ° E g% I—: ~% Predef. graphs ‘
U:B —_—
° ) 3 0.5
s O 0.4 E = Hourly graphs
LU T LA %
B Jmak 0% E 03 AR
@ ae® 0.2
0.1 $ Ex i luati
L L L | L L L no {asg., Economic evaluation
1 2 3 4 5 B 7 8 Jan  Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec —_
Global incident in coll. plane [kWhim#/day]
Daily Input/Output diagram Performance Ratio PR e DF Loss diagram
Array Power Distribution Array Temperature vs. Effective Irradiance
T T T T T T 0 T T T T
Values from 01/01 te 31112 E Values from 01/01 to 3112 i
E 10 ]
I I I ! I I I 0 ! I I !
50 100 150 200 250 300 350 400 200 400 800 300 1000

Array Power Distribution

Effective power at the output of the array [W]
~

Effective Global, corr. for IAM and snsn?— S

rray Temperature vs, Effec »

PVsyst SA - Standalone

29



Chapter 1: VCO - Simulation Results_Report

@PVsyst
0 Save the PDF or print it

Project: DEMO - Stand alone system at Dakar

View the different pages of the report

PVsyst SA - Standalone 30



Chapter 2: VC1 - Project Creation _Controller with MPPT

Project Site Variant User notes
: + — 1 ] 4
PrO]ECt New | Load H Save mp  Import mp Export ° Project settings Delete am, Clent 7 ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Diakar_MN82.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal a = +
Weather data File Dakar_MNS2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetic 0 Q g
Simulation done
{version B.0.0, date 28/10/24)
Click on «Save - Create a new variant»
B -
Variant + New H Save » Import Delete 0 Manage 7]
Results overvi
Variant n® Vel 1 SHS SolarHome System, 2.2 kwh/fday, 570 Wp, controller with MPPT W
System kind Standalone system with
batteries
Main parameter ~Optional i i System Production 800 kWh/fyr
| @ Orientation | ‘ © e ‘ Spedific production 1403 kwh/kWp/yr
’ Ram Simulation Performance Ratio 0.695
| @ User’s needs | ‘ @ Mear Shadings ‘ Normalized production 3.84 kwh,
e Array losses 1.36 kwvh,
| @ system | | £ Advanced Simulation | System losses 0.32 kwh/kWp/day
| (@) Detailed losses | | [ Report |
‘ @ Economic evaluation ‘ | i~ Detailed results |
‘ :] Bt ‘
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Chapter 2: VC1 - SHS SolarHome System_controller with MPPT

Give a new name to the new variant:
«SHS SolarHome System_Controller
with MPPT»

Click on «Save as new» to create the
new variant while keeping the previous
parameters.

& PVsyst

Saving the simulation Variant ...

Description
5HS SolarHome System, 2.2 kWh/day, 570 Wp, controller with MPPT 0

File name

_DEMO_StandAlone. VC1

Directory 0:\PVsysts.0_Data\Frojects

x Cancel Hi Save as new

PVsyst SA - Standalone
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Chapter 2: VC1 - Controller with MPPT _User Requirements

® Project: _DEMO_Standlone.PR]

Project Site Variant User notes
Project F vew 77 Load H Save m | Import | wp Export ° Project settings a Client / ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Dakar_MN82.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal q | +
Weather data File IDakar_MN82_SYM.MET Metzonorm 8.2 (2010-2021), Sat=100% Synthetic 0 q g
Simulation done
{version B.0.0, date 28/10/24)
In the VC1 variant, we will avoid repeating
the steps already carried out in the VCO : + : ;
Variant New H Save » Import 0 Manage 7]
. y .
variant, as the user’s needs remain the reeutts overe
Variant n® VC1 : 5HS SolarHome System, 2.2 kwh/day, 570 Wp, controller with MPPT s Kind dalo n
System kin: Standalone system witl
sa m e . v v batteries
Main parameter ~Optional i i System Production 800 kWh/fyr
| @ Orientation ‘ © e ‘ Spedific production 1403 kwh/kWp/yr
3 ’ Ram Simulation Performance Ratio 0.695
CI IC k on «Syste m» | (@) User's needs ‘ (@ Near shadings ‘ Normalized production 3.84 kwhkwp/day
Array losses 1.36 kwhwp/day
@ System | | u Advanced Simulation | System losses 0.32 kwh/kWwp/day
| (@) Detailed losses | | [ Report |
‘ @ Economic evaluation ‘ | i~ Detailed results |
| H= |
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Select Universal Controller «kMPPT
Converter»

Click «OK» to save

List of subarrays

Fl e apv AT

=Mod "
Mame #Con. #5fring
ollector array
+ Generic_Poly_285W.PAN 1 2
- Universal_Controller_LA_MPPT.RLT 1

Global system summary

Number of modules 2

Module area 4m?2

Mominal PV Power 0.6 kiWp

Maximum PV Power 0.5 kwdc

Number of controllers 1

Mumber of batteries 4 (2in series x 2in parallel)

Battery pack voltage 24V

Chapter 2: VC1 - Controller with MPPT_User Requirements

, 570 Wp, contr with MPPT’

Av, daily needs Enter accepted PLOL 5.0 %o d Battery voltage 24 v

2.20 kwvh/day Requested autonomy 4.0 day(s) 7] Suggested capacity 479 Ah

[ =lbar Dinerem Suggested PV power 564 Wp

Storage | Sub-array design | Back-Up  Simplified sketch
—5Sub-array name and Orientation: Pre-sizing Help

Mame Mew Collector array ® No sizing Planned power 0.5 kWp

Orient. Fixxed, Tilt 15.0°, Azim. 0.0° Resize or available area o m?
Select the PV module

Available Now ] Sortmodules @ Power Technalogy

_Generic | | 285 Wp 30V Si-poly

Poly 285 Wp 72 cells

Sizing voltages : Vmpp (60°C) 31.2V

Voc (-10°C) 49.9V

—Select the control mode and the contr

d Universal controller _Generic
Operating mod
Direct coupling

® MPPT converter
DC-DC converter

MPPT power converter

Max. Charging - Discharging current

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

rDesign the array

Humber of modules and strings
should be:
Mod. in series 1 & No constraint
Mb. strings 2 betwesn 2and 3
nb. modules 2 Area 4 m?

Operating conditions:

¥mpp (50°C)

vmpp (20°C)

Woc (-10°C)

Plane irradiance 1000 W/m?2

Impp (60°C) 15.8 A Max. operating power 0.52 kw
Isc (60°C) 17.0 A (at max, irrad and 50°C)

Isc (at 5TC) 16.9 A Array nom. Power (STC) 0.57 kwp

Cancel oK
R ||
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34




Chapter 2: VC1 - Controller with MPPT_Run the Simulation

Project Site Variant User notes

: . 1
Project F vew 77 Load H Save m | Import | wp Export ° Project settings Delete | g Client ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Dakar_MN82.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal a ) +
Weather data File Dakar_MNS2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetic 0k Q g 7 ]

Ready for simulation

Click on «Run Simulation»

Variant F new H Save| | w | Import Delete 0 Manage 7]
Results overvi
Variant n® Vel : 5HS SolarHome System, 2.2 kwh/day, 570 Wp, controller with MPPT W
System kind Standalone system with
tteries
Main parameter Optional i i System Production 0.00 kWhfyr
| (@) Orientation | ‘ @ Horizon ‘ Spedfic production 0.00 kWwh/kWp/yr
’ Ram Simulation Performance Ratio 0.00
| @ User's needs | ‘ @ Near shadings ‘ Normalized production 0.00 kihjap)
—_— Array losses 0.00 i Infe
| @ System | | u Advanced Simulation System losses 0.00 kwhkWp/day
| (@) Detailed losses | R

EE

PVsyst SA - Standalone 35



apter 2: VC1 - Controller with MPPT_Run the Simulation

2.2 kih/day, 570 Wp, controller with MPPT

i ion ers- Main results
Project DEMO - Stand alone system | Hew Collector array System Production 798 kiWhjyear Normalized prod. 3.84 kWh/kWp/day
at Dakar Specific prod. 1400 kwhkWpfyr  Array losses

Performance Ratio 0.694 System losses 0.33 kwhjkWp/day

Site Central Dakar PV modules Poly 285 Wp 72cells  Battery: Solar 12v f 160 Ah

System type  Standalone MNominal power 0.57 kwp Battery voltage 24 v

. . . Simulation 01/01 to 31/12 MPP voltage 36,4 Y Total capacity 320 Ah
M a I n SI m u | atl O n Res u |ts (Generic weather data) MPP current 7.9 A

Daily Input/Output diagram Performance Ratio PR and Solar Fraction SF
T T TEE TS =T 1. T T T T T T
o diBlues from 0T/ to 36iDecs cmeo emmo mmm: cmmmm—: o ;f PR: Performance Ratio (Y/ Yr) : 0,694 Tables ‘
; . . = o oer o ocmeomusderemmer: ] 10 Solge Fracgian (ESg! / Elgad) © o 0.99 S
Click on «Report» to generate and view ; 53 S et gt |
. R 0.7] - ]
the simulation results report . ] 55 |
o 0.4 D Hourly graphs
° ] 03] -
0.2
1 1 1 L 1 1 1 gé ].i Economic evaluation
1 2 3 4 5 6 7 8 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily Input/Output diagram .| Glabalincicent in col. plane [kWhinday] Ferformance Ratio PR | DF Loss diagram ‘

Array Power Distribution

Array Temperature vs. Effective Irradiance

60 T T T T
o Values from 01/01 to 3112
sTC

T T T
Values from 01/01 to 31/12

S0
40
30

o
100 200 300 400 500 o 200 400 600 800 1000
= Effective power at the output of the array fW] Effective Global, corr. for IAM and shadjnas DAtimal
Array Power Distribution | Array Temperature vs, Effec |
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Chapter 2: VC1 - Controller with MPPT_Simulation Report

K | § Repor dranentaspOr et (] oy tocbon | o4 Eort
K < raesais > 31 | @ & | (2w |[]

@PVsysT

PHOTOVOLTAIC SOFT WARE

Save the PDF or print it

PVsyst - Simulation report

Standalone system

Project: DEMO - Stand alone system at Dakar

Variant: SHS SolarHome System, 2.2 kWh/day, 570 Wp, controller with MPPT
Standalone system with batteries

Compare the VC1 variant with VCO Sysenpone:501p

Central Dakar - Senegal

PVsyst SA - Standalone 37



Chapter 3: VC2 - Create a New Variant_ PNomPV = 1.6 kW

Project Site Variant User notes
: + . 1 [ 4
PrO]ECt New | Load H Save mp  Import mp Export ° Project settings Delete am, Clent 7 ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Dakar_MN82.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal q } +
Weather data File Dakar_MNS2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetic 0k Q g
Simulation done
{version B.0.0, date 28/10/24)
B -
Variant + New H Save » Import Delete 0 Manage 7]
Results overvi
Variant n® Vel 1 SHS SolarHome System, 2.2 kwh/fday, 570 Wp, controller with MPPT W
System kind Standalone system with
tteries
Main parameter ~Optional i i System Production 800 kWh/fyr
| @ Orientation | ‘ © e ‘ Spedific production 1403 kwh/kWp/yr
’ Ram Simulation Performance Ratio 0.695
| @ User’s needs | ‘ @ Mear Shadings ‘ Normalized production 3.84 kwh,
e Array losses 1.36 kwvh,
| @ system | | £ Advanced Simulation | System losses 0.32 kwh/kWp/day
| (@) Detailed losses | | [ Report |
‘ @ Economic evaluation ‘ | i~ Detailed results |
‘ :] Bt ‘
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Chapter 3: VC2 - Create a New Variant_ PNomPV = 1.6 kW

Give a new name to the new variant:
«PNomPV = 1.6 kW»

Click «Save as new» to create the new
variant while keeping the previous
settings

L PVsyst

Saving the simulation Variant ...

Description

Household, Summer 7.6 kWh/day, Winter 3.3 kwh/day, PNomPV = 1.6 kw,
File name

_DEMO_StandAlone.WC2

Directory 0:\PVsysts.0_Data\Projects

x Cancel Hi 5

dve as new

PVsyst SA - Standalone
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Chapter 3: VC2 - Define User Requirements_PNomPV = 1.6 kW

Project Site Variant User notes
: + . 1 [ 4
PrO]ECt New | Load H Save mp  Import mp Export ° Project settings Delete am, Clent 7 ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Dakar_MN82.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal q } +
Weather data File Dakar_MNS2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetic 0k Q g
Simulation done
{version B.0.0, date 28/10/24)
. . 7
Click to edit «User’s Needs»
B -
Variant + New H Save » Import Delete 0 Manage 7]
Results overvi
Variant n® VC2  :Household, Summer 7.6 kWh/day, Winter 3.3 kWwh/day, PNomPV = 1.6 kW, ~
System kind Standalone system with
tteries
Main parameter ~Optional i i System Production 2064 kWhjyr
| @ Orientation ‘ © e ‘ Spedific production 1290 kwh/kWp/yr
’ Ram Simulation Performance Ratio 0.640
| @ User’s needs ‘ @ Mear Shadings ‘ Normalized production 3.53 kwh,
Array losses 1.67 kvh,
| @ system | £ Advanced Simulation | System losses 0.32 kwh/kWp/day
| (@) Detailed losses | [ Report |
‘ @ Economic evaluation ‘ | i~ Detailed results |
‘ :] Bt ‘
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Chapter 3: VC2 - Define Consumption_PNomPV = 1.6 kW

Definition of consumption by «Seasons»
and «<Summer»

Define Summer Daily Consumption:

«Number», «Appliance», «Power»

* 6-Lamp (LED or Fluo)->10 W/lamp
->4h/day

« 1-TV/PC/Mobile->120 W/app->3h/day

« 2 - Domestic appliances->200 W/app-
>2h/day

* 1-Fridge/Deep-freeze->2 kWh/day-
>24h

* 1 -Dish-and Cloth-washer->1000 W
(aver)-> 1h/day

» 1-Air conditioner->500 W/app->6h/
day

Click on «Hourly Distribution»

[ Daily use of energy, variant "Household, Summer 7.6 kWh/day, Winter 3.3 kWh/day, PNomPV = 1.6 kW,

1
/' Load ‘ H Save ‘

Definition of daily h hold c ptions for {Jun-Aug).
Consumption | Hourly distribution
)
Number Appliance Power Daily use Hourly distrib. Daily energy
=3 Lamps (LED or fluo) 10 W lamp 4.0 hfday OK 240 wh
1 TV /PC f Mobile 120 W fapp 3.0 hfday OK 360 Wh
2 Domestic appliances 200 W fapp 2.0 hfday OK 800 Wh
1 Fridge [ Deep-freeze 2.00 kwh/day 24.0 OK 1999 Wh
1 Dish- and Cloth-washer 1000.0 | W aver. 1.0 hfday OK 1000 Wh
1 Air conditioner 500 W fapp 5.0 hfday OK 3000 Wh
o Other uses 0
Stand-by consumers 10 W tot 24hfday 240 wh
d Appliances info Total daily energy 7639 Wh/day
Monthly energy 229.2 kWh/mth
—Daily global ion
—Consumption definition by Show values of
Years ® summer
@ Seasons 0 Autumn = Copy values
Winter
Months Spring
Week dor
Use only during d
days in a week

D Other profile ‘ | x Cancel | oK.

PVsyst SA - Standalone
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Chapter 3: VC2 - Hourly Distribution_PNomPV = 1.6 kW

Define: 1h = Dish-and Cloth-Washer

Define: 6h = Air conditioner

Click on «Consumption»

® Daily use of energy, variant "Household, Summer 7.6 kiWh/day, Winter 3.3 kiWh/day, PNomPY = 1.6 ki,”

Definition of daily h hold © ions for (Jun-Aug).

P

Consumption = Hourly distribution

Lamps (LED or fluo)} TV / PC | Mobile Domestic appliances. Fridge [ Deep-freeze Show values of
® summer
Autumn
Winter
Spring
Dish- and Cloth-washer— —Air conditioner Daily global consumption

Hourly sonsumption <]

Model

Load ‘ H Save ‘ E 2 Other profile ‘ | x Cancel oK

PVsyst SA - Standalone
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Chapter 3: VC2 - Define Consumption_PNomPV = 1.6 kW

] Daily use of energy. ©~ "t "Household, Summer 7.6 kWwhjday, Winter 3.3 kWh/day, PNomPV = 1.6 kW™

3 ion of daily household consumptions for Autumn (Sep-Nov).

Consumption | Hourly distribution

Daily

Number Appliance Power Daily use Hourly distrib. Daily energy
. oy . & Lamps (LED or flug) 10 Wilamp 4.0 h/day oK 240 Wh
Definition of consumption by «Seasons» 1~ g e T whe o e o o
and «Autumny» 2 Domestic appliances 200 | Wiapm 20 | hiday oK 800 Wh
1 Fridge [ Deep-freeze 2.00 kwh/day 24.0 oK 1995 Wh
1 Dish- and Cloth-washer 1000.0 | W aver, 1.0 hjday oK 1000 Wh
1 Air conditioner 500 W/fapp 3.0 h/day OK 1500 Wh

Define Autumn Daily Consumption: S

Stand-by consumers 10 W tot 24 hfday 240 Wh
«Number», «Appliance», «Power» ) Total dsiy cncroy 6139 whday
d Appliances info Monthly energy 184.2 kwh/mth
—Daily global ion

« 1 - Air conditioner->500 W/appl-> 3h/day [Conmtmption defation by———) -Shows vakues o

Years Summer
® = Copy values
Seasons ——

Months

Spring

Week-end or Weekly us

Click on «Hourly Distribution» e erly g

days in a week

o

1
/ Load ‘ H Save ‘ E = Other profile x Cancel 0K

PVsyst SA - Standalone



Chapter 3: VC2 - Hourly Distribution_PNomPV = 1.6 kW

Define: 6h = Air conditioner

Click on «Consumption»

® Dailvuse of energy, variant "Household, Summer 7.6 kih/day, Winter 3.3 kiWh/day, PNomPV = 1.6 kw,”

Consumption | Hourly distribution

—Lamps (LED or fluo)— TV / PC { Mobile ————

—Domestic appliances——

2 Definition of daily household consumptions for Autumn (Sep-Nov).

Fridge [ Deep-freez:

1
Load ‘ H Save ‘

E N Other profile

Show values of

‘summer:
® Autumn

Winter

Spring

x Cancel

QK

PVsyst SA - Standalone
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Chapter 3: VC2 - Define Consumption_PNomPV = 1.6 kW

Definition of consumption by «Seasons»
and «Winter»

Define Winter Daily Consumption:

«Number», «Appliance», «Power»

* 6-Lamps (LED or Fluo)->18W/lamp-

>5h/day

1 - TV/PC/Mobile->75W/app->3h/day

* 1-Domestic appliances->200W/app-
>2h/day

* 1-Fridge/Deep-freeze->1kWh/day-
>24h/day

* 1 -Dish-and Cloth-washer->1000W-
>1h/day

Delete Winter Daily Consumption (Air

Conditioner)

Click on «Hourly Distribution»

® Daily use of energy, variant "Household, Summer 7.6 k\Wh/day, Winter 3.3 kiWhjday, PNomPV = 1.6 ki,”

3 ion of daily household consumptions for Winter (Dec-Feb).

Consumption | Hourly distribution

Daily
Number Appliance Power Daily use Hourly distrib. Daily energy
& Lamps (LED or fluo) 18 Wlamp 5.0 hfday OK 540 Wh
1 TV f PC / Mobile 75 Wifapp 3.0 hfday oK 225 wh
1 Domestic appliances 200 W/app 2.0 hfday OK 400 Wh
1 Fridge /Deep-freeze 1.00 kwh/day 24.0 (214 1001 Wh
1 Dish-and Cloth-washer 1000.0 | W aver. 1.0 hjday oK 1000 Wh
o (Other uses
o Other uses 0.0 da 0
Stand-by consumers & W tot 24 hfday 144 Wh
€ Avpliancesinfo Total daily energy 3310 Wh/day
Monthly energy 99.3 kwh/mth
—Daily global ion
—Consumption definition by- Show values of
Years Summer
® Seasons a Autum|:| = Copy values
@ iWinter!
Months Spring
W d or Ky o
Use only during
days in a week

Load ‘ H Save ‘ E = Other profile x Cancel oK

PVsyst SA - Standalone
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Chapter 3: VC2 - Hourly Distribution_PNomPV = 1.6 kW

The «Air Conditioner» is automatically
removed as soon as it is deleted from the
consumption

Click on «Consumption»

L] Daily use of energy *+ariant "Household, Summer 7.6 kWh/day, Winter 3.3 kWh/day, PNomPV = 1.6 kW,~

Consumption | Hourly distribution

—Lamps (LED or flue)—— TV f PC / Mobil

Domestic

2 nition of daily household consumptions for Winter (Dec-Feb).

Fridge | Deep-freez:

Load ‘

i
H Save

]: = Other profile

—Daily global

Hourly sonsumption [£W]

1.2

?07
037
067
047

Show values of.

Summer

02

x Cancel

QK
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Chapter 3: VC2 - Define Consumption_PNomPV = 1.6 kW

Définition de la consommation par
«Saisons» et «Printemps»

Definition of consumption by «Seasons»
and «Spring»

«Number», «Appliance», «Power»

* 6-Lamp (LED or Fluo)->10 W/lamp
->4h/day

« 1-TV/PC/Mobile->120 W/app->3h/day

« 2 - Domestic appliances->200 W/app-
>2h/day

* 1-Fridge/Deep-freeze->2 kWh/day-
>24h

* 1-Dish-and Cloth-washer->1000 W
(aver) ->1h/day

« 1-Air conditioner->500 W/appliance-
>3h/day

Click on «Hourly Distribution»

L Daily use of energy, variant "Household, Summer 7.6 kWhjday, Winter 3.3 kWwh/day, PNomPV = 1.6 kW~

Consumption | Hourly distribution

3 ion of daily household consumptions for Spring (Mar-May).

Daily i

Number Appliance Power Daily use Hourly distrib. Daily energy
& Lamps (LED or fluo) 10 W iamp 4.0 hfday OK 240 Wh

1 TV [ PC / Mabile 120 W japp 3.0 hjday oK 360 Wh

2 Domestic appliances 200 W /app 2.0 hjday OK 800 Wh

1 Fridge / Deep-freeze 2.00 kwh/fday 24.0 (014 1999 Wh

1 Dish- and Cloth-washer 1000.0 | W aver. 1.0 hfday oK 1000 wh

1 Air conditioner 500 W/iapp 3.0 hiday OK 1500 Wh
o Other uses J 0.0 0w

Stand-by consumers 10 W tot 24 hfday 240 wh
d I e Total daily energy 6139 Wh/day
Monthly energy 184.2 kwh/mth
—Daily global ion
—Consumption definition by——— —Show values of
Years Summer
® Seasons 0 Autumn = Copy values
e
Months :
d or v d
Use only during
days in a week
Mod
Load ‘ H Save ‘ D Other profile x Cancel OK

PVsyst SA - Standalone
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Chapter 3: VC2 - Hourly Distribution_PNomPV = 1.6 kW

Define: 3h = Air conditioner

Click on «OK» to confirm this window and
the next one

Consumption | Hourly distribution

Definition of daily household consumptions for Spring (Mar-May).

—Lamps (LED or fluoc)}—— TV [ PC / Mobil

Fridge { Deep-freez

Show values of:

iSummErE

Autumn

Winter
® Spring

Load ‘

i
H Save

]: = Other profile

Hourly consumption. kW]

‘ x Cancel

‘ o« ‘
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Chapter 3: VC2 - System_PNomPV = 1.6 kW

Project Site Variant User notes

. — 1 »
Project F vew 77 Load H Save m | Import | wp Export ° Project settings 'm' Delete | g Clent ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined

Site File Central Dakar_MN82.5T Central Dakar_MN82.5TT Senegal a o +

Weather data File Central Dakar_MN82_SYMN.MET Meteonorm 8,2 (2010-2021), Sat=100% Synthetic ok~ q g

Please define the system!

Define the «System»

. -
Variant + New H Save » Import m’ Delete 0 Manage 7]
Results overvi
Variant n® VC2  :Household, Summer 7.6 kWh/day, Winter 3.3 kWwh/day, PNomPV = 1.6 kW, ~
System kind Standalone system with
batteries
Main parameter Optional i i System Production 0.00 kWhfyr
| (@) Orientation | ‘ @ Horizon ‘ Spedfic production 0.00 kWwh/kWp/yr
At ey Performance Ratio 0.00
| (@) User's needs | ‘ (® Near Shadings ‘ Mormalized production 0.00

Array losses 0.00
System losses 0.00 kwhkWp/day

| @ System

EE
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Chapter 3: VC2 - Storage Definition_PNomPV = 1.6 kW

W /day, PMomPV = 1. it “Household, &} Vhyday, PNomPV
List of subarrays Av. daily needs Enter accepted PLOL 4.0 % 7] Battery voltage 43 v
5.81 kivh Requested autonomy 5.1 day(s) Suggested capacity 961 Ah
#laab v AT 9 . ;
[ Detaicd presang Suggested PV power 1.69 kiwp
MName #hod #5tring
#Con T Storage | Sub-array design Back-Up  Simplified sketch
New Collector array d
Se | ect a g e n e ri c 1 2V 1 60Ah Sea | ed P b batte ry Generic_Maono_400W.PAN 4 1 The Pre-sizing suggestions are based on the Monthly weather data and the user's needs definition
* Universal_Controller_LA_MPPT.RLT 1 1. Pre-sizing Define the desired Pre-sizing conditions (PLOL, Autonomy, Battery voltage)
2, Storage Define the battery pack {default checkboxes will approach the pre-sizing)
3. PV Array design Design the PV array (PV module) and the control mode. You are advised to begin with a universal contraller.
4. Back-Up Define an eventual Genset
—Specify the Battery set
Sort batteries by @ voltage capacity manufacturer
Th b f b A . . (2) _Generic S~ a2v 160 Ah Pb Sealed Gel Solar 12V / 160 Ah Since 2000 o C, Open |
€ nu er of batteries Iin series Leniacd = satery pack volage oy
i e i e Global capacity (C10) 800 #h
a n I n a ra e 2 batteries in series
p . :”mte’ D; bf“’e”?: lﬁg Stored energy (80% DOD) 15.4 kiih
umber of elemen
batteries in parallel Total weight 742 ig
100.0 | * % Initial State of Wear (nb. of cycles) Nb. cydes at 80% DOD 1300
Global system summary Total stored energy during the battery life 21332 kwh
100.0 % Initial State of Wear (static)

Number of modules 4
perating battery temperature ————

Module area
Temperature mode

Click on «Sub-array Design» to define N

Maximum PV Power Fixed (air-conditioned) ~

th e PV Syste m Number of controllers . 1 Fixed temperature |25 |®C

MNumber of batteries 10 {2 in series x 5in parallel)

The battery temperature is important for the aging
Battery pack voltage 24V of the battery. An increase of 10 °C divides the
“static™ battery life by a factor of two.

Cancel OK
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Chapter 3: VC2 - PV System Definition_PNomPV = 1.6 kW

Select the generic 400 Wc module
Select the regulation mode «MPPT
Converter»

Select 4 modules in series and 1 string

Click on «OK»

List of subarrays

F o4 AV AT

#Mod P
Name #Con. #String
- New Collector array
Generic_Mono_400W.PAN 4 1
L Universal_Controller_LA_MPPT.RLT 1

Global system summary

Number of modules
Module area
Nominal PV

ower
Maximum PV Power
Number of controllers
Number of batteries
Battery pack voltage

0.0 kWdc

1

10 (2in series x 5 in parallel)
24V

Av. dally needs Enter accepted PLOL 4.0 e d Battery voltage 45 v d
5.81 kwh/day Requested autonomy 5.1 day(s) d Suggested capadity 961 ah
|4 Detailed pre-sizing Suggested PV power 1.69 kWp
Storage | Sub-array design | Back-Up  Simplified sketch
—Sub-array name and Orientatior Pre-sizing Helpr
Mame Mew Callector array I @® Mo sizing Planned power kwp
Qrient., Fixed, Tilt 15.0°, Azim. 0.0° Resize or available area 0 m2
—Select the PY module
Available Now ] Sortmodules @ Power Technology
_Generic ~wo| | 400 Wp 32v Si-mono Mona 400 Wp 72 cells Since 2020
Sizing voltages : Vmpp (60°C) 33.0 V
voc (-10°C)  52.0V
Select the control mode and the controller
MPPT pow te
d Universal controller _Generic | power converter
—Operating mod Max. Charging - Discharging current
Direct coupling PPT 1000 24 Q) Open ‘
® MPPT converter The operating parameters of the universal controller will automatically be
DC-DC converter adjusted according to the properties of the system.
—Design the array
Humber of modules and string Operating conditions:
should be: Vmpp (60°C) 132V
Mod. in series 4 Mo constraint Vmpp (20°C) 156 W
voc (-10°C) 208 V
Mb. strings 1 M between 1and 1
Plane irradiance 1000 W{m?
&P | mppe0°T) 0.5 A Max, operating power 1.45 K
b. modul Isc {B0°C) 11.3 A (at max. irrad and 50°C)
Nb. modules 4 Area 9 m2
Isc (at STC) 113 A Array nom. Power (5TC) 1.60 kKWp
Cancel | oK
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Chapter 3: VC2 - Run the Simulation

Project Site Variant User notes
- + . 1 . Py
PrO]ECt New |/ Load H Save mp  Import mp Export ° Project settings Delete am, Clent 7 ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Dakar_MN82.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal q +
Weather data File Dakar_MNS2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetic 0k Q g 7 ]
Ready for simulation
Click on «Run the Simulation»
. -
Variant F new H Save| | w | Import Delete O Manage 7]
Results overvi
Variant n® VC2  :Household, Summer 7.6 kWh/day, Winter 3.3 kWwh/day, PNomPV = 1.6 kW, ~
System kind Standalone system with
batteries
Main parameter ~Optional i i System Production 0.00 kWhjyr
| @ Orientation | ‘ © e ‘ Spedific production 0.00 kwhkwp/jyr
’ Ram Simulation Performance Ratio 0.00
| @ User's needs | ‘ @ Near shadings ‘ Normalized production 0.00 kivh/kWp)i
e Array losses 0.00 i Infe
| @ system | | £ Advanced Simulation System losses 0.00 kwh/kWp/day
| (@) Detailed losses | Report
@ Economic evaluation Detailed results
‘ :] Bt ‘
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Chapter 3: VC2 - Simulation Report

= Tesas075

it PV/sysT

PVsyst - Simulation report a
Standalone system

Project: DEMO - Stand alone system at Dakar
Variant: Household, Summer 7.6 kWh/day, Winter 3.3 kWhiday, PNomPV = 1.6 kW,
Standalone system with batteries
System power: 1600 Wp
Central Dakar - Senegal

Simulation Report

Author
PVsyst Développeurs (Suisse)
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Chapter 4: VC3 - New Variant_ PNomPV = 5.6 kW, Storage 37 kWh

la Project: DEMO - Stand alone system at Dakar_Project.PR1

Project Site Variant User notes

: 1
Project F vew 77 Load H Save m | Import | wp Export ° Project settings 'm' Delete | g Clent ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Central Dakar_MN82.5T Central Dakar_MN82.5TT Senegal a +
Weather data File [Central Dakar_MNS2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100% Synthetic o} q g

Please choose the plane orientation !

Click on «New» and create a new
simulation variant: «Communication 0
station, constant 1 kW, secure, PNomPV = O e PN

Variant ) new save | wp | Import m’ Delete
5.6 kW, storage 37 kWh» ——
Variant n® VC3  :New simulation variant s
System kind Standalone system with
batteries
Main parameters ~Optional i i System Production 0.00 kWh/yr
| @ Orientation ‘ ® e ‘ Spedific production 0.00 kwhkwp/jyr
T B Performance Ratio 0.00
| © User's needs | ‘ @ Mear Shadings ‘ Normalized production 0.00 kwhWp/day
Define the same orientation as in the _ ey o 00 Koy
@ System Advanced Simulation System losses 0.00 kWh/kWp/day
previous variants P o
® E evaluat Detailed re:

EE
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Chapter 4: VC3 - User Requirements_PNomPV = 5.6 kW, Storage

37 kWh

Define «User Requirements»

Project Site  Variant

Project
Project's name
Site File

‘Weather data File

User notes

. 1
F vew 77 Load H Save wp  Import  mp Export ° Project settings 'm' Delete | g Clent
DEMO - Stand alone system at Dakar Client name Not defined
Central Dakar_MN82.5IT Central Dakar_MN82.5IT Senegal q
Central Dakar_MN82_SYM.MET Meteonorm 8.2 (2010-2021), Sat=100% Synthetic ok q

User's needs not defined.
With a Stand-alone system you have to define valid (non-zero) user's needs.

Variant

Variant n®

: Communication station, constant 1 kW, secure, PNomPV = 5.6 ki, storage 37 kWh W

+=

New H Save » Import m’ Delete 0 Manage

Results overvi

System kind

~Main parameter

~Optional

System Production

| @ Orientation

‘ @ Horizon

‘ Spedific production
Performance Ratio

Run Simulation

| © User's needs

‘ @ Mear Shadings

‘ Normalized production
Array losses
System losses

Standalone system with
tteries

0.00 kih/yr

0.00 kivh/kip/yr
0.00
0.00
0.00
0.00 kwh/kWp/day

\ 5] bt
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Chapter 4: VC3 - Load Profile PNomPV = 5.6 kW, Storage 37 kWh

¢ Daily use of energy, variant "Communication station, constant 1 kW, secure, PNomPY = 5.6 kW, sto

Definition of daily household consumptions for the year.
Consumption | Hourly distribution
—Daily
Number Appliance Power

Hourly distrib. Daily energy
Lamps {LED or fluc) 0 M flamp Y

TV / PC | Mobile 0

Domestic appliances 0
[Fridge / Deep-freeze 0.00 kwh/day

Dish- and Cloth-washer 0.0

[Other uses u

S|[e|e|e|e|e|e

Click on «Other Profile» to define a new
type of load profile

[Other uses ] 'app

Stand-by consumers 1 W tot 24 hfday 0 Wh

Total daily energy 0 Whjday

Appliances inf
P RSO Monthly energy 0.0 kWh/mth

—Daily global ion
—Ci ion definition by
@ Years

Seasons

Months

—Week-end or Weekly use —————————————— "
Use only during

days in a week

Mo appliance defined.

"/ Load Save ‘ E :Oﬁ'\er profile ‘ | x Cancel | ‘ oK
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Chapter 4: VC3 - Load Profile PNomPV = 5.6 kW, Storage 37 kWh

© User's needs definitionVariant:  “Communication station, constant 1 kW, secure, PNomPV = 5.6 ki, storage 37 kWh", Variant "C...

Type of load profile: «Fixed constant Comment e Usersnecds
CO n S U m ptIO n» General features
Kind of load profile ~Fixed ion
Unlimited load (grid) @
@ Fixed constant consumption Fixed consumption i
Mhfyr
Monthly values
Daly profies ~Info system: Defined PV array-
. . . Probability profiles Mominal PV Power 0.00 Wp
Define «Fixed Consumption = 1 kW» i Extnated system yied 000 kb
Household consumers PriomPV | PLoad average 0.00 Pnom ratio
Load values from a CSV hourly daily file 7 PriomPV / PLoad max 0.00 Prom ratio
Click on «OK» to confirm
Model
/' Load Save
el print ¥ concel oK

PVsyst SA - Standalone 57



Chapter 4: VC3 - System_PNomPV = 5.6 kW, Storage 37 kWh

Project Site Variant User notes

: . 1 ?
Project F vew 77 Load H Save m | Import | wp Export ° Project settings 'm' Delete | g Clent ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Central Dakar_MN82.5T Central Dakar_MN82.5TT Senegal a ) +
Weather data File Central Dakar_MN82_SYMN.MET Meteonorm 8,2 (2010-2021), Sat=100% Synthetic ok~ q g

Please define the system!

Define «System»

. -
Variant + New H Save » Import m’ Delete 0 Manage 7]
Results overvi
Variant n® VC3 : Communication station, constant 1 kW, secure, PNomPV = 5.6 ki, storage 37 kWh W
System kind Standalone system with
tteries
Main parameter Optional i i System Production 0.00 kWhfyr
| (@) Orientation * | ‘ (@) Horizon ‘ Spedfic production 0.00 kWwh/kWp/yr
At ey Performance Ratio 0.00
| (@) User's needs | ‘ (® Near Shadings ‘ Mormalized production 0.00

Array losses 0.00
System losses 0.00 kwhkWp/day

| @ System

EE
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Chapter 4: VC3 - System_PNomPV = 5.6 kW, Storage 37 kWh

mmunication station, constant 1 kW, secure, PNomPV mmunication station, constant 1 kW, secure, PNomP"
List of subarrays Av. daily needs Enter accepted PLOL 5.0 % 7] Battery voltage 43 %
24.0 kwh/da Requested autonomy 4.0 day(s) 7] Suggested capacity 2353 ph
Fl e apv AT . "
S Detalied pre-sizing Suggested PV power 5.89 kWp
I h led Pb ot
Se ect d g eneric 1 2V 1 60A Sea (= P Name scon, o0 Storsge | Sub-srrsy design Back-Up  Simplified sketch
battery a
o 1 1 The Pre-sizing suggestions are based on the Monthly weather data and the user's needs definition
1 1, Pre-sizing Define the desired Pre-sizing conditions (PLOL, Autonomy, Battery voltage)
2, Storage Define the battery pack (default checkboxes will approach the pre-sizing)
3. PV Array design Design the PV array (PV module) and the contral mode. You are advised to begin with & universal contraller.
4. Back-Up Define an eventual Genset
Select 4 batteries in series and 6 in Specty the atrery st
a ra I Iel Sart batteries by @ voltage capacity manufacturer
p _Generic 12w 160 Ah Pb Sealed Gel Solar 12V / 160 Ah Since 2000 el € Open ‘
All technol. i Battery pack voltage 48 v
3 batteries in series Global capacity (C10) 960 Ah
= :“’“Ee’ °: b‘atte”e‘: 1:: Stored energy (80% DOD) 36.9 kith
i umber of elemen
batteries in parallel Total weight 1781 kg
2 o 100.0 | * % Initial State of Wear (nb. of cycles) Nb. cydes at 80% DOD 1300
D efl n e « B a tte ry Te I I I p e ra t U re ( 2 5 C ) » Global system summary Total stored energy during the battery life 51 Mwh
100.0 % TInitial State of Wear (static)
Number of modules a ting battery b N
Moduie area perating ery temperatur
Temperature mode
Nominal PV Power 3
Masimum PV Power y F\xed (air-conditioned)
| . k b . d f h Number of controllers L Fixed temperature |25 | °C Please choose the PY module !
- y - . - . s N
C I c O n ((S u a rray Des I g n » to e I n e t e Mumber of batteries 24 (4in series x 6 in parallel) The battery temperature is important for the aging
Battery pack voltage 48 v of the battery. Anincrease of 10 °C divides the
PV Syste m “static™ battery life by a factor of two.

Cancel oK
x
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Chapter 4: VC3 - System_PNomPV = 5.6 kW, Storage 37 kWh

Select the generic 400 Wc module

Select the regulation mode «MPPT

Converter»

Select 7 modules in series and 2 strings

Click on «OK» to confirm

" Stand-alone system definition, Variant “Communication station, constant 1 kW, secure, PNomPV = 5.6 ki, storage 37 kWh", Variant “Communication station, constant 1kW, secure, PNomPV = 5.6 kW, stora...

List of subarrays

Fl e apv AT

=Mod "
Mame #Con. #5fring
-+ Generic_Mono_400W.PAN 7 2
- Universal_Controller_LA_MPPT.RLT 1

Global system summary

Number of modules 14

Module area 31m?

Mominal PV Power 5.6 kiWp

Maximum PV Power 5.4 kwidc

Number of controllers 1

Mumber of batteries 24 (4in series x 6 in parallel)

Battery pack voltage 48V

Av, daily needs Enter accepted PLOL 5.0 %o d Battery voltage 43 v
24.0 kWwh/day Requested autonomy 3.0 day(s) 7] Suggested capacity 1765 Ah
B Suggested PV power 5.92 kWp
Storage | Sub-array design | Back-Up  Simplified sketch
—Sub-array name and Orientaton——————— —Pre-sizing Help
Mame Mew Collector array ® No sizing Planned power 8.4 kWp
Orient. Fixxed, Tilt 15.0°, Azim. 0.0° Resize or available area 49 m?
Select the PV module
Available Now ~r Sortmodules @ Power Technalogy
_Generic | l400wp32v  Si-mono Mono 400 Wp 72 cells Since 202~ | | 4 Open |

Sizing voltages : Vmpp (60°C) 33.0V
Voc (-10°C) 520V

—Select the control mode and the contr

MPPT power converter
d Universal controller _Generic v P
—Operating mod Max. Charging - Discharging current
Direct coupling MPPT 1000 43 128 A 21A Uni ontroller with <, Open |
® MPPT converter The operating parameters of the universal controller will automatically be
DC-DC converter adjusted according to the properties of the system.
rDesign the array
rHumber of modules and string Operating conditions:
should be: Wmpp (50°C) 231V
Mod. in series 7 No constraint ¥mpp (20°C)
Vac (-10°C) 364V
Mb. strings 2 betwesn 3 and 4
Plane irradiance 1000 W/m?2
&9 | Impp (s0°C) 21.0 A Mayx. operating power 5.1 kW
b. modul Isc (60°C) 2.7 A (at max, irrad and 50°C)
Nb. 14 Al 31 m?
medules rea m Isc (3t 5TC) 254 Array nom. Power (STC) 5.6 kilp

| Cancel | oK
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Chapter 4: VC3 - Loss PNomPV = 5.6 kW, Storage 37 kWh

Project Site Variant User notes

Project F vew 77 Load H Save m | Import | wp Export ° Project settings Delete | g Client ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Dakar_MN82.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal q } +
Weather data File Dakar_MNS2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetic 0k Q g
Ready for simulation
Define the same «Detailed Losses» as in
«VCO»
. 1 »
Variant F new H Save| | w | Import Delete 0 Manage 7]
Results overvi
Variant n® VC3 : Communication station, constant 1 kW, secure, PNomPV = 5.6 ki, storage 37 kWh W
System kind Standalone system with
tteries
Main parameter ~Optional i i System Production 0.00 kWhjyr
| @ Orientation * | ‘ @ i ‘ Spedific production 0.00 kwhkwp/jyr
’ Ram Simulation Performance Ratio 0.00
| @ User's needs | ‘ @ Mear Shadings ‘ Normalized production 0.00 kwhWp/day
e Array losses 0.00 kwhWp/day
| @ system | | £ Advanced Simulation System losses 0.00 kwh/kWp/day
| (@) Detailed losses Report
ts

EE
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Chapter 4: VC3 - Run the Simulation_PNomPV = 5.6 kW, Storage

Project Site Variant User notes
: + . 1 [ 4
PrO]ECt New | Load H Save mp  Import mp Export ° Project settings Delete am, Clent 7 ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Dakar_MN82.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal q } +
Weather data File Dakar_MNS2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetic 0 Q g
Ready for simulation
. -
Variant F new H Save| | w | Import Delete 0 Manage 7]
Results overvi
Variant n® VC3 : Communication station, constant 1 kW, secure, PNomPV = 5.6 ki, storage 37 kWh W
System kind Standalone system with
tteries
Main parameter ~Optional i i System Production 0.00 kWhjyr
| @ Orientation * | ‘ @ i ‘ Spedific production 0.00 kwhkwp/jyr
’ Ram Simulation Performance Ratio 0.00
| @ User’s needs | ‘ @ Mear Shadings ‘ Normalized production 0.00
e Array losses 0.00
| @ system | | £ Advanced Simulation System losses 0.00 kwh/kWp/day
| (@) Detailed losses | R
‘ :] Bt ‘
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Chapter 4: VC3 - Report_ PNomPV = 5.6 kW, Storage

e docmentasPOF. 1 ot [] Copytocoboard | o Exprt
o7 >l @@ | 1w |[]

G@PVsyst

Standzlone system

Project: DEMO - Stand alone system at Dakar
Variant: Communication station, constant 1 kW, secure, PNomPV = 5.6 kW, storage 37 kWh
Standalone system with batteries
System power: 5.60 kWp
Central Dakar - Senegal

Simulation Report

Author
PVsyst Développeurs (Suisse)
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Chapter 5: VC4 - New Variant_PnomPV = 12 kW, Storage

la Project: DEMO alone m at Dakar_Project.PRJ

Project Site Variant User notes

: . 1
Project F vew 77 Load H Save m | Import | wp Export ° Project settings 'm' Delete | g Clent ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Central Dakar_MN82.5T Central Dakar_MN82.5TT Senegal a ) +
Weather data File Central Dakar_MN82_SYMN.MET Meteonorm 8,2 (2010-2021), Sat=100% Synthetic ok~ q g

Create a new simulation variant «Rural
little industry, 5 kW 10H/day, 1 kW during

1 = . -
night, PnomPV = 12 kW, Storage» Variant F| e b)) wport T oskte | QR onoge /] @
Results overvi
Variant n® VC4  :New simulation variant d
System kind Standalone system with
batteries
Main parameter ~Optional i i System Production 0.00 kWhjyr
| @ Eriemn | ‘ © e ‘ Spedific production 0.00 kwhkwp/jyr
At ey Performance Ratio 0.00
| © User's needs | ‘ @ Mear Shadings ‘ Normalized production 0.00 kwhWp/day
Array losses 0.00 kwhWp/day
@ System Advano System losses 0.00 kWh/kWp/day
Repo!
aluation Detailed results

EE
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Chapter 5: VC4 - User Requirements_PnomPV = 12 kW, Storage

la Project: DEMO - Stand alone system at Dakar_Proje:

Project Site Variant User notes
Define the same orientation as in the Project F e 7 oot [ e | oot | oot | QY roectsetings ] oo | & gen /] @
preVIous Varlants Project's name DEMO - Stand alone system at Dakar Client name Not defined

Site File Central Dakar_MN82.5IT Central Dakar_MN82.5IT Senegal O\

‘Weather data File Central Dakar_MNS2_SYN.MET Metzonorm 8.2 (2010-2021), Sat=100% Synthetic 0k q 8 7 ]

User's needs not defined.
With a Stand-alone system you have to define valid (non-zero) user's needs.

Define «User Requirements»

Variant F new H Save| | w | Import m’ Delete O Manage 7]
Results overvi
Variant n® VC4  :Rural litthe industry, 5 kW 10H/day, 1kW during night, PnomPV = 12 kW, Storage ~
System kind Standalone system with
batteries

~Optional il i System Production 0.00 kWh/yr

~Main parameters-

Spedific production 0.00 kwhkwp/jyr

| @ Orientation ‘ Horizon
Run Simulation Performance Ratio 0.00
| (@) User's needs ‘ Mear Shadings ‘ Mormalized production 0.00 kwh/fkWp/day
- Array losses 0.00 kwhfkWp/day

System losses 0.00 kwhkWp/day

EE
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Chapter 5: VC4 - User Requirements_PnomPV = 12 kW, Storage

Type of Load Profile:

-Daily Profiles

-Weekly Modulation

-Number of Working Days: «5»

Define the values of the daily profile
«Weekly Modulation»

Number of working days: «5»

Click on «Daily Profile»

© User's needs definiionVariant: "Rural litte industry, 5 kW 10H/day, 1kW during night, PnomPV = 12 kW, Storage”, Variant "Rur...

Comment  |New User's needs
General features | Daily profile

—Kind of load profil —User's needs: Yearly energy defined
mited load (gric] Average power 0.08 W
Fixed constant consumption Yearly energy 0.72 kihfyr
Monthly values
@ Daly profies —Info system: Defined PV array.
N | PV Pow 0.00 W,
Probability profiles ominal PV Fower vip
Estimated system yield 0.00 kWhfyr
Household consumers .
PriomPV / PLoad average Priom ratio
Load values from a CSV hourly/daily file < PromPY / PLoad max Prom ratio

aily profil
Constant over the year

Seasonal modulation

Please define the daily profile values.

1
./ Load ‘ H Save ‘

Bl Print K concel ok
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Chapter 5: VC4 - User Requirements_PnomPV = 12 kW, Storage

Define «Hourly Values»

Click on «OK» to confirm

General features | Daily profile

Comment  |Nouveau Besoins de [utilisateur

Graph

User's needs: daily profile, weekly modulation

" Variant "Rur..

—Hourly value:

T T T

n
T

Honrly Power kW]

i

0 2
perator {acting on all values)
@ 1dentical
Add
Multiply
Renormalize to sum

il

Value |0.00 kw

8 work out |

14 16 1

hows values of

Working Days R

% Copy values |

HHHHH"L e
1 | I 1 I Average
] 20 22 2

T Oh 1.00
ih 1.00

| 2h [1o0
] 3h 1.00
4h 1.00
i 5h 1.00
&6h 1.00
B 7h 1.00
gh 5.00
T 3h 5.00
10h |500

4 Day sum
Month sum
kw

= ]

1Z2h |5.00

13h |s.00

14h |5.00

15h |5.00

16h |5.00

17h  [5.00

1Bh |Lo0

19h |100

20h |Loo

21h |Lo0

22h (100

23h |Lo0
267 kW

0.064 Mwh/day
1.92 Mwh/mth

e

[l Print

‘ | ¢ cancel
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Chapter 5: VC4 - System_PnomPV = 12 kW, Storage

Project Site Variant User notes

: . 1 ?
Project F vew 77 Load H Save m | Import | wp Export ° Project settings 'm' Delete | g Clent ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Central Dakar_MN82.5T Central Dakar_MN82.5TT Senegal a ) +
Weather data File Central Dakar_MN82_SYMN.MET Meteonorm 8,2 (2010-2021), Sat=100% Synthetic ok~ q g

Please define the system!

Define the «System»

. -
Variant F new H Save| | w | Import m’ Delete 0 Manage 7]
Results overvi
Variant n® VC4  :Rural litthe industry, 5 kW 10H/day, 1kW during night, PnomPV = 12 kW, Storage ~
System kind Standalone system with
tteries
Main parameter Optional i i System Production 0.00 kWhfyr
| (@) Orientation * | ‘ (@) Horizon ‘ Spedfic production 0.00 kWwh/kWp/yr
At ey Performance Ratio 0.00
| (@) User's needs | ‘ (® Near Shadings ‘ Mormalized production 0.00

Array losses 0.00
System losses 0.00 kwhkWp/day

| @ System

EE
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Select a generic 12V 160Ah Sealed Pb
battery

Select «4» batteries in series and «6» in
parallel

Battery operating temperature: (25°C)

Define «Sub-array Design»

little industry, 10H[day, 1 kW di night, PnomP¥

List of subarrays

Fl e apv AT

=Mod "
Mame #Con #5fring
PV
5 1 1

Global system summary

Number of modules 1
Module area
Nominal PV Power

Masimum PV Power
Number of controllers 1
Mumber of batteries 24 (4in series x 6 in parallel)

Battery pack voltage 48V

Av, daily needs Enter accepted PLOL 5.0 %o d Battery voltage 12 v d
0.00 kwwhjda: Requested autonomy 4.0 day(s) 7] Suggested capacity 1 4h
Suggested PV power 0.68 Wp

> Detailed pre-sizing

Storage | Sub-array design Back-Up  Simplified sketch

4

The Pre-sizing suggestions are based on the Monthly weather data and the user's needs definition

1. Pre-sizing Define the desired Pre-sizing conditions (PLOL, Autonomy, Battery voltage)

2, Storage Define the battery pack (default checkboxes will approach the pre-sizing)

3. PV Array design Design the PV array (PV module) and the contral mode. You are advised to begin with & universal contraller.
4. Back-Up Define an eventual Genset

—Specify the Battery set

Sart batteries by @ voltage capacity manufacturer
_Generic 12w 160 Ah Pb Sealed Gel Solar 12V / 160 Ah Since 2000 el € Open ‘
All technol. i Battery pack voltage 48 v
. Global capacity (C10) 960 Ah
4 batteries in series
= b - :“’“Ee’ °: b‘atte”e‘: 1:: Stored energy (80% DOD) 36.9 kith
i umber of elemen
atteries in parallel Total weight 1781 kg
100.0 | * % Initial State of Wear (nb. of cycles) Nb. cydes at 80% DOD 1300
Total stored energy during the battery life 51 MWwh

100.0 % TInitial State of Wear (static)

perating battery temperatur
Temperature mode

Fixed (air-conditioned) |

Fixed temperature Please choose the PV module !

The battery temperature is important for the aging
of the battery. Anincrease of 10 °C divides the
“static” battery life by a factor of two.

Cancel oK
x
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Se I ect th e g e n e ri C 400 Wc m Od u I e ® Stand-alone system definition, Variant "Rural little industry, 5 kW 10H/day, 1 kW during night, PnomPV = 12 kW, Storage”, Variant "Rural litHe industry, 5 kW 10H/day, 1 kW during night, PnomPV = 12 kW, 5...

List of subarrays Av. daily needs Enter accepted PLOL 5.0 % 7] Battery voltage 43 %
52.6 kivh/day Requested autonomy 3.0 day(s) 7] Suggested capacity 3866 Ah
Fl e apv AT . "
[ Detaikd pre-sizing Suggested PV power 13.0 kWp
=Mod "
Name ZCon,  TOMING | ginrage | Sub-array desion | Back-Up  Simplified sketch
i o = o I
Select the regulation mode «MPPT slecior ey by name and Orntaton Pre-saing Help ,
++ Generic_Mono_400W, PAN 10 3 Mame Mew Collector array ® Mo sizing Planned power 5.4 kwp
C onverter»  Universal_Controller LA_MPPT.RLT ! Orient.  Fixed, Tilt 15.0°, Azim. 0.0° — or available area 49 mz
lect the PV module
Available Now ~r Sortmodules @ Power Technalogy
_Generic ~| [400wp32v  simono Mono 400 Wp 72 cells since 2020 | | Open |

Select 10 modules in series and 3 strings Sang votoges . Vnpp (G0°C) 330

Voc (-10°C) 520V

—Select the control mode and the controller

MPPT power converter
d Universal controller _Generic v P
Operating mode——————— Max. Charging - Discharging current
Direct coupling MPPT 1000 W 43 275 A 104 A Univ <, Open |
1 © MPPT converter The operating parameters of the universal controller will automatically be
Click «OK» to save Global system summary DC-DC converter adiusted according to the properties of the system.
Number of modules 30 [ Design the array
c7 rHumber of modules and string Operating conditions:
Module area 67 m?
e should be: Vmpp (60°C) 330
Nominal PV Power 12.0 . i (20°0Y v
X ” anid Mad. in series 10 (% No constraint vmpp (20°C) 390V
Maximum PV Power 0.0 kWwdc Voc {-10°C) 590 v
Mumber of controllers 1 Nb. strings 3 between 2and 3
Mumber of batteries 24 (4in series x & in parallel) Plane irradiance 1000 W/m2 :
v mpp (50°C) i ax. operating power X
Battery pack voltage 48 Impp (50°C) e A M i 10.9 kw
ypasvelag ! b, moduh 20 A o7 m: Isc (60°C) 34.0 A (at max. irrad and 50°C)
- modules rea " Isc (at 5TC) 33.8 A Array nom. Power (STC) 12.0 kwp

| Cancel | oK
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Project Site Variant User notes
: + . 1 [ 4
PrO]ECt New | Load H Save mp  Import mp Export ° Project settings am, Clent 7 ]
Project's name DEMO - Stand alone system at Dakar Client name Not defined
Site File Dakar_MN82.5IT Meteonorm 8.2 (2010-2021), Sat=100% Senegal q } +
Weather data File Dakar_MNS2_SYN.MET Meteonorm 8.2 (2010-2021), Sat=100%  Synthetic 0k Q g
Ready for simulation
. -
Variant + New H Save » Import 0 Manage 7]
Results overvi
Variant n® VC4  :Rural litthe industry, 5 kW 10H/day, 1kW during night, PnomPV = 12 kW, Storage ~
System kind Standalone system with
tteries
Main parameter ~Optional i i System Production 0.00 kWhjyr
| @ Orientation | ‘ © e ‘ Spedific production 0.00 kwhkwp/jyr
’ Ram Simulation Performance Ratio 0.00
| @ User’s needs | ‘ @ Mear Shadings ‘ Normalized production 0.00
- Array losses 0.00
| @ system | | £ Advanced Simulation System losses 0.00 kwh/kWp/day
| (@) Detailed losses | Report
‘ :] Bt ‘
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w\*mm mMm
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PVsyst - Simulation report

Standalone system

Project: DEMO - Stand alone system at Dakar

Variant: Rural litle industry, 5 KW 10H/day, 1 kW during night, PromPV = 12 kW, Storage
Standalone system with batteries
System power: 12.00 kip
S|mu|at|on Report Central Dakar - Senegal
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