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Each year, over 1,080,000,000 terawatt 
hours of power arrive at the Earth from 
the Sun – 60,000 times the world's 
electricity requirement. Thus solar 
power has the biggest potential of all 
renewable energies.

Solar Power is Unlimited ...
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An area less than 3 % of the area of the 
Sahara desert covered in parabolic trough 
power plants would be enough to supply 
the world's electricity requirement. 

… and a Nearly Unlimited Number of Locations
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WELCOME TO (THE)
SOLAR MILLENNIUM



Solar Millennium AG

… a specialist for Concentrated Solar Power (CSP)

... is a successful pioneer thanks to an early market 
entry (1998)

... developed the first parabolic trough power plants 
in Europe

... is a technological leader in parabolic trough plants
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... is a technological leader in parabolic trough plants

… enabled first project-specific financing of CSP 
plants

… has strong growth built on flexible cooperation in 
the corresponding business sectors

… is supplying the technology for Egypt’s first 
parabolic trough solar field

… is doing a feasibility study for the first parabolic 
trough plant in China

… is developing a multitude of new projects worldwide



Strong Position in the Energy Market of the Future

Renewable energies

Wind Hydro GeothermalSolarDecomposition of
regen. feedstockR&D
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Solar heating
(water heating)

Photovoltaic Solar-thermal 
power plants

Solar 
chimneyR&D

FresnelR&DParabolic trough
Solar dish Solar tower

Concentrating solar 
power (CSP)

in hybrid operation 
combined for base 

load supply



Solar Millennium is active globally

Markets need very different adapted strategies

Project development via experienced local teams

Effective cooperation with local authorities and institutions

Solar Millennium staff in Germany, Spain, USA and China

Seite 8Solarthermische Kraftwerke aus Sicht der Wirtschaft; Frank Niendorf



Strategy for the World Market

Text Text Text Text
Strengthening of Leading Position/

Reinforcing Competitiveness

Vertically integrated business model
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Intensified market 
penetration and 

internationalization

Advancement of 
technology 
leadership 

(quality + price)

Expansion of the 
plant construction 

business

Market expansion 
through product 

variation

Vertically integrated business model

Strategy
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THE TECHNOLOGY



Brilliant Combination of Simple Physical Concepts

Solar-thermal power plants convert solar energy 
into heat to generate electricity

Environmentally-friendly electricity production on 
a large scale: 50-250 megawatt power plants

Project sites in Earth’s so-called “sun belt”

Solar-thermal power plants
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Project sites in Earth’s so-called “sun belt”

General term for the various technologies; Solar 
Millennium concentrates on parabolic trough 
and solar chimney technology

Technology



Proven & Bankable Technology: Parabolic 
Troughs

The solar radiation is concentrated 
onto an absorber tube situated on the 
focal line of the trough; the heat 
produced there is used to operate a 
steam turbine, generating electricity.

Commercially operated plants in 
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Commercially operated plants in 
California since 1984 have made 
turnover of over US$ 2 billion

They can be operated either solely as 
a solar power plant or as hybrid

Stable electricity production: Thermal 
storage means electricity production is 
independent of the momentary solar 
radiation

Technology



Technical Description

A parabolic trough power 
plant with thermal energy 
storage mainly consists of 
three parts:

the solar field with the 

Components of the Parabolic Trough Power Plant
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the solar field with the 
heat transfer circuit,

the storage system and

the power plant block 
with turbine, generator 
and cooling circuit

solar field storage system power plant block

Technology



Technical description

After sunrise, the collectors 
begin to follow the sun

Parabolic mirrors 
concentrate solar radiation 
to absorber tubes, in which 
a heat-resistant, synthetic 

Operation in the Morning
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a heat-resistant, synthetic 
oil circulates as heat 
transfer fluid

Fluid transmits its thermal 
energy to heat exchangers

Generated steam drives 
turbine and electricity is 
generated by connected 
generator

solar field storage system power plant block



Technical description

If sun radiation is strong 
enough, the solar field 
supplies sufficient energy 
to generate electricity and 
fill up the storage system 
simultaneously.

Operation during the Day
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simultaneously.

Storage system is filled 
with liquid salt. It consists 
of a "hot" tank (appr. 380 
C) and a "cold" one (appr. 
280 �rC). 

When the storage system 
is being filled up, cold salt 
is pumped into the hot tank 
through an oil to salt heat 
exchanger.

solar field storage system power plant block



Technical description

In the evenings or when 
the sky is cloudy, the solar 
field can supply the 
energy, which is required 
to drive the turbine, 

Operation in the Evening
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to drive the turbine, 
together with the storage 
system. For this purpose, 
the hot salt is pumped into 
the cold container, thus 
giving back the thermal 
energy to the oil circuit.

solar field storage system power plant block



Technical description

After sunset thermal energy 
is exclusively supplied by 
the storage system. 

When the storage system 

Operation at Night
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and the solar field have 
been dimensioned 
accordingly, the power plant 
can be operated up to 24 h 
with solar energy. 

Also hybrid operation is 
possible by the combustion 
of e.g. gas or biomass.

solar field storage system power plant block
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MARKET PERSPECTIVE



Solar Thermal Power Market
Attractive Locations for Solar Thermal Power Plants
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� Global warming
� Increasing environmental alert
� Governmental regulations – Kyoto / CDM
� Premium tariffs (Spain)
� Renewable Portfolio Standards (US)
� Tax incentives (US)
� „Green“ Capital & Image

Driving Forces

� Direct radiation, grid and infrastructure in the 
sun belt

� Land and Water
� Long term electricity off-take (PPA) at sufficient

rates
� Investment security

Project pre-conditions



Solar Thermal Power Market

� 1 km² of desert land yields up to 200 - 300 GWhe/year
� 0.4% of Sahara area covers Europe’s electricity demand (world: 2%)
� HVDC technology provides efficient transmission (~10% losses)
� 1 km² of desert land avoids 200,000 tons CO2 / year
� 1 km² of desert land can produce 165,000 m³ freshwater/day by 

desalination

Electricity import from Northern Africa is a viable  option 
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world

EU25

Source: DLR



Key Influential Factors for Plant Profitability

Solar radiation

Electricity payments/ feed-in tariff

Interest level

Power plant size

Next collector generation
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Financial public project support

Regional electricity demand characteristics (peak/mid/base load) 

Component prices on the international market (mirrors, receivers, turbines, steel 
etc.) 

Land prices

Regional wage levels during the construction phase



Solar-Thermal Plants Ideal for Market Requirements

The electricity supplied from solar-
thermal power plants is ideal for the 
electricity demand in sunny 
countries (see graphic)

Solar power plants are already 
competitive for peak-rate market 
prices (see graphic)

Peak load

Mid load

Typical electricity demand 
in sunny countries

(Costs per kWh )
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Electricity production even when the 
sun isn’t shining thanks to thermal 
storage enables stable electricity 
production 

Base load

Mid load

Time of day



Margin

CSP Highly Attractive during „Golden End“

Investment/ Cost of 

Full Feed-In Tariff 25 years

Reduced Feed In Tariff

Example Spain
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Operation & Maintenance costs (O&M)

Financing Period: 

Approx. 20 years

Post- Financing Period:

„Golden End“

Investment/ Cost of 
Capital

Very high margin during
„Golden End“

Lifetime > 40 Jahre

O&M-Costs:
even today 

Already lower 
than 

electricity price



Solar Thermal Plants Ideal for Environment

Lowest specific space requirements

The CO2 reduction from an Andasol 
power plant in comparison to a 

Space 
requirements 
based on the 
example of 
Texan electricity 
needs

(State Energy 
Conservation 
Office)

Space requirements
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power plant in comparison to a 
modern coal power plant: 149,000 t/a 

Energetic amortization period
Solar thermal power plants: approx. 5 
months

Wind energy: 4 - 7 months

PV in Central Europe: 2 - 5 years

Nuclear, natural gas, coal, oil: never

CO2-Emissions

CO2-Emissions (German Federal Environment Agency 2002)



ESTELA Roadmap for CSP Plants in Europe

Potential of CSP installed power in Europe 
(installed capacity and annual energy production)

175
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70

60 GW / 170 TWh

 Spain
 Portugal
 Italy

Seite 25Solarthermische Kraftwerke aus Sicht der Wirtschaft; Frank Niendorf

0

25

50

75

100

125

150

2012 2020 2030
0

10

20

30

40

50

T
W

h/
a

30 GW / 85 TWh

4 GW / 11 TWh

G
W

 in
st

al
le

d

 Italy
 Greece
 Cyprus+Malta

 

Source: European Solar Thermal Electricity Association



400000

450000

500000

550000

600000

MW solar-thermal power plants

Large potential for market growth

10,000 Parabolic trough power plants
(e.g. Andasol)
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Studies



In Spain the Feed-In law is the key driver
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REFERENCE PROJECTS



Our reference projects convince the market

Development of the first parabolic trough power plants in Europe, Andasol 1-3 
(with a collector area of 512,000 m2 per plant also the largest power plants in 
the world; commissioning of Andasol 1 in summer 2008 and of Andasol 2 in 
beginning of 2009)

Feasibility study for the first parabolic trough power plant in China

Design and supply of various key components for the first parabolic trough 
solar field in Egypt by the technological subsidiary Flagsol
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solar field in Egypt by the technological subsidiary Flagsol

Short-listed for different tenders in California

Included in the offers in response to tenders in the MENA region

Market potential and market development



The Andasol Projects

Technology: Parabolic Trough with 
SKAL ET Design

Capacity: 3 x 49.9 MW

Storage: Molten salt storage for 7.5 full 
load hours 

Project Site: Plateau of Guadix, 
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Project Site: Plateau of Guadix, 
Province of Granada, Spain 

Electricity production:
3 x approx. 180 million kWh/a

Investment: 3 x € 300 million



The Andasol Projects (continued)

Andasol 1: under construction since June 2006

Andasol 2: under construction since February 2007

Andasol 3: financial closure in 2008
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The Andasol Projects
ANDASOL 

Parabolic Trough (50 MW) using 
thermal oil heat transfer fluid and 
molten salt storage (7 h) 
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Welcome to the Solar Millennium!
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Contact
Director International

Market Development: Frank Niendorf

Address: Solar Millennium AG
Nägelsbachstr. 40
91052 Erlangen, Germany
Tel.: +49/9131/9409-0
Fax.: +49/9131/9409-111
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Fax.: +49/9131/9409-111
E-Mail: niendorf@SolarMillennium.de/ 
www.SolarMillennium.de

Disclaimer:

The present presentation does not constitute a legally binding offer of participation or for the purchase of shares in the 
company. It is not to be viewed by the recipient as constituting the subject matter of a contract or as a contractual basis 
for investment. Only inquiries and assessments carried out by the recipient on his/her own account can form a basis for 
investment in the company. 
The presentation has been compiled solely on the basis of the company’s business model and range of services, as 
well as on market and competitive environment research based on sources available publicly. No guarantee or warranty 
is provided for the accuracy, precision and completeness or for the interpretation of the data and the commentary, nor is 
any other form of liability for the content of this presentation acknowledged.
Budgeting is based on management assumptions and projections and reflects the market development and market 
opportunity perspectives at the time of compilation. The nature of the dynamic market environment is such that it is 
subject to constant changes and can therefore influence this budgeting content. No guarantee is provided for the 
budgeting feasibility.


