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e WEB: WWW.maslowaten.eu

e Twitter: @Maslowaten

* Facebook: @ Maslowaten
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ANTECEDENTES

El coste eléctrico para agricultores y Comunidades de Regantes
« FENACORE : incremento de costes 627% - 1255%
* 40% - 50% del total de costes de produccion

» 2° consumidor eléctrico en Espaia

Unica alternativa para algunos cultivos
* Remolacha — 2017

Mercado Potencial
» Sur de Europa: 14 millones Ha -16GW — 24.000M€
« Norte de Africa (Red + diesel): 1,5GW — 2.250 M€

This project has received funding from the European Union’s Horizon 2020 27/7/2017

research and innovation programme under grant agreement No640771
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¢ POR QUE SABEMOS DE BOMBEO FV y calidad?

Bombeo FV Calidad técnica en el marco de
PRS (UE, 1993): Project Finance — Due diligence
- 600 bombas; UPM: control de calidad Proyectos:
Desde 1995: - 78 plantas FV multiMW — 12 paises - 302 MW
- Marruecos, Argelia, Tanez: 53 Empresas:

bombas - Acciona, Guascor, Conergy, Uniéon Fenosa, Fotosolar,
) oL Atersa, Nobesol, Proener, Epuron, Ateia, Element

Egipto: 5 bombas Power, Gehrlicher, Solon, Gadir, Cadmos, Dresser-
Riego (MICCIN, 2012): Rand, Bosch, Gestamp, IM2, Scorpio, Sky Solar,

_ _ Alten, Lugec, WOK, Abalados
- Prototipo en Villena
Bancos:

- Santander, BBVA, BARCLAYS, BANESTO, Pastor,
Caja Navarra, Banco de Vasconia, Sabadell Atlantico,
Caja Madrid, Guipuzcuano, Caja Rural de Navarra,
Bancaja, Caja Murcia, KUTXA, Espirito Santo,
Zaragozano, Valencia, Caja Laboral Popular, La
Caixa, Caja de Galicia

- West LB, Caixa Geral, HSH Nordbank AG, Kfw,
Leasink, Intesa Sanpaolo, BayernLB,

This project has received funding from the European Union’s Horizon 2020 27/7/2017

research and innovation programme under grant agreement No640771



A/

=% MASLOWATEN
¢, Quée NO es adaptar el FV al riego?
Lo que NQO es:

 MPPT en el variador

» Solucion preparada desde fabrica

» Adaptar la red de riego al sistema FV

* Presion constante = Aumentar el tamafo del sistema FV a balsa

El pobre estado del arte actual:

4 ofertas a una comunidad de regantes:
« Tamafo: de 90 kWp a 250 kWp
* Precio: de 1€/Wp a 2,7€/Wp

* NO es que engafien; es que es nuevo conocimiento

This project has received funding from the European Union’s Horizon 2020 27/7/2017

research and innovation programme under grant agreement No640771
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. Qué Si es adaptar el FV al riego?

Lo que Sl es:

* Resolver los problemas asociados a la intermitencia FV
 Ajustar la generacion FV a las necesidades de riego
* Integrar el sistema FV en el sistema de riego existente

» Asegurar la fiabilidad durante 25 afos

This project has received funding from the European Union’s Horizon 2020 27/7/2017

research and innovation programme under grant agreement No640771
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El Problema de la Intermitencia FV:

Dia 18 de septiembre

253m

Desestabilizacion y parada brusca del variador:

* Golpe de ariete: reduce el tiempo de vida de la parte hidraulica
« Sobretensiones: reduce el tiempo de vida del variador y motobomba

This project has received funding from the European Union’s Horizon 2020 27/7/2017

research and innovation programme under grant agreement No640771
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Ajustar generacion FV y necesidades de riego:

Seguidor N-S:

This project has received funding from the European Union’s Horizo/s

research and innovation programme under grant agreement No640771
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Integrar el sistema FV en el sistema de riego existente

Reducir el grado de novedad:
« El agricultor sigue haciendo lo mismo
* Incentivo para reducir el consumo de agua

This project has received funding from the European Union’s Horizon 2020 27/7/2017

research and innovation programme under grant agreement No640771
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Asegurar la fiabilidad durante 25 anos

Modulo N1041303028110

Sistemas de calidad = fiabilidad:

» Especificaciones técnicas ; m !r{w
- Control de calidad S ‘ L?,
* Incluidas en contrato L *u | rﬁ JT'“
o W52
Seguidor e B
» Probado E H At g iﬂz’ui {L

Electroluminiscencia inicial Electroluminiscencia tras 7 dias a -1000V

This project has received funding from the European Union’s Horizon 2020 27/7/2017

research and innovation programme under grant agreement No640771
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Advertencias

CALIDAD DE LOS SISTEMAS:

* Si seqguidor no probado, mejor estructura estatica

» Contrato sin especificaciones técnicas y control de calidad = papel mojado

FIABILIDAD ANTE PASO DE NUBE:

* Si no tienen resuelto esto, no es solar

BOMBEO A PRESION Y CAUDAL CONSTANTE:

 Si te dicen que es a presion constante, hay muchas probabilidades que sea “a balsa”
sobredimensionado

« Si tiene control por presion, el problema de la intermitencia es mas grave

PROGRAMACION Y SINTONIZACION DE LOS VARIADORES:

* Siviene programado de fabrica, no funciona

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

27/7/2017

research and innovation programme under grant agreement No640771
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State of Art

METODOLOGIA:

» 5 “primeras aplicaciones de mercado”:
» Alicante (Espafia): 360 kWp

« Valladolid (Espafia): 160 kWp M = > 100% Renewable
+ Alentejo (Portugal): 140 kWp g PA— w | system R—
« Marrakech (Marruecos): 120 kwp &  SunTrackine—> e B

~ . £ Inttermittence-free >, " ———> From 50% to 75%
« Cerdefia (Italia): 40 kWp cost saving

« Validacion técnica y economica

TRANSFERENCIA de TECNOLOGIA:

* Transferencia a al menos 20 PYMES

* Penetracion de mercado:
» Visitas técnicas a los demostradores
» Exhibiciones vy ferias
» Acreditaciones y especificaciones técnicas

Al menos 5GW en el sur de Europa en 2018

This project has received funding from the European Union’s Horizon 2020 27/7/2017

Seminarios internacionales

research and innovation programme under grant agreement No640771 -
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Sistemas de riego fotovoltaico para el mercado:

Villena (360 kWp): solo FV, bombeo a balsa

Generador Fotovoltaico 18 filas - (CoietaVariador 712,51 —
360 kWp 200m P renm w0 23m
] Variado MX20,5 kW it 2 - Boyas de nivel de baisa .7
Contador con emisor Pulsos ON-250 s
§ S e A ——
5610 Bombeo FV diurno 112500 m*h Volumen 150 m x 100 m x5 m

salida 1>250 m

Variador 41000 de 355 kW

+FUENTE24V

400..900 V de

]
- Nvetdesota
~ sensorRadiacién (G)

Pulsos contador

Sistema auxiliar FV 1 kWp caseta de Variador

skwh/dia Paneles  1000Wp  4x250
Regulador  75A 2y
Bateria  24V915ANCI0

Uistado cargas Inversor 24V -5000W

HMI+91C - 24V OC

Fuente 230-12/ 24V

Modem -router
lluminacion interior

Alarma caseta y generador
Motores y control seguidores

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

research and innovation programme under grant agreement No640771
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Tamalelt (120 KWDp): hibrido red-FV, gota-gota, presién constante

WAEC-ASA/)7SC- 2250045 e 35 W 49 105D .
Photovoltaic Generator

120 kWp Fltar syitam with
o

- g MANUAL SELECTOR
90 or Softstartar

| Pressuretransducer

[ rsrmemprrrm
;

L E]

Fulse Fiow meter
Q= 380 400 mi/h

TS seding
CPol | tuoay
I m

| SPD Hybrid RX-235kW MANUALSELECTOR
SPO or Softstarter

Electric Grid

Electric Grid

o A
(aFen) %

LT e = XElecuovalves -4
= R firigation sacsors ™

Irrigation Control Reservoir next to house of
Agronic 4000 Irrigatian 25,0000 m3

— _

LOT1 [ LOT2

27/7/2017
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Uri (40 KWp): solo FV, a balsa y aspersores a presién constante

PV GEN 40 Kwip

TECHNICAL ROOM

Grid Network

NN
! A
4 s 4

o

Toee 2 Telie BN 3 L

SE

-

Comctames

PN CRIRR ANIL en

SOETITAATEACRE 10 W

— e p—

(51

WELL1 -Pump 18,5%W

POOL

SPRINKLES
Agusmaster 2500 k_OI.l-‘Iel

IRRIGATION

o

ROOM ﬁ Pogreraist NS

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

research and innovation programme under grant agreement No640771

Frageve Ggrees 2T

IRRIGATION- Pump 7,5 kW
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Alter do Chao (140 kWp): hibrido FV-diesel, gota-gota, presion constante

Pt

I
7 | LY o
Tt e

2 . | PARRAS

Common
oo | bushar

Isolated FV 1

Diesel group

onifugal pumes multtiimpstier
MECMR 100/20 - 225M4 35 de 35 kW 2P 1350 rpm

Zone-
i Electrovalve 2
l hydraulie sircuit Electrovalve 1
Pump3 exensian
(extra pump)

Automatic ‘
Switching

FV-DIESEL Pump2

Cummunity dam Diesel Group 250 kVA

25ubmersibles Pump 60 4P~
701/

" Zone-
Dfel Qv Electrovalve 30 ZI'"'" -
Electrovalve 30

0 Eectrovalves -

Irrigation zones //

L] t
Auxiliar Power Supply. - Photovoltaic system isolated
Load Inventory sistema Fvi
1x Tracker motor-160 W Ac Modules  1000Wp  4x250
e $PD Cabinets AX Regulator  50A v
Fpaiidiy Mogem-router samery 28V AN
Security System inverer  24V-3000W
Distance km L gt
elevation: +20 metros Monitaring system and contral Daily consumption: 2,5 kWh

- ——
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Valladolid (160 KWp): solo FV, pivot con aspersores baja presién, presién constante

Generador Fatovoltalea 160 kwp
BombeoFV diurno
TECHNICAL ROOM WELL -Pump 92 kW TANK 1000 m3
= ———

SPEED DRIVER RX 110 kW -
/ -
[

SPEED DRIVER RX 110 kW

F K
1

e e — l|r—,'",4'ﬁ’-m
H—Iga—

2 sequisar manatia (2 ramaz)

SpmdDﬁv!rAmqu
[ : MANUAL e —
. poicinot N
PIVOTS -8 kW i
‘ — i
[i— ] =]
|RR|GA110u_|_|:

ROOM Programadar Risga
Pragras [Agranic 2500)

pr—
- i ’I ’I t' "
u

.

IRRIGATION- Pump 30 kW

This project has received funding from the European Union’s Horizon 2020 27/7/2017

research and innovation programme under grant agreement No640771
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Primeros resultados

Ejemplo de Alter do Chao

Gastos previos en diesel: 500 l/dia — 375 €/dia

Ahorros en diesel: 400 l/dia — 300 €/dia — 36,000 €/afio
Inversion: 170,000€

Ejemplo de Alaejos

Gastos previos en diesel: 1000€/ha de remolacha

Energia media: 3000 kwh/ha

Coste de la electricidad fotovoltaica: 0.09 €/ kWh — 270€/Ha de remolacha

This project has received funding from the European Union’s Horizon 2020 27/7/2017

research and innovation programme under grant agreement No640771
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Thanks for your attention, for more information please visit:

www.maslowaten.eu

Para contactar con nosotros WEB:

Twitter y Facebook: @maslowaten

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