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Uedated Situationl

A Ground-Breaking Event was hold at Plant Site on 28/06/2004

~ Diariode Sevilla

MARTES

Electricidad

ENERGIAS RENOVABLES

Abengoa aspira a liderar en Europa
la produccion de energia solar
ol
e |

alcanzar los 100 MW
instalados en 2010

S e e S

B |MPUESTOS. Las corporaciones locales recibirdn 611 mill omo compensacion por la pérdida del IAE.

The Representative for Energetic Issues of Junta de
Andalucia, Mr. Francisco Vallejo, the Mayor of Sanltcar la
Mayor Mr. Juan Escadmez and the President of Abengoa
Mr. Javier Benjumea, hosted a ceremony that joined a
great number of authorities and scientifics in solar thermal
energy, in projects promotion and in R&D projects
financiation.

Sollcar would like to thanks to all assistants from:

sEuropean Commission

«Ciemat

DLR

*Fichtner Solar

*Ministerio de Ciencia y Tecnologia
«Junta de Andalucia

*Banc Sabadell

*|CO-IDAE




SOLUCAR PS10: a 11.0-MWe Solar Tower Power Plant with Saturated Steam Receiver

What is New I

*Plant nominal power is changed from recently proposed 13.5MWe to original value
of 11.0MWe. The existence of some preliminary permits for 11.0MWe, and the
Impossibility to modify them, force the project to work on this option. Solar field is
nor composed by 624 heliostats of 121m? each, reduction from 761@121m?
previous considered field.

*Thermal storage technology for 50minutes @ reduced 50% load has been changed
from Qil solution to saturated pressured Water option, (Ruth).

*Recent local Renewable Grid Connection ZEDE regulation has been favourable to
PS10 11.0MWe solar thermal power plant. This last permit has allowed the closure
of the Project Finance with Banc Sabadell.

*New solar Tariff for Solar Thermal Technology in Spain, increasing the value of the
premium from 12cEuro to 18cEuro, ensures the feasibility of the project, R.D.482
12/03/04.

*European Commission has recently conceded a 18 months extension to PS10
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Plant Conceetl

Turbine 11.0MWe
Steam SIEE Generator
Solar Receiver 40 bar, 250°C

Steam Storage System

v

Condenser
A
S

Heliostat Field

» Plant is working on a saturated steam concept.

» Thermal storage technology for 50minutes @ reduced 50% load has been changed from Oil solution to
saturated pressured Water option, (Ruth).
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Heliostat Field
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Heliostat SanllUcar 12g

» Sanltcar 120 Heliostat
S Opt Reflected Ray = 2.6mrad

S Trk Reflected Ray — 1.3mrad
S Eff for Field in Reflected Ray — 2.9mrad

* Local Control System Based on PLC

0Ot

Field Bus

Local Control U ceeeveervsreeed | Manual Conro
(ALC, Remote I/0)
| -i Wl sy

I

(2x elevation, 2x azimut)

Pow er Control Device
(Variable Frequency Drives)

* Industrial architecture for Control, PLC’s+ Prophibus Comunications

Counter

| —— (Bevation motor axis)
Contactors i
(Bevation motor)  Elévation motor
Counter
(Azimut motor axis)
e
Contactors
(Azimut motor)

Azimut motor
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Saturated Steam Receivl

* Basic engineering has defined receiver configuration in
order to perform below flux limits (650kW/m2) minimising
spillage.

* Heliostats are aiming during operation to center of
aperture.

* Detailed Engineering is ready.
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Energetic Performance, Full Rate Powlar

Esquema de Balance de Energia en PS10:
Receptor y Ciclo Vapor Saturado, Operaciéon a Potencia Nominal (25% a Almacenamiento)
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Energetic Performance, Annual Béis
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General Data Sheets I

General Description

Emplacement

Sanlucar M. (Sevilla), Lat 37.4°, Lon 6.23°

Nominal Power

11.02MWe

Tower Height

100m

Receiver Technology

Saturated Seam

Receiver Geometry

Cavity180°, 4 Pannels5m x 12m

Heliostats

624 @ 121m2

Thermal Sorage Technology

Water/Seam

Thermal Storage Capacity

15MWh, 50min @50% Rate

Seam Cycle

40bar 250°C, 2 Pressures

Hectric Generation

6.3kV, 50Hz -> 66kV, 50Hz

Land 60Has
Annual Hectricity Production | 23.0GWh
Nominal Rate Operation

Optical Eficiency 77.0%| 67.5MW -> 51.9MW
Receiver and Heat Handling Efficiency 92.0%| 51.9MW -> 47.7MW

Thermal Power to Sorage 11.9MW

Thermal Power to Turbine 35.8MW
Thermal Pow. -> Hectric Pow. Eficiency 30.7%| 35.8MW -> 11.0MW

Total Efficiency at Nominal Rate 21.7%

Energetical Balance in Annual Basis

Mean Annual Optical Eficiency| 64.0% | 148.63GWh(useful) -> 95.12GWh
Mean Annual Receiver&Heat Handling Efficiency| 90.2%| 95.12GWh -> 85.80GWh
Operational Eficiency (Sarts Up/Stops)| 92.0%| 85.80GWh -> 78.94GWh
Operational Efficiency (Breakages, O&M)| 95.0%| 78.94GWh -> 75.00GWh
Mean Annual Thermal Ener. -> Hectric Eficiency| 30.6%| 75.00GWh -> 23.0GWh
Total Annual Efficiency 15.4%
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Some Pictures I
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Some Pictures I
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Time Schedul

2003 2004 2005 2006
Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov_Dic|Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic|Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic|Ene Feb Mar Abr May dun

1 Disefio Basico e Ingenieria
1.1 Definicién de la Planta

1.2 Disefio Conceptual

1.3 Caracterizacion del emplazamiento

1.4 Bvaluacién del Recurso Solar
2 Ingenieria de Detalle

2.1 Ingenieria Civil y Auxiliar [
2.2 Sitema Colector |
2.3 Receptor, Aimacenamiento Térmico E
2.4 Torre [
2.5 Sitema de Control I
2.6 Blogue Potencia

2.7 Plan O&M

3 Fabricacion de Componentes
3.1 Heliostatos

3.2 Sstema Reeptor

3.3 Blogue de Potencia

4 Transporte y Montaje

4.1 Edtructuras Civil y Auxiliar

4.2 Campo de Heliostatos

4.3 Torre |
4.4 Receptor I
4.5 Sitema Control | |
4.6 Blogue Potencia |
5 Purebasde Aceptacién

5.1 Campo de Heliostatos

5.2 Receptor

5.3 Sistema de Generacion Béctrica

PS10 Plant Cost: 33,0M euros




