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IMPLEMENTATION OF REMOTE WEBSIG OF A

PHOTOVOLTAIC MICROGRID IN CONAKRY

(GUINEA)

Inadvertant load shedding: 2 to 5 power 
outage per day,
 Palliative: generators inaccessible to all. 
 Paradox: 
 Good untapped solar potential

Hence the need to use solar energy as an alternative 
source to fossil fuels
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Conakry region in Guinea

ELECTRCITY PROBLEM

BRESSAN (2014) 
 Solution: Photovoltaic Energy
 Topic : Implementation of a centralized remote 

monitoring tool
 Benefits : 
 Reduce the period of the Return On Investment
 limit production losses
 improve the performance of the installations

PROPOSED SOLUTION

Problematic
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Register solar plants
of Conakry in order to 

create a spatial 
database of Web 

mapping.

2

Model the data 
acquisition and 

centralization system 
of the photovoltaic 

power plant observed 
in order to feed 
the database.

3

Set up a remote-control 
system for photovoltaic 
power plants in order to 

correct or prevent 
anomalies and 
malfunctions.

Main objective :

The objective of this study is the establishment of a decision support 
tool in the field of photovoltaic energy to ensure the control, 
monitoring and maintenance of photovoltaic installations. 

Specifics objectives
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Objectives
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 AREA : 

308km2

Length of 34 km 

Width from 1 à 6 

km

 DENSITY : 

5.392 hab

/km²

 QUARTER

S :  135  POPULATION :

1.660.973 hab

 5 

MUNICIPALITIES: 
Ratoma, Dixinn, 

Matoto, Matam et 

Kaloum + île de 

Los.

 CONAKRY

:
Capital of 

Guinea

 6 MONTHS OF DRY SEASON : November

to April

 6 MONTHS OF RAINY SEASON : May to October
8

PHYSICAL 
CHARACTERISTICS



Other Renewable

Energies
(Embryonic state)

 Solar energy (potentiel 

4,8kWh/m2/day) ;

 Wind energy (potentiel   2-4 

m/s) ;

Biomass Energy 

 Wood for household

cooking (76%);

 Charcoal (22%).

Fossil Energy 

 Imported petroleum

products.

 Gas …

Electricity access 

rate:  7%
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ENERGIES

Hydroenergy

(Renewable energy)

320 MW produced

ENERGY BALANCE OF 
CONAKRY
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Software Resources

o QGIS Server (Server Carto.);

o Apache 2 (Serveur Web);

o PostgreSQL/PostGIS (BD);

o Lizmap web client (Portail Web);

o Win’ Design (AGL);

o Office software.

Computer supports

o Laptop (Windows 7);

o Cartographic server (Ubuntu 

Serveur 16.04 LTS) ; 

o Raspberry Pi (Raspbian).

Geographic Data

o Raster : Conakry region from

OpenStreetMap TIFF format. 

o Vectors : administrative 

division of Guinea in Shapfile

format

Prospecting equipment
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o Camera 

(Techno C9); 

o Survey form.

o GPS receiver (GARMIN 62); 

EQUIPMENT



REQUIREMENTS

Transactions

CollaborationCommunication

Access

Customers

Partners

Employees

Visitors

Information

Interactions

Infrastructure

PV

-Administrator;
-Maintainer;
-Researcher.
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METHODS

http://creative.gettyimages.com/source/Search/1','1','1','V209
http://creative.gettyimages.com/source/Search/1','1','1','V209


MAPPING OF PV SITES

Inventory of fixtures of generators PV

Acquisition of the geographical coordinates of 
the PV Sites

PROCESS OF INTEGRATING PV LOCATIONS INTO THE 

WEBSIG AND MAPPING OF THE IDENTIFIED PV LOCATIONS
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Export of geographic coordinates in QGIS

MAPPING OF PV LOCATIONS

Inventory  PV generator’s equipments

Acquisition of the geographical coordinates of 
the PV Locations

Export of geographic coordinates in QGIS

EndEnd

METHODS

CENSUS OF PV SITESCENSUS OF PV LOCATIONS



UML :

Class diagram

Back

Management of 
PV generator 
components

User 
management

Maintenance 
management

Location
of PV 

Generators

Management 
of data 

acquisition 
and 

centralization

Cartographic 
exploitation of the 

results

Management of 
alerts and PV 

indicators

Project 
management
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Mapping the geographic 
coordinates of the PV 

power plants to the SIM 
number of the GSM 

modem

INOVATECH PV
LONGITUDE LATITUDE

-13.640138 9.604047

SIM  Number : 00224 623 XX XX XX

Émetteur RF 

Requête

Requête

SYSTEM FOR CENTRALIZING THE DATA COLLECTED
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DATA 
ACQUISITION 

SYSTEM 

Capteur Météo
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1

les rayons du soleil frappent les panneaux solaires qui convertissent la lumière du soleil en électricité et 
l’envoie au régulateur.1

2

Le régulateur envoie le courant produit aux batteries qui les stockent.2
Le courant stocké dans les batteries est utilisé directement pour alimenter les appareils fonctionnant en courant continu ou transmis à un 
onduleur qui convertit le courant continu reçu par les batteries en courant alternatif (220Volts) pour les appareils fonctionnant sur ce 
régime

3

3

3

Le nano ordinateur (Raspberry Pi) grâce à un script en Python récupère les mesures du régulateur sur les composants du 
système PV par intervalle régulier.

4

4

5

Le nano ordinateur (Raspberry Pi) initie aussi une autre requête du même genre que la précédente mais cette fois, il s’agit 
de récupérer les mesures météos.

5

6

le Raspberry Pi formate les mesures collectées et les envoie au serveur central de cartographie via un modem GSM sous 
forme de SMS..

6

7

When the SMS arrives at the central server, it processes it and stores the measurements in its spatial database. 7

METHODS



WEB SERVER

DATABASE SERVER

GIS file-
Vector or 

Raster (.shp, 
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FILE TRANSFER SERVER
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1

Requête effectuée par l’utilisateur1

1
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Le serveur web reçoit la requête et demande au serveur  cartographique de l’exécuter2

3 43

Le serveur  cartographique à son tour demande au Serveur  de BD spatiales de fournir les données demandées3

4

6

55

Le SGBD extrait dans son entrepôt de données les informations utiles et les  renvoie au serveur cartographique4 Renvoie les fichiers web services (WMS, WFS, WCS)  au serveur web5

6

Le serveur web reçoit les fichiers et les insèrent dans une page HTML6 The user receives this page and views it in his browser7

7

Sending data and 
settings 

WMS

FTP

GENERAL ARCHITECTURE OF THE WEBSIG
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PV TRANSCO
- Project 7
- Entreprise 

PV ELISABETH
- Project 3
- School group 

PV KOUMANDIAN KEITA
- Project 4
- School group 

PV SIDEBE MARIAM
- Project 8
- Entreprise Transit

PV BELA LEKKOL
- Project 1
- School group 

PV LAVOISIER
- Project 6
- School group 

PV MAGUETTE TRAORE
- Project 5
- Entreprise

PV INOVATECH
- Project 9
- Entreprise

PV TITAN SECURITY
- Project 10
- Entreprise

PV SENNADE
- Project 5
- Entreprise

MAPPING OF PV SOLAR GENERATORS
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RESULTS



PV TRANSCO
- Project 7
- Entreprise Sécurity

PV ELISABETH
- Project 3
- School group 

PV KOUMANDIAN KEITA
- Project 4
- School group 

PV SIDEBE MARIAM
- Project 8
- Entreprise Transit

PV BELA LEKKOL
- Project 1
- School group 

PV LAVOISIER
- Project 6
- School group 

PV MAGUETTE TRAORE
- Projet 5
- Groupe Scolaire

PV TITAN SECURITY
- Project 10
- Entreprise

PV INOVATECH
- Project 9
- Entreprise PV SENNADE

- Project 5
- School group 

PHOTOVOLTAIC ENERGY PRODUCTION MAP
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RESULTS



PV TRANSCO
- Projet 7
- Entreprise Sécurité 

PV ELISABETH
- Project 3
- School group 

PV KOUMANDIAN KEITA
- Project 4
- School group 

PV SIDEBE MARIAM
- Project 8
- Entreprise Transit

PV BELA LEKKOL
- Project 1
- School group 

PV LAVOISIER
- Project 6
- School group 

PV MAGUETTE TRAORE
- Project 5
- School group 

PV TITAN SECURITE
- Project 10
- Entreprise

PV INOVATECH
- Project 9
- Entreprise

PV SENNADE
- Project 5
- Groupe Scolaire

PHOTOVOLTAIC ENERGY CONSUMPTION MAP
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RESULTS



Navigateur (Mozilla Explorer) permettant d’ouvrir ou d’accéder au site 1 Barre d’outils commande permettant d’avoir accès aux différents boutons des couches2

2

Légende permettant de lire la carte3

3 4

Visualisation des infrastructures des systèmes photovoltaïques sous forme de carte4

5

Formulaire de recherche des sites photovoltaïques pour procéder aux requêtes 5

6

Outil « Zoom » permettant le grossissement et la réduction6

7

Outil de déplacement permettant de voir la carte à tous les niveaux 7

8

Indicator of the scale in numerical and graphic form of the map.8

1

INPSOLAR WEBMAPPING MAIN INTERFACE

21

RESULTS



Cacti = 
free software 
for supervision 

The graph shows a great activity during the daily sunshine period which is generally between 
9H0O and 18H00 as shown by the high levels of the curves in general.

Purpose of the supervision : Remote sensing and correction of anomalies

CURVES OF THE DAILY STATEMENT OF THE PV GENERATOR 

OF INOVATECH OF 31/03/2016 FROM 00 :00 TO 22 :00
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Operating range

Voltage of the panel

Voltage of the batteries

Consomption (x 10)

Load current

State of Charge  (SOC)

Temperature

Micro-contrôleur Eco mode

Legend

RESULTS
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To identify and map PV Power Plants : 

Several methods were developed and 
carefully executed. Thus, we were able to 
identify and map about ten PV Power Plants 
in the Conakry area. 

To model the WEBSIG database :

We used the UML analysis method to model 
the Geographic Information System in the 
form of diagrams that reflect the functioning 
of WebGIS . 

To set up a remote monitoring system for PV 
Power Plants :

The analysis and interpretation of the 
thematic maps allowed the realization of a 
WebSIG. A real tool capable of remotely 
control PV Power Plants to correct and 
prevent anomalies.

Identify and map 
PV Power Plants 
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Implement a 
remote 

monitoring 
system for PV 

stations

All these research works, allowed us to identify the 
functionalities of a GIS based on the "5A" namely 

Abstraction, Acquisition, Archiving, Analysis, Display of 
data in a Webmapping.

Modeling 
the 

WEBSIG 
database

Are the specific objectives being met ?

CONCLUSION



Expand the study area to other regions and 
outside of Guinea; 

Install QGIS on the nano-computer (Raspberry Pi) of 
each site to have a local GIS application accessible 
off the Internet;

Create a virtual power plant in order to increase the 
use of renewable energies and sell the surplus of 
Energy produced.

Have dedicated and qualified personnel;

Have an adequate supply of materials;

Define a membership fee that is accessible to the public;

Obtain public or private financial partners to offer solar kits 

in the project.


Recommendations
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RECOMMENDATIONS 
AND PERSPECTIVES



Thank you for your kind 

attention.
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