Permanently well connected
with solar electricity.
Whatever the future holds.
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Vision

Sun is life.
In the future more than ever.
Times have changed. For the first time in the history of mankind, we are the
ones influencing the climate – a result of the constant increase in global energy
consumption. At the same time, we all know that fossil fuel supplies are limited.
It is time to reconsider – and to put words into action. It is time to fi nd a solution. There are good reasons that these solutions will succeed. Every day, we
experience the best alternative source of energy: the sun.
Solar energy offers a reliable, unlimited and, above all, emission-free solution
thanks to the enormous amount of energy radiated by the sun. If less than four
per cent of the Sahara Desert were to be equipped with Concentrated Solar
Power (CSP) plants using parabolic trough technology, this would be enough
to cover the full electricity requirements of the human race.1
Just a dream? As one of the pioneers in the solar electricity sector, SCHOTT Solar
has been one of the leading companies in the industry for over 50 years and is
working on making widespread use of solar energy a reality. Solar technology
made by SCHOTT Solar has been operating successfully all over the world for
several decades and today is contributing to a future without climatic
and energy problems.
A good start. Now it is critical to take the next step. The awareness exists. Our
vision is to continue as the forerunner for this development with innovative
products. We wish to help provide the technological basis for a positive energy
turnaround and simultaneously for a world that makes life worth living – for
everybody, everywhere. Whatever the future holds.
Dr. Martin Heming
Managing Director of SCHOTT Solar
1 European

Solar Thermal Electricity Association (ESTELA),
CSP Potential for Europe until 2030, April 2008.
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History

Innovative by nature.
For over 50 years.
As a fully-owned subsidiary of the global SCHOTT group, a company steeped in
tradition, technological competence was the natural inheritance of SCHOTT Solar.
Founded in 1884, SCHOTT today is a successful global technology group.
Developments such as the world-renowned Ceran ® glass-ceramic cooktop
panels, optical materials for microchip manufacturing or the Zerodur ® mirror
substrate for extremely large telescopes are only a few of the SCHOTT innovations. SCHOTT Solar draws on this unique technological background to
bring inspirational technology to the solar energy field.
With huge success: SCHOTT Solar and its predecessor companies are already
pioneers in the fi eld of photovoltaics (PV), while other companies are only
just beginning to deal with the subject. Since its beginnings in 1958, when
the former company AEG Telefunken started research and development of
PV technologies, an impressive amount of know-how has been established and
integrated in SCHOTT Solar for more than 50 years. Combined with the extensive experience of our employees, this provides an invaluable advantage for the
quality and longevity of our solar power modules. This is why SCHOTT Solar
modules, installed more than 20 years ago for long-term testing, still provide
reliable yields today.
However, photovoltaics are not the only means to gain electricity from the sun.
Concentrated Solar Power (CSP) technology provides another option that is well
suited for industrial electricity production in the multi-megawatt range. Based
on SCHOTT’s experience in the construction of high-quality special glass tubes
for CSP plants, SCHOTT Solar has developed receivers for the market in-house.
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1958

1964

Start of solar
cells research
and development
for space applications (AEG)

Development
and production
of silicon solar
cells for terrestrial applications
(AEG)

2002

2004

Founding of
joint venture
RWE SCHOTT
Solar GmbH

Construction
of a module
production site
in Valašské
Mezi říčí, in the
Czech Republic

Start of production for the
SmartSolarFab ®
(fully integrated
production) in
Alzenau

1973
Development of
the EFG™ solar
wafer and cell
(Mobil Tyco)

2005
100 % takeover
of RWE
SCHOTT Solar
by SCHOTT AG,
Mainz

Build-up of a
2 megawatt PV
power plant in
Neustadt

Development
of receivers for
CSP at
SCHOTT Rohrglas

1978

1980

1983

1992

First serial production of solar
power modules
in Europe (AEG
in Wedel)

Development
of thin fi lm solar
cells at MBB
(a-Si)

Supplying the
fi rst Concentrated Solar Power
(CSP) plants
with glass tubes
(SCHOTT)

Start of serial
production of
MIS-I solar cells
(NUKEM, Alzenau)/Awarded
with the “Innovationspreis der
deutschen Wirtschaft”, a prize
for groundbreaking innovation

2006

2007

2008

2009

Start of serial
production of
receivers in
Mitterteich

Foundation
of WACKER
SCHOTT Solar
GmbH in Jena
for the production of silicon
wafers

Construction of
the new location
for the production
of solar receivers
and solar power
modules in
Albuquerque,
NM, USA

Start of
production of
solar receivers
and solar power
modules in
Albuquerque,
New Mexico, USA

Production of
fi rst silicon ingots at SCHOTT
Lithotec AG in
Start of serial
Jena
production of
a-Si thin fi lm
Inauguration
modules in Jena
of the Stillwell
subway station Foundation of
(NY, USA) with SCHOTT Solarthermie GmbH
BIPV thin fi lm
and
modules
SCHOTT Solar S.L.
in Seville, Spain,
for the production of solar
receivers

Construction of
the new location
and start of
production of
solar receivers in
Seville, Spain

1998
Start-up of production for crystalline solar cells
(ASE GmbH)

2001
Acquisition
of leading US
distributor by
SCHOTT AG

100 % takeover
of WACKER
SCHOTT Solar
by SCHOTT Solar
AG, Mainz

Development cooperation with
ersol Thin Film
GmbH for the
development of
micromorphous
thin film cells
Foundation of
SCHOTT Solar
Thin Film GmbH
in Jena

The success of this key component has
demonstrated SCHOTT Solar’s technological and market leadership in this area.
SCHOTT Solar offers both photovoltaics
competence and know-how in receiver
technology for CSP plants under one
company – a truly wide technological
basis to cover future energy requirements.
Whatever the future holds.
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Competence

Ahead of the megatrend.
Because that’s the only way to lead it.
Experience, innovative strength, quality awareness – all of this has helped
SCHOTT Solar to become a leading manufacturer with expertise in both photovoltaics and receiver technology for
Concentrated Solar Power (CSP) plants.
In the field of CSP our receivers are at
the leading edge and our photovoltaic
modules set quality standards. This gives
SCHOTT Solar an excellent position for
a future in which solar energy will most
SCHOTT Solar is the only manufacturer offering expertise in both

likely become one of the major energy
suppliers in the world.

photovoltaics and CSP. Worldwide
presence, state-of-the-art produc-

SCHOTT Solar’s outstanding technolog-

tion processes and the right part-

ical competence is not only apparent

ners make SCHOTT Solar a global

regarding fi nished products – it starts

player for solar electric technologies.

with the production processes. These
processes have been specifically developed by SCHOTT Solar to use resources
and energy in an effective and thus sustainable way, while ensuring constant
high quality.
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Competence

Furthermore, SCHOTT Solar has the complete production process for manufacturing a finished solar power module at its fingertips. Here, the fully automated and highly integrated SmartSolarFab ® in Alzenau sets the benchmark.
The result: high-precision quality control throughout the entire production
process for long-lasting productive capacity.
With production locations in Germany, Spain, the Czech Republic and the
USA, SCHOTT Solar is an established global manufacturer. SCHOTT Solar also
has sales offices and representatives in several countries, ensuring customer
proximity worldwide. In the solar factory in Germany’s “Solar Valley” in Jena,
Thuringia, SCHOTT Solar produces solar power modules using thin film technology. This massive investment underlines SCHOTT Solar’s firm belief in the
future of solar electricity. With the huge opportunities of the North American market in mind, SCHOTT Solar also has built up a new production site in
Albuquerque, New Mexico, for both solar power modules and receivers for
CSP plants.
SCHOTT Solar remains firmly committed to its long-term role as an
integrated solar manufacturer. Within the framework of its business model,
SCHOTT Solar covers important areas of the value chain. This means:
whatever the future holds, production will keep running.
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Power from light.
More durable, more profitable, more enjoyable.

The principle of converting sunlight into electrical energy, or electricity, is
called photovoltaics. All solar electric systems are based on this physical effect. In simple terms, it is based on the effect that photons or light particles
penetrating a suitable medium, generally silicon bonding, release electrons.
And because the only things that move in a solar power module are the
electrons, solar power modules require no servicing. Once installed at a suitable location, very little maintenance is required, especially as standard solar
power modules by SCHOTT Solar come with a 25-year performance guarantee.
SCHOTT Solar provides even a 30-year performance guarantee for doubleglazed modules.
In principle there are two different ways for the further use of the electricity
produced: either you can use it yourself for smaller, more remote local
applications (off-grid) or, as it is usually the case, you can feed it into the
public electricity grid (on-grid) and receive compensation for it. This energy
sold to the utility is mostly stipulated by law and is therefore predictable

Photovoltaics convert light to electric-

in the long-term. The private module user thus becomes a solar electricity

ity. As well as direct use, feeding into

producer and entrepreneur. In the course of time, considerable amounts can

the public electricity grid is top prior-

accumulate in this manner.

ity. Thanks to their exceptional longevity, solar power modules made by

So it is not only the degree of effectiveness but probably even more so longevity that leads to lasting energy yields and therefore represents one of the
key factors for the economic success of a solar electricity installation. Ultimately it should achieve more than a mere pay-off; it should provide an
energy yield for many years.
SCHOTT Solar recognises the need for long life in the product it supplies.
Here, SCHOTT Solar benefits from its extensive experience gained from
several decades in building solar power modules. Solar power modules made
by SCHOTT Solar can withstand the most adverse climatic conditions –
whether these may be extreme heat fluctuation, storms, hail, heavy snows
or lightning. This is not only proven in the deserts in Arizona, they are
equally successful on test benches and in the climate-testing laboratories at
SCHOTT Solar. Solar power modules must undergo test and inspection processes that are far more challenging than the natural load and go beyond
required test standards. The result is solar power modules that you can rely
on functionally and economically, whatever the future holds.
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SCHOTT Solar provide lasting yields.

Photovoltaics
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Photovoltaics
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Extremely versatile.
And extremely good-looking, too.
In addition to standardised solar power modules, SCHOTT Solar also provides
innovative and certifi ed in-roof solutions based on the proven crystalline
technology as well as aesthetically appealing facades and overhead solutions
based on thin film technology.
Crystalline modules are particularly suited for roof installation or in open
spaces and stand out for their very long service life and excellent return yields.
Amorphous silicon thin film modules are especially advantageous for roof
surfaces that are not perfectly aligned, for suboptimal angles of inclination or
a higher degree of shading. Thanks to their high fl exibility regarding shape
and design, they are also well suited for integration in buildings and, as a
result, facilitate architecturally innovative solutions. Moreover, performance
loss for thin film modules is very low at higher temperatures, making them
especially recommendable for hot regions.
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Concentrated Solar Power (CSP) plants have a bright future.
We provide their key component.
Photovoltaics are not the only option available for generating solar electricity.
Concentrated Solar Power (CSP) technology offers a second option for electricity generation, especially for large-scale technical applications. SCHOTT Solar
is one of the world’s leading suppliers of the key component for this technology – the receiver.
CSP technology converts sunlight into heat. This takes place in parabolic trough
power stations: using large, parabolic-shaped mirrors, the sun’s radiation is
concentrated to the receiver, made by SCHOTT Solar, with up to 80-fold concentration. Heat transfer fluid is heated there and generates steam via a heat
exchanger, which, in turn, drives traditional electrical steam turbines. Thermal
accumulators enable reliable generation of electricity, even at night.
Concentrated Solar Power (CSP) has
the potential to cover global energy

While PV systems are usually used for decentralised generation of electricity,

requirements. SCHOTT Solar manu-

CSP plants are ideal for the central generation of energy. Such power plants

factures one of the key components

can be run particularly effective within the earth’s sunbelt. Simply with the

for CSP plants: the receiver.

states of the Mediterranean region only, using CSP, it would be possible to
produce several times the annual European electricity requirements.1

1 European
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Solar Thermal Electricity Association (ESTELA), CSP Potential for Europe until 2030, April 2008.

©ACCIONA’s Nevada Solar One

Concentrated Solar Power (CSP) plants

The Concentrated Solar Power plant ACCIONA Nevada Solar 1 was installed close to Boulder City, USA, in June 2007. It has an output of 64 MW. With an area of 1.4 million m2 it is as large as 212 football fi elds.

As a further advantage, CSP plants can be combined with conventional
energy sources. Therefore, it is possible to implement a safe energy supply
with a high solar content.
SCHOTT Solar has become one of the technology leaders for this key component with its new receiver, which was fully developed in-house. So it is not
a coincidence that SCHOTT Solar was selected to deliver the receivers for the
first European CSP plants in the south of Spain.
SCHOTT Solar makes a distinct contribution to making tomorrow’s energy
production possible today with its high-performance receivers, which are
the core element of all CSP plants using parabolic trough technology. This
is achieved by using proven technology which has all the advantages on its
side in regard to economy, security of supply and climate protection.
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Sustainability

The sun shines every day.
100 % emission-free.
You can always rely on the sun to rise every day, just as you can rely on the
technology made by SCHOTT Solar. The best thing about this energy source:
Solar energy is a natural source of energy

it gives us the gift of an almost limitless amount of energy every day, a small

that is easy to develop – and, due to the

fraction of which would be enough to cover world energy requirements

quantities available, the most powerful.

conserving resources at the same time.

SCHOTT Solar already shows how sustainable energy generation is possible today

With sustainable and high-performance solar technologies from SCHOTT Solar,

with long-lasting and high-performance

we are approaching this target on a closer scale. Thanks to special energy

solar electric technologies.

and resource manufacturing processes, our products already show a positive
energy balance just a few years after commissioning. The special longevity
of the solar power modules and receivers made by SCHOTT Solar ensures
lasting, reliable and emission-free power production. As opposed to the expected cost increases for petroleum, gas and coal, it is available more or less
free of charge. In other words: we offer state-of-the-art sustainability at a
fixed cost. This certainly pays off nowadays and is therefore a safe ecological
and economical investment in the future for all solar electricity producers,
whether private or industrial.
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Sustainability

Measured against its huge potential, however, the use of solar energy is still
in its early stages. Although photovoltaics – also supported by jurisdiction –
have been successfully established in the private sector, comparable developments in the area of central electricity generation are still imminent. Promising
approaches that signify a rethinking already exist. In Southern Europe and
the USA, for example, full series of CSP plants are emerging and will be able to
produce electricity in large quantities. This may be the beginning of an international change within the energy sector with the objective of combining
cost effectiveness, security of supply and climate protection. At SCHOTT Solar,
we support these targets and their implementation.
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Durability

Energy for the next 100 million years.
Flipping the switch will do the trick.

Imagine: our children will experience
no shortages of electricity worldwide.
The CO2 burden will decrease. Global
warming is stopped and the climate
returns to normal. Science fiction? Only
if we remain caught in outdated thinking. We do not really need to do more
than reweigh the global energy mix,
emphasising renewable energies: wind,
geothermal energy, water and, above
all, solar energy.

A future with secure, clean and sufficient

Solar energy will be a pillar of renewable

energy is possible. The technologies exist.

energies, quite simply because solar

Now it depends on allowing visions to

energy exists in virtually inexhaustible

become reality. SCHOTT Solar uses its full

quantities, especially if you “harvest” it

powers to drive this development forward.

where it contacts the earth most intensively: in the sunbelts of the earth.
Constructing Concentrated Solar Power
(CSP) plants, for example, on less than
four per cent of the Sahara Desert would
be enough to meet today’s annual global
electricity requirements.1 And all of this
with a proven technology that normally
does not result in damages and does
not “gobble” up unpredictable development costs.
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Above all, it will be necessary to invest in the DC transmission lines to transport the electricity over large distances. A concept from the Club of Rome 2
demonstrates that this is possible and its economical practicability has been
confirmed in a study by the “Deutsches Zentrum für Luft- und Raumfahrt”
(German Aerospace Centre) for the “BMU” (Federal Ministry for Environment).3 Thus, electricity is taken where it is needed – in the highly industrialised economies of Europe. Moreover, CSP technology is also suitable for
sea water desalination. This is an extra application that makes it especially
attractive for countries in coastal desert areas all over the world.
The future significance of solar energy can therefore never be overestimated.
The “Wissenschaftliche Beirat” (WBGU) (German Advisory Council on
Global Change), which advises the German government, fully agrees to
this perspective:
”In the long-term, increasing primary energy requirements can only be
met with a decisive use of solar energy, which has the greatest long-term
potential by far.”4
With this, an understanding is implemented which has driven SCHOTT Solar
and its predecessor companies forward for over 50 years. We look forward
to a future in which superfluous energy and emission reduction go hand in

1 European

hand.

2 TREC/The

Solar Thermal Electricity Association (ESTELA),
CSP Potential for Europe until 2030, April 2008.
Club of Rome, Clean Power from Deserts (Whitepaper), November 2007.
3 TRANS-CSP study by the Deutsches Zentrum für Luft- und
Raumfahrt (DLR) for the Bundesministerium für Umwelt,
Naturschutz und Reaktorsicherheit (BMU) from the year
2006.
4 Wissenschaftlicher Beirat der Bundesregierung Globale
Umweltveränderungen (WBGU), World changes – energy
turnaround for sustainability, Berlin 2003.
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Research

It’s going to be nice out tomorrow.
We’re already working on it today.
Being a solar electricity pioneer requires commitment. Therefore, research at
SCHOTT Solar has always been a priority. A lot of importance is placed on
improving the efficiency of receivers for Concentrated Solar Power (CSP) plants
and solar power modules.
SCHOTT Solar receivers in the field of CSP plants have an excellent reputation.
Technological innovations have led to improvements in vacuum stability,
resulting in higher performance and therefore more efficient absorber technology. Moreover, SCHOTT Solar works with new, innovative heat carriers
Research and development have made
SCHOTT Solar a global leading solar
company and should continue to do so.
Because only innovative, sustainable

to further increase the efficiency of its receivers. As well as their potential for
large-scale technical production of electricity, CSP plants of the future offer
all the prerequisites for sea water desalination for the countries in the coastal
desert areas all over the world.

products have a future.
SCHOTT Solar works intensely on crystalline solar power modules with higher
degrees of efficiency and less material use in the photovoltaics area. Micromorphous thin film modules are also very promising. They are able to use the sun’s
full light spectrum and, as a result, demonstrate a degree of efficiency up to
50% higher than amorphous technology does.
SCHOTT Solar is aware of its responsibility to develop technologies which can
contribute to the future energy supply of mankind. We are already investing
considerable funds into research for this purpose today, which will benefit our
customers around the world. Whatever the future holds.
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