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ANTECEDENTS

Le colt de |'électricité pour les agriculteurs et les communautes
d'irrigants:

 FENACORE : augmentation des codts 627% - 1255%

* 40% - 50% du codt total de la récolte

« 2¢me consommateur d'électricité en Espagne

Marché potentiel
* Europe du Sud: 14 millions Ha -16GW — 24.000M€
» Afrique du Nord (réseau + diesel):1,5GW — 2.250 M€

This project has received funding from the European Union’s Horizon 2020 Page 4

research and innovation programme under grant agreement No640771 25/01/2016



This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No640771

Page 5
25/01/2016




A/

_‘6“ MASLOWATEN

TRANSFERT DE TECHNOLOGIE

D'IRRIGATION PV

QUEST-CE QUE L'IRRIGATION PV?

This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No640771
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Ce gui n'est pas:
« MPPT dans le convertisseur de fréquence

* Plug and play de l'usine
o Adapter le réseau d'irrigation au systeme PV
» Pression constante = Systeme de pompage PV surdimensionné pour une radeau d'eau

L e mauvais état actuel de la technique:

4 offres a une Communauté d'irrigants:
» Taille: de 90 kWp a 250 kWp
e Prix:de 1 €/Wp a 2,7 €/Wp

* |lIs ne trichent pas; c'est une nouvelle connaissance!
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research and innovation programme under grant agreement No640771 25/01/2016



A/

=% MASLOWATEN QU'EST-CE QUE L'IRRIGATION PV?

i 4
-
— -

Qu'est-ce que:

» Résoudre les problemes associés aux intermittences de puissance PV

« Adapter la production photovoltaique aux besoins en eau

* Intégrer le systeme PV dans le réseau d'irrigation existant

» Assurer la fiabilité pendant 25 ans
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Le probleme de I'intermittence de puissance PV:

Dia 18 de septiembre
120

<G (Wim2)
1000 4 T¢ (°C)

253m

' Tc (°C)

Déstabilisation et arrét brutal du variateur de frequence:
« Dommages causés par marteau d'eau: réduire la durée de vie des piéces hydrauliques
« Surtension: réduire la durée de vie du variateur de fréquence et du moteur de la pompe
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Adapter la production PV aux besoins en eau:

Tracker Nord-Sud:

This project has received funding from the European Union’s Horizon 2020 Page 10
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Intégrer le systeme PV dans le réseau d'irrigation existant
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Réduire |le degré de nouveauteé:
 L'agriculteur continue a faire de méme
* Incitation a reduire la consommation d'eau

This project has received funding from the European Union’s Horizon 2020 Page 11
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Assurer la fiabilité pendant 25 ans

Moédulo N1041303028116
Qualité = fiabilite:
» Spécifications techniques

« Contrble de qualité
e Pour étre inclus dans les contrats

Traqueur:
» Eprouvé

Electroluminiscencia inicial Electroluminiscencia tras 7 dias a -1000V

This project has received funding from the European Union’s Horizon 2020 Page 12
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State of Art

METHODOLOGIE:

e 5 démonstrateurs:
» Alicante (Espagne): 360 kWp

» Valladolid (Espagne): 160 kWp I—
» Alentejo (Portugal): 140 kWp g PA—— . N
 Marrakech (Maroc): 120 kWp g  SunTracking—> SR RRD

.. . £ Inttermittence-free»| — From 50% to 75%
« Sardinia (Italie): 40 kWp cost saving

e Validation hnigue et économique :
alidation techniqu au Transfert de technologie:

e Transfert a au moins 20 PME

* Pénétration du marche:
* Visites techniques aux démonstrateurs
« Expositions commerciales * Au moins 5GW en Europe du Sud en 2020
» Accréditations et spécifications techniques

 Séminaires internationaux

This project has received funding from the European Union’s Horizon 2020 Page 13
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Villena (360 kWp): seulement PV, Pompage & une piscine d'eau

% -

650.000 m3/anné
288 m
63 1/s

Generador Fatovoltaico 18 filas - e e Vantilagién 10
0 N w
360kWp 0 Variado Mx20,5kW 4 femarde

e : 3 batsal?
Cantador con emisor Pulsos DN-250 .
Q= 750 m3/n (proyects) - 350 m3/h (det) Balsa> 75.000 m™ aprox

Sélo Bombeo FV diurno Volemen 150mx 100mx5m

Variador A1000 de 355 kW
[ND) CIMR-ACAA0E75-FAA- Filtra Sancidal AC
+FUENTE24V Salida 1>250 m

400..900 V de

Nieide balsa
SensorRadacan (G}
Bulsoscontador

........................... Sistema auxiliar FV 1 kWp caseta de Variador }:ﬂ KW a 300 metros

& KWh/dia Paneles 1000 we Ana50 m
Regulagor 754 v
Bateria 2avasahkcio

Ustado cargas Imversar 24V~ 5000W

HMI+PLC- 24V DC
Fupnte 230- 12/ 28V

ModEm -router

lluminasién Interier
Alarria taseta y generador
Matores y control seguidares

This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No640771 26/6/2017
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Valladolid (160 KWp): seulement PV, pivot avec sprinkleurs basse pression, pression
constante

Generador Fotovoltalco 160 kwp
Bombea PV diurno

TECHNICAL ROOM WELL -Pump 92 kW TANK 1000m3

SPEED DRIVER RX 110 kW . Ll

/
L
SPEED DRIVER RX 110 kW'

w7 M

Speed Driver A 100088 A

MANUAL PRI A
Dreician nil
—\_ PIVOTS -8 kW
Direct start .
=]
|RR|GAT|0N_|_|:
SPEEDDRIVERRX 37 kW “OOM Programador Risge

Progrem [Agronic 2500}

MANUAL -

e e
]
! o0 ®
SPEED DRIVER RX37 kW = Mator
" e,
| IR —— e un
A i1

IRRIGATION- Pump 30 kW

This project has received funding from the European Union’s Horizon 2020 Page 15
research and innovation programme under grant agreement No640771

25/01/2016




Ny

= MASLOWATEN

&,
- N | &
—

Uri (40 KWDp): seulement PV, & une piscine d'eau et & des sprinklers a pression constante

PV GEN &0 Kwp TECHNICAL ROOM WELLL Pump 18,5kW POOL

[P R 1
g i i

1F"3,

WELL 2- Pump3,0kW

e Dl B 5 S

j g \. "Hﬂ#_ - 1 SPRINKLES

"
Biractatars - - . Agquamaster 2500 _..Im..'.....a-t
- ) Erinid
TN S i =
GHdMNébwork | SPCEE CAVER AN LL M ! IR'IIIG.I&T:N
: Tagra g
:.‘ AR Feagram Sy e AT

SOCTITAATEA CRE -Ld

IRRIGATICGN- Pump 7,5 kW
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Alter do Chao (140 kWp): hybride PV-résau, irrigation goutte a goutte, pression cte

o tnifupal sumes il impatier
MAEL 1R 100/200 - 22504 35 de 35 kW 28 1350 rpm.

L Zone-

Zone -
Electrovalve 2

Fbriie et Blestrovalve
in
SPDRK-3 55 kW Pmps Li=paius Eiler systm with
| b (extra pump) st
I ] ¥ | Pressure
Eng=———c¥ cProt | T Preis
== —: T : - L
& | e g : !

Fv-2 (TOkWi:] 14 strings - Automatic
; Switehing

e = i FV-DIESEL I I
==

Bulse Flenw Metert

T 1 cpror : - 210 285 m3fh
j=rio] 1y 7 |

Isolatea Fv 1

Zone-
Diasal group Electrovalve 30 oo
Electrovalve 30
| 400wV ac
e
o
HMI PLCRY T 30 Eectrovalies -
- rigation zones A
! < frrigation contral —
i i Prograss (Agronic 4000} ]
Ruxiliar Pawar Supply. - Photovaltaic systam isaiated
G Wimi P16 gar « fiti
Teetse
Load Inventory Slstema v
Lx Tracker motor-160 WA Wodules 1000 Wp 4250
Surfsce tank 380 m3 SPD Cabinets RX Regulator  S0A Wy
Ry Madem -router satery  Z4VEDOAR
Cummunityida, Diesel Sroup 250 kva Inverter 24 V- 3000
25ubmersibles Pump 60 P - Distance km [ |
01l .
4 elevation: + 20 metros Daily vansurmption: 1§ kiWh
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Tamalelt (120 kWp): hybride PV-résau, irrigation goutte & goutte, pression constante

-------------------- MEC- ASAf) FEC- TIEMAIAG tia 4 W 40 1450 ram

120 kWp

MANUAL SELECTOR Pressure ransducer

SHD o Softstarter

Pumpl

1 e

Lobl({lflwh 4 Softstarter 35 kW

DED

| PR Hvkrid RX-255 kW MANUAL SELECTOR
$PDarSchaarter,  WOMIEAL

Fulae Figw mitor
04 385 400 mi/h

Electric Geld

»nun:rma u1

Electric Grid

ir next to house of

{ RPN L I R = B riicvains 4
p— . — T a

Irrigation Cantral
Agranic 4000 Ireigatian 25,0000 m3

p- N
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Résultats

Technique
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Portugal (2016): 476.640 m3; 81% PV;

This project has received funding from the European Union’s Horizon 2020 Page 19
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Technique

Frequency [Hz]
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10:59:31 10:59:53 11:00:14 11:00:36 11:00:58 11:01:19 11:01:41 11:02:02 11:02:24

Villena: 10:59:31 to 11:02:24

Time [hh:mm:ss]
—Frequency =—Irradiance

This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No640771
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Irradiance [W/m?]
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Economique

Alter do Chdo Epargne Villena Epargne Alaejos EpargneCerdefia Epargne Tamellalt Epargne

Colit énergétique [%] (%] [%] 1%] [%]

Précédent |25 ans €/kWh 0,33 0,21 0,23 0,54 0,21 €

PV] 25 ans €/kWh 0,13 -61% 0,04 -79% 0,08 -64% 0,18 -66% 0,07 € -68%

This project has received funding from the European Union’s Horizon 2020

Page 21

research and innovation programme under grant agreement No640771

25/01/2016



MASLOWATEN Résultats

Economique

Financial Indicators Alter do Chao - %] Villena = %] Alaejos = Sardinia . . [ Tamellalt -[
0 0

[%] %] %]

Annual ELECTRICITY / DIESEL consumption | before PV system kWh or L 41.246 598.147 58.671 30.033 273.102
Annual ELECTRICITY / DIESEL consumption | after PV system kWh or L 7.866 0 9.423 0 42.765
dif kWh or L 33.380 -81% 598.147 -100% 49.248 -84% 30.033 -100% 230.337 -84%
ELECTRICITY / DIESEL cost €/kWhor€/L 0,580 € 0,105 € 0,460 € 0,270 € 0,104 €
Average annual inflation rate [25 years]* % 4,5% 4,4% 4,4% 4,4% 4,8%

Annual Saving
Average Annual Saving [2017 -2041] 2 € 30.924 100.850 35.466 11.633 40.345

Financial Indicators

Payback Period years 9 7 9 8 7
NPV € 355.119 1.337.243 420.826 142.068 452.594
IRR % 11% 16% 11% 13% 16%
CAPEX € 170.277 433.098 200.351 57.778 148.704
WACC % 3% 3% 3% 3% 4%

! the average annual inflation rate includes the estimated inflation rate [source: http://www.inflation.eu/] +an additional spread of 2%
2 31%isthe higher ICT rate in Morocco with the exception of the ICT rate applicable to leasing companies and credit institutions [37%]
Source: Consortium Information - November 2017

This project has received funding from the European Union’s Horizon 2020 Page 22

research and innovation programme under grant agreement No640771 25/01/2016



A/

=28 MASLOWATEN TROIS BREVETS

—

Procédure et dispositif de contrble pour les systemes de pompage PV

PID

1 2 3
= J_ -
= -
Sistema control Algoritmo

1- Deteccidn de caida de tension DC por debajo umbral 1

2 - Desactivacion del control PID

3 - Frecuencia de consigna baja y pendiente de deceleracion abrupta
4 - Deteccion de tensidn DC por encima de umbral 2

5 - Activacion del control PID

This project has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No640771
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Systemes d'irrigation de pompage PV hybrides électriguement
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Systemes d'irrigation de pompage PV a hybridation hydraulique
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Thanks for your attention, for more information please visit:

www.maslowaten.eu
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