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Fotografias: Parque Solar La Pedrera. Photographs: La Pedrera Solar Park
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Since the inception of ADES in 1992 we have put all our energy into
developing innovative profitable technological solutions in the
power and energy fields, applying a business culture based on effectiveness,
simplicity and ongoing improvement.

ADES is a family business with a strong commitment, to meeting the
needs of the planet and the demands and requirements of the market.
This vision leds ADES to develop a range of unique solar trackers
in 2004.

By the application of exclusive technologies, and with the confidence and
support of a range customers in diverse markets, ADES has achieved
a strong position as international market leaders, and are now
on the cutting edge of tracking technology with a range of the most
adaptable and robust solar trackers on the market.

ADES is a research and development engineering firm that develops
proprietary technology and continues to puts its energy, experience and
know-how into providing new technological solutions that are capable of
improving the quality of life and adding to the sustainable develop-
ment of the planet.



LATEST-GENERATION SOLAR TRACKERS

La funcién de un seguidor solar es aumentar la produccién de
los paneles fotovoltaicos o térmicos por medio de sistemas
eléctricos y electrénicos que siguen la trayectoria del sol como
lo haria un girasol, captando de este modo la maxima radiacion
solar durante el mayor tiempo posible.

Gracias a su caracteristico disefio -resultado de una rigurosa
investigacién sobre los componentes fotovoltaicos y térmicos,
y los inevitables elementos meteorolégicos-, nuestras maquinas
proporcionan un importante incremento de la produccion en
comparacion con una instalacion fija.

The function of a solar tracker is to increase the production of the
photovoltaic or thermal panels by means of electric and electronic
systems that follow the sun’s path in the same way that a sunflower
does, capturing the maximum solar radiation for the longest
time possible.

Thanks to their unique design, which is the result of in-depth research
into the photovoltaic and thermal components, and pre-calculated
meteorological factors, ADES trackers offer an important increase
in production compared to a fixed installation panels.
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A WHOLE RANGE OF BENEFITS

Nuestro objetivo es garantizarle la mayor libertad y flexibilidad
a la hora de disefiar su proyecto solar, incrementando su
produccién con la mayor rapidez y sencillez tecnoldgica.
Nuestro catalogo de soluciones ofrece numerosas posibilidades
y ventajas a la hora de proyectar un pargue solar:

e superficies entre 175 y 318 m?2 con diferentes longitudes
de tubos, bastidores y brazos combinables entre si;

* minimizacién de las sombras arrojadas al aumentar la
superficie de los seguidores, por lo que se puede concentrar
mayor potencia en menor superficie de terreno [mas infor-
macion en Programa de sombras: www.ades.tv];

* importante ahorro en infraestructuras (zapatas, cableado,
terreno, vallado, caminos de servicios, zanjas, etc.};

* reduccion de las caidas de tension por distancias y nimero
de seguidores;

* posibilidad de adaptar paneles de hasta 200 cm de altura;

¢ disminucion importante del valor total del mantenimiento en
la vida util del parque en comparacion con las soluciones
basadas en maquinas de menor tamanio.

SOLAR TRACKERS ‘.

At ADES, our aim is to ensure greater freedom and flexibility in
the design of your solar project, and increasing output with the
greatest speed and technological simplicity possible. Our
catalogue of solutions offers numerous possibilities and advantages
for planning solar parks:

¢ solar trackers with panel areas of between 175 and 318 m? utilizing
different combinations of lengths of tubes, frames and arms;

* minimization of the space occupied by shadow, by increasing the
tracker surface area so that the greatest power can be concentrated
on the smallest ground space [for further information consult our
Shadow Program at www. ades. tv];

¢ significant savings on infrastructure costs [footings, wiring, land,
fencing, service roads, ditches, etc];

¢ reduction in voltage drops due to minimized distances and number
of trackers;

¢ possibility of adapting panels with a height of up to 200 cm;

¢ significant reduction in the total value for maintaining the useful life
of the park compared to the solutions based on smaller trackers.



ATRIBUTOS Y ESTRUCTURA
ATTRIBUTES AND STRUCTURE




SEGUIDORES SOLARES ‘ . .

Thanks to the meticulous design and development that goes into each [4] panels aligned in split-level rows and gable arrangement,
of its parts, the tracker offers maximum robustness and reliability, providing:

| ith ior fi h as: :
along with superior features such as [4.1] enhanced performance and useful life of panels,

[1] HIGH-COLUMN MODEL: which perform more efficiently at a lower temperature and
with less dilation due to the dissipation of heat [self-ventilation];

self-ventilated columns that house the hydraulic system and : : - :
[4.2] lower wind resistance due to the elimination of the sail

the switchboard. The column can also house the inverters, thereby s e T

reducing the number of infrastructures present in the park;
[5] guaranteed stability even in conditions in which the protection

arms that dissipate heat by a chimney effect gencrated systems fail due to gusts of wind of over 30 m/'s, as demonstrated

by the components of the tracker; by tension and fatigue resistance studies carried out on each

[2] LOW-COLUMN MODEL: component;

: : : [B] important quality control at both internal and external levels;
arms that integrates electric panelboard, traction clamps and

a hydraulic control system. It is a possible to integrate the inverter [7] tracker maintenance with after-sales service provided by ADES.
to the tracker by adding an extension;

[3] centre of oscillation [bolt] slightly above the centre of gravity,
endowing the tracker with greater stability;



LOW-COLUMN MODELS: FROM B8 TO 7.9 METRES IN HEIGHT
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Seguidor Solar de 2 ejes de 229 m®. modelo 5F-27 m
Solar tracker with 2 axis - 229 m? model 5F - 27 m
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Seguidor Solar de 2 ejes de 260 m®. modelo BF-29 m e
Solar tracker with 2 axis - 260 m® model 5F-27 m e

Conociendo las limitaciones medioambientales de algunas regiones del mundo, hemos desarrollado una gama de seguidores de baja altura que
disminuyen el impacto visual de nuestros seguidores al nivel de los otros modelos del mercado. El éptimo disefio de estas maquinas nos permite instalar
1 MW en 3,5 ha (terreno 6ptimo) y disminuir las dimensiones de los terrenos de mas de un 35%.

Aware of the environmental restrictions in place in some regions of the world, we have developed a range of trackers that are low in height, thereby
reducing the visual impact of our trackers when compared to other models on the market. The optimum design of these trackers enables us to install
1 MW on 3.5 hectares [optimum terrain] and reduce the dimensions of the ground surface by more than 35%




SOLAR TRACKERS ‘.
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limitacién de terreno maéxima potencia limitacién de terreno
land restriction maximum power land restriction
260 m?/ 45°/ 7,885 m
Paneles hasta 1700 mm
Modules up to 1700 mm
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229 m? / 45° /6,660 m 214 m?/45° /6,660 m
Paneles hasta 1700 mm
Modules up to 1700 mm
NOTA: Seguidor calculado bajo normativas NBE-AE/88 y NBE-AE/95 en conformidad con directivas CE
NOTE: Tracker calculated according to standards NBE-AE/BB and AE/95 in compliance with EC directives




HIGH-COLUMN MODELS: FROM 8 TO 11 METRES IN HEIGHT

M (Altura)
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La posibilidad de combinar diferentes longitudes de tubos sobre tres
modelos de bastidores (de 6, 7 u 8 filas), sustentados a su vez sobre
distintos modelos de brazos (de 8 a 13,8 metros entre puntos de apoyo)
ofrece numerosas alternativas a la hora de proyectar un parque solar.

The possibility of combining different lengths of tubes on three frame
models [of B, 7 or 8 rows] supported on different arm models [from 8
to 13.8 metres between support points] offers numerous alternatives
when planning a solar energy park.
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Paneles hasta 1600 mm
Modules up to 1600 mm

Paneles hasta 2000 mm
Modules up to 2000 mm

Paneles hasta 1850 mm
Modules up to 1850 mm

Paneles hasta 1700 mm
Modules up to 1700 mm
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175 m?/50°/9.25 m

216 m?/50°/10.25 m

233 m?/50°/10.1 m

245 m?/44.5°/10,2 m
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225 m°/50°/9.5m

280 m?/50°/10.5 m

300 m?/50°/10.5 m

318m°/50°/11 m

NOTA: Seguidor calculado bajo normativas NBE-AE/88 y NBE-AE/95 en conformidad con directivas CE
NOTE: Tracker calculated according to standards NBE-AE/BB and AE/95 in compliance with EC directives




SEGUIDORES SOLARES

PROFESSIONAL ADVICE AND GUARANTEES

Proyeccion de plantas solares: maximo asesoramiento a
su disposicion

Al proyectar su instalacién, ademas de contar con la planificacion logistica
de Ades para las entregas de los seguidores, podra disponer también
del asesoramiento de nuestra oficina técnica para la proyeccion de la
planta (implantacién de los seguidores en el terreno).

Garantias

Ades propone una garantia inicial de 2 afos, la cual puede ser extendida
a 5 6 10 afnos bajo previo acuerdo de contrato de mantenimiento
preventivo y correctivo realizado por los técnicos habilitados por Ades.

De cara a otras opciones, por favor, consultenos.

Design of solar plants: maximum level of consultation
available

When designing your installation, apart from having the benefit
of logistic planning by ADES for the delivery of the trackers,
you can also enjoy the advice of our technical staff for the
design of the plant [implantation of the trackers on the land].

Guarantees

ADES proposes an initial 2-year guarantee, which may be extended to
5 or 10 years by prior contractual agreement for preventive and
corrective maintenance performed by qualified ADES technicians.

Please contact ADES to discuss ofther after-sales options.



SISTEMA DE SEGUIMIENTO
TRACKING SYSTEM

The procedure is carried out by means of a PLC (Programmable
Lagic Controller) that performs the astronomic calculation
of orientation, depending on the geographic location of the tracker.

The azimuthal orientation mechanism is directed by the traction
clamp, the new traction system patented by ADES detailed on the next
page, which uses the same hydraulic control system as the zenith
elevation.

The elevation orientation mechanism is controlled by a swing
system driven by two or three dual-action hydraulic cylinders with block
valves. An angle sensor and limit switch are used for control.

The program contemplates the tracker “lying down” during the night
and in gale force winds as a protective measure and to avoid the theft
of panels.



SOLAR TRACKERS ‘ . .

NOVEDAD: PINZA TRACTORA

INNOVATION: TRACTOR CLAMP

The second-generation of ADES trackers is underway.

Given that the solar trackers perform step-by-step movements
and spend more time closed down than actually in action, it
is necessary to use a negative brake.

For this reason, the R+D department has developed and patented a
new traction system, known as a traction clamp, which eliminates
the traditional crown and pinion gear systems.

This system reduces the maintenance requirements of the
tracker, by eliminating the motor reducers and using the pure
tangential force maximizing the tracker’s energetic performance.

Thus, instead of breaking, the tractor clamp increases the
reliability of the system by sliding, thereby guaranteeing that
the system will be more profitable.

More information is available on our website: wnanv.ades. tv



COMMUNICATION AND MONITORING SYSTEMS

En los parques solares conviven muchaos sistemas con vida propia, que
necesitan ser controlados (seguidores, inversores, centros de transfor-

macién, contadores, camaras de vigilancia...).

Entendiendo la complejidad del proceso, ADES ofrece a sus clientes la
posibilidad, con ejecucion llave en mano, de la comunicacion y monitori-
zacion de todos los sistemas de su instalacion.

Esto supone un mejor control, informacién en tiempo real del estado
de produccién y la mayor rentabilidad de la inversion, pudiendo atender

los posibles fallos de los sistemas con la mayor celeridad posible.

Alta tecnologia al servicio de su inversion: La propuesta de
ADES se basa en las Gltimas tecnologias de comunicacion industrial,

con las mayores calidades.

El equipo de control estéd dotado de un conector para puerto serie
RS485, el cual es utilizado para la integracién de otros sistemas, como
por ejemplo los Inversores, los Strings y los Contadores. Estos equipos

de comunicacién cumplen especificaciones industriales —en cuanto a
rango de temperatura, vibracion y durabilidad—, siendo todos ellos de

primeras marcas.

Solucion integral: Nuestra solucion integra todos los sistemas de
contral del Parque Solar en un solo Software de Monitorizacién con una
misma infraestructura, lo que maximiza la rentabilidad de su inversor

y la utilizacién de la red de comunicaciones.

Informacion: La monitorizacion dispone de una aplicacion configurable
gue aporta informes de energia generada segun la informacién aportada
por el sistema de inversores o contadores conectados a la red de

comunicaciones.

Control remoto: Con existencia de conexion a internet de banda
ancha se puede realizar control remoto como si se estuviese sentado

en el propio centro de control de la instalacion.

Obtenga mas informacion en nuestra pagina web: wwww.ades. tv



Solar parks house many systems with a life of their own that need to be
controlled [trackers, inverters, transformation centres, meters, survei-
llance cameras, etc].

Aware of the complex nature of the process, ADES offers its customers
the possibility of a turnkey installation for all its communication and
monitoring systems.

This leads to better monitoring and realtime information on the state
of production and greater yield of investment, and the capacity to attend
to potential systems failures as quickly as possible.

High technology is at the core of your investment: the
proposal of ADES is based on the latest-generation industrial communi-
cation technologies, with the best qualities.

The control system includes a connector for serial port RS485 that is
used for the integration of other systems, such as Inverters, Strings

SEGUIDORES SOLARES
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and Meters. These communication peripherals comply with industrial
specifications with respect to temperature range, vibration and durability,
and are all leading brands.

Comprehensive solution: Our solution incorporates all the Solar
Park monitoring systems in a single Monitoring Software Program,
thereby maximizing the performance of each inverter and the use of
the communications network.

Information: The monitoring system has a configuration application
that provides accumulated energy reports according to the information
supplied by the system of inverters or meters connected to the commu-
nications network.

Remote control: By means of a broadband Internet connection, it
is possible to use remote control as if you were sitting in the installation
control centre itself to allow direct.

Further information may be obtained from our website: wnuw. ades. tv
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ESQUEMA DEL SISTEMA

DIAGRAM OF THE SYSTEM
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SOLAR TRACKERS ...

SECUENCIA DE MONTAJE
INSTALLATION STAGES

Fotografias aéreas cedidas por IASOL (Parque Sadaba I). Photographs supplied by IASOL (Sadaba | Solar Park].




SONME OF OUR CUSTOMERS
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ARIES INGENIERIA Y SISTEMAS
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BP SOLAR
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LA PARRILLA SOLAR
HINESOL

LONJAS TECNOLOGICAS
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