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Today CSP makes
Headlines on National
Newspaper Cover Pages
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—2x%50M
AndaSol

510.120m2 Solar Field and 7.5hours Storage
176 GWh annual production, 12% gas

EPC Cost 260Mio Euro first Plant

5Mio EU Grant for AndaSol-1

Financial Closure 31.5.2006, NTP 1.7.2006
1st STARTUP SCHEDULED 1.7. 2008







Concentratrng Solar Power (CSP) R&D&D
~started 2000 years ago under a

hm e o .H---_Defense Program
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1912 first parabolic trough collector by Shuman' In Cairo
62m length x 4m aperture

100 years ago the first parabolic trough produced direct
solar steam near Cairo, when coal was shipped from
England to Egypt
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1918 the curtain
fall over the further collector development
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ACUREX Troughs for Process Heat and Power
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Bankruptcy
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Demise of Luz after Fall of Energy Prices in 1991/92



With Oil & Gas at it‘s
minimum, the 90s would have
been the termination of CSP

developments world wide ‘ TSChernObyI
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Solar~ACES
1986: Tschernobyl saves CSP R&D Budgets in Europe
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1996- 2000 DISS Dlrect Solar Qteam from Troughs at the
e e —— Plataforma Solar de Almeria
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EuroTrough Prototype at the
Plataforma Solar de Al la
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1 MW ORC plant at Saguaro Power Plant south of
Phoenix, AZ. Solargenix, APS
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Archimide

Grande Progetto
Solare
Termodinamico
molten salts
parabolic trough
ISCC power plants
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ENEAproved feaS|b|I|ty of 550°C/29O C Molten Salt Trough




Fresnel
Collectors




Solar~ACES
Second Market Chance for CSP

Crude Oil Prices 1st CSP Tariff
2006 Dollars  Spanish RD841/2002 California

Iran / Iraq 2nd CSP Ta Utility
i \&r\ Spahish RD436/20 | RFPs

Iranian Nev Greek
Revolution \ ; CSP Tariff
:

RFP

—
\‘ \ Egypt

Yom Kippur War —T REP
Oil Embargo | Algerian

i % I csP Tariff

Tschernobyl
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Record Summer Peak in Spain 2005

Demanda de energia eléctrica Lunes, 20 Jun 2005
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Prog
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ista Actual 37.355 MW 21.574 M
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Generacién de energia edlica Lunes, 20 Jun 2005
Generacion estimada Max. 2.934 MW a las19:04 h. Min. 577 MW a las 13:39 h.
Generacion telemedida Max. 2079 MW a las19:04 h. Min. 444 MW alas 13:39 h.
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#* Solar thermal can supply firm and dispatchable peak power in
summerly heat periods when hydro and wind are scarce







MINISTERIO DE ECONOMIA

5562 HEALIDE( oA

2. Resto deinstalaciones de energia fotovoltaica del
subgrupo b.1.1:;

Tarifa: 300 por ciento durante los prin"uer{:}h 25 nm S

por ciento durante los primeros 25 anos

2 sta en marcha y 200 por ciento a partir
de entonces.
Incentivo: 10 por ciento.

3. In t:l aciones de energia solar térmica del sub-

0 por ciento durante los primeros 25 |||n 5

sta en marcha y 240 por ciento a tir

or ciento durante los primeros 25 afos

a en marcha y 200 por ciento a partir

Int entivo: 10 por ciento.

» Grants same tariffs for PV and CSP from
100kW to 50MW

» Cost covering with up to 0.21Euro/kWh

» Bankable with 25 year guarantee

» Annual adaptation to electricity price
escalation

» 12-15% natural gas backup allowed to grant
dispatchability and firm capacity

» After implementation of first 200MW tariff
will be revised for subsequent plants to
achieve cost reduction




Spanish CSP Feed-In Law Boosts CSP Projects

CONCENTRATING SOLAR POWER Towards the 7% European RTD Framework Programme

Brussels
27 June. 2006

MARKET FORECASTS: Status of project

June 2006
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#* Within 3 months after
publication of RD436, half a
dozen new CSP projects
started development

# The new contractors are
willing to take the risk of
full EPC guarantees

# High interest of investors
from utility sector to
participate in equity

# Competition of commercial
banks for financing

# New players ready to offer
in GEF projects, since now
they see a home market







New Energy Algeria (NEAL) was mandated by the Algerian
Government to become signator to the IEA SolarPACES
Implementing Agreement on 13 January 2003 at the IEA HQ in Paris.

From left to right: Richard Sellers (IEA Head Renewable Energy
Unit), Hanns-Joachim Neef (IEA Head Energy Technology
Collaboration Division), Michael Geyer (IEA-SolarPACES Executive
Secretary), William C.Ramsey (IEA Executive Director), M. Chakib
Khelil (Algerian Minister for Energy and Mines), Tewfik Hasni,
(President Director General of New Energy Algeria NEAL)
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Algerian Feed In Law 28-3-04

Renewable Energy Target
5% of Electricity Production by 2010

H°19 Damanche 7 Safar 1415

43éme ANNEE Correzpondamst su 15 mar: 2004
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CONWENTEONS ET ACCORDSE INTERNATIONATUX - LOIE BT

ABRRETES, DECISIONE AVIS, OOMMUMICATIONS ET ANMONCES
(TEADUCTION FRANCAISE)

Art. 12 Pour ['électricite produite a  partir
d’installations utilisant de 1'energie solaire thermigue par
des systemes hybrides sclaire-gaz, la prime s'éleve a
200% du prix par KWh de l'électnicite elabore par
I'opérateur du marche defini par la lo1 n™ 02-01 du 22
Dhou El Kaada 1422 correspondant au 5 fewvrnier 2002
susvisee, et cect quand la contribution minimale d’energie
solaire represente 25% de lensemble des eénergies
primaires.

Pour les contributions de 'energie solaire inférieure a

25%. la dite prime est servie dans les conditions ci-apres :

— pour une confribution
est de 200%,

solaire 25% et plus : la prime

— pour une confribution sclamre 20 a 25%

est de 180%.

. la prime

— pour une contribution sclaire 15 a 20%

est de 160% .

- la prime

— pour une confribution sclaire 10 a 15%

est de 140% |

- la prime

— pour une contribution solawre 5 a 10%

est de 100%

- la prime

— pour une coninibution solaire

est nulle.

- la prime
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ALGERIA: 150MW ISCCS with 30MW Solar

L 150MW |sccs/ =

. ! : 7
N/ | at Hassi-R‘megl. E. —
E ) Developer NEAL New Energy Algeria
, }‘ BOT project according to Algerian Feed-in Law 04-92 of March 25th 2004
e I “i | Fort Mirih Sl Equity 34% NEAL and 66% Bidder
= Jimimoun Financing mostly provided by Algerian Banks
Abener won with an offered tariff of 4.235cents/kWh (excluding gas) and 5.3% solar
Adrar
Flye Sainte Marie

.
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Developer NREA New & Renewable Energy Agency
EPC financed by JBIC and NREA with 50Mio Grant
984GWh per year, of which 64.5GWh solar
RFP published in July 2006 with deadline 30-11-2006
Contract award scheduled for February 2007
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Background of
Project

Contact us

Advertisments 3

field and 150MW ST to 400MW ISCCS

EPC sponsored by Iranian Power Development
Company (IPDC),

2850GWh per year, of which 120GWh solar
RFP now under development
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MOROCCO: 228 MW ISCCS with 30MW Solar Field

Developer ONE Office Nationale d‘Electricité

EPC financed by ADB, ONE and 50Mio GEF Grant
1590GWh per year, of which 56GWh solar

RFP published on 29-08-2006 with deadline 16-01-2007
Contract award scheduled for February 2007
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""""" Mexico: 535MW ISCCS with 30MW Solar

tabado 23 de septiembre de 2006 Mi cuenta | Reqistrate | Centro Meteoroldgico

CFE
II'\::_/jL_u'I cﬂ‘meEﬁﬂ FEdE!'af dﬁ' Efﬂﬂfrfﬂfdad Inicic | Mapa del siie | English

La empresa | Servicios en linea | Informacion al cliente | Negocios con CFE | Sala de prensa | Conficianos

Licitaciones de CFE

Resultados de la basqueada

Licitacidn pidblica

I'f"'!'“ef'? de ya164093-022-08
icitacion
171 ©C Agua Prieta II (con campo solar)l, Clave OS18TOQ0047, "Diseno, la ingenieria, el suministra de equiposz v
rmateriales, la construccion, la instalacion, las pruebasz, el apoyo tecnico, fletes, zeguros, arancelez, impuestos y
rmanejo aduanal, requeridos para tener una operacion sequra, confiable v eficiente de una Central de Generacian
de Cicla Cambinada denominada ©C Agua Prieta II, con una capacidad neta garantizada de S35 64 MW [+/- 15%)
a condiciones de diseno de wverano, considerando gas natural cormmo combustible principal. La Central estara
Descrpcion del conforrmada por dos o tres turbogeneradores de gas con sus sisternas auxiliares, cada uno con su respectivo
bien o de los generador de wvapor por recuperacion de calor con sisternas auxiliarez, un (1) turbogenerador de vapor con sus
trabajos: sisternas auxiliares, un (1) aerocondensadar, todos loz equipos necezarios para integrar un ciclo combinado, v un
campo solar con concentradores solares tipo canal parabolico de no menoz 30 MW, con todos loz equipos v
sisternas necesatios para generar y suministrar vapor al ciclo combinada, incuyenda la interconexion can la
subestacion "Las Armericas" de 400 kY, de conformidad con los terminos v condiciones establecidas en la seccion &
[Contrata] ¢ seccion 7 (Especificaciones Tecnicas) de las bases de licitacion: la Central estara localizada en el
predio denominade "Las Americas", Municipio de Agua Prieta, Sonora, Estados Unides Mexicanos,

> EPC financed by CFE with 50Mio USD GEF Grant
» The first CFE BOT was not compatible with GEF

» RFP published on 29-08-2006
» Deadline 16-01-2007 and Award 14-02-2007
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» KfW had financing with 50million USD GEF Grant
» To the RfP in June 2002 no bids were received
| > In 2002 no EPC contractors ready to take the risk
| > Project now on ice
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> Israel Ministry of National Infrastructures decided
2002 to introduce CSP in electricity market
» Objective 500MW

» Israel Public Utilities Authority studies the
formulation of a feed-in law for CSP
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| § South Africa: 100MW Power Tower
G*-m T — Y Project Site Upington:

MAMIEtIA E c,ham
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® Eskom

» ESKOM develops 100MW Demo Power Tower in
Upington

@ > EPC Project of 100MW Molten Salt Tower
» Now technology risk reduction study




Key Advantages of CSP?

# The inherent advantage of STP technologies is their unique
Integrability into conventional thermal plants: All of them can
be integrated as "a solar burner"” in parallel to a fossil burner
Into conventional thermal cycles

# \With thermal storage or fossil fuel backup solar thermal
plants can provide firm capacity without the need of
separate backup power plants and without stochastic
perturbations of the grid.
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