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Pourquoi?

* CCR a une expe rtise: Leccr développe des applications géographiques pour appuyer les

gouvernements, les agences qui décident des options de technologies qui seront plus adaptées pour

répondre a leur objectifs d’électrification rurale.

* CCRaun ObjECtif . mettre a disposition I'information accessible et publique.

Données Acces gratuit et en

SIg

Conférences

Publications

ligne

+

Flexibilité
Interactivité
utilisateurs/audience Potentiel(lle)s
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RE2 AF

un outil relatit aux
options de production
d électricite — “oft-gri
“en Afrique.

Unité Energies Renouvelables
Institute for Energy and Transport, JRC Ispra
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= | Cosrdunales:

Quelle est la quantité de radiation
solaire globale a Dakar ?

Quelle est la distance de Garissa
(Kenya) de la ligne électrique la
plus proche

Combien coute 1kWh produit par des
Panneaux photovoltaiques (PV) a
Goundam, Mali?

Avec la définition d’un cout de
I’Energie diesel et PV, quelle option
off-grid est la moins chere a
Sokode, Togo?
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Qu’est ce que c’est?

2 renewable energies
rural electrification
n africa

» Définition de scenarios et comparaison des options de production électrique (hors réseaux) off-grid en Afrique
* Completement disponible en ligne : ne requiert pas de softwares spécialisés ou des plug-ins.

* Visualisation simultanée des different layers : la densité de population, le tracé des infrastructure ( lignes haute tension,

route et rail) avec les ressources énergétiques renouvelables.
* Développé en utilisant un software et des librairies Open Source (MapServer, OpenlLayers, GeoExt)
* Audience: les décideurs politiques, le monde académiques, les investisseurs ....

* Défini pour étre utilisable pour tous les types d’utilisateurs; de non-expert a avancé
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De la méthodologie a I'outil RE2,AF

METHODOLOGIE Derivés de: Description:
-Ressources - Routes

-Couts - Parcs Nationaux

MODELE \‘ Nouveau layers / ..~_

\ 4

Explore, visualise, compare & simule
OUTIL ;
des scenarios
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Données d’entree

* Implémentation humaine: centres urbains soient plus de 6,700, points en 2010
* Réseau électrique: plus de 230,000 km dans 46 pays

* Centrales électriques: plus de 900 centrales dans 54 pays, pour quasi 200GW

* Irradiation globale: ~900 to >2600kWh/m?

* Diesel: Couts estimes en 2008, 2010 et 2012 (source GIZ)

* PhotoVoltaique (PV): 8 layers ( avec des prix du module (panneau ) quivont de 0.75 a 2.5 €/W,))
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Le portail

http://re.jrc.ec.europa.eu/re2naf.html

| Legal notice | Contact | English (en) ¥

2 renewable energies
rural electrification
n africa

JOINT RESEARCH CENTRE
Institute for Energy and Transport (IET)

European Commission > JRC > IET > REMEA > RE2nAF

Data
Layers | Zoom | Legend |
=) | 1| Country profile
=) || Population
[35]# settlements [Pop.2010)
= |__| Administrative boundaries
a Countries
= |__I Infrastructure
8 Power plants
[ Roads
[35]# Etectricity Transmission Grid
[35]0) Accesibiity [minutes of travel
)= | Energy profile
= |__| Renewable energy resources
[35]# Global irradiation [kWh/m2]
|| Electricity cost

Base layer: Google Physical

gooole

Map Scale: 1: 55468034 v | Coordinates:  34°4T44.7°N,07°54'16.8°W  Full Screen . 5
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http://re.jrc.ec.europa.eu/re2naf.html

Bar outil cartographique

| Legal notice | Contact | English (en) ¥

2 renewable energies
rural electrification
africa

s JOINT RESEARCH CENTRE
Institute for Energy and Transport (IET)
European Commission > JRC > IET > REMEA > RE2nAF

Data ROt --@TFrE0 9 ASHM
=) Country profie j
9 Population G
[5]# settemens [Pop.2010]
222 Administrative boundaries
[S]# countries
512 Infrastructure
[ Power plants
[E]#™Roads
[E]# lectriciy Transmission Grid
[B]0 Accesibiity [minutes of travel
5 Energy profle
5[] Renewable energy resources
[%]@ Global iradiation (kWhim2]
- Electricity cost

NPt x==EH F80 ¢ 0L

N\

i3 =-HE0 IR0

s ¥ Boulai - =

Map Scale: 1: 55468034 v/ Coordinates:  34%4744.7'N,07°54168W  Full Scroon . §

Feature Info 4=/

africansett, OpenLayers.Feature.Vector_1507 EI .
africanpplants, OpenLayers.Feature.Vector_1509 EI = )
africangrid, OpenLayers.Feature.Yector_1511 | =]

Value

medium

Existing

AdRalmauA
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Liste des layers

JOINT RESEARCH CENTRE

Institute for Energy and Transport (IET)

@ Map data 2013 Google, INEGI, MapLink, Tolo Atss - Torms of Use:
| | Coordinates:  34'4T44T'N, 07'5416.8°W Full Scroen ; §
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= | | Energy profile
(=} || Renewable energy resources
[0 Global irradiation [kWhim2]

-
U

(= |_| Electricity cost
~[X]|# P minigrid [ctsemwh
[]#@Pv minigrid [ctsexwr  Transparency b |
. @8 Diesel 2010 [cis€kWH Information P
[3]# Diesel 2008 [ctsekw Lo ;
Delete layer

| Layers | Zoom || Legend
= | 1| Country profile
S || Population

= | 1| Energy profile

~|__| Electricity cost

- [55] ™ Electricity Transmission Grid
[35] ) Accesibility [minutes of trave!

=) || Renewable energy resources
[35] ) Global irradiation [KWh/m2]

- [ # settem
= || Administrati Transparency b
S Countri Information [
= || Infrastructure
Legend '3
8 Power
@ g Roads

[0 - 1000)

* [1000 - 100000)
* [100000 - 500000)
® [500000 - 1M)

® [1M-5M)

® =5m)
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Analyse comparative
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Base layer: Google Physical

Foret de la

1

Kayanga

‘:orel de

Mampaye

v | Roadmap
Select a country:
Guinea-Bissau il
Select diese! price [cts€/l]
Select ... Y| | Add layer I

Select PV module price [€/Wp]
[ Select ... 7 ' Add layer

Add layer comparison pv-d'csel\
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Cout du Diesel

Roadmap [
@]
Select 8 country:
| Guinsa | I

Select diesel price [oE/]:

70 i l Add layer ]
Select P\ module price [ENWp]:
1.50 I l Add layer ]

lAdd layer comparison pv—di&el]
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European Commission > JRC> IET > REMEA > RE2nAF

Data
| tavers || zoom | Legend |
3 ) Country profile
= (22 Populstion
[E]@ settiements [Pop.2010]
= [ Administrstive boundsries
[ countries
3 [ Infrastructure
[E]¥ Power plsnis
[+ Rosas

[M]¥ Etectricty Transmission Grid
[E]) Acoesibility [minutes of travel t

= | 1| Energy profile
2| | Renewabie energy resources

[E]. | Gicos! irradiston [kWnim2]

= | Electricity cost
[E]# Diese: 2

M 0tz ==FHTra0o v J20s

Map Scale: | 11733376 ¥ Coordinates:

Base layer: | Google Physical

10°4121.5°N, 15°28'04.6"W

Roadmap |»
@

Select 2 country:

| Guinea el
Select diesel price [cS):

[0 |2/ [ asdieyer |
Select PV module price [EWp]:
[Sclect.. gl Adasyer |
Add tayer compsrison pr-diese

Full Screen |, §
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Cout du Photovoltaique

Roadmap [Data T EBtx==H1ruo ¢ 5808 Base layer: | Google Physical v Roadmap >
[E, Roadmap [E i ~—l-m
3 [ Country profie (@]
B — = (. Populstion Select s country:
- o
@ | ) IR, oo
B Counsos Select diesel price [o€1]:
Select a country: Select a country: e o

[H]# roscs.
|G..I'I'EE k] Guinea Blamﬁwrmmﬁssmcﬁd Se Py ot s ]
[0 Accesibilty [minutes of trsvel t )

3 4 Energy profie

Select diesel price [o=1]: Select diesel price [o£]: W,Tm . 2 i

= R ——l T R = o
Delete layer

Select PV module price [£7Wp]: Select PV module price [EWp]:

PR TN e —

0.75

1.00

1.25 |

1.50 n py-diesel |Add layer comparisen py-diessl |

1.75

2.00

2.25

2.50

Map Scale: 1 - 1733376 ¥ Coordinates:  O7°5905.3'N, 16°0300.8'W  Full Screen ) |
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[«]1%]

wiau nama : M..“

Comparaison

o

=> carte du pays avec en bleu les zones ou le diesel est plus
avantageux, et en orange, les zones ou le solaire est plus
avantageux

Roadmap
Select a country:

Guinea-Bissau

HOEs =0 FG0 | @RS sy cogerhysia

Lope, PSSR

51| Country profle
=[] Population
[2]# settiemens [Pop 2010] Select diesel price [cis€/l;
Administrative boundaries
e
5 [ Infrastructure
-Elaf’uw-lp\smz Select PV module price [EWp]:
E
[E]# Etestricity Transmission Grid
[2]0 Accesibilty [minutes of travel
1= Energy profile
[ Renewable energy resources
[E]0) Global imadiation fewhim2]
3 Electriciy cost
[]™ Difference Pv(1.25€Kwp)-dic

[E]CPv mirigrd [cts€Rwh:
[E]0 mieset 2010 [cisemmm

14T4TN, 14°144T5W  Full Screen )y o

1: 1733376 |

Feature Info
| pudiec10, OpenLayers.Feature. Vector_490
| elepv125, Openlayers.Feature.Vector_492
* elediesel10, Openlayers.Feature.Vector_494
| Name - value
| Class [50-70)
‘ Value 50.478001

.; pvdiec10, Openlayers.Feature.Vector_450
- I Name « Value
£ Class [(-30)-(-20))

j Value -20.498001
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Comparalson

Exemple au Nigeria — environ 170 Millions
habitants

Parametres en jeu: distribution de population et
distance a la source d’energie

OO
@ ,ooglc

Goo SIL

Diesel :

89cts€/l (2008): 26-69 cts€/kWh
5

Diesel :56c¢ts€/l (2010): 18-40 cts€/kWh

hogle
- L&)

e
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—— Commission



Quelgues remarques

* 'objectif est de proposer des éléments de comparaison pour

ameéliorer I'acces a un cout abordable de |’ électricité en Afrique.

* || est important d’actualiser de maniere fiable et réguliere ces

données partiellement distribuées.

European
Commission
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PV GIS

Evaluation du potentiel et . .

performance des options
PV

Unité Energies Renouvelables
Institute for Energy and Transport, JRC Ispra
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Simulation des rendements selon

options techniques

* Données disponibles et téléchargeables

* Données de irradiation journaliere et mensuelle
 Année Météorologique typique

Résultats d’analyse:
Calculs de |la performance des différentes options PV

PV Relié au réseau ( GRID _CONNECTED)
PV automome ( OFF_GRID)

PV avec suivi solaire (TRACKING_PV)
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Home Tools -

Download -

Documentation - About us -

News

Cursor:

Selected:
Elevation (m): ]

TRACKING P\

OFF-GRID

MOMTHLY DATA

DALY DATA

HOURLY DATA

T

Lat/Lon:

B - |

PERFORMANCE OF TRACKING PV: RESULTS

Summary

Provided inputs: 250
Location [LatiLon]: 16.018, -16.491
Horizon: Calculated
Distabase used: PVGIS-CMSAF 200
P technology: Unknown —
P installed [KWp]: 1 g
System loss [%]: 14 = 150
]
Simulation cutpu E
T 100
Slope angle [ 45 (opt) ;
Yearly P\ energy production [kKVWh]: 2180 o
Yearly in-plans iradiation [kKWhim=]: 2830 50
“ear-to-year variability [KWh]: 76.3
Changes in output due to:
Angle of incidence [%]: 1.3
Speciral effects 3] 70
Temperature and low irradiance [%)]: 93
Total loss [36]: 232

Monthly energy output from tracking PV system

Month

Tracking mounting options
(Click on series to hide)

@ ertical axis

16.018, -16.491

Use terrain shadows:
# Calculated herizon

[ Uplead horizon file

Solar radiation database”

PV technology”

Installed peak PV powsr [KWp]~
System loss [%]”

Tracking mounting options
Slope [
Slope []

¥ ertical axis

O Inclined axis

O Two-axis

@ Vigualize resulis

@ PV output

4

Jan Feb Mar Agpr May Jun Jul Aug Sap Oct Mov Dec

Mo file chosen

I GAID CONNECTED &' PERFORMANCE OF TRACKING PV L2

| PYGIS-CMSAF \

| Unknown b |

m ¥ optimize
|{[]_9{| | Optimize

L Download csv

@ Radiation @ Info

Qutline of horizon

™
_
MWW
( 45
N
[ %"H__
w || T
|II
SW SE
\"1_____ -
=

M Herizon height
== Sun height, June
- 3Zun height, December
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Capacités

e Optimisation de l'orientation
des panneaux

Pour PV connectés ou off-grid

* Disponibilité des données
mensuelles, journaliere et
horaire

e Données sur la “TYPICAL
METEOROLOGICAL YEAR”

Cursor:

Selected:

Elevation (m):

TRACHING PV

Use terrain shadows:

14.410, -11.453 ¥ Calculated horizon
&7

Solar radiation datsbass

P technology”

Installed peak P power [KWp]
System loss [3%]

Fixed mounting options
Mounting position

Slope [FT

Azimuth []

PV electricity price

Choose File | No file chozen

PVGIS-CMSAF

Crystalline silicon

Free-standing

#| Optimize slope

Crptimize slope and azimuth
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Power production estimate for off-grid PV system

Exemples de résultats HH“HHH

|

Provided inputs:
Locafion [Lat/Lon] ])
4 . b ° ° Horizpn: ~ Calculated
* Caracteristiques de la simulation === o
P installed [Wp]:
aaaaaaaaaaa ity [Wh: utput @ Energy not captu
Discharge cu imit [%e]: 40
nsumption y [Wh] 200
b ° ° M Slope angle [T Battery performance for off-grid PV system
e Statistiques de simulation
Simulation ot 3

= ntage of days [%)]

33
0
Percentage days with full battery [%]: 47.92
Percentage days with empty battery 32268
Average energy not capiurn /h 4511
izsi : 39.35
@
[}
° . =}
o
o]
@
=
o
E t . t . . d . t . | . I

* Graphique de performance par mois
* Production et consommation E e s et

e option off-grid :Performance des batteries

Estimation état de charges des batteries
apres 1 jour de consommation 3 I
* Disponible en ligne http://re.jrc.ec.europa.eu/pvg_tools/en/tools.html 3 I I l - - I I
kuropean
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Questions?

You can find me at cesar.carmona-moreno@ec.europa.eu
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