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Introduction Problematic

Conakry region in Guinea

PROBL M

Inadvertant load shedding: 2 to 5 power BRESSAN (2014)

outage per day, > Solt!tlon: Photovoltglc Energy _

> Palliative: generators inaccessible to all » Topic : Implementation of a centralized remote
> Paradox: ' ' monitoring tool

> Benefits :
= Reduce the period of the Return On Investment
» |imit production losses
» improve the performance of the installations

= Good untapped solar potential

| rr—
v v
Hence the need to use solar energy as an alternative
source to fossil fuels
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IMPLEMENTATION OF REMOTE WEBSIG OF A

PHOTOVOLTAIC MICROGRID IN CONAKRY
(GUINEA)




Introduction

Objectives

4 N
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.

v

Model the data Set up a remote-control

acquisition and system for photovoltaic

centralization system power plants in order to
of the photovoltaic correct or prevent

power plant observed FLEICELIES B

. malfunctions.
in order to feed
K the database. / J




PRESENTATION OF
THE LOCATION OF
THE STUDY




I-PRESENTATION 0OF

THE STUDY AREA

PHYSICAL
CHARACTERISTICS

O AREA :
308km?

Length of 34 km
Width from 1 a6
km

O POPULATION :
1.660.973 hab

U DENSITY :
5.392 hab
/km?2
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2 0 CONAKRY
z
Sierrs Leone ‘;§ :
7 Capital of
e Guinea
_ U QUARTER
EESECIREEEL:
a5
| MUNICIPALITIES:
[ ville et communes de Conakry »Ratoma, DiXinn1
[ république de Guinée Matoto ] Matam et
ﬁ [ Pays limitrophes de la Guinée -
0 5 10 Km |:i Océan Atlantique Kaloum + Ile de
— — . el Los.
13°550'W 13°500W 13°450'W 13°400'W 13°350'W

0 6 MONTHS OF RAINY SEASON : I\/Iay to October
O 6 MONTHS OF DRY SEASON : November



ENERGY BALANCE OF

I-PRESENTATICON DSF CONAKRY

HE
oY

r
LOCATION OF THE STU

/Biomass Energy\ & Fossil Energy
(78%) (20%)
) Woogl Lo hous.ehold { Imported petroleum
cooking (76%); e
\- Charcoal (22%). \ g ' /
= Gas...
 Other Renewable ) 4 N\

Hydroenergy (2%)
(Renewable energy)
4,8kWh/mz2/day) ;

Wind energy (potentiel 2-4 B 320 MW produced
\_mis) _/  Electricity access  \_ J
rate: 7%

Energies (0%)
(Embryonic state)
= Solar energy (potentiel

., - Lack of electricity
SoseaUenlE . Load shedding in Conakry and in the interior of the

country
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A [I-MATERIALS AND

AATI METHOD

TECHROLOUY & InmOYaTIEN

EQUIPMENT

Equipe Technigue N” :
Chef d'équipe :

L Personne Morale
Téléphone :

i FICHE D’ENQUETE
Numéro Enquéte :
Date Enguéte :
CLIENT
Type client : O Personne Physique
Nom :
Prénoms :

Personne a contacter :

E-mail :

SITE PV

2.1- | IDENTITE SITE
Code Site :
Nom site :
2.2- | SITUATION GEOGRAPHIQUE
Commune ;
Quartier :
Secteur :
Observation :

Bl coMPOSANTS PHOTOVOLTAIQUES

3.1- PANNEAUX SOLAIRES
Nom module
Fabriguant :
Technologie :
Puissance (KWp) :

_ Nombre de modules :
Observation :

3.2- ONDULEURS
Nom :
Fabricant :
- Tension Maximale :

OCbservations

3.3 | BATTERIES
Modeéle :
_Tension (V)
Observations :

3.4- | REGULATEUR

Type:
Modéle :
Fabricant :

3.5- CAPTEUR DE TEMPERATURE

Type
Modele
Fabricant

Date de mise en service ;
Statut :

Latitude ;
Longitude :

Surface [irn‘.]. £
Inclinalson :
Azimut :

Fréquence :
Quantité onduleur :

Fabricant :
Capacite (Ah) ;

" Observations :

Prospecting equipment

(Techno C9);

(@)

[ T S T

Observations

rvey form.
e -

] o Win’ Design (AGL);
o Office software.

NGB : A cette fiche d’enguéte sera joint un schéma technique de l'instaliation photovoltaique




-MATERIALS AND
: MI?VITETHIJDS METHODS

REQUIREMENTS

Employees -Administrator; Customers
-Maintainer: |

Interactlons
2 @2 e

Information

Visitlors Partners


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

& |[-MATERIALS AND
METHODS METHODS

PROCESS OF INTEGRATING PV LOCATIONS INTO THE
WEBSIG AND MAPPING OF THE IDENTIFIED PV LOCATIONS

CENSUS OF PV LOCATIONS

v
MAPPING OF PV LOCATIONS

¢

Inventory PV generator’s equipments

4

Acquisition of the geographical coordinates of
the PV Locations

v

Export of geographic coordinates in QGIS
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I-MATERIALS AND

METHODS

METHODS

SYSTEM FOR CENTRALIZING THE DATA COLLECTED

INOVATECH PV

LONGITUDE LATITUDE

-13.640138 9.604047

SIM Number : 00224 623 XX XX XX

Mapping the geographic
coordinates of the PV
power plants to the SIM
number of the GSM
modem

V“%? o)

SITE DE PRODUCTION
D'ENERGIE SOLAIRE

Batteries

Panneaux solaires ! 1-

EPSOLAR
Tracer 2210RN

O,

¢ wn-l L.

Régulateur Solaire

‘ \12vDC/ 24VDC

/

¥

N
Capteur de Vs
températeur RF Requete >

]

Capteur Météo
Emetteur RF

Raspberry Pi

ACQUISITION

BON

220V AC
T

Onduleur

Appareils
électriques

Ampoule a LED
solaire

Modem GSM
DATA

SYSTEM

Supeniseur Cel

Réseau mobile

Réseau (%DRS

ou
ntern"

Serveur
Central

Modem GSM

SITE CENTRAL DE SURVEILLANCE

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




I-MATERIALS AND

METHODS

GENERAL ARCHITECTURE OF THE WEBSIG

Sensor

Racoa

DATAACQUISITION SERVER

Database

PV n°

SMS
1 Center

K
FTP |

FILE TRANSFER SERVER

Sending data and
settings
wms

-Plugin Lizmap
- Administration
desktop

PV CLIENT STATIONS | GEODATA SERVER | | CLIENT |
| | e | Sy _i
1 . o

: Panneau solaire ' : WEB SERVER | 1 | ( CLIENT WEB MN |
E ! 3 . | |
= A | =/ "is®
; 5 _ Apache | . i
; Météo Electrical data ! I + | | == | o g |
E Sensor sensor : | T | \6) | O |
: DATAACQUISITION SERVER i | | DATABASE SERVER j | | !NTERFQE.E. WEBfg' |
E Database s W : | | e \.' { |
1 odem ) : . !
: PV n® 1 | Cemer | M Jﬂi; . | : LIZMAP WEB CLIENT \ :
E I [ - 4 Framework |
: ! ||| e GBIEUX i
: | : -
i . | |
! i I | ‘ Openlayers |
' SRS | : Projajs :
: 4 | & /j i
5 4 MAP SERVER i i
; Weather Electrical data .. : f DIRECTOR SIG N I
i |
i \ | i
1 ] :
; ! !
| i i
: | i
| ' !
|

|




18 RESULTS




.

AAT

AR AR ALESDIATHOM FOE
TECHROLOEY & IMS0TATIEN

9736'0"N

9730'0"N

RESULTS

MAPPING OF PV SOLAR GENERATORS
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III-IBESULTS AND

ISCUSSION

RESULTS

PHOTOVOLTAIC ENERGY PRODUCTION MAP
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" PHOTOVOLTAIC ENERGY CONSUMPTION MAP
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II-RESLILTS AND

DISCLUSSION RESULTS

INPSOLAR WEBMAPPING MAIN INTERFACE

Q)\ Indicator of the scale in numerical and graphic form of the map. )




II-RESLILTS AND

DISCLUSSION RESULTS

CURVES OF THE DAILY STATEMENT OF THE PV GENERATOR
OF INOVATECH OF 31/03/2016 FROM 00 :00 TO 22 :00

Cacti =
free software
1 . for supervision

| I L
Ui SWOGURSN SRCTeET Copoae e |
Legend
|:| Operating range D Consomption (x 10) .
. Voltage of the panel |:| Load current . Temperature
- Voltage of the batteries . State of Charge (SOC) Micro-contréleur Eco mode

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

Purpose of the supervision : Remote sensing and correction of anomalies




GENERAL
CONCLUSION AND
PERSPECTIVES




| Identify and map
PV Power Plants

Modeling
the
WEBSIG
database

mplement 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.

CONCLUSION

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.




RECOMMENDATIONS
AND PERSPECTIVES

Recommendations/' o

Have dedicated and qualified personnel;

AN

Have an adequate supply of materials;

)\ =

Define a membership fee that is accessible to the public;

N\

Obtain public or private financial partners to offer solar kits

in the project.

() 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 avirtual power plant in order to increase the
use of renewable energies and sell the surplus of
Energy produced.
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