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By Karl-Heinz Remmers, CEO of Solarpraxis AG

Reducing Costs, Ensuring Quality
Challenges in an Era of Megawatts

Dear Readers,
The current cost, as of April 2011, to 
construct a large-scale PV plant in 
Germany is 2,000 Euro/kilowatt peak 
(kWp) or less. Germany’s plant costs 
along with its feed-in tariff (in a func-
tional market) – currently between 21 
and 22 cents per kilowatt hour (kWh) – 
are among the lowest in the world. In 
2012, or 2013 at the latest, it is also 
possible that the tariff for these plants in 
Germany will be lower than that for 
offshore wind power plants. Further-
more, these PV plants are often located 
in industrial areas on consumers’ 
doorsteps, some of whom have always 
had to pay extremely high prices for peak 
load power. 

It is interesting to compare this trend 
with the specific yields obtained in re-
gions which have a higher insolation 
than Germany and where large-scale PV 
plants generate between 900 and 1,100 
kwh/kwp. In the future it will be a ques-
tion of using know-how transfer and 
corresponding legislation to construct PV 
plants at a low cost in other regions such 
as in north african countries and also in 
certain parts of asia and america. Here, 
energy generation costs of between 
twelve and 15 cents per kwh can be 
expected – the figure is already lower in 
certain places. 

the decrease in the cost of large-scale PV 
plants has already exceeded all expecta-
tions and the trend seems set to contin-
ue. More and more countries are count-
ing on pilot projects, some in the 
three-digit megawatts range – they are 
even discussing the possibility of reach-
ing the gigawatt range. a rising number 
of plants are reaching between one and 
20 megawatt peaks (Mwp) indicating 
that we are learning and constantly 
improving in this field on an internation-
al scale and at an increasing rate of knots. 

the demand for quality and reliability is 
growing with every advance we make. 
we need to boost plant availability, which 
in turn will immediately boost plant 
efficiency (performance ratio) at a steady 
rate. thanks to increasingly sophisticated 
concepts, the monitoring and mainte-
nance of finished plants are improving 
and becoming more precise. the industry 
is constantly facing new challenges as a 
result of the quality evaluation of the 
products and material used; the in-depth 
planning discussions on yield calcula-
tions, statics, inverters, inverter connec-
tion concepts and cabling as well as on 
the necessary components. 

In order to keep up with installation cost 
reductions for modules and inverters, we 
are becoming more and more successful 
in optimizing installation and adjusting 
sub-products that, as yet, do not quite fit 
precisely. a good example of this is the in-
tersection between the module and 
mounting rack. once launched, protec-
tion against theft and optimized com-
mercial operations also become impor-
tant issues so that plants can be used in 
a worthwhile manner even after the 
normal operating duration of 20 years. 

this brochure addresses all these aspects. 
It is intended as a guide to and an over-
view of the industry, but is also aimed at 
responsible policy makers, and seeks to 
clarify the economic importance of large 
PV plants in assisting with the establish-
ment of the appropriate framework 
conditions. 

we would like to thank all the companies 
who helped create this brochure by provid-
ing special expertise and suitable products, 
and hope you will enjoy reading it! 

Karl-Heinz remmers
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By Dr. Winfried Hoffmann,  
Vice President of the European Photovoltaic Industry Association (EPIA)

Future Opportunities for Large-scale PV Power Plants
 

For decades, PV module prices have 
followed the well known price-experi-
ence curve, where prices decline by about 
20% with a doubling of the cumulative 
volume. over the last five years, the 
cumulative volume grew by 50% each 
year – from 5.4 gigawatts in 2005 to 39.5 
gigawatts in 2010. In this short time 
frame alone, we saw prices fall by 20% on 
three occasions, which is a total reduc-
tion of around 50%. similar develop-
ments have been seen with inverters. 
this has only been possible thanks to 
technological developments at each 
stage of the value-added chain driven by 
bigger production volumes, better utiliza-
tion of material and increased solar 
conversion efficiency. Further develop-
ment will bring the lCoe (levelized cost 
of electricity) for PV well below 10 euro 
cents/kilowatt hour as soon as 2020. 
these prices are similar to those for 
offshore wind power and clean coal (CCs), 
but the source is very much closer to the 
electricity consumer.

the majority of today’s PV systems are 
truly modular, as the same types of mod-
ule are used for systems with outputs 
ranging anywhere from 1 kw to 100 Mw. 
Cost reductions for large-scale systems 
result from lower specific inverter and 
installation prices. additional opportuni-
ties will develop for large, ground-mount-
ed systems, especially in areas with high 
levels of direct solar radiation, through 
the use of tracking systems and high-
concentration, high-efficiency III-V sys-
tems (conversion efficiencies above 30%), 
as well as low-concentration crystalline 
silicon systems.

In the recent ePIa study “PV competing in 
the energy sector”, conducted together 
with at Kearney, we were able to show 
that the hosting capacity in most of the 
eU national grids is still sufficient to 
absorb additional PV capacity. with 
moderate investment, this can be further 
increased by providing services to the 
electricity infrastructure (reactive power 
from inverters, transformer adaptation, 
etc.). this development goes hand in 
hand with the transformation of today’s 
“stupid” grid into the “smart” grids of the 
future in the lV (low voltage) range. 
smart meters, demand-side manage-
ment and the introduction of low cost, 
hourly battery storage systems will fur-
ther enhance hosting capacity. only at a 
later stage, when PV contributes well 
above 10% of the annual electricity con-
sumed by a country and there is a consid-
erable share of very large, ground-mount-
ed systems, will integration into the HV 
transmission grid become necessary.

Dr winfried Hoffmann
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PV power plants: heading for new dimensions

Size Matters

In september 2010, the “sarnia Photovol-
taic Power Plant” was installed in the 
Canadian Federal state of ontario.
around 1.3 million thin-film modules 
generate a capacity of 97 megawatts 
(Mw), making it the most powerful 
large-scale PV plant in the world at this 
point in time. the Canadian solar park is 
number one in a range of large-scale 
projects implemented in the second half 
of 2010. In Italy, the 84 Mw power plant 
in Monalto di Castro and the 71 Mw solar 
park in san Bellino were built, while in 
Germany, Finsterwalde I,II,III boasts an 
output of 80 Mw.

made with crystalline wafers, as well as 
those of large-area thin-film modules, 
have contributed to costs dropping at an 
impressive rate: In 2009, the prices for 
modules and cells plummeted by one 
third, and in 2010 by as much as 20% 
again. Module prices are expected to 
drop by another third worldwide by 2012. 
ex works prices for inverters, which, 
according to IMs research, a global mar-
ket research company for the electronics 
industry, fell by 11% in 2010, also boosted 
the worldwide photovoltaics boom. 
Finally, the rising prices of fossil fuels 
have been making solar parks increasing-
ly lucrative for financially strong investors.

Large-scale PV power plants (> 500 kwp): 
annual power capacity (Mwp) as share of total market

2010

solar plants are increasingly moving into 
wider ranges. according to a survey 
carried out by the internet service  
pvresources.com, solar parks with an 
output of 500 kilowatt peak (kwp) or 
more contributed 3.5 gigawatt peak 
(Gwp) of solar power – of which 2.8 Gwp 
was in europe – to the world’s public 
grids in 2010. In total, the newly installed 
capacity of photovoltaic energy world-
wide was around 16,000 megawatt peak 
(Mwp).

there are a variety of reasons for the 
importance of large photovoltaic plants. 
rising efficiency levels of solar cells 

2006 2007
2008 2009

ToTal 1,581 Mwp ToTal  2,513 Mwp ToTal  6,168 Mwp ToTal  7,257 Mwp ToTal  16,629 Mwp

11.3% 23.5%
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2006 2007
2008 2009

11.3% 23.5%
47.5% 25.6%

21.1%
179 Mwp 590 Mwp

2,930 Mwp 1,861 Mwp
3,521 Mwp

At 97 MWp, the PV power plant 
with the highest output worldwide 

today: The Sarnia Solar Project in 
the Canadian state of Ontario
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Economic viability the deciding factor
Project planning and management, 
installation and the operation of large PV 
power plants present new challenges for 
planners, investors and bankers alike. the 
larger the plant, the more likely it will be 
that the economic viability of the project, 
rather than the client’s credit standing, 
will determine whether the bank will 
grant funding.

Precise analyses of the technical, finan-
cial, fiscal and legal details can make or 
break a project, especially for plants from 
approximately 400 kwp upward, which 
require an investment of at least one 
million euro.

Quality assurance, standardization and 
location-specific plant layout are indis-
pensable if the project is to be financially 
feasible and generate sufficient yield in 
the course of its twenty-year life span.

Grid integration presents a particular 
challenge. large photovoltaic plants 
usually feed into the medium voltage 
grid, though making feed-in points acces-
sible may incur considerable costs. In 
Germany, the Medium Voltage Directive 

of the BDew (German association of 
energy and water Industries) contains 
special rules on how inverters should 
function. For instance, it must be possible 
for grid operators to control them in 
order to disconnect the plant in the event 
of grid fluctuations.

Rising demand
In 2010, the German government made 
drastic cuts to the feed-in tariff. More-
over, further cuts in the feed-in tariff, 
which had been planned for 2012, are to 
be brought forward to mid 2011. In other 
european countries such as Italy, France, 
the UK and spain, governments have 
recently also made considerable cuts to 
feed-in tariffs for solar power from large-
scale projects.

triggered by events in the Fukushima 
nuclear power plant, however, many coun-
tries are readjusting their energy policy in 
favor of renewable energy sources. But 
even without these additional positive 
stimuli, demand is growing – particularly 
in asia and the Us. the continued fall in 
the cost of modules and installation is 
also contributing to reducing the price of 
solar energy.

Finsterwalde I,II,III solar park in the 
German state of Brandenburg with 

a total output of 80 MW

Market segments
In principle, three key photovoltaics 
market segments can be distin-
guished: “residential PV” is where 
the investor is a private customer 
wanting to install solar technology 
on the roof of his house. Commercial 
users such as factory owners or 
public authorities form the “com-
mercial PV” segment, where solar 
plants produce between 30 and 
several hundred kw. Major invest-
ment projects are described as “utili-
ty-scale” plants. they are subject to 
the regulations on power plant 
construction. 

DC (MWp) LOCATION & DESCRIPTION FINISHED

1 97 Canada, Sarnia (Ontario), sarnia PV power plant, ground-mounted 2010

2 84 Italy, Montalto di Castro (Lazio),  
Montalto di Castro PV power plant, ground-mounted

2010

3 80 Germany, Finsterwalde (Brandenburg),  
solarpark Finsterwalde I,II,III, ground-mounted

2010

4 71 Italy, San Bellino, Rovigo (Venetia),  
rovigo PV power plant, ground-mounted

2010

5 60 Spain, Olmedilla (Castille-La Mancha),  
Parque Fotovoltaico olmedilla de alarcón, ground-mounted

2008

6 54 Germany, Straßkirchen (Bavaria),  
solarpark straßkirchen, ground-mounted

2009

7 53 Germany, Turnow-Preilack (Brandenburg), solarpark lieberose, ground-mounted 2009

8 48 USA, Boulder City (Nevada), Copper Mountain solar Facility, ground-mounted 2010

9 48 Spain, Puertollano (Castille-La Mancha),  
Parque Fotovoltaico Puertollano, ground-mounted

2008

10 46 Portugal, Moura (Alentejo),  
Moura photovoltaic power plant, ground-mounted/tracking system

2008

The world’s largest PV power plants (> 500 kwp, as of May 2011)

Large-scale PV power plants 
(> 500 kwp):
annual power capacity 
(MWp)/power classes
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In regions with strong insolation such as 
spain, the Middle east and north africa, 
the southern states of the Us, India and 
parts of China, modern solar modules are 
already able to produce electricity at a 
price lower than conventional sources – 
solar power has reached grid parity. even 
in Germany, by the end of 2012 at the 
latest, the feed-in tariffs for solar power 
will be lower than the price consumers 
pay for electricity from the public grid. In 
order to be competitive in the power gen-
eration market, the costs will certainly 
have to drop even further.

0 500 1,000 1,500 2,000 2,500 3,000 Mwp

■ 500 kw – 1 Mwp  ■ 1–5 Mwp  ■ 5–10 Mwp  ■ 10–20 Mwp  ■ > 20 Mwp
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according to pvresources.com, PV power 
plants with an output of 500 kwp or 
more account for 9 Gwp of solar power 
worldwide, 3,521 Mwp of which were 
installed in 2010. 2,780 Mwp were gener-
ated in europe. In north america, the 
annual capacity of large power genera-
tion units has grown to 373 Mwp, more 
than double the amount of 2009. In asia, 
230 Mwp were installed with PV power 
plants. 

europe holds 86% of the world’s PV 
power plant capacity. Here, Germany and 
Italy dominate the market. these coun-
tries installed almost 10 Gwp of solar 
power between them, across all power 
classes. In Italy, a capacity of more than  
3 Gwp was installed in 2010, with the 
category from 500 kwh upwards being 
responsible for 876 Mwp of additional 
installed output. new feed-in legislation, 
the “Conto energia III”, which came into 
force in the fall of 2010, offered investors 
attractive conditions for investment in 
photovoltaics.

Cuts to feed-in tariffs unsettle investors

International Markets

In Germany, according to the Federal 
network agency, an additional 7.4 Gwp 
were installed. In the course of 2010, the 
feed-in tariffs for power plants on arable 
land were scrapped altogether, while 
those for other free-standing installa-
tions were severely cut. notwithstanding 
this, many high-capacity solar power 
plants went into operation right until 
December 31: 1 Gwp was provided by 
plants with an output of 500 kwp or 
more.

experts expect both the German and the 
Italian market for PV installations to 
perform less well in 2011. In Germany, the 
sinking feed-in tariffs will no longer be 
easily balanced out by price reductions in 
manufacturing. In Italy, a new solar legis-
lation sees the cap on large-scale PV 
systems lowered to 1.2 Gw and 300 mil-
lion euro in 2011 and to 1.49 Gw and 280 
million euro in 2012. small-scale systems, 
and existing plants installed by  
august 31, 2011 will not count toward 
these caps. Ground-mounted PV systems 
under 200 kw that use self-consumption 
are uncapped. no cap has been imple-
mented for roof top solar systems of up 
to 1 Mw in size.

 Europe  .................. 7,900 Mwp 86 %
 North America  ...  739 Mwp 8.1 %
 Asia  .............................. 472 Mwp  5.1 %
 RoW  ................................ 73 Mwp  0.8 %

Large-scale PV power plants (< 500 kwp):
cumulative power capacities by region  
in 2010 (Mwp)

ToTal

9,184 Mwp

Source: Denis Lenardic, pvresources.com

The 40 MW Waldpolenz solar park 
in Brandis near Leipzig (German) 

covers an area of 400,000 m2.

ToTal

9,184 Mwp
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spain (2010/< 500kwh: 122 Mwp), the 
Czech republic (469 Mwp) and France 
(150 Mwp) have shown that photovolta-
ics is still dependent on feed-in tariffs. 
the three markets displayed enormous 
potential before cuts to feed-in tariffs 
were introduced. In spain, more than two 
gigawatts have been installed by 2008 in 
total, and for the Czech republic and 
France, at least 1 Gwp per year was con-
sidered a realistic target for the near 
future. the number of new installations 
in 2010 shows, however, that markets can 
collapse over night when political sup-
port is withdrawn. scrapping or consider-
ably reducing feed-in tariffs unsettles 
and deters investors.

In 2010, the U.s. market for PV plants with 
an output greater than 500 kwp totaled 
265 Mwp. Photovoltaic power plants are 
particularly being planned and construct-
ed in the south and south west of the 
Us. there is no shortage of space in the 
sunny desert regions of California, ne-
vada and arizona. extensive purchases of 
land have been observed here, with the 
purpose of building solar power plants in 
the two-digit megawatt range. the 
United states are expected to catch up 
with the current leaders, Italy and Ger-
many, in the next few years.

Italy’s largest PV plant near Rovigo: 
280,000 polycrystalline modules 
generate 70 MW (DC).

The Alamosa photovoltaic power 
plant in San Luis Valley, Colorado, 

USA, with an output of 8 MWp

The highest-capacity power plant 
in the Czech Republic: 35.1 MWp 

plant in Veprek
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China wants to install around 12 Gw in 
free-standing plants by 2013. the govern-
ment’s development plan for renewable 
energy has set a target of 20 Gw by 2020. 
It came into force in March 2009 and will 
have a considerable impact on the asian 
market. Utility-scale projects will play a 
decisive part in this. the two largest 
projects planned are a 5 Gwp solar park 
in wulan (Qinghai province) and a 2 Gwp 
project in ordos (Inner Mongolia).

Utility-scale plants can now be found all 
around the world. the number of coun-
tries implementing projects above 1 Mwp 
rose to more than 30 in 2010. these 
include the Ukraine, slovakia and slove-
nia, as well as Mexico, the Cape Verde 
Islands and new Caledonia.

France

Cumulative power capacities in 
selected countries in 2010 (MWp)
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  power plants total
 > 500 kWp market

spain 122 369
Germany 1,048 7,408
Italy 876 2,321
Czech republic 469 1,490
France 150 719

Annual power capacities in selected 
countries in 2010 (Mwp)

Italy

Czech 
republic

Germany

spain

total market

PV power plants > 500 kwp

Manufacturing solar cells: Screen 
printing production stage
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 2,968

 3,494
 1,305

 1,953
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 17,193
 2,432
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Striving for increased efficiency

Technology

Until just a few years ago, solar plants 
were chiefly built from components that 
were often only available in limited quan-
tities. this is changing as production 
capacities are undergoing dramatic ex-
pansion. today, solar power plants are 
planned, installed and financed as system 
solutions, and at the end of this chain 
comes the price per kilowatt hour of solar 
electricity, which competes with that of 
other technologies. return on investment 
is therefore determined by the efficiency 
of the entire system, from individual mod-
ules to inverters and grid feed-in. 

Crystalline silicon or thin-film
Business in megawatt-scale PV power 
plants is currently dominated by crystal-
line silicon and cadmium telluride.

Crystalline silicon solar cells have many 
advantages: Commercial mono- and 
polycrystalline silicon modules now 
achieve more than 20% efficiency. the 
technology is mature and has decades of 
operational experience to draw on. More-
over, in terms of installed plant output, 
they require a smaller area and thus less 
support structure and cabling.

Types of solar cells

Thin- film cells

Thin-film silicon CIS/CIGS2 CdTe3 mono

Crystalline silicon cells

Microcrystalline

Micromorphous (tandem cells)

1

1 Manufacturing methods: traditional, metallurgical, eFG, string ribbon …
2  Combinations  of copper, indium, gallium, sulfur, selenium
3  Cadmium telluride   © solarpraxis aG

Amorphous

Hybrid HIT cells

Module production
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as thin-film modules are significantly less 
efficient, they need to cover up to 30% 
more surface area than crystalline silicon 
modules to achieve the same output. this 
entails increased costs for installation, 
support frames and cabling. However, 
thanks to intensive research and develop-
ment, the efficiency of thin-film modules 
is currently improving at a faster rate 
than that of crystalline silicon modules, 
and the disadvantage of higher area 
requirements is disappearing as a result. 

It is possible that comparisons of specific 
costs and yield would show that higher 
installation costs for such plants are 
offset. In addition, thin-film modules 
perform favorably in diffuse light condi-
tions and at high temperatures. they 
utilize weak light more efficiently and, 
compared to crystalline silicon, their 
output is not so badly impaired when 
they heat up. the fact that their produc-
tion processes can be automated much 
more easily for large product runs also 
means that they are primed to achieve 
low manufacturing costs in the long term.

CELL MATERIAL MODULE EFFICIENCy SURFACE AREA NEED FOR 1  KWP

Monocrystalline silicon 13–19% 5–8 m2

Polycrystalline silicon 11–15% 7–9 m2

Micromorphous tandem cell (a-Si/μc-Si) 8–10% 10–12 m2

Thin-film
copper-indium-diselenide (CIS) 10–12% 8–10 m2

Thin-film
cadmium telluride (CdTe) 9–11% 9–11 m2

Amorphous silicon (a-Si) 5–8% 13–20 m2

Cells made from different materials have different  
efficiencies. PV array surface area depends on the type  
of cell used.

700,000 thin-film modules 
generating 53 MW: Lieberose 
solar park in Turnow-Preilack 
(Brandenburg, Germany) 

A mounting system must be 
capable of supporting the solar 

modules securely for a long 
period of time.

Both technologies will continue to 
evolve, though at present thin-film 
technology is experiencing stronger 
growth than crystalline silicon technol-
ogy. 

Colossal factories for producing thin-film 
modules with silicon technology or with 
compound semiconductors of copper 
indium gallium selenide are currently 
under construction. Production capaci-
ties for inexpensive cadmium telluride 
(Cdte) modules are also growing. this 
development increases the pricing 
pressure on manufacturers of crystalline 
modules. Furthermore, 2010 saw the 
first solar parks built with thin-film 
modules based on amorphous and 
micromorphous silicon. CIGs modules 
are also on the threshold of being used 
in large-scale systems, with several 
investors already planning the first 
projects. these solar modules will play 
an increasing role in megawatt plant 
business from as early as mid 2011. 
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The temperature coefficient
the temperature coefficient indicates the 
percentage by which a module’s output 
will drop as its temperature increases. 
with crystalline silicon modules, output 
falls by around 0.5% for every degree of 
increase in temperature. this value is just 
0.25% with thin-film modules. the tem-
perature coefficient is calculated using 
measurements recorded under standard 
test conditions at a solar cell temperature 
of 25°C.

to illustrate: a solar power plant with 
monocrystalline solar cells and a rated 
output of 1000 kw will only generate 
800 kw, even under maximum insola-
tion, if the solar cells reach a temperature 
of 65°C. In contrast, a power plant with 
the same rated output but equipped with 
Cdte solar modules will yield 900 kw.

Quality assurance from factory to 
construction site 
the long-term yield stability, operational 
safety and thus investment security of a 
photovoltaic system are primarily depen-
dent on the longevity and reliability of 
the modules and system technology 
used. they are therefore subjected to 
extensive test procedures, which are 
regulated by photovoltaic-specific stan-
dards or are based on even stricter tech-
nical regulations or specifications. when 
these test criteria are fulfilled, this is 
documented by test certificates and 
additional quality marks.

Independent institutes certify solar 
modules using test samples supplied by 
the manufacturers. For the “PV test”  
(www.pvtest.de) introduced by solarpraxis 
and tÜV rheinland, on the other hand, 
samples are bought on the open market 
and the results published as high-score 
listings in the trade magazines  
“photovoltaik” and “pv magazine”, as well  
as at www.pvtest.de. 

Price cuts
In 2010, the average cost of a turnkey 
solar power plant in Germany was 
2,740 euro for each newly installed 
kilowatt of rated power (net, exclud-
ing sales tax). During the course of 
2010, prices then fell by around 20%. 
In the case of large-scale installa-
tions with capacities of 1 Mw and 
above, prices are cheaper at 2,000 
euro per kilowatt or less.

I-V curve measurementHailstone test

Continuous illumination test
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In addition to these type approval tests, 
spot checks at photovoltaic power plants 
ensure that the manufacturer data corre-
sponds to the components that are 
actually delivered. such quality testing 
can involve different levels of complexity 
and cost, from visual checks and perfor-
mance measurements to electrolumines-
cence and thermal imaging. the purpose 
of testing is always to safeguard the 
anticipated long-term yield by protecting 
investments against the risks of technical 
failure.

Extra audit 
when buying a large quantity of modules, 
it is always sensible to place the products, 
their manufacturers, as well as the com-
ponents and materials used under closer 
scrutiny. an audit helps to validate the 
results of various module tests and esti-
mate the risks of a project. If manufactur-
ers subject their products and compo-
nents to more stringent testing, and not 
simply to that specified in the standards, 
there is a reduced risk of damage at a 
later date, as certificates from different 
test institutes sometimes vary consider-
ably. there is no such thing as absolute 

security, but reasonable assessments can 
be made. Checklists can also prove useful 
in analyzing the risks of a product.

Inverters
solar modules are series–connected to 
combine the electrical voltage of the 
individual modules. Connecting 20 to 30 
modules in series produces a string with 
a system voltage of up to 1,000 volts. In 
most cases, several such strings are 
connected in parallel and then connected 
to the inverter as one solar generator. 
solar generators are thus a combination 
of solar modules connected in series and 
in parallel: Depending on the voltage of a 
given solar module, up to 20 of them may 
be connected in series to form a string. 
these strings are then connected to the 
inverter(s) in parallel. 

Inverters regulate solar voltage and solar 
power such that the solar generator will 
furnish the maximum possible output, 
even with constant fluctuations in tem-
perature and insolation. they convert the 
direct current generated by photovoltaic 
systems into alternating current that can 
be fed into the grid. while smaller sys-

Process steps in quality control

Quality control is not only applicable 
to modules, but to the entire instal-
lation:

Project development and planning
•  yield assessment
•  inspection of details with respect 

to grids, site subsoil, shading etc.
•  review and optimization of DC and 

aC planning

Module quality control
•  precise module specification
•  technical consulting
•  factory inspections
•  before shipment or after receipt: 

high level of spot checks to assess 
performance (flash testing by an 
accredited test laboratory) 
high level of electroluminescence 
sample imaging 
destructive testing

•  extra audit

Quality control during construction 
and acceptance of work
•  construction management
•  training for installers
•  sample electrical measurements 

(output, characteristic curve, open-
circuit voltage, short-circuit cur-
rent)

•  function testing and acceptance 
measurements (thermal imaging 
under load)

•  test reports

Prior to warranty expiry
•  visual check of entire installation
•  thermal imaging under load

Monitoring
•  string monitoring
•  365 day monitoring

© solarpraxis engineering

String inverter

Inverter housing
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tems with outputs of up to 250 kw feed 
into the low-voltage grid (grid voltage of 
400 V), larger solar power plants with 
outputs of 100 kw and above feed power 
into the medium-voltage grid, which may 
have a voltage of between 20 and 50 
kilovolts (kV), depending on the national 
grid standard in a given country. 

not all inverters are suitable for every 
type of module (DC voltage window, with 
or without transformer, with or without 
grounding of the DC circuit). It should 
therefore be checked when planning 
whether or not the inverter is approved 
for the chosen modules.

Central inverters versus string inverters 
In a central inverter design, several strings 
are connected to one inverter with an 
output of up to 2 Mw. the device is usu-
ally made up of several output units of 
say 500 kw. these units operate in a 
master/slave configuration where one is 
responsible for controlling the system 
(master) and switches on the inverter’s 
additional output units (slaves) as insola-
tion and generator output dictate. 

 

 

as a result, inverters only rarely operate 
under partial load, producing low conver-
sion efficiencies, which increases the 
system yield by several percentage points. 
the inverter units regularly exchange 
roles (master/slave) in order to balance 
out the operating times of the device 
parts in order to increase service life. 

In a string inverter system, just a few 
strings are connected to an inverter with 
a lower output. In the case of solar gen-
erators, where strings track the sun on 
individual tracking units, it can prove 
beneficial to equip each tracker (i.e. each 
string) with its own inverter. this also 
works for megawatt-range solar parks. 
assessments of technical and economic 
viability will determine which option will 
best improve a given system. when 
performing such assessments, the im-
pact of an inverter and its efficiency on 
plant yield is given the same consider-
ation as how the choice of system design 
will affect the system and installation 
costs. Ultimately, preference will be given 
to the system with the lowest energy 
generation costs. 

Module level power management 
2010 saw module level power manage-
ment (MlPM) solutions enter the market. 
some solutions use DC optimizers which 
are intended to increase the output of 
individual modules. they enable maxi-
mum power point tracking (MPPt) for 
each module and minimize mismatches 
arising from production tolerances or 
shading. Micro inverters, also known as 
module inverters, take things a step 
further. they convert DC from the mod-
ule directly into grid-compatible aC. this 
eliminates losses and avoids a whole 
series of additional technical problems 
which can result from complex DC ca-
bling in large inverter systems. long-term 
experience with these new technical 
solutions is yet to be gained, and it there-
fore remains open as to whether they 
will bring economic advantages. 

DC
AC

4.

5.

1. PV generator
2. Generator junction box
3. DC switch
4. Inverter
5. Grid supply

Central inverter

1.

2.

3.

© SOLARPRAXIS AG

The PV array consists of several strings of seriesconnected modules. The whole of the installation is served by 
a single central inverter.

View inside a central inverter

Master inverter
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European and Californian efficiency
Inverters operate less efficiently if low 
insolation means that they can only feed 
in a portion of their rated output, as is 
the case, for example, in the morning or 
afternoon, or in cloudy conditions – op-
eration under partial load thus results in 
lower efficiency. weighted efficiency 
enables a comparison to be drawn be-
tween the efficiency of different devices. 
european and Californian weighted 
efficiencies are two commonly used 
comparison standards that correspond to 
the differing insolation conditions in 
Central europe (weaker, more diffuse 
insolation) and California (stronger, more 
direct insolation). 

efficiencies calculated under laboratory 
conditions for different outputs (partial 
load efficiencies), which can be employed 
in various formulae, are required to make 
the calculations. 

the following formula is used for europe-
an efficiency (in regions with total annual 
solar irradiance of around 1,000 kwh/
sqm on the horizontal plane): 

ηEUR =  0.03 η5% + 0.06 η10% + 0.13 η20% 
+ 0.1 η30% + 0.48 η50% + 0.2 η100%

For regions with high solar radiation – ap-
proximately 1,200 kwh/sqm annual 
global irradiance upon a horizontal sur-
face as in southern europe – Californian 
efficiency gives more appropriate results. 
In accordance with the different condi-
tions of radiation, the formula is:

ηCeC =  0.04 η10% + 0.05 η20% + 0.12 η30% 
+ 0.21 η50% + 0.53 η75%+ 0.05 η100 %

Good inverters operate with peak effi-
ciencies of almost 99%. 98% is taken as a 
guideline for solar parks with outputs of 
over 1 Mw. the amount of power con-
sumed by the inverters themselves is an 
important factor which largely deter-
mines the feed-in period over the course 
of the day. 

above all, high efficiency and high plant 
availability mean higher yields: If the 
average inverter efficiency or annual 
availability can be increased by around 
3%, a 1 Mw solar park will generate ap-
proximately $86,000 of additional rev-
enue within ten years.

the capacity of the inverter should be 
adequately proportioned to allow peaks 
in insolation to be fully exploited without 
the device becoming overloaded. Here, 
too, it is important to carefully plan the 
optimum technical and economic solu-
tion. recent findings based on insolation 
readings taken at short intervals provide 
clues as to how additional yields can be 
harvested. 

The key to the grid
solar parks obtain their cash flow from 
feeding generated solar power into the 
regional utility grid for which they receive 
a – frequently statutorily guaranteed – 
feed-in tariff. the more power they feed 
into the grid the more important protec-
tion against grid failure becomes.

the new directive on medium voltage 
grid feed, which came into force in Ger-
many in april 2011, takes this requirement 
into account. If grid stability is threat-
ened, the grid operator can either discon-
nect a plant or use it to stabilize the grid. 
this may include maintaining grid volt-
age and grid frequency, balancing real 
and reactive power in the grid and phase 
shifting at the feed-in point. Inverters 
must also be able to ride through short 
grid interruptions without shutting 
down the plant, meaning that they have 
a supporting effect on the grid. It is 
precisely due to this capability that large-
scale PV plants have great potential for 
stabilizing power grids.

3.

4.

1. PV generator
2. DC switch
3. Inverter
4. Grid supply

Single string inverters

2.

DC
AC

© SOLARPRAXIS AG

1.

Single-string inverters take a single string of seriesconnected modules. Each string has its own inverter.

Left: Grid connection: Inverters must be able to ride 
through short grid interruptions without shutting 
down the plant. 
Right: Thermograms provide information on  
PV generator operation. 
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Permanent monitoring of plant operation 
is also essential for investors and opera-
tors alike, as it permits faults and failures 
to be recognized and rectified quickly 
keeping yield losses to a minimum. auto-
matic operation monitoring and error 
diagnosis systems, which can either be 
integrated into inverters or installed 
separately, send alerts to operators via 
e-mail, text message, smart phone or cell 
phone and identify potential causes of 
error. 

Grid feed-in guidelines
In the Us, Ieee standard 1547 (voltage and 
frequency tolerance) applies to grid 
feed-in. there, inverters must also be able 
to identify when the subgrid is shut 
down. If power generation and power 
consumption balance one another out in 
this subgrid, a photovoltaic plant may 
continue to work independently – the 
grid will therefore remain live. In the 
event of “islanding”, as this is called, a 
solar installation’s inverter must there-
fore disconnect it from the grid. In spain, 
the technical connection requirements 
must be regulated by contract between 
plant operators and grid operators (art. 
16 real Decreto 661/2007). 

the economic and technical require-
ments for feeding solar electricity into 
the utility grid vary across the european 
Union, and even within member states. In 
Germany, the 2009 version of the renew-
able energy sources act (eeG) provides a 
legal and economic framework, while the 
Medium Voltage Directive of the German 
association of energy and water Indus-
tries (BDew) lays down technical specifi-
cations. this states that it must be pos-
sible for inverters to be controlled by 
both plant operators and grid operators.

In fact, it must be possible for grid opera-
tors to control all the inverters in a solar 
park centrally. the BDew Directive came 
into force in Germany in april 2011, and 
the low Voltage Directive, containing 

 

 

special requirements on feeding into the 
low voltage grid, will be introduced in no-
vember 2011. Inverter manufacturers 
must provide certificates to demonstrate 
that their devices meet the new guide-
lines. 

A sound investment 
solar parks should reliably generate 
electricity for 20 years. they are generally 
built on open land, such as former mili-
tary sites, landfill sites, former mining 
fields or hitherto unutilized fallow land.

Planning starts with a survey of the relief, 
solidity and the quality of the ground. 
local wind and snow loads must also be 
taken into account when designing a 
photovoltaic plant.

similarly to bridges, large free-standing 
plants are at risk from wind-induced 
oscillations, whereby frameless solar 
modules show different deformation 
behavior to framed modules.

the simplest systems use pile founda-
tions, where piles are driven into the soil. 
screw pile foundations, which are worked 
into the soil just like a screw, provide an 
alternative to ramming foundations. 
Concrete foundations made of shotcrete 
or in-situ concrete are another possibility 
– for tracking systems, for example. 

the modules are supported by systems 
made of wood, aluminum or steel. wood-
en structures are comparably light but 
will warp in the course of 20 years. they 
must be waterproofed and should not 
come into direct contact with the soil. 
aluminum is also an extremely light 
material. systems made of this are easy 
to install and hardly corrode, but the 
price of aluminum fluctuates greatly. Its 
thermal properties make this material 
subject to higher stresses as result of 
heat or frost.

Secure anchoring
the mounting system must be capable of 
supporting the solar modules securely for 
a long period of time. Mounting a free-
standing PV power plant is frequently 
easier than many other types of installa-
tion, as the construction area is more 
easily accessible than, say, a slanted roof. 
a big disadvantage of free-standing 
plants, however, is that they lack a truss 
to which to screw the assembly system. 
this is why anchoring the mounting 
frame safely into the ground is a factor 
which should be given adequate consid-
eration, as it will need to keep the equip-
ment stable for decades.

Tracking systems
Depending on their location, crystalline 
silicon modules can furnish up to 35% 
higher yields if they are able to follow the 
path of the sun mounted on “trackers”. 
nevertheless, the higher investment 
costs and additional maintenance re-
quired are more likely to pay off in south-
ern regions which receive a high propor-
tion of direct insolation. In northern areas 
of Central europe, financing this addi-
tional expenditure is becoming less and 
less worthwhile given the falling module 
prices.

single axis trackers rotate PV arrays so 
that they follow the sun’s daily path from 
east to west. Dual axis (hemispheric) 
systems also tilt on a vertical axis to 
follow the sunrise and sunset.

the use of trackers entails considerable 
additional preparation work on the foun-
dations; the ground must also be suffi-
ciently stable. Furthermore, the surface 
area required for tracking systems is 
larger than that for non-tracking PV 
installations as, to avoid shading, trackers 
must be positioned at a sufficient dis-
tance from each other.

Left: Foundations
Right: 

La Calce photovoltaic plant 
(Brindisi, Italy) with tracking 

system
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Losses due to cabling 
losses due to cabling are often underesti-
mated. If the plant is badly planned, total 
energy losses in copper cables can add up 
– anything over 1% is unacceptable. to 
avoid high losses, the cable cross section 
must be relatively wide, while cable 
lengths should be as short as possible. 
During installation and operation of the 
PV plant, the plug connectors on the solar 
module cables must be checked to en-
sure that they are water tight and that 
the connections are not prone to fault 
voltage or short circuits.

Cables should not be exposed to direct 
solar radiation, so should be laid in shad-
ed areas. this is because every degree of 
temperature increase in the copper 
material increases electrical resistance 
and multiplies losses as a result. sunlight 
can also cause cable insulation to dete-
riorate more quickly, thus leading to 
plant failures and safety hazards. 

Lightning and overvoltage
large ground-mounted PV plants always 
need their own protection system 
against lightning and overvoltage. over-
voltage is caused by electromagnetic 
induction in cable loops. according to 
tÜV rheinland, in Germany almost 50% 
of all damage to PV plants is caused by 
overvoltage. Protection against direct 
strikes (direct strike lightning protection) 
or coupling as a result of strikes else-
where in the grid (indirect strike light-
ning protection) must be taken into 
consideration during the initial stages of 
planning. shutdown systems in the event 
of fault voltages or fires should also be 
integrated.

Operation and maintenance
In addition to costs of the technology 
itself, the cost of operation and mainte-
nance is another important factor to 
consider. these costs do not figure in 
construction of the installation, but can 
add up quite considerably over the ser-
vice life of a solar power plant. For each 
kilowatt hour of solar power generated, 
between one and ten euro cents fall to 
the costs incurred during the 20-25 year 
operation of a plant. this large spread is 
owed the wide range of potential costs: 
For example, these can include wear 
caused by extreme weather or vandalism. 
expenditure is also incurred for monitor-
ing plant safety and protection against 
theft. In the case of off-grid systems, 
battery costs are the real killer. Currently, 
investors can expect to pay around 
10,000 to 14,000 euro for operation and 
maintenance on top of costs for the 
technical system. 

Lightning protection

Performing checks when exchanging modules:  
Measuring open-circuit voltage and short- 
circuit current
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Economic viability the deciding factor

Financing

Until 2009, manufacturing and sales of 
technical components were the focus of 
solar business. today, trade centers in-
creasingly on projects, financing and 
exploitation rights, which makes photo-
voltaics attractive for the finance indus-
try. Financing models taken from classic 
manufacturing industries are directing a 
significant flow of money into the solar 
industry. these include trading with 
turnkey projects, with project rights and 
other forms of participation in compa-
nies that operate solar power plants. the 
internet increasingly offers a suitable 
platform for giving distributors more 
visibility across the globe. 

Banks provide financing in various ways. 
they either grant project loans via their 
house bank, meaning that the full risk will 
be shown on that bank’s books, or they 
form syndicates to spread the risk expo-
sure. Private capital is also being used 
more and more to fund solar projects. 
Club deals are common, where several 
banks pool a loan together as part of a 
skeleton agreement, with each of them on 
different terms. one of the banks coordi-
nates the syndicate and acts as a contact 
with the client (borrower). However, with 
this model, the time between application 
and approval is longer meaning that 
investment costs are higher. 

actual investment costs are currently at 
between two and four million euro per 
megawatt. thin-film plants are at the 
bottom end of the scale, while monocrys-
talline silicon parks with tracking systems 
sit toward the top. new module technol-
ogies (thin-film silicon, CIs or CIGs) are 
now also increasingly being classed as 
creditworthy, particularly if they are used 
in projects that mix them with proven 
technologies such as crystalline modules.

RES-LEGAL
the free res-leGal database pro-
vides an overview of the whole range 
of europe’s subsidy models. It con-
tains all important legal regulations 
on subsidies and the feed-in of 
power from renewable sources 
within the eU. the collection of 
models for remuneration, tax incen-
tives and certificates as well as grid 
access comprises 27 countries. a 
search assistant enables users to 
analyze and compare legislation in 
the different countries.

www.res-legal.eu

5.45 MW solar park in  
Wallhausen, Harz (Germany)
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Financial gridlock dissolved 
Financing stands or falls with the actual 
annual solar power yield fed into the grid. 
Banks expect a return on project invest-
ment of at least 8% to 9%. the financial 
crisis which hit in mid 2008 slowed down 
lending the world over. then, in 2010, the 
financing of large-scale solar parks en-
joyed something of a renaissance. 

Following the catastrophe at Japan’s 
Fukushima nuclear power plant, interest 
in renewable energy sources are expect-
ed to grow worldwide, which should lead 
to improvements in political and eco-
nomic conditions. 

thanks to the expansion of production 
capacities for modules and inverters 
across the globe, there are practically no 
further bottlenecks that could limit the 
growth of photovoltaics as an industry, 
and solar parks in particular. From now 
on, area and capital will be the critical 
factors. one consequence of this is that 
most module manufacturers also operate 
as developers of large solar parks, as tech-
nology is usually bought directly from 
producers in this business segment. 

No money without security
loans are never granted without security. 
examples of securities include the trans-
fer of ownership of the PV plant, the 
transfer of rights from project contracts 
(delivery contracts, operating and main-
tenance contracts, contracts of use and 
occupation for the site, insurance con-
tracts), encumbrances, pledging of the 
operator’s account or pledging of shares 
in the business. In the past, project fi-
nancing was sometimes too tight, which 
led to non-performing loans. For this 
reason, banks often set requirements for 
the content of project contracts, or place 
stricter demands on the use of cash flow 
(reduced profit distribution). at the same 
time they insist on top equipment qual-
ity, which must be confirmed by external 
experts (technical due diligence). It is 
common for two independent yield 
forecasts to be commissioned.

Due diligence
a due diligence assessment serves to 
analyze the strengths and weaknesses of 
a project, as well as to estimate its value 
and seek out associated risks. the analy-
sis particularly focuses on material de-
fects, legal and financial risks, and cir-
cumstances that stand in the way of a 
project being realized or being profitable. 
If risks are detected, this could trigger the 
abandonment of negotiations or contrac-
tual allowances being made in the form 
of price reductions or guarantees. 

assessment may, for instance, follow 
these four steps: 

Legal due diligence
this step examines the legal basis of a 
project from purchase or rental of prop-
erty to feeding in. Checks are made on 
the application to the utility as well as on 
the operating, maintenance and insur-
ance contracts. experienced project 
developers use standardized templates 
to exclude major risks.

The Finsterwalde I,II,III solar park is 
Germany’s largest PV power plant.

The European Energy Exchange AG (EEX) 
in Leipzig is one of Europe’s leading  

trading centers for energy and energy-
related products.
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Tax due diligence
experts check the tax aspects of a project, 
such as corporation income tax, trade tax 
and income tax, value added tax, tax on 
dividends, real property tax and land 
transfer tax, as well as taxes incurred 
during operation. such an analysis in-
cludes tax incentives and depreciations.

Technical due diligence
Independent engineers scrutinize the 
technical plant design. this includes: 
system planning (yield forecast, plant 
layout, inclination and alignment of 
modules, ground survey, distance from 
feed-in point, number of feed-in points, 
grid capacity), specification and selection 
of components, tenders and order place-
ment, installation, technical quality 
management and building quality man-
agement, operational monitoring and 
safety, manufacturers’ and installers’ 
guarantees and warranties, creditworthi-
ness of suppliers, theft and vandalism 
protection (fencing, CCtV), and the costs 
of maintenance and land management 
(for example mowing and pruning).

 

 

Financial due diligence
the last phase before a loan is granted 
concerns financial aspects: required 
investments (capex), costs for the prop-
erty and yields from any future sale, 
expected solar yield, costs for operation 
and maintenance (opex), liquidity re-
serves, insurance, costs for dismantling 
and recycling the plant after the end of 
its service life. the cash flow, taxes and 
debt services are used as a basis for 
evaluating profitability, which is the 
deciding factor in granting loans.

Political conditions in Europe 
In Germany, many other eU countries, 
and in several others besides, solar elec-
tricity is sold to grid operators at a statu-
torily guaranteed feed-in tariff. the costs 
of generating electricity from photovol-
taic installations are used as a basis for 
calculating this remuneration, which 
currently lies far above the market price 
for electricity from conventional power 
plants. 

In several countries, the feed-in tariff for 
newly built systems decreases by a cer-
tain percentage each year. In addition, 
feed-in tariffs are sometimes subjected 
to additional unscheduled cuts, or are 
abolished entirely, particularly in the case 
of large-scale solar power plants on open 
land. 

Many countries limit growth by placing 
caps on the amount of photovoltaic 
capacity that may be subsidized. a famil-
iar example here is spain, where in fall 
2008 the government restricted remu-
neration guarantees to plants with a 
maximum output of 100 Mwp. since 
then, the spanish government has intro-
duced additional restrictions, and the 
maximum output per power plant is now 
50 Mw. France also places limits on its 
support for additional capacity. other 
incentives for solar plants at state and 
regional levels include subsidies, tax 
benefits and special rules on deprecia-
tion. Italy also pays a feed-in tariff, as do 
the UK, Bulgaria, romania, Poland, Hun-
gary and Croatia. In addition, eU candi-
date turkey approved a feed-in tariff in 
2010. 

Roof installations are increasingly reaching scales previously only seen in ground-mounted plants: 
918 kWp system near Coswig (Saxony/Germany).
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A “jungle of incentives” outside Europe
the picture outside of the eU is also 
heterogeneous. India is considering a 
feed-in law with guaranteed remunera-
tion. China wants to earmark large areas 
of land for PV plants with outputs of up 
to several gigawatts but does not yet 
have a uniform feed-in tariff.

Its Golden sun program finances installa-
tions following the principle of an auc-
tion. Discussions on central feed-in tariffs 
continue. this is because China, one of 
the most important producers of PV 
technology, wants to develop a strong 
home market. to date, responsibility for 
solar projects has mainly been assumed 
by provincial governments and local 
authorities.

In the United states, the most important 
incentives are investment tax credits, 
which can be offset with tax debts. For 
those who do not have any tax debts, tax 
credits are paid out to the investors as 
negative tax. some states also remuner-
ate each kilowatt hour fed into the grid; 
others offer tax bonuses and grants. 
Models include the Power Purchase 

agreement (PPa) scheme, which is mainly 
used for large, centralized PV plants with 
an output of several hundred megawatts. 
Under this scheme, local utilities guaran-
tee to purchase electricity at a set price 
for a period of ten to 15 years. this price 
may vary according to the seasons and 
the time of day.

In California, for example, peak load is 
between 11:00 a.m. and 7:00 p.m. During 
this time, refrigerating units and air 
conditioning systems use a lot of energy. 
If a solar park feeds electricity into the 
local grid during peak load, the tariff 
could be three times that of the standard 
price.

Moreover, this sun-drenched Us state 
now wants to increase the share of re-
newable energy in its power supply by 
one third before 2020.

New feed-in tariff in Germany
Despite drastic cuts to feed-in tariffs 
in July and in the fall, 2010 witnessed 
a continued photovoltaics boom in 
Germany. In order to exhaust the 
potential for cost reductions, it is 
intended that a portion of the addi-
tional feed-in cuts planned for Janu-
ary 1, 2012 should be brought forward 
to July 1, 2011. In the case of ground-
mounted plants, these premature 
cuts will not apply until september 1, 
2011, in view of the longer lead times 
usually required for planning such 
installations. In its resolution, the low-
er house of the German parliament, 
the Bundestag, stipulated that the 
extent of these early cuts will depend 
on market developments between 
March and May 2011. If the current 
photovoltaic boom continues, the 
feed-in tariff may drop by as much as 
15% in mid 2011. (as of May 2011)

Waldpolenz solar park
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Good and thorough preparation by expe-
rienced planners can make or break a 
large solar park project. owing to the size 
of the project, neglecting small points 
may soon lead to large quantities of 
money being lost. Careful planning does 
not only concern the assessment of 
yields and capacity or building permits. 
local support and grid connection testing 
are also essential factors when starting a 
successful project.

Performance ratio
the ratio of actually generated power to 
the theoretical yield in a certain location 
is decribed by the performance ratio 
(Pr).

It serves as a measure of plant efficiency 
for evaluating different plants in different 
locations.

optimizing a plant’s Pr is given top 
priority. a good value in Germany would 
be over 80%, with really excellent plants 
achieving over 85%. 

Based on the values for a 1 Mw PV plant 
in the south of the Us (PPa: 0.2 Us-$/
kwh, specific yield: 1,800 wh/wpeak, 

Ensuring technical and financial feasibility

Project Planning

performance ratio 80%), a 10% increase 
in performance ratio will earn an addi-
tional 850,000 Us dollars over the course 
of 20 years.

Comparable calculations can be made for 
Germany. For instance, a PV power plant 
with a peak output of 1 Mw, connected to 
the grid at the beginning of 2010 with a 
performance ratio of 75%, would produce 
863 Mwh of electricity each year. If per-
formance were to increase by 10% to 
82.5%, the same plant would furnish 949 
Mwh.

at a feed-in tariff of 0.2157 euro per kilo-
watt hour, this additional yield would 
earn around 18,562.50 euro per year, or 
371,250 euro over 20 years. 

Expert opinion
Planning always starts with a survey to 
help determine what the solar yield, the 
foundations, the best modules, inverters 
and mounting technology will be. If a 
plant is built on former military ground 
or redeveloped industrial property, con-
tamination from ammunition and haz-
ardous substances must be thoroughly 
investigated. ensuring that the land is 

safe has top priority. Yields from the PV 
plant must be able to cover the purchase 
price or the rent for the land.

Early involvement of utilities
rough technical planning is followed by 
submitting the feed-in application to the 
local utility. this has the purpose of deter-
mining the location of the entry point 
and whether it will actually be possible 
to feed the projected yield into the grid. 

Involving grid operators in planning at as 
early a stage as possible is therefore a 
must. If it is later discovered that addi-
tional investment is needed for grid 
feed-in, this can become very costly and 
jeopardize the entire project. 

If there are several possible entry points, 
the most cost-efficient point will be 
selected – no matter which part of the 
costs must be paid for by the plant inves-
tor, and which by the utility. the basic 
principle is: Grid connection costs must 
be borne by the investor, grid develop-
ment costs by the utility. the utility also 
sets specific parameters for keeping the 
grid stable when power is fed in (power 
factor cos (Phi), short circuit current). 

Project planning: The possibility of  
shading from vegetation must be ruled out.
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the sooner grid operators are involved in 
planning, the quicker and more smoothly 
different connection and cost scenarios 
can be investigated to find the optimum 
solution. 

A word on logistics
solar parks are complex building sites 
covering a large surface area. transport 
logistics for modules alone requires 
careful planning. Crystalline modules, for 
example, are delivered in containers of 
100 kw each. a 25 Mw solar park thus 
requires 250 containers which can only 
be moved with the help of a crane. Just-
in-time delivery is vital to avoid costs for 
idle periods. the handling of frameless 
modules in particular calls for extreme 
care so as to avoid breakage or damage.

Monitoring
the operation of a solar park also neces-
sitates great care. First of all, the smooth 
running of the plant must be ensured to 
avoid any interruptions. a sophisticated 
plant monitoring system will document 
operation, providing the basis for quar-
terly reports to investors and helping to 
identify the causes of any shortfalls. 
Faults at the entry point or the inverter 

are particularly critical, and engineers 
must respond quickly to minimize any 
yield losses. since modern inverters 
provide remote monitoring options, 
faults do not always require a trip to the 
site.

Regular checks
PV plants in the megawatt range also 
require regular checks by staff. regular 
visual checks, on-site thermal imaging, 
remote monitoring of strings and invert-
ers as well as the evaluation and storage 
of data are indispensible. operation and 
maintenance costs account for between  
3 and 5% of the solar yield. If well planned 
and performed, they can help increase 
yields by up to 15%.

Protection against theft
Ground-mounted systems need to be 
protected from theft and vandalism, the 
minimum requirements being a fence 
with climb-over protection and a secured 
access gate. Video monitoring and micro-
wave or infrared sensor barriers with 
alarms via cable or radio complete the 
security concept. of course, costs and 
benefits must be weighed up against 
each other in each individual case. 

Investment in such equipment will have 
paid for itself if it prevents just one occur-
rence of large-scale module theft. In the 
event of such theft, not only components 
are lost; consequential damage to the 
electrical system is common, as are sig-
nificant yield losses. 

If such occurrences become frequent, 
there is a risk that insurance cover will be 
withdrawn, meaning that the investment 
will no longer be protected. at the very 
least, costs will be incurred to fit expen-
sive anti-theft systems or employ addi-
tional security staff. 

How to start a project –  
important questions

Assessment of yield and capacity
which technology is necessary to 
achieve the highest possible yield? 
what is the module area required? It 
is possible that additional shading 
from new buildings or plant growth 
will occur at a later point in time? 

Local support
will the project be supported by 
representatives from local govern-
ment and the local community? How 
can skeptics be won over?

Building permits, development plans 
and compliance testing
Has planning and building permis-
sion been granted? Does the land 
development plan permit the instal-
lation of a photovoltaic plant? Does 
the project conform to the national 
feed-in requirements?

Grid connection testing
Is a suitable grid connection termi-
nal available on site? How long will it 
take to obtain grid-related informa-
tion and to process the application?

As ground-mounted systems are often 
situated in remote areas, protection from 
theft and vandalism is essential.

Wallhausen solar park (Germany)
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An interview with Dr. Winfried Hoffmann,  
Vice President of the European Photovoltaic Industry Association 
(EPIA)

“PV power plants drive the development of technology”

In Europe, smaller PV systems still  
occupy the main market share and drive 
technology. Almost 70% of all PV systems 
installed in 2010 were small or mid-sized 
generators. Commercial and utility-scale 
PV power plants have a market share of 
30%. Will they boost further develop-
ment in the European market?

the main point is that we should not 
focus on large or small systems as such, 
but much more on whether PV power is 
produced at the consumer’s site, within 
the site’s load profile, or generated in 
large-scale PV systems where electricity 
is sold on the stock market in a post 
feed-in tariff era. If you consider a mall 
with a large roof which could house a 
multi-Mw PV system and has a load 
profile with midday peaks, this applica-
tion is very similar to private PV systems 
serving local load. In both cases, grid 
parity is reached when the lCoe (level-
ized cost of electricity) for PV becomes 
less than the purchase price for electricity 
from the grid. as PV system components 

will decrease in cost as a result of price-
experience curve effects (mainly modules 
and inverters), it is overall volume (small, 
mid-size and large-scale PV systems) 
which drives the further development of 
PV technology.

Outside Europe, PV business is mainly 
driven by large-scale power plants, first 
of all in the USA and in countries like 
India, Korea, Taiwan and Thailand. What 
dynamics do you expect to see in these 
and other non-European markets?

It is no surprise that, for example in the 
Usa, there is a comparatively high level of 
interest in large-scale PV power plants. 
Due to renewable portfolio standards in 
many U.s. states, where utilities are 
forced to produce a specified percentage 
of renewable electricity in a given time 
scale, producers have come to realize that 
PV technology provides a very quick, 
manageable way of fulfilling this require-
ment. In other words, the support mech-
anism in the Usa has enhanced the 

integration of PV into the business mod-
els of utilities. It should also be remem-
bered that insolation differs from region 
to region. the conditions in areas with a 
high degree of direct sunlight favor the 
development of tracking systems and 
concentrating PV systems.

What are the main obstacles to integrat-
ing solar electricity into national grids in 
Europe?

In a recent study conducted with at 
Kearney, we are elaborating on our earlier 
findings from the “set for 2020” study, 
looking at what must be done to increase 
the share of PV to 6% (“accelerated sce-
nario”) and 12% (“paradigm shift scenar-
io”) of europe’s electricity consumption 
by 2020. an important finding is that, as 
things stand, the national grids currently 
have enough “hosting capacity” to be 
able to absorb additional PV. However, in 
some regions (for example in Bavaria) 
grids have already reached their limit and 
need to gradually increase their hosting 

4.5 MWp solar park in the northern 
Spanish province of Navarra
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capacity. In any case, if supply is to exceed 
10% of a nation’s annual electricity de-
mand, it will be necessary to implement 
demand-side management. the integra-
tion of solar power into the “smart grid” 
of the future with “smart inverters” will 
require many more services compared to 
those provided today; transformer sta-
tions must be improved at the interface 
between the low and medium voltage 
system, grids must be gradually extended 
and PV power must also be integrated 
into national and european high voltage 
grids. It is interesting to note that all the 
aforementioned additions are already 
anticipated in future electricity infra-
structure and liberalized utility markets.

The strength of a 
single photovoltaic voice 

with over 200 member companies 
drawn from across the entire solar 
electricity sector, ePIa is the world’s 
largest solar photovoltaic industry 
association and represents around 
95 percent of the european PV industry 
and 80 percent of the worldwide pho-
tovoltaic industry. 

ePIa members are present throughout 
the whole value chain: from material 
production (silicon and other semicon-
ductor materials, pastes, encapsulation 
materials, glass, special ceramics and 
heat resistant graphite, etc), equip-
ment manufacturing, component 
production (wafers, cells and modules 
as well as thin-film and Bos compo-
nents) to system integration and  
financial services.

ePIa represents the interests of its 
member companies at national, inter-
national and global level. Its mission is 
to deliver a distinct and valuable  
service driven by the strength of a 
single photovoltaic voice. 

ePIa – european Photovoltaic  
Industry association
renewable energy House
rue d’arlon 63–67
1040 Brussels
Belgium
tel : +32 (2) 4653884
Fax : +32 (2) 4001010
com@epia.org
www.epia.org

The power plant in Perrysburg 
(Ohio, USA) has a capacity of  
2.3 MW and comprises three 
rooftops.
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Overview

Companies presented at a glance (in order of appearance)
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36 Advanced Energy x x x x

37 AEG Power Solutions GmbH x x x x x x

38 American Superconductor Corp. (AMSC) x x

39 applied international informatics GmbH x

40 BELECTRIC Solarkraftwerke GmbH x x x x

42 Bosch Solar Energy AG x x x x

43 Danfoss Solar Inverters A/S x

44 Diehl AKO x x

45 EGing PV x

46 Elettronica Santerno S.p.A. x x x

47 Emerson x

48 EnBW Erneuerbare Energien GmbH x x x

49 First Solar x x

50 Fronius Deutschland GmbH x x

52 Gehrlicher Solar x x x

53 HABDANK PV-Montagesysteme GmbH & Co. KG x x

54 IdeemaSun energy GmbH x x x x

55 Inter Clean Sol x

56 JA SOLAR x

58 KACO new energy x x

59 KEMA x x x

60 KOSTAL Solar Electric GmbH x x x

62 Krannich Solar GmbH & Co. KG x

64 M.O.E. GmbH x x

63 M+W Group x x x x
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66 Mounting Systems GmbH x

68 PerfectEnergy x

65 Phoenix Solar AG x x x x x

70 Q-Cells x x x x x 

71 RefuSol GmbH x x

72 S.A.G. Solarstrom AG x x x

73 Satcon Technology Corporation x x x x

74 Schneider Electric SA x x x x x

76 SCHOTT Solar AG x x x

78 Sharp Energy Solution Europe x x

80 Siemens AG x x x

79 Sinosol AG x x

82 skytron® energy GmbH x x x x x

83 SMA Solar Technology AG x x x

84 Solare Datensysteme GmbH x

86 SOLON SE x x x x x x

85 SOLUTRONIC AG x

88 Sputnik Engineering AG x x

90 SunPower Corporation x x x x x x

91 TÜV Rheinland Energie und Umwelt GmbH x x x x x x x x x

92 TÜV SÜD x

93 Welser Profile x x

94 Würth Solar x x x x
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Advanced Energy

Advanced Energy’s Solaron® and PV 
Powered™ inverters enable utility-scale, 
commercial and residential solar power 
project owners and devel opers to 
maximize the lifetime value of their 
power plants. Customers count on AE’s 
global scale, 30 years of power experi-
ence and balance sheet confidence for 
optimum project financing and life-cycle 
performance. 

Customer experience
We are committed to providing an 
unparalleled customer experience that 
encompasses every aspect of interaction 
with us. Our industry-leading lead times 
mean that our customers receive their 
products when we say they will; we keep 
our word. We put our extensive PV 
system and power conversion experience 
to work in each customer engagement. 
At AE, we are much more than a technol-
ogy provider; we are an extremely reliable 
partner for every customer’s success. 

Innovation 
Advanced Energy is consistently first to 
market with products and services that 
set the standard for what comes next. 
We pioneer improvements in power 

conversion, power architecture, O&M 
services, grid stability and smart grid 
controls. AE delivers both technology and 
commercial innovation to generate 
project life-cycle economic value for our 
customers.

Maximum energy harvest
The PV Powered and Solaron inverters are 
reliable, provide high uptime and have up 
to 98.6% efficiency. They are designed to 
last at least 20 years with an architecture 
optimized to deliver the lowest possible 
levelized cost of electricity (LCOE). Simply 
put, AE delivers life-cycle performance.

Solar site services
AE delivers whole-site operations and 
maintenance service plans that increase 
the reliability of customers’ PV systems, 
regardless of whether inverters were 
purchased from us or elsewhere. AE 
global services is dedicated to responding 
quickly, whether that means rolling a 
truck, providing phone support or 
anything in between. We provide 
application engineering support and 
warranties for up to 20 years, partnering 
with customers for the entire project 
life-cycle.

Advanced Energy

20720 Brinson Blvd.

Bend, OR. 97701

USA

Phone: +1 541 312-3832

Fax: +1 541 312-3840

sales.support@aei.com

www.advanced-energy.com/renewables

Founded 1981

1,800 employees

Top left: AE’s power stations generate electricity 
dependably, optimize levelized cost of energy (LCOE) 
and help stabilize grid operation. 
Top right: Solaron 500 kW inverter  
manufacturing team
Bottom right: 17.2 MW solar field with AE Solaron 
inverters
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AEG Power Solutions GmbH

Generate your Power

For decades, the most demanding 
industrial sectors have turned to AEG 
Power Solutions for reliable applications. 
Now, customers in the field of renewable 
energy can benefit from AEG PS exper-
tise and quality.

Building on its proven track record in 
supplying utilities and grid operators with 
reliable, fully compliant solutions, the AEG 
PS PV.250 and PV.500 solar inverters 
provide superior quality and efficiency for 
large-scale PV installations. With an 
efficiency factor greater than 98%, and 
compliant with the European standard 
50530, AEG PS solar inverters exceed 
expectations for their power class. The 
innovative FPGA circuits ensure the flex-
ible, precise and rapid control needed to 
meet virtually all national grid standards.

In addition to the solar inverters, AEG 
Power Solutions offers a completely 
integrated station, the TKS-C container 
solution, which includes single-source 
monitoring components as well as a 
communications infrastructure. This 
single source solution ensures smooth PV 
power plant operation, in close coopera-
tion with the grid operator. Designed for 

utility-size (several megawatts) power 
plants, the TKS-C solution includes PV.250 
or PV.500 solar inverters along with a 
medium-voltage transformer and switch-
gear, and advanced combiner boxes in 
the PV array field. The containers are fully 
integrated via communication links 
between the combiner boxes, sensors 
(temperature, radiation/pyrano meters, 
weather), inverter and data loggers. The 
monitoring software, PV.GuarD, ensures 
that status updates, essential for the PV 
plant operator, are always available.

Backed by decades of field experience, 
AEG Power Solutions has built its world-
wide service reputation by constantly 
exceeding customer expectations 
throughout the product lifespan. AEG 
Power Solutions service starts right from 
the beginning of any project installation. 
For solar plants, this means customers 
can rely on AEG PS for service and sup-
port over the entire life-cycle of the plant.

With facilities across Europe, the Mid-
dle East, Asia, China and North America, 
AEG Power Solutions is on hand for 
collaboration with all potential partners, 
including EPC, consultants, operators and 
investors.

AEG Power Solutions GmbH

Emil-Siepmann-Straße 32

59581 Warstein-Belecke 

Germany

Phone: +49 (0)2902 763-141

Fax: +49 (0)2902 763-1201

solar@aegps.com 

www.aegps.com

Founded 1946

Turnover: 400 million Euro 

(in 2009, worldwide)

> 1,500 employees (worldwide)

Solar Inverter Protect PV.500

Lecce/Italy, 5.71 MWp 
AEG PS assumed overall project management
responsibility and installed AEG PS inverters,
containers and monitoring system

AEG Power Solutions –  
Competence Center Warstein-Belecke
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American Superconductor Corp. (AMSC)

Centralized control of real and reactive 
power at the Point of Interconnection

American Superconductor’s (AMSC) 
recently launched SolarTie™ Grid 
Interconnection Solution, is a utility-scale 
system designed specifically for mega-
watt-scale solar PV power plants. SolarTie 
solution combines two of AMSC’s proven 
and proprietary technologies – D-VAR® 
STATCOM solutions and PowerModule™ 
power converter systems – that today 
connect over 15 GW of renewable energy 
to the grid. 

By coupling best-in-class power converter 
capabilities with AMSC’s world-renowned 
technology, the SolarTie product repre-
sents the industry’s first fully optimized 
solution for utility-scale PV power plants. 

With a base rating of 1.4 MW and a 
turn-on voltage of up to 1,000 volts 
(VDC), the SolarTie solution is one of the 
most robust power inverter systems on 
the market. In addition, SolarTie custom-
ers will benefit from:
•  the services of AMSC’s highly skilled 

and experienced Network Planning and 
Applications Group

•  solar inverters based on AMSC’s proven 

PowerModule (TM) platform
•  the ability to dynamically control real 

and reactive power at the Point of 
Interconnection (POI)

•  AMSC’s proprietary Smart Grid Interface 
(SGI) Controller, which directs SolarTie 
inverters and reactive power elements 
to provide efficient energy production 
and precise regulation at the POI

•  easy integration with STATCOMs and/or 
capacitor and reactor shunt banks for 
additional reactive support if installed 
as part of the system

Solar power plants must often meet 
requirements in a growing number of 
countries for dynamic reactive compen-
sation. Employing the same technology 
as AMSC’s proven D-VAR system, which 
connects more than 70 wind farms 
worldwide to the grid, the SolarTie 
solution provides instantaneous detec-
tion, accurate response and immediate 
results, ensuring efficient energy 
production and precise grid manage-
ment. AMSC’s SolarTie solution provides 
sub-cycle (less than 16 milliseconds) 
detection and response to grid distur-
bances while many competing intercon-
nection solutions have response times of 
10 to 20 seconds.

American Superconductor Corp.

64 Jackson Road

Devens, MA 01434

USA

Phone: +1 262 901-6000

Fax: +1 262 901-0100

info@amsc.com

www.amsc.com

Founded 1987

Turnover: see NASDAQ: AMSC

750 employees

SolarTie solution to dynamically control real 
and reactive power at the Point of Intercon-

nection ensuring efficient energy production 
and precise grid management

SolarTie™ Grid Interconnection Solution for Photovoltaic Power Plants
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applied international informatics GmbH

SPEED Solar Sheds Light on All Your Business Processes

Customized SAP ERP solution for module 
and power plant builders and inverter 
technology 

ai informatics is a provider of complete IT 
solutions and has been a reliable partner 
for companies in the manufacturing 
industry for more than 35 years. 
ai informatics specializes in guiding 
customers through all phases of the IT 
application and infrastructure life-cycle: 
from design and implementation to 
application support and operations in the 
ai informatics data center.

In SPEED Solar, ai informatics has brought 
to market the first qualified SAP business 
all-in-one solution for the solar industry. 
This pre-configured and integrated 
software package is designed to meet 
the specific requirements of companies 
in the PV industry. It can be used any-
where in the world, and is both scalable 
and future-proof.

SPEED Solar is, however, more than just SAP 
software that supports your value-added 
processes. ai informatics can offer SPEED 
Solar as a highly customized solution for all 
your specific needs with best practice 

templates, effective project management 
and implementation at a fixed price.

SPEED Solar can be customized, particu-
larly for the following tasks:
• power plant construction
•  variable end products, stochastic 

production
•  uniform and universal use of watt-peak 

and unit as terms in basic reporting areas
•  transparency in sales planning, general 

production planning and long-term 
planning

•  serial number and batch management
•  document management and CAD 

integration
• integrated quality inspection
•  standardized consolidation system 

(IFRS-compliant and local GAAP-based 
reporting)

•  contact management and customer 
service

• material flow optimization
•  variable feedback from production 

– easy connection to shop-floor systems
• multi site

To see the full range of our professional 
services or get in touch with us, visit 
www.aiinformatics.com.

applied international informatics GmbH

Business Campus München: Garching

Parkring 4

85748 Garching bei München

Germany

Phone: +49 (0)89 255495-0 

Fax: +49 (0)89 255495-205

doris.brandner@aiinformatics.com

www.aiinformatics.com

Founded 1975
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BELECTRIC is world market leader in 
Engineering, Procurement and  
Construction (EPC) of solar power plants 
and photovoltaic rooftop installations. 
With over 313 MWp of installed solar 
power in 2010, the company group and 
its international subsidiaries employ over 
1,500 staff. BELECTRIC drives vision to 
innovation. The state-of-the-art solar 
power plants are characterized by high 
energy yields, reliable operation and low 
raw material consumption.

A company full of energy
BELECTRIC designs, manufactures and 
constructs photovoltaic systems world-
wide. The company offers a wide spec-
trum of solar energy solutions ranging 
from utility-scale free-field solar power 
plants to photovoltaic roofing systems 
for large car parks. 

With an idea that was as simple as it was 
unique, the company’s founder, Bernhard 
Beck, was awarded his first patent for an 
innovative inverter topology in 2002. 
Today, the company looks back at a suc-
cess story involving 70 patented innova-
tions in the field of photovoltaics and has 
implemented over 2,600 PV rooftop 
installations and 130 free-field solar 
power plants around the world. 
This includes India’s first thin-film solar 
power plant and the world’s largest PV 
car park roofing system in Saudi Arabia. 
Unlike most of its competitors, BELECTRIC 
realizes photovoltaic solutions from a sin-
gle source. From project development 
and construction through to operational 
management of the solar power plant, 
every step is implemented without 
subcontractors; 100% BELECTRIC. This is 
guaranteed by construction teams, 

The BELECTRIC free-field solar power plant in Reck-
ahn (Germany) has a nominal power of 32 MWp. 
This covers the annual energy needs of around 
35,000 households.

BELECTRIC Solarkraftwerke GmbH

BELECTRIC: The Next Generation of Solar Energy

BELECTRIC Solarkraftwerke GmbH

Wadenbrunner Straße 10

97509 Kolitzheim

Germany

Phone: +49 (0)9385 9804-0

Fax: +49 (0)9385 9804-590

info@belectric.com

www.belectric.com

Founded 2001, BELECTRIC renaming 2011

Turnover: 500 million Euro

> 1,500 employees 

(company group worldwide)

BELECTRIC Turnkey Solar Power Plants

Engineering, Procurement & Construction (EPC) Operation Management

Project 
Engineering, 
Performance 

Optimization & 
Cost Reduction

Manufacturing and 
Procurement of BoS 

Components and 
PV Modules

Site Prep, Substructure 
Construction, Module 

Mounting, Cabling, Inverter 
Installation, Grid Connection 

and Commissioning

Technical Inspection, 
Operation and 
Maintenance

Realtime Monitoring 
& Reporting of 

performance data
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engineers and service technicians in 15 
countries worldwide. For its system 
components, BELECTRIC mainly relies on 
its own manufacturing capabilities.

By covering all the business areas re-
quired for the construction of solar pow-
er plants, BELECTRIC is able to achieve the 
best possible result at all times during 
the project planning and the construc-
tion process. As early as the first phase of 
the project development, the plant tech-
nology is adjusted to optimally suit the 
geographical and climatic conditions. 
With in-house production lines and large-
capacity storage facilities BELECTRIC 
ensures availability of photovoltaic com-
ponents and guarantees that the solar 
power plant is completed and commis-
sioned on time. 

Innovative technologies as  
an element of success
BELECTRIC conducts continuous funda-
mental research and development in the 
field of solar energy production. New 
storage technologies, standardized power 
plant units, modern grid-controlled 
inverter systems and efficient thin-film 
module technologies form part of the 

next generation of solar power plants. 
Almost 10 years’ technical experience and 
deep-rooted integration in almost all 
areas of the value creation chain in all 
segments of the photovoltaic industry 
allow BELECTRIC to follow a holistic 
approach to making power generation 
from solar energy sustainable and cost-
effective. At over 80%, the efficiency is 
one of the best available.

High energy yield through professional 
operations management
Producing electrical energy from sunlight 
is almost completely wear- and mainte-
nance-free. However, continuous moni-
toring of the solar power plant is sensi-
ble, not only to prevent loss of yield, but 
also to operate the system reliably over 
the entire life-cycle. The long operating 
times necessitate professional operations 
management, in which BELECTRIC is 
responsible for all technical tasks. The 
real-time monitoring system facilitates 
reliable remote monitoring of the  
photovoltaic plant and allows access to 
the yield data. State-of-the-art cleaning 
robots guarantee lasting and efficient 
operation of the photovoltaic modules in 
all regions.

Above f.t.t.b.:

BELECTRIC headquarters in Kolitzheim, 
Southern Germany

Manufacturing of photovoltaic components

Alongside free-field solar power plants, the 
comprehensive BELECTRIC product portfolio 

also includes PV rooftop installations and PV 
roofing systems for large car parks.

Eco-friendly, reliable and nearly soundless: 
BELECTRIC solar power plants save and  
create natural habitat and biodiversity.

Right: Photovoltaics meets  
e-mobility: BELECTRIC substantiates 

the combination of photovoltaics and 
e-mobility. A flexible and competitive 

charging infrastructure affords different 
authentication types and an intelligent 

load management system.

Below: All from one source: From the manu-
facturing of components to the construction 
of solar power plants, all steps are realized by 
BELECTRIC teams and machinery.
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Bosch Solar Energy AG

Bosch Solar Energy AG develops and 
realizes top-quality turnkey solar power 
plants worldwide, from medium-sized 
commercial rooftop plants to large-scale 
photovoltaic projects. The company 
deliberately focuses on the sustainable 
and environmentally friendly form of 
silicon-based solar power generation. 

On behalf of private and institutional 
investors, Bosch Solar Energy develops 
sites which have the potential to house 
solar power installations all over the 
world. Bosch Solar Energy takes care of 
the planning of all possible options for 
outdoor, roof and façade systems with 
innovative technologies based on 
calculations of yield and profitability, and 
is responsible for the overall technical 
design and dimensioning of all system 
components.
Bosch Solar Energy consists of a complete 
solution from a single source, including 
everything from Bosch’s own solar 
modules and mounting systems to the 
installation of a complete solar park.

At the end of 2010, Bosch Solar Energy 
constructed eleven solar power plants in 
Germany, Italy and India. Overall, the 

power plants, two in Thuringia and one in 
Saxony, have a combined capacity of 
15 MWp and can generate electricity of 
about 15 million kWh a year. This covers 
the annual energy need of about 4,659 
four-person households. 

In 2011, Bosch Solar Energy continues to 
expand its activities in the PV Projects 
segment on the international level. 
“Bosch has the international networks 
required to push photovoltaics ahead 
around the world. In the long term, we 
want to make photovoltaics a competi-
tive technology in the energy mix and 
contribute to protecting the climate,“ 
said Peter Schneidewind, Executive Vice 
President Sales at Bosch Solar Energy AG. 
As a full provider of photovoltaic 
technologies, Bosch Solar Energy 
contributes its expertise in the produc-
tion of high-end solar cells and modules. 
Moreover, the Bosch subsidiary assumes 
responsibility for the technical side of 
operations, from planning & turnkey 
construction to the O&M of large-scale 
systems.

Bosch Solar Energy: PV Projects by Bosch. Because Quality Pays off

Stringer-controlling:
Kai Sieben is one of the first operators in our 

new crystalline module fab in Arnstadt.

Erfurt solar park: 
In Erfurt, 21,898 thin-film solar modules  
generate about 1,788,000 kWh of “green”  
electricity per year.

Ronneburg solar park: 
innovative assembly systems from  
Bosch Rexroth AG for the construction of  
solar power plants

Bosch Solar Energy AG

Wilhelm-Wolff-Straße 23

99099 Erfurt

Germany

Phone: +49 (0)361 2195-0 

Fax: +49 (0)361 2195-1133

info.se@de.bosch.com

www.bosch-solarenergy.de

Founded 1997

Approx. 1,920 employees (January 2011)
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Danfoss Solar Inverters A/S 

Danfoss Solar Inverters promotes the use 
of string inverters in large PV installa-
tions and in power plants. This way of 
thinking has been widely accepted, and 
real plants in operation prove the 
strength of the concept.

Danfoss Solar Inverters offers a compre-
hensive range of advanced grid-connect-
ed string inverters suitable for small and 
large-scale PV applications. The advan-
tages of using string inverters for large 
power plants, explained in our string 
inverter concept paper and our roof-top 
application paper, have been widely 
accepted, and prominent installations, 
such as the Fiera di Roma in Italy and the 
3 MW Michelin roof-top installation in 
Spain, now profit from using Danfoss 
inverters.
The Danfoss Solar Inverters product 
range additionally includes monitoring 
solutions that help to achieve optimal 
energy output and return on investment. 

Uniting inverter and monitoring
Our TripleLynx Pro inverter range unites 
the most recent advances in inverter 
technology and solar energy monitoring, 
providing a perfect solution to commis-

sioning and monitoring requirements in 
medium and large-scale applications. The 
inverter combines yield maximizing 
qualities with the advantages of having 
direct access to system data whenever 
needed.

Local presence
Danfoss Solar Inverters has sales offices 
all over Europe. In addition, the compa-
ny’s extensive service network with local 
people at hand provides rapid, on-site 
assistance when required. 

Experienced and high tech
Danfoss has over 40 years of experience 
in power electronics technology and the 
company’s extensive in-house testing 
and development facilities provide 
optimum conditions for supplying highly 
advanced products to fast developing 
markets. 

By supplying energy-saving products and 
renewable energy generation solutions, 
Danfoss makes modern living possible. 

Danfoss Solar Inverters A/S

Ulsnaes 1

DK-6300 Graasten

Denmark

Phone: +45 7488 1300 

Fax: +45 7488 1301

solar-inverters@danfoss.com

www.solar-inverters.danfoss.com 

www.danfoss.com/solar

The TripleLynx Pro is based on the strong  
TripleLynx platform with 1000VDC, 3x400VAC  

and 98% efficiency.

Danfoss has an extensive service network, which 
can provide rapid onsite assistance.

Below: The hotline is provided in local language,  
by skilled professionals.
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Diehl AKO

Economical Solutions for Long Term Operations 

Diehl AKO, an enterprise of the Diehl group, 
is a producer of PLATINUM Photovoltaic 
products. In addition to transformer and 
trans for merless inverters, Diehl AKO 
offers monitor ing, remote control systems 
and a Solar Portal.

Diehl AKO sets standards for the develop-
ment of innovative photovoltaic products 
by means of innovation and high-tech 
production in Germany. A tradition 
stretching back over more than 100 years 
coupled with the safety of a 

production volume of over 20,000 
electronics a day in Germany alone form 
the basis for outstanding inverter tech-
nology at the highest level of proficiency 
(conversion efficiency 98%; photon test 
02/09: excellent A+).

A manufacturing technology using an 
un precedented six-step test technique 
guarantees the highest quality and 
reliability that makes Diehl AKO your 
reliable long-term partner on the photo-
voltaics market. The PLATINUM S and TL 
inverters come with a standard ten-year 
guarantee. For all PLATINUM inverters 
this can be extended beyond the ten 
years to give a warranty covering a total 
of 20 years. All PLATINUM inverters bear 
the mark “Made in Germany”, have CE 
conformity and comply with the respec-
tive standards. 

Diehl AKO Stiftung & Co. KG

Pfannerstraße 75

88239 Wangen

Germany

Phone: +49 (0)7522 73-700

Fax: +49 (0)7522 73-710

platinum@diehlako.de

www.diehl.com/photovoltaics

AKO founded 1945, Diehl AKO since 1994

2,700 employees (worldwide)

Above: Flexible – the PLATINUM TL large is equipped  
with 3 MPP trackers that work independently.

Right: Diehl AKO Stiftung & Co. KG,  
headquarters and manufacturing plant  

for PLATINUM inverters
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EGing PV is a leading, internationally- 
recognized, vertically-integrated solar PV 
company that focuses on expanding 
renewable energy by developing solar 
photovoltaic technology and manufac-
turing high-efficiency PV module 
products.

EGing PV has been present in the solar 
industry since 2003 and has a manufac-
turing capacity of 500 MW since 2010. The 
company aims to expand to 1 GW of 
vertically-integrated capacity in 2011. 

EGing PV produces ingots, wafers, cells 
and modules, and its everything-under-
one-roof business model helps to main-
tain total quality management and to 
achieve reliable supply chain control.

EGing PV holds 36 patents for its own 
DRXF-85 monocrystalline silicon furnace 
which operates with high reliability and 
consumes less power. 

By working with leading wire saw part-
ners, EGing PV has a guaranteed internal 
supply of high-quality wafers of any size 
and type for solar cell production. 

EGing PV uses highly automated cell 
production lines with the latest produc-
tion process control. EGing PV R&D staff 
continuously upgrades cell efficiency and 
performance. 

EGing PV guarantees to deliver to its 
customers high power solar modules 
with reliable and stable performance. 
Highly automated production puts  
EGing PV in a unique position to provide 
customers with consistently high-quality 
module products. 

EGing PV has obtained IEC 61215, IEC 
61730, TUV II, CB, CE, UL, MCS as well as 
ISO 9001 and ISO14001 certifications. 
EGing PV provides both mono and multi 
solar module products to both roof sys-
tems and solar farms. 

EGing PV’s globally certified products are 
sold in Germany, Italy, Spain, the Czech 
Republic, Korea and emerging markets 
like Australia and South Africa.

EGing PV has set up a global sales net-
work in Europe, North America and Asia. 
EGing PV’s international team provides 
clients with prompt, professional service 
and support.

EGing PV

EGing PV, Your Reliable Partner

Changzhou EGing Photovoltaic 

Technology Co., Ltd. 

No. 18 EGing Road

Jintan, Jiangsu, 213213

China

Phone: +86 (0)519 82588999

Fax: +86 (0)519 82588999

market@egingpv.com

www.egingpv.com

Founded 2003

4,500 employees

Module production

EGing PV production park

Cell production
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Elettronica Santerno S.p.A.

Santerno: Giving Energy More Value

Several large-scale plants in Europe, such 
as the 26 MW plant in Fuente Alamo 
(Spain) and the 70 MW plant in Ravenna 
(Italy), have been installed using  
Elettronica Santerno inverters. Thanks to 
country-specific expertise and its efficient, 
reliable products suitable for any type of 
module, Elettronica Santerno is able to 
satisfy any specific requirements. 

The company offers a comprehensive 
range of solar inverters with power 
ratings from 2 to 770 kWp. Its products all 
comply with the technical regulations 
and the standards in force worldwide, 
and they all meet the strict LVRT (Low 
Voltage Ride Through) requirements as 
well as the control requirements of 
SMART grids.

For large-sized plants, Elettronica 
Santerno offers the Sunway T Line, one of 
the widest ranges of three-phase 
inverters. The Sunway T line comes with 
the Sunway Station line, a complete 
cabinet solution offered from Santerno. 
Equipped with an external or a built-in 
transformer, the Sunway T line is very 
robust and features easy configuration 
and maintenance, thanks to easy-to-

reach components and the enhanced 
remote monitoring service. 
The Sunway Station, ranging from 420 to 
1,450 kWp, is a complete plug & play, 
modular solution: compact and versatile, 
it is tested for transportation and 
installation directly on the plant, with no 
need for demanding civil works. In order 
to avoid overheating, Sunway Stations 
are equipped with “triple function” air 
conditioners (free cooling, cooling, 
anti-condensation). Free cooling allows 
free air exchange between the air 
external/internal to the cabinet; cooling 
allows cooling the air inside the cabinet; 
anti-condensation allows heating the air 
inside the cabinet when temperature 
drops below the dew point. 
Furthermore, Santerno backs its custom-
ers by offering comprehensive assistance 
and engineering support necessary for 
on-site configuration and commissioning.
Headquartered in Italy since 1970, 
Elettronica Santerno has subsidiaries and 
sales offices in Spain, Germany, Brazil, 
Russia, India, China, the US and Canada. 
A wide commercial network, with over 42 
distributors and service centers all over 
the world, ensures a comprehensive and 
high-quality service.

Elettronica Santerno S.p.A.

S.S. Selice 47

40026 Imola (BO) 

Italy

Phone: +39 0542 489711  

Fax: +39 0542 489722 

info@santerno.com

www.santerno.com 

Founded 1970

> 250 employees

The Santerno Sunway Station

Above: The Sunway TG 800 V

Left: The photovoltaic plant in Fuente Alamo, 
Spain, 26 MW installed with Santerno invert-
ers
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Emerson

Ten Mission-Critical Reasons for  
Selecting Emerson’s PV Inverter Solutions

1.  The resources to deliver  
on our promises
Emerson is a Fortune 500 company 
with outstanding bankability in the 
eyes of the financial community. 

2.  Designed for long life
Emerson’s standard mass-produced 
inverter modules are used in both 
industrial and PV systems. The modules 
are based on an established design 
that is proven to be robust. 

3.  Higher efficiency, more frequently
Emerson PV inverters are efficient. 
Thanks to our unique modular inverter 
solution, we switch on sooner and 
switch off later, efficiently generating 
more energy at lower irradiation levels 
than single-inverter solutions. Peak 
efficiency can occur at loads as low as 5%. 

4.  Energized to meet your deadlines
Emerson understands the time 
pressures associated with PV plant 
installations; our project management 
teams work tirelessly to ensure that 
you meet your start-up deadlines. 

5.  Tolerant to faults
Emerson inverters are fault-tolerant. In 
the event of an inverter module trip, the 
inactive module is isolated allowing the 
system to operate under partial load. 
System redundancy can also be 
specified for critical applications. 

6.  Wherever you are, so are we
Emerson employs more than 127,000 
people; with resources located within 
engineering centers around the world, 
project engineering and support for 
our energy conversion products can be 
guaranteed. 

7.  As much or as little as you need
Emerson can provide as much or as 
little of the PV inverter system as you 
need, from a single inverter to a 
complete solution incorporating string 
connection boxes, transformers, 
shelters, medium voltage switches and 
SCADAs. 

8.  Complete peace of mind
Emerson’s extended warranties and 
service contracts of up to 20 years are 
available to ensure that the highest 
energy yield is maintained over the 
lifetime of the plant. 

9.  Ready for PV industry growth
Emerson is geared up to mass produce 
standard modules with high availabil-
ity to support the growth of the PV 
industry. 

10.  In service around the world
Operational plants worldwide under-
line our experience and flexibility in 
applying Emerson technology to PV 
generating equipment. 

Control Techniques UK

79 Mochdre 

Newtown 

SY16 4LE

United Kingdom

Phone: +44 (0)1686 612300

controltechniques@emerson.com

www.controltechniques.com

Employees: 125,000 (Emerson)

Control Techniques Germany

Meysstraße 20

53773 Hennef

Germany 

Phone: +49 (0)2242 877-0

controltechniques.de@emerson.com

www.controltechniques.de

Emerson 1 MWp inverter panel

10.9 MWp solar plant in Southern Spain (left)
Emerson’s 12,000 sqm inverter manufacturing facility  
(below)
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Solar park in Leibertingen

Solar installation on the roof
of EnBW logistics center

EnBW Erneuerbare Energien GmbH

Sunny Prospects

EnBW has been engaged in the field of 
solar energy for a long time. The company 
operates one of Baden-Württemberg’s 
largest solar parks in Ulm-Eggingen.

EnBW constructed its first photovoltaic 
system in 1984. The company now 
operates more than 40 photovoltaic 
systems in Baden-Württemberg with an 
installed output totaling 11 MW. And we 
want to continue growing, placing 
emphasis on the project development of 
landfill and conversion space as well as 
large roof areas.

EnBW’s first large solar park in Leibertin-
gen (district of Sigmaringen) marked its 
introduction to investment in solar 
energy. The photovoltaic system covers 
an area of 7 hectares in the community of 
Leibertingen and produces around 2.1 
million kWh of electricity per year with 
an installed output of 2.1 MW. This allows 
around 600 households to be supplied 
with electricity and 1,240 metric tons of 
CO2 to be saved.

EnBW operates one of Baden-Württem-
berg’s largest solar parks in Ulm-Eggin-
gen. With an installed output of 6.5 MW, 
the solar park produces around 6.9 
million kWh of electricity per year. This 
allows around 2,000 households to be 
supplied with electricity and 3,990 metric 
tons of CO2 to be saved. 

EnBW increased its installed output in 
the field of photovoltaics to around 
11 MW in 2010. Its continual investments 
in sustainable solar power contribute to 
the development of renewable energy. 
EnBW has pooled its activities in this 
important growth sector into its own 
group: EnBW Erneuerbare Energien 
GmbH. EnBW plans to invest around 
three billion Euro in renewable energy in 
the coming years.

EnBW – harvesting sunlight:
•  EnBW operates more than 40 photovol-

taic systems with an overall output of 
around 11 MW.

•  The largest solar park in Ulm-Eggingen 
has an overall output of around 6.5 MW.

•  Solar energy is an important part of the 
renewable energies growth sector at 
EnBW.

EnBW Erneuerbare Energien GmbH

Kronenstraße 26

70173 Stuttgart

Germany

Phone: +49 (0)711 128-48785

Fax: +49 (0)711 128-48710

renewables@enbw.com

www.enbw.com/erneuerbare

Founded 2009

150 employees
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First Solar

Clean. Affordable. Sustainable. Global. 

First Solar is a world leader in the 
manufacture of photovoltaic (PV) solar 
panels, and is a premier provider of 
fully-integrated PV system solutions. 

PV systems using First Solar panels span 
the globe, and range in power from 10 kW 
to hundreds of megawatts. By enabling 
the production of clean, renewable 
electricity at competitive prices, First Solar 
provides an economically and environ-
mentally viable alternative to peaking 
fossil-fuel electricity generation. 

A total of 3 GW of First Solar PV panels 
produced worldwide, and installed in 
several of the biggest PV power plants in 
Germany, France, Italy, Spain and North 
America, can create enough energy to 
power approximately 900,000 average 
homes, while displacing over 1.5 million 
metric tons of CO2 per year. Furthermore, 
by the end of 2012, we will have the 
manufacturing capacity to produce 
nearly 3 GW annually.

Our PV systems services include project 
development, engineering, procurement, 
construction, operations and maintenance, 
and project financing. We have constructed 

and commissioned nine PV power plants in 
North America with a total of 189 MW (AC), 
including the largest PV plant in the world, 
an 80 MW (AC) plant in Sarnia, Canada. 
Based on proven performance, First Solar 
has become a trusted partner with a 
contracted project pipeline of 2.4 GW.

First Solar works directly with customers 
to ensure that panels are integrated into 
systems in an optimal manner. Solar 
systems using our thin-film cadmium 
telluride panels have higher annual 
energy yields than traditional crystalline 
silicon systems, producing more energy 
than competing systems with the same 
power rating. This is because our panels 
have less temperature-related loss due to 
a lower temperature coefficient. 

Environmentally speaking, First Solar’s 
systems operate with no water, air 
emissions or waste stream. On a life-cycle 
basis they boast the smallest carbon 
footprint and the fastest energy payback 
time of any PV technology. First Solar has 
also set the benchmark for product 
life-cycle management with the industry’s 
first prefunded, comprehensive collection 
and recycling program for solar panels.

First Solar, Inc.

350 West Washington Street

Tempe, Arizona 85281

USA

Phone: +1 877.850.FSLR (3757)

First Solar GmbH

Rheinstraße 4b

55116 Mainz

Germany

Phone: +49 (0)6131 1443-0

info@firstsolar.com

www.firstsolar.com

Founded 1999

> 6,000 employees

Above: The world’s largest PV plant in Sarnia, 
Canada, 80 MW

Above right: First Solar’s state-of-the-art  
manufacturing facility, Frankfurt (Oder), Germany

Below right: Belectric’s 8.3 MW solar plant in  
Repperndorf, Germany powered by First Solar 
modules
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State-of-the-art technology in high-per-
formance electronics, the use of high-ca-
pacity processors and the interconnection 
of stand-alone devices are the keys to 
success for Fronius.

Fronius, headquartered in Austria, has 
been conducting research into new 
technologies for converting electrical 
energy since 1945. That means more than 
sixty years of experience, progress and 
constant innovation. Its outstanding 
products and services have made Fronius 
a technology leader on the world market. 

The use of renewable energy and the 
conservation of resources are firmly 
established in Fronius’ philosophy and 
are clearly integrated into all its activities, 
for example throughout all processes at 
the company’s production and logistics 
site in Sattledt, Austria: Electricity is 
supplied by a 615 kWp photovoltaic 
system and heat comes from the site’s 
own biomass plant.

The German subsidiary – Fronius Deutsch-
land GmbH – was founded in 1993. Since 
2006, it has been based in Neuhof, in cen-
tral Germany. There, all three Fronius 

divisions, solar electronics, battery 
charging systems and welding technol-
ogy, are consolidated under one roof.

Quality and high-tech

Fronius Solar Electronics stands for 
quality and high-technology; for generat-
ing, converting and harvesting energy in 
a regenerative way.

The solar electronics division has been in 
existence since 1992 and its products are 
sold through a global network of sales 
partners. The division develops and 
produces high-powered inverters for 
mains-coupled solar power plants of any 
size. The product range is rounded off 
with an extensive selection of compo-
nents for professional plant monitoring, 
data visualization and analysis.

In the development of PV inverters, 
Fronius has thought out new technolo-
gies, searched for innovative solutions, 
and has found completely new answers. 
The result: highly functional mains-con-
nected inverters, which interact optimally 
with all solar modules.

Solar Campus Project – Energie 
AG: Open field PV power plant 
with Fronius CL inverters

Fronius Deutschland GmbH

Fronius – A Technology Leader

Fronius Deutschland GmbH

Am Stockgraben 3

36119 Neuhof-Dorfborn 

Germany

Phone: +49 (0)6655 91694-0

Fax: +49 (0)6655 91694-50

pv-sales-germany@fronius.com

www.fronius.com

Founded 1945 (Fronius International)

Turnover: 329 million Euro (2009)

2,677 employees (2009) 

Solar tracker system
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Reliable solar solutions

Fronius is a provider of high-tech 
products, operating with a solid company 
structure and a production strategy that 
is based on maximum yield and efficien-
cy. The technical solutions from Fronius 
provide secure investments and long-
term reliability for investors, system 
planners and operators. With a wide 
range of products for all kinds of PV 
systems and the implementation of high 
quality standards, Fronius forms the basis 
for cost-effective PV projects – designed 
for 100% measurable yield and economic 
efficiency.

Future-oriented and profitable – without 
compromise

Fronius’ solar inverter technology can be 
used in all power ranges – from small PV 
systems for private homes to large PV 
power plants in the megawatt range. 
Flexibility is one of Fronius’ advantages: 
The company not only offers a wide 
range of standard products, but also 
specially customized solutions which 
come into play when a standard product 
cannot meet the requirements.

No matter if open field PV power plant on 
a challenging topographic structure or a 
complex roof-top-system – Fronius 
provides individual systems which reduce 
the cost of ownership. Low maintenance, 
minimized downtime and a longer 
lifespan of the solar electronics used are 
the result. This guarantees yield stability 
and attractive returns on investment 
from the project.

The inverters of the Fronius product 
families Fronius IG Plus and Fronius CL 
are perfectly suited for solar systems in 
the upper megawatt range as they 
ensure economical operation with 
maximum yield. This is especially true for 
decentralized PV systems.

Unique system design with the Fronius 
MIXTM concept

Fronius’ flair for innovation is also 
reflected in its MIX™ products, which 
obtain maximum energy from the sun 
and provide reliable yield, even when 
there is little direct sunlight. This perfect 
symbiosis of modular system design and 
high yield electronics becomes apparent 
through the combination of optimum 

Above: Fronius CL inverters 
Left: Fronius IG Plus
Left: Fronius CL: Power racks can be easily removed 
and replaced when service is required.

part-load efficiency and unrivalled failure 
safety.

Fronius inverters are renowned for their 
extreme reliability, efficiency and power. 
The very latest production and testing 
methods are employed to ensure the very 
highest quality before the products are 
shipped to customers around the world.

Fronius also places a great deal of 
emphasis on user-friendliness and 
outstanding customer service. All Fronius 
devices have a modular design that 
makes installation considerably easier. All 
plant monitoring components can also 
be retrofitted easily (Plug&Play) to 
guarantee maximum flexibility.
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Gehrlicher Solar 

As an international photovoltaics 
company, Gehrlicher Solar plans, 
constructs, finances and operates PV 
plants in Europe, Asia, Africa and 
America.

We have two locations in Germany –  
Neustadt near Coburg and Dornach near 
Munich – as well as branch offices in 
Brazil, France, Great Britain, Greece, India, 
Italy, South Africa and the United States. 
Currently, over 400 employees worldwide 
work for the Gehrlicher Group. 

Our strengths lie in designing, construct-
ing and maintaining PV systems – from 
roof tops to multi-megawatt power 
plants. 

As a wholesaler we offer solar modules 
and inverters from leading manufacturers 
as well as our own gehrtec-products (from 
mounting systems to cabling), which have 
become an inherent part of numerous  
PV installations – also of those from 
other market participants. 

The Gehrlicher Group is consistently 
optimizing existing photovoltaic de vel op-
ments. Thanks to comprehensive ex pert-
ise, inno vative ideas, the use of carefully 
se lect ed materials and constant quality 
control, gehrtec products meet the  
highest standards and are proven to  
have an above-average service life.

In cooperation with leading manufactur-
ers, we are constantly extending our 
product portfolio with new, innovative 
de velopments. In the thin-film technol-
ogy market in particular, which is 
experien cing above average growth, we 
are always close to the market as a “first 
mover” owing to the experience we have 
gained with our techno logy test field 
(PV-Enlargement – Munich Fair), which is 
unique in Europe.

Gehrlicher Solar AG

Max-Planck-Straße 3

85609 Dornach b. München

Germany

Phone: +49 (0)89 420792-0 

Fax: +49 (0)89 420792-8540 

info@gehrlicher.com

www.gehrlicher.com

Founded 1994

> 400 employees

gehrtec NUBBEL – The professional cable feeder for 
PV systems enables fast, convenient and effective 
DC cabling.

Headquarters 
in Munich

gehrtec BASE-FS is a substructure  
for free-standing installation.
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HABDANK PV-Montagesysteme GmbH & Co. KG

Complete Solutions for Ground-Mounted PV Systems

With expertise from over 80 years of ex-
perience in steel and metal construction, 
HABDANK has been very successfully de-
veloping and selling patented mounting 
systems for photovoltaic power plants for 
ground-mounted operation since 2004.

Under the brand pv-mounting systems, 
the company from Göppingen, operating 
since 2009 under the name of HABDANK 
PV-Montagesysteme GmbH & Co. KG, has 
planned, produced and mounted systems 
with an output of over 500 MWp.

HABDANK combines all processes, from 
the planning and production of system 
components to the installation of mount-
ing systems on site, all from one source. 
Your advantage: the highest level of 
expertise, planning reliability and cost-
effectiveness.

Based on project-related planning, 
HABDANK produces module-independent 
PV mounting systems for outdoor power 
plants and undertakes their installation, 
from the establishment of foundations, 
(by means of driving and drilling, if neces-
sary) to the insertion of the modules. 

HABDANK works to schedule and in an 
economic way, even on the most problem-
atic of foundations (with regard to soil 
properties and gradient).

Experiences gained in implementing 
various large-scale projects are the basis 
for the constant improvement of our 
range of products and services and the 
development of innovations. Further-
more, constant dialogue with customers 
and external experts provides HABDANK 
with valuable insights. To better under-
stand the specific static loads of a photo-
voltaic large-scale system, for example, 
HABDANK exchanged experiences with a 
highly renowned engineering firm and 
together performed a wind tunnel trial to 
test the design against wind loads. 

HABDANK consistently integrates the 
re sults from this trial into the further 
development of new system components 
and thereby further optimizes the static 
load bearing capacity of the PV mounting 
systems.

Habdank pv-mounting systems –  
for solid solutions.

HABDANK PV-Montagesysteme

GmbH & Co. KG

Heinrich-Landerer-Straße 66

73037 Göppingen 

Germany

Phone: +49 (0)7161 97817-200

Fax: +49 (0)7161 97817-299

info@habdank-pv.com

www.habdank-pv.com

Founded 2004

50 employees

System FA, cost-/time-efficient – the professional 
solution for ground-mounted PV systems

Over 500 MWp planned,  
produced and installed
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IdeemaSun energy GmbH

IdeemaSun energy GmbH specializes in 
project development, financing, and 
operations management for turnkey 
solar farms. The company has an 
experienced workforce who have 
successfully implemented numerous 
high-performance power plants in 
Germany, Italy, Spain, and Greece.

For owners of roofs or open spaces,  
project developers, issuing companies, 
and private or institutional investors, 
IdeemaSun is the professional partner of 
choice in all aspects relating to photovol-
taics. The company offers a wide range of 
products and services that can be tai-
lored to meet specific customer needs 
– ranging from technical consultation 
and engineering to general contracting 
services and operations management for 
large-scale solar power plants.

Our portfolio at a glance:
•  project development
•  financing
•  procurement
•  installation
•  commissioning & performance tests
•  system monitoring & maintenance
•  technical & commercial operations  

management

As an experienced EPC contractor for a 
number of international ground-mounted 
and roof-mounted projects, IdeemaSun is 
able to guarantee customers manufactur-
er-independent and inter-trade services 
from a flexible PV specialist. The success 
of a complex project is ensured in every 
phase through engineering “made in 
Germany”, the use of durable high-quality 
components, and an international net-
work of partners and suppliers. 

Maximum efficiency and minimal down-
time are crucial factors in determining the 
return on solar energy investments. Thanks  
to its modular approach to maintenance 
and monitoring services, IdeemaSun can 
ensure optimum yields for the entire 
service life of a PV system. A team of 
specialists who provide services ranging 
from regular maintenance, on-site repairs, 
24-hour remote monitoring and informa-
tion management to complete technical 
and commercial operations management 
will be on hand to make sure that the 
solar power plant runs smoothly.

Large-scale solar projects need strong 
and capable partnerships –  
IdeemaSun energy: taking solar power 
plants to the next level.

Solar Power Plants. Next Level.

2.58 MWp fixed array solar farm, Germany
Services: project development, EPC, operations 
management 

IdeemaSun energy GmbH

Neusling 9c

94574 Wallerfing

Germany

Phone: +49 (0)9936 95109080

Fax: +49 (0)9936 95109085

info@ideemasun.com

www.ideemasun.com

Founded 2007

32 employees

728 kWp roof-mounted system, Germany
Services: project development, EPC,  

operations management

1.87 MWp tracking array solar farm, Germany
Services: project development, EPC, operations 

management
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Inter Clean Sol

Inter Clean Sol is your full service provider 
for the O&M of PV power plants and a 
leader in the development of cleaning 
concepts for all types of solar plants, as 
well as for different climatic conditions.

PV modules are influenced by the same 
climatic conditions as buildings, cars, etc. 
These influences can cause or eliminate 
pollution on the surface depending on 
the specific environment (natural/techni-
cal sources), their intensity and how they 
are combined. Do not believe that natural 
cleaning will be sufficient in the long 
term, and that you therefore require no 
cleaning services for your PV power plants 
– even if those plants are situated in 
northern temperate climatic zones.

Furthermore, the indirect impact of 
cleaning has to be considered. Bird drop-
pings in particular not only pose the 
greatest challenge to any professional 
cleaning company but also the biggest 
risk to the modules. In extreme situa-
tions, where PV power plants are used as 
landing places for flocks of birds, modules 
might be destroyed by hot spots. With 
professional cleaning this risk can be 
minimized.

Even regarded snow, regular cleaning can 
have a positive effect. This is because, when 
temperature increases, snow and ice will 
glide off earlier than on modules which 
have not been cleaned professionally.

These explanations highlight our special 
experience in cleaning matters. This 
experience enables us to develop special 
cleaning solutions for PV power plants, 
such as those located in deserts where 
specific climatic conditions prevail. 

In connection with this, we this year look 
forward to presenting the first cleaning 
system specifically designed for desert 
regions, which is characterized by its 
extremely low consumption of resources 
and gentle treatment of the surface.

As mentioned above, we see ourselves as 
your local partner. We have therefore 
established a network of local support 
points to provide you with both cleaning 
services and all other matters requiring a 
local presence, including landscaping, 
monthly checks, annual maintenance, 
24h support. 

We are prepared to support you when-
ever and wherever you need us!

Inter Clean Sol – Expert in Cleaning Solar Modules and Your  
Professional Partner for the Maintenance of PV Power Plants

Cleaning machine for  
large-scale PV power plants

Before/after – results of  
professional cleaning

Inter Clean Sol GmbH

Lenaustraße 11

34125 Kassel

Germany

Phone: +49 (0)561 450351 82

Fax: +49 (0)561 9707646

info@intercleansol.com 

www.intercleansol.com

Founded 2009

20 employees
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JA SOLAR

Passionate about Innovation, Quality and Customer Service

Shanghai JA Solar PV Technology Co., Ltd.

NO.36, Jiang Chang San Road, Zhabei

Shanghai, 200436 

China

Phone: +86 (0)21 6095 5888

 +86 (0)21 6095 5999

Fax: +86 (0)21 6095 5858 

 +86 (0)21 6095 5959

Sales Phone: +86 (0)21 6095 5827

Sales Fax: +86 (0)21 6095 5816

sales@jasolar.com / market@jasolar.com

Founded 2005

11,480 employees

USA Office

JA Solar USA. Inc.

860 Hillview Court, Suite 100

Milpitas, CA 95035

USA

Phone: +1 408 586 0000

Fax: +1 408 956 9505

info.us@jasolar.com

German Office

JA Solar GmbH

Walter Gropius Straße 17

80807 Munich

Germany

Phone: +49 (0)89 327 2989 0

Fax: +49 (0)89 327 2989 29

info.eu@jasolar.com

JA Solar Holdings Co., Ltd. is a world-lead-
ing manufacturer of high-performance 
solar power products. The company sells 
its products to solar manufacturers 
worldwide, who assemble and integrate 
solar cells into modules and systems that 
convert sunlight into electricity for 
residential, commercial and utility-scale 
power generation. 

History of rapid growth
JA Solar was founded on May 18, 2005, 
and was publicly listed on New York’s 
NASDAQ stock market (ticker symbol: 
JASO) on February 7, 2007. By 2010,  
JA Solar had firmly established itself as 
the world’s market leader in solar cell 
production and shipments. The company 
shipped 1.46 GW over the course of the 
year, an increase of 187% from the 
509 MW shipped in 2009. Revenues for 
2010, meanwhile, totaled 1.78 billion USD, 
an increase of 211% from 572.5 million 
USD in 2009. According to reports pub-
lished by SolarBuzz and IMS Research in 
December 2010, JA Solar ranked first glob-
ally in terms of solar cells produced and 
shipped in Q3 2010.

Large-scale advanced PV product 
manufacturing facilities and  
high-tech R&D center
JA Solar’s manufacturing facilities utilize 
the most advanced solar cell manufactur-
ing equipment. The company has two 
world-class solar cell manufacturing 
facilities, one located in Ningjin, Hebei 
Province, and the other in Yangzhou, 
Jiangsu Province. By the end of 2010,  
JA Solar’s total manufacturing capacity for 
solar cells had reached 2.1 GW annually. 
The company has also established a PV 
module production facility in Fengxian, 
Shanghai, with an annual capacity of 
500 MW as of the end of 2010, while its 
multicrystalline silicon wafer factory, 
situated in Donghai, Jiangsu Province,  
has an annual capacity of 300 MW. 

At the company’s state-of-the-art re search 
center in Yangzhou, Jiangsu Province,  
JA Solar’s R&D team develops new 
technologies and innovations to achieve 
improved conversion efficiencies from 
solar cells. Their efforts have recently 
resulted in the development and produc-
tion of new, technologically advanced 
multicrystalline and monocrystalline 
solar cells with conversion efficiencies of 
more than 18.2% and 19.1% respectively.

JA Solar’s headquarters,  
Shanghai, China
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Experienced management team
JA Solar’s management team is comprised 
of seasoned international professionals 
who actively promote the com pany world - 
wide with a vision of making JA Solar the 
leading supplier of solar products to the 
rapidly growing global market for renew - 
able energy. 

Global sales offices
Headquartered in Shanghai, China, 
JA Solar has a global sales and marketing 
footprint, with a network of sales offices 
across key markets. These include the 
company’s US headquarters in Silicon Val-
ley, California, and its European office in 
Munich, Germany.

Core values
JA Solar is committed to creating sus - 
tained value by producing high quality 
solar products and technologies that 
efficiently and economically harness the 
world’s sunlight. JA Solar’s core values are 
integrity, a relentless emphasis on quality 
and a passion for teamwork.

Product portfolio

Solar cells:
monocrystalline silicon solar cells

• Mono 5" (Diameter: 125mm*125mm)
• Mono 6" (Diameter: 156mm*156mm)

multicrystalline silicon solar cells
• Multi 5" (Diameter: 125mm*125mm)
• Multi 6" (Diameter: 156mm*156mm)

Solar modules:
monocrystalline,  
multicrystalline PV modules

• 5" and 6", mono and multi cells
• 60, 72, 80 cell designs
• global certified UL, IEC

Solar cell technology team,  
Ningjin, Hebei Province

Solar cell production line,  
Yangzhou, Jiangsu Province

Solar cell operation process,  
Yangzhou, Jiangsu Province

Dr Peng Fang,  
CEO of  

JA Solar Holding Co., Ltd.
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KACO new energy

Dedicated to High Performance  
and Strong Reliability

Highly-efficient solar inverters by KACO 
new energy can be found all over the 
world, wherever power is generated from 
the sun. Powador XP central inverters 
form the powerful core of megawatt 
solar parks. Their quality and outstand-
ing performance guarantee the high 
returns that investors expect. As 
high-end technological products, they 
allow for flexible grid management on 
the scale that the intelligent power grids 
of the future will require.

KACO new energy is one of the world’s 
largest manufacturers of solar inverters. 
Our products range from string inverters 
for single family homes to central 
inverters for solar parks. We have 700 
employees worldwide, and our years of 
experience and intensive research allow 
us to provide mature, advanced technol-
ogy for all types of solar module.
 
The unique power electronics control 
system in our Powador XP central 
inverters increases the switching efficien-
cy of the power transistors: This means 
higher levels of efficiency and better 
yields. The units guarantee maximum 

reliability thanks to the use of a secondary 
backup power supply for the control board 
and a highly efficient cooling system for 
critical components. 
The fully digital control system allows for 
modification of the inverter’s operating 
parameters at any time – with no on-site 
maintenance involved. The error tracing 
function reports potential unit error 
statuses immediately and sends out 
diagrams to guarantee rapid identification 
of the source of the error. The units can be 
serviced over the internet, saving you 
time.
 
Powador XP central inverters are intend-
ed for international use: Preset country-
specific grid parameters can easily be 
selected during installation. A broad 
range of warranties and service contracts 
afford system operators a higher level of 
certainty when it comes to planning and 
yields.
 
If you want to be sure that your invest-
ment in a solar power plant will pay off, 
the power and reliability of the Powador 
XP central inverters make them the only 
choice for you.

Above: San Cassiano, Italy: 1 MW powered 
by Powador inverters

Right: The KACO new energy headquar-
ters in Neckarsulm, Germany

Below: Powador XP350-HV TL: A trio of 
them is available as a ready-to-use  

megawatt station.

KACO new energy GmbH

Carl-Zeiss-Straße 1

74172 Neckarsulm

Germany

Phone: +49 (0)7132 3818-0 

Fax: +49 (0)7132 3818-703

info@kaco-newenergy.de

www.kaco-newenergy.de

Founded 1998

700 employees
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KEMA

How to Integrate PV Power Plants into the Power System

Now that PV power plants have reached 
“the scale of wind farms” the question 
arises as to whether these large-scale 
systems can be integrated into the power 
system and maintain the currently 
accepted levels of security and supply 
quality. With its expertise in power 
systems, as well as in renewable energy 
systems, KEMA can answer your ques-
tions to realize a smooth match.

The challenges facing  
utility-scale PV include:

Network capacity
Often, PV power plants are located in 
remote places where the availability of a 
stable grid with enough capacity cannot 
be guaranteed. This can cause problems, 
e.g. with reactive power and voltage 
control. Is an alternative location 
available? Should the power system be 
strengthened or is a new connection 
necessary? Technically and economically 
speaking, what is the optimal design? 
Islanding detection and fault ride 
through capabilities are crucial matters. 
Our expertise covers all aspects from the 
first conceptual studies through to 
commissioning and operation.

Power quality
Although short power quality fluctua-
tions in large-scale systems are rare, the 
supply of solar energy is hard to predict 
with accuracy. PV power plants do not 
have turbines to compensate for frequen-
cy fluctuations; the installation is 
switched off immediately once clouds 
cover the sun. Also, the inverters can 
diminish the power quality. So how can 
the power quality be guaranteed in these 
situations? The answer can be found in 
power electronics or synchronization & 
reconnection. Possible solutions include 
dynamic, reactive compensation systems, 
energy storage systems or inverter 
testing in the FlexPowerGridLab at KEMA, 
where we can simulate the operation of 
an integrated distributed energy grid. 

Risk management and reliability
The importance of risk management 
increases with the size of renewable 
energy systems. The economic damage of 
a failing or degenerating system is large. 
What are the risks for the PV power plant 
owner or operator? How reliable is the 
system? Besides risk analysis, feasibility 
studies and condition monitoring, with 
larger PV systems you can also consider 
on-site QA/QC testing.

N.V. KEMA

Utrechtseweg 310

6812 ET Arnhem

The Netherlands

Phone: +31 (0)26 356 3500

Fax: +31 (0)26 442 8713

contact@kema.com

www.kema.com

Founded 1927

Turnover: 245 million Euro

> 1,700 employees

Top: The challenges of integrating wind or PV in the 
grid show a lot of similarities.
Bottom: Testing of large PV inverters at the Flex-
PowerGridLab at KEMA
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PIKO 100 – guarantee for high revenues 
The PIKO 100 central inverter is powerful, 
compact and ahead of its time. Available 
from July 2011 onwards, it has been 
developed for particularly high-capacity 
power installations and guarantees high 
revenues.

KOSTAL – The story behind the success 
The KOSTAL group is an independent 
family company, specialized in the devel-
opment of high quality, founded in 1912 
by Leopold Kostal.

•  more than 10,000 staff on 31 sites in 17 
countries

•  four business divisions – Automotive 
Electrical Systems, Industrial Electronics, 
Connectors and SOMA Test Technology

•  a reliable partner worldwide for leading 
car manufacturers and other renowned 
industrial companies

•  1998 – start of the sales and distribu-
tion of connection technology for pho-
tovoltaic modules

•  2005 – start of the sales and distribu-
tion of photovoltaic inverters

•  sales and distribution of solar inverters 
as well as technical service via KOSTAL 
Solar Electric GmbH with facilities in 
Germany, France, Greece, Italy and Spain 

PIKO 100 – the new generation  
of central inverters 
The new central inverter PIKO 100 com-
plies with the German medium voltage 
directive. Particularly convincing features 
are the large PV input voltage range and 
the serially integrated communication 
interfaces. Thanks to the very latest IGBT 
technology, the PIKO 100 qualifies for 
high-output solar electricity systems in 
many different fields of application.

The new central inverter PIKO 100 will be 
available from July 2011 onwards. The 
PIKO 300 is scheduled to enter the mar-
ket in the first half of 2012, further incre-
ments are projected.

Ideal for high-output electricity systems 
The new PIKO 100 can be combined with 
other PIKO 100 or the 3-phase PIKO string 
inverters, which enables operators to tap 
into expansion possibilities. The versatile 
communication facilities and service-
friendly, modular design combine to 
make the PIKO 100 the perfect solution. 
For its new top product, KOSTAL offers 
numerous additional equipment options, 
which allow the central inverter to be 
customized to specific requirements.

KOSTAL Solar Electric GmbH

Efficient, Compact and Future-Oriented: 
PIKO Central Inverter from KOSTAL

KOSTAL Solar Electric GmbH

Hanferstraße 6

79108 Freiburg 

Germany

Phone: +49 (0)761 47744-100

Fax: +49 (0)761 47744-111

Info-solar@kostal.com

www.kostal-solar-electric.com 

www.kostal.com

Founded 1912

Approx. 10,000 employees (worldwide)

Above:  
Premises of KOSTAL in Hagen, Germany
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Quality from KOSTAL 
The new PIKO 100 is a proprietary devel-
opment from KOSTAL. As such, it satisfies 
the most stringent of quality require-
ments. All the components used are 
products from leading manufacturers, 
which ensures additional reliability and 
permits optimized service. The PIKO 100 
is ideally suited for use in conjunction 
with thin-film modules.

Future integrated as standard 
A central inverter of the latest genera-
tion, the new PIKO 100 features future-
oriented communication technology. 
Extensive data storage and numerous 
communication facilities are already 
integrated as standard. The PIKO 100 
features:
•  data logger 
•  energy meter 
•  double Ethernet connection 
•  IGAK interface 
• S0 interface 
•  four AD converters 
•  modem (analog or optional GSM) 
•  free internet portal PIKO Solar Portal 

Smart optional extras 
The PIKO 100 offers a host of optional 
extras to facilitate both operation and 
monitoring. These include e.g. heating, 
cylinder lock, AC load disconnector with 
remote control, inside light for service 
activities, an earthing kit and a fused 
DC-input with three entrances. 

Smart connections –  
quality that pays.

Top left: 
PIKO 100 
Central inverter with graphic display 
KOSTAL Solar Electric 

Top right: 
PIKO 100 
Central inverter 
KOSTAL Solar Electric

PIKO 100 
Top with ventilation 

KOSTAL Solar Electric

Graphic display of PIKO 100 
Central inverter 

KOSTAL Solar Electric
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Krannich Solar GmbH & Co. KG

Krannich Solar was one of the very first 
pioneers of photovoltaics. With more 
than 250 staff and 16 branches across the 
globe, the company is among the top 5 
photovoltaic system providers within 
Europe.

Kurt Krannich, owner of Krannich Solar, 
has been following a clear set of visions 
ever since forming the company in 1995. 
He believes that providing 100% of the 
world’s energy supply using renewable 
energy is not only desirable but also truly 
feasible. 

Right from the very start of its 15-year 
existence, Krannich Solar has focused on 
a wide range of projects. “From Carports 
to Solar Farms” – that is what this com-
pany stands for. Generally speaking, the 
company is interested in any type of 
project, whether it be developing a 2 kW 
roof system or indeed a 2 MW open 
country system. Every single kilowatt 
helps to reduce global CO2 emissions. 

The concept

Krannich Solar Project Support assists 
customers during every phase necessary 
for implementing their photovoltaic 
systems. From project development right 
through to starting system operation, 
Krannich Solar Project Support stands 
beside them as the perfect partner –  
either for individual project stages, if 
required, or for the entire project duration. 

Krannich Solar is also perfectly positioned 
for international projects thanks to hav-
ing established a wide-reaching interna-
tional network. Its truly global presence, 
with numerous international branches, 
and its international team, which pos-
sesses country-specific industry knowl-
edge, are factors which have helped to 
make Krannich Solar a true global player 
during the 15 years in which it has been 
operating. To date, the company has 
developed countless megawatt solar 
systems both at home and abroad.

Krannich Solar GmbH & Co. KG

Heimsheimer Straße 65/1

71263 Weil der Stadt

Germany

Phone: +49 (0)7033 3042-0

Fax: +49 (0)7033 3042-222

info@krannich-solar.com

www.krannich-solar.com

Founded 1995

250 employees

Top: Radelstetten solar farm –  
1.7 MW on converted land

Bottom: Kurt Krannich, Managing Director

From Carports to Solar Farms –  
Krannich Solar Project Support for PV Power Plants
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M+W Group

M+W Solar is your trusted global partner 
for turnkey PV power plants. Synchroni-
zation between engineering and 
components guarantees an optimized 
and cost-efficient solution. 

M+W Group offers its customers 
worldwide overall life-cycle solutions  
for challenging projects in advanced 
technology facilities, life science indus-
tries, energy & environmental technolo-
gies and high-tech infrastructure. 

The client base includes leading en-
terprises in the fields of electronics, pho-
tovoltaics, pharmaceutical and chemical 
industries, automotive and information 
technology, as well as research institu-
tions and universities.

M+W Solar’s services for turnkey 
large-scale PV power plants
M+W Solar, a company of the M+W Group, 
is specialized in consulting, design, con-
struction, project management and 
operation for turnkey large-scale PV 
power plants worldwide.

The scope of services covers planning, 
technical setup and operation of high-
efficiency PV power plants with  
c-Si or thin-film technology.

Planning and realization of turnkey 
large-scale PV power plants
Together with short project times and 
prime quality M+W Solar provides 
maximum deadline and budget compli-
ance.

As a globally established company 
M+W Solar supports you anywhere in the 
world with its extensive range of services 
and long-term experience.

Your advantages:
•  superior project management skills for 

large-scale PV power plants
•  single point responsibility
•  global sourcing and component 

selection
•  optimization of technical and economi-

cal selection
•  total project life-cycle management

Working together with M+W Group gives 
you the maximum possible security of 
having a strong and reliable partner 
for future-oriented solutions.

M+W Solar GmbH

A Company of the M+W Group

Lotterbergstr. 30

70499 Stuttgart

Germany

Phone: +49 (0)711 8804-2094

Fax: +49 (0)711 8804-2029

info.solar@mwgroup.net

www.mwgroup.net

Founded 1912

6,000 employees (M+W Group)

Part of a 14.5 MWp free- 
field PV installation in Italy

PV roof-top system 200 kWp in Germany

M+W Solar – Turnkey Contractor for Complete PV Systems

Large-scale industrial roof-top 
PV installation
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Top: PV plant connected to HV grid
Bottom: Team of M.O.E.

M.O.E. GmbH

Certification for PV Plants Connected to the  
Medium Voltage or High Voltage Grid

M.O.E. is an accredited certification body 
for the grid integration of renewable 
energy-generators. We provide compre-
hensive consultations on the certification 
process and high-quality solutions.

Due to the steadily increasing share of 
renewable energy production (by percent-
age compared to conventional non-renew-
able energy production), strict legislation 
has been imposed on grid integration 
requirements. From April 1, 2011, operators 
need a system certificate for their PV 
power plant in order to obtain grid connec-
tion approval in Germany. More precisely, 
the German “BDEW-Mittelspannungsricht-
linie” (Medium Voltage Directive) dictates 
that PV inverter units connected to the MV 
grid must be certified. Furthermore, proj-
ect-based certificates are mandatory for 
solar power stations with an output of 
1 MW AC-power and above or a connecting 
line of more than 2 km. As a result, checks 
must be made to verify that the require-
ments stipulated in the directive are com-
plied with, in order to ensure reliable 
mains operation in the event that addi-
tional power generating systems are 
constructed. The prerequisite for obtaining 
such project certificates for solar power 
stations is a unit certificate for each in-

stalled inverter, which must be provided by 
the manufacturer.

We will gladly advise you during planning 
to ensure that the process runs smoothly, 
and will also compile a unit or system 
certificate for you. Our accreditation as a 
certification body, awarded by the accredi-
tation body of the Federal Republic of 
Germany (Deutsche Akkreditierungs-
stelle/DAkkS), and final recommendation 
from “Forum Netztechnik/Netzbetrieb” 
guarantee that your project will be accept-
ed by the network operators.

Our vision is to play an active role in 
achieving the goal whereby 50% of elec-
tricity generation in Europe will be provid-
ed by renewable means and operated 
through a safe grid by the year 2020. In 
pursuit of this goal we combine the drive 
for continuous improvement, innovation 
and high performance with the ever-
changing demands in renewable energy 
implementation. With highly qualified 
electrical engineering experts, M.O.E. 
pro vides the necessary expertise in the 
grid integration of wind energy, photovol-
taic systems and substations twinned with 
a down-to-earth and customer-oriented 
approach.

M.O.E. GmbH

Fraunhoferstraße 3

25524 Itzehoe

Germany

Phone: +49 (0)4821 40 636 0

Fax: +49 (0)4821 40 636 40

Info@moe-service.com

www.moe-service.com

Founded 2009

25 employees
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Phoenix Solar AG

Making Energy Together

Phoenix Solar is one of the world’s leading 
photovoltaic system integrators. The 
company plans, develops, builds and 
operates photovoltaic plants and systems 
on industrial rooftops, carports and in 
open spaces. It implements turnkey solar 
projects both as an EPC contractor and as 
a project developer across the globe.

Industrial/commercial roofs & carports
We design, plan, build and operate indus-
trial rooftop power plants on areas up-
ward of 5,000 m2. If you are an owner or 
lessor of a commercial building we can 
provide you with professional advice, 
cutting-edge know-how and expert 
implementation services while ensuring 
that your operations continue to run 
smoothly without interruption. If neces-
sary, we draw on our partner network to 
take care of structural repairs to the roof.

Ground-mounted systems
We develop power plants as end-to-end 
solutions for investors. Phoenix Solar’s 
target groups are utilities, local authori-
ties and companies wishing to operate a 
solar power plant on an open space site, 
such as farmland, a disused airfield, a 
closed landfill or a deserted military base. 

We optimize the profitability of projects 
across all levels and offer support which 
goes beyond technical configuration. We 
develop concepts for long-term use for all 
involved, obtain official permits and 
approvals, manage all contracts, negoti-
ate attractive insurance terms and condi-
tions, and provide intelligent financing 
solutions. Last but not least, we guaran-
tee efficient operations and on-site avail-
ability over the plant’s entire life-cycle. 

Operation & maintenance services
Today we already monitor and maintain a 
plant volume of way more than 175 MWp 
in Europe alone. The solar parks which we 
currently monitor average 97% technical 
availability per calendar year as a mini-
mum. We combine professional opera-
tions management with preventive 
maintenance to ensure the continuous 
optimization of a solar plant´s output. 
Phoenix Solar offers a wide range of 
services from one source which can be 
selected and combined to suit the cus-
tomer’s needs, no matter what type of 
power plant. Our proprietary software 
solution enables us to monitor all plants 
worldwide in real time irrespective of  
the manufacturer.

Phoenix Solar AG

Hirschbergstraße 8

85254 Sulzemoos

Germany

www.phoenixsolar.com

Team Rooftops

Phone: +49 (0)8135 938-120

industriedaecher@phoenixsolar.de

Team Open Spaces

Phone: +49 (0)8135 938-510

projects@phoenixsolar.com

Founded 1999

Turnover: 636 million Euro (2010)

400 employees

Above: Phoenix Solar control room
Ulm, Germany

Top right: Piadena carport, 5.87 MWp
Piadena, Italy

Bottom right: Senftenberg solar park, 18.32 MWp
Senftenberg, Germany
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Mounting Systems GmbH has been one 
of the largest and most experienced 
ISO-certified manufacturers of solar 
mounting systems in Europe for 18 years. 
It has a product portfolio that includes 
several fastening systems for PV plants 
and project teams that provide customer 
support.

Founded in 1993 in Dahlewitz/Berlin, 
Mounting Systems GmbH was purchased 
by the Hamburg-based Conergy Group in 
1999. In September 2008, Mounting 
Systems began operating and marketing 
its products as an independent company. 
In 2010 Mounting Systems established a 
branch office in France and in 2011 opened 
a manufacturing facility in the USA.

In the frame and mounting system sec-
tor, Mounting Systems GmbH offers 
customized solutions with leading-edge 
technology, professional project support 
and flexible production capabilities in 
aluminum processing. In addition to 
mounting systems, components for 
photovoltaic and solar thermal products, 
the company offers frames for modules 
and collectors. An experienced team of 
engineers is available to provide custom-
ers with exceptional technical product 
development, and individual solutions for 
each project. Thanks to the advanced 
level of automation in its production 
facilities, the company is able to produce 
high-quality, cost efficient products.

Germanischer Lloyd certified the site in 
Rangsdorf, near Berlin, in 2007 according 
to ISO 9001. Mounting Systems GmbH 
currently employees approximately 250 
employees at its 13,000 m2 production 
and storage site.

Mounting Systems GmbH

the base for solar power
Mounting structures as the foundation of every PV power plant

Mounting Systems GmbH

Mittenwalder Straße 9a

15834 Rangsdorf

Germany

Phone: +49 (0)33708 529-0

Fax: +49 (0)33708 529-199

info@mounting-systems.com

www.mounting-systems.com

Founded 1993

Turnover: 76 million Euro (2010)

250 employees Headquarters:
Rangsdorf, near Berlin, Germany

Omega open terrain system,  
Reference: El Calaverón, Spain, 2 MWp, 2008
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Mounting systems for PV power plants
Our experienced project teams provide 
customized support for PV plants, which 
cover not only all of our products, but 
also training and delivery schedules to fit 
the customer’s needs. Mounting Systems 
offers the best system for any ground, 
concrete foundation or ramming post 
style; always using proven structural 
analysis and project-specific support.

Omega 
The Omega was specially designed for 
use in large photovoltaic systems in open 
areas. The modules can be arranged in 
any number of rows and columns on the 
module table in an area of up to 45 m2. An 
installation of the Omega is particularly 
suitable for former waste disposal sites.

•  Ideal solution for large-scale PV systems
•  Flexible pitch, configuration and mod-

ule compatibility
•  True innovation: short installation times 

guaranteed
•  Environmental win-win: One-meter 

minimum module elevation above 
ground surface prevents waste and 
allows secondary use of the terrain as 
pasture land.

Sigma
The Sigma was designed as a ground 
mounting system, especially where cost 
is of primary concern. It is also well-suit-
ed for framed modules. The use of ram-
ming posts eliminates the need for level-
ing the ground and makes the Sigma 
aesthetically pleasing and economical – 
ideal for large projects.

•  Ramming post system without soil  
sealing – for all module types

•  Differentiation of number of posts and 
module rows into Sigma I and Sigma II

•  Intelligent design of Sigma I allows 
installation on uneven terrain without 
the need for leveling

•  Use of ramming posts and high level of 
pre-assembled components save time 
and money

•  Allows for renewal of terrain

Helge Tost, Director of Sales & Marketing:
“Our competent project teams create 
large PV plants to fit the customer’s 
needs. Our strategy is to offer services 
worldwide from our numerous interna-
tional locations. We provide customized 
product solutions quickly, with proven 
structural analysis and accurate cost/
performance ratio. The planning phase is 
not the end of our customer support. We 
also offer ongoing services in production 
and logistics. Mounting Systems makes 
PV power plants happen, because we are 
the base for solar power.”

 

 

Sigma II, a specialist in the open field Omega, when size matters

Locations throughout the world

Sigma II open terrain system,  
Reference: Eberswalde, Germany, 24.5 MWp, 2010
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PerfectEnergy 

Always Striving for Absolute Perfection

Through the exceptionally high quality of 
its solar cells and modules, PerfectEnergy 
demonstrates its pursuit of absolute per-
fection. The company’s products not only 
meet various international standards, 
they go far beyond them; because for the 
company, perfect energy does not just 
mean providing green energy, but also 
optimum energy yield from photovoltaic 
installations. PerfectEnergy’s product 
portfolio comprises both monocrystalline 
and polycrystalline modules, as well as 
complete system solutions.

PerfectEnergy produces the solar cells for 
its modules in-house. Specific quality tests 
are integrated into both solar cell and 
module production lines, such as resis-
tance tests for wafers or electrolumines-
cence tests for strings prior to lamination. 
The modules are certified according to 
safety class II and have passed the higher 
TÜV-Rheinland load tests under a pres-
sure and suction load of 5400 Pa. The EVA 
gel content test, for example, establishes 
how well the individual laminate layers 
of the module are cross-linked, thereby 
providing an indication of the production 
quality. 

PerfectEnergy modules attained excellent, 
extraordinarily consistent results in a test 
conducted by the Photovoltaik-Institut 
Berlin. Furthermore, all solar modules are 
manufactured in strict accordance with 
IEC 61215, TÜV safety class II, IEC 61730 
and UL 1703.

PerfectEnergy’s ability to offer high-quality 
products at a reasonable price lies in 
effective, independent production meth-
ods and in appliances developed within 
the company. The high level of customer 
orientation and international involvement 
of the company result in the constant 
progression of independent research and 
development, executed by an in-house 
expert team with excellent connections to 
relevant scientific institutions in China 
and abroad. Technical support and cus to m -
er service also contribute to lasting 
product quality and customer satisfaction.

PerfectEnergy insures every individual mo-
dule. The company has therefore taken 
out both a product quality guarantee and 
product liability insurance policy with 
Alltrust Insurance Brokers & Consultants 
Co., Ltd., Shanghai.

PerfectEnergy GmbH

Tannenweg 8-10

53757 Sankt Augustin 

Germany

Phone: +49 (0)2241 23425-0  

Fax: +49 (0)2241 23425-10

www.perfectenergy-gmbh.de

PerfectEnergy (Shanghai) Co., Ltd.

479 Youdong Lu, Minhang

201100 Shanghai 

China

Phone: +86 (0)21 5488-0958

Fax: +86 (0)21 5488-8364

www.perfectenergy.com.cn

1 MW solar park in Workerszell 
with PerfectEnergy modules
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The company 
PerfectEnergy (Shanghai) Co., Ltd. 
develops and produces solar cells and 
modules. The company was founded in 
2005 by Jack Li, who is also the president 
of the public holding company  
PerfectEnergy Inter national, listed on  
the OTCBB under the symbol PFGY.

PerfectEnergy GmbH, based in Sankt Augus-
tin near Cologne, Germany, is responsible 
for the sale of modules, technical support, 
customer service and warehousing in 
Europe. This subsidiary of PerfectEnergy 
International was founded in Sep tember 
2007 by Margaret Xiaochun Haas,  
who is also the Vice General Manager of 
PerfectEnergy (Shanghai) Co., Ltd. 

PerfectEnergy has supplied modules for 
several PV power plants, not only in 
Germany but also in Italy, France, 
Switzerland, Belgium, Slovenia and other 
European countries. Today, the company 
has over 300 employees and manufactures 
solar cells with a total output of 45 MW 
and modules with a total output of 
100 MW each year. By the end of 2011, the 
total module output will stand at 150 MW. 

Each wafer is checked  
carefully before cell  
production commences.

The electroluminescence check 
detects cell micro cracks, which 

are not visible to the naked eye.

Technical support  
checking a solar park  

in Spain

Product range 
Solar cells:
•  monocrystalline 5" cells, diameter 

150 mm, thickness 220 μm
•  monocrystalline 5" small-corner-cells, 

diameter 165 mm, thickness 220 μm

Solar modules:
•  PEM-160/X-72M (72 monocrystalline cells, 

power output from 145 W to 180 W)
•  PEM-180/X-72M SCC (72 monocrystal-

line small-corner-cells, power output 
from 180 W to 200 W)

•  PEM-230/X-96M (96 monocrystalline 
cells, power output from 240 W to 
260 W)

•  PEM-230/X-60P (60 polycrystalline cells, 
power output from 210 W to 230 W)

PerfectEnergy provides a ten year product 
quality warranty, a ten year warranty for 
90% of the minimum rated power and a 
25 year warranty for 80% of the minimum 
rated power.
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Q-Cells

Q-Cells offers its customers a full range of 
services from project development and 
financing to the building and operation of 
photovoltaic arrays. Q-Cells’ clients are 
assured quality, reliability and fast 
delivery throughout the whole value 
creation process. 

With more than a decade of global lead-
ership in photovoltaics, Q-Cells offers its 
services in all phases of power plant 
projects. Regardless of whether munici-
pal, institutional or private investors are 
involved, by choosing Q-Cells clients 
benefit from one-stop solutions and 
enjoy the full reliability and efficiency 
resulting from its technical and commer-
cial expertise.

Reliable, risk-free yields and durability 
are ensured by the use of quality, multi-
system products designed to coordinate 
with one another, some of which are 
produced at Q-Cells’ own facilities.

Standardized components make for 
efficiency and minimize the costs of large 
arrays, which explains the above-average 
financial performance of Q-Cells projects. 
Q-Cells also offers full servicing and 
maintenance contracts throughout the 
entire service life of PV systems. By doing 

so, Q-Cells’ partners can be confident of 
complete support and look forward to 
optimum returns.

Photovoltaic solutions from a single 
source
·  advanced PV technology, designed and 

manufactured by Q-Cells
·  in-house engineering, design, planning 

and integration
·  global network of technology partners 

and vendors
·  operations, maintenance and monitor-

ing over the life of the system

Optimized system design and integration
·  PV systems designed for performance 

and predictability
·  global partnerships with leading  

component manufacturers
·  construction methodologies, with the 

perfect balance of speed and quality

Q-Cells energy optimization services
·  a reliable partner over the lifetime of  

the system
·  monitoring, maintenance and  

reporting
· performance guarantees
· production optimization

Q-Cells SE

Sonnenallee 17-21

06766 Bitterfeld-Wolfen / OT Thalheim

Germany

Phone: +49 (0)3494 6699-0

Fax: +49 (0)3494 6699-199

q-cells@q-cells.com

www.q-cells.com

Founded 1999

Turnover: 1.355 million Euro

2,400 employees

High quality ensures yields –  
solar park with Q-Cells modules

The long life-cycle of our modules is assured in our 
own testing center.

Aerial view of one of the world’s largest solar arrays 
in Finsterwalde, Germany

WE CONVERT SUNLIGHT INTO ENERGY
AND YOUR INVESTMENT INTO SUCCESS
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RefuSol GmbH

Highly Efficient Inverters and Accessories for PV Systems

RefuSol GmbH is one of the world’s 
technologically leading manufacturers of 
photovoltaic inverters. These inverters 
reach a top efficiency of up to 98.2%.

As a specialist in power electronics,  
RefuSol GmbH has produced high-quality 
converters in Germany for more than 45 
years. Drawing on these many years of 
experience, the first line-commutated 
photovoltaic inverter was developed as early 
as 1997. In 2010, RefuSol produced inverters 
with a PV power of more than 1 GW. 

RefuSol focuses its attention on the 
development, manufacture and distribution 
of efficient photovoltaic inverters. At 98.2%, 
the excellent efficiency of these inverters 
results in a leading position in current test 
series. This high efficiency results from the 
wide input voltage range, fast MPP tracking 
and innovative circuit topology. Owing to 
these features, the yield of each photovol-
taic system can be maximized even with 
low incidence.

RefuSol’s innovative product range 
comprises string and central inverters with 
an output range from 4 kW to 1.3 MW. These 
inverters are used on all continents under a 
variety of climatic and geographical 
conditions. The three-phase 8 kW to 20 kW 
string inverters do not require transformers 
and are particularly characterized by their 
light-weight, compact design. Integrated 
standard interfaces ensure safe and fast 
data exchange. These interfaces can be 
connected to the company-owned 
monitoring portal REFULOG. The internet 
portal allows all the important operating 
parameters of the solar plant to be 
visualized and provides comprehensive 
evaluation options. In higher power classes, 
the product range includes the central solar 
inverters REFUSOL 100K to 630K. Using 
these central inverters, the company offers 
the ready-for-use REFUSOL PowerBox – in 
power ratings from 500 kW to 1.3 MW.

With its staff in Germany and Europe, its 
subsidiaries in the US and Korea, and its 
sales and service partners in the most 
important PV markets, RefuSol has gained 
worldwide presence.

RefuSol GmbH

Uracher Straße 91

72555 Metzingen

Germany

Phone: +49 (0)7123 969-0

Fax: +49 (0)7123 969-165

 info@refusol.com

www.refusol.com

Founded 1965

Innovative, efficient and compact –  
REFUSOL string inverters

Reference system at the company’s head office 
in Metzingen

The ready-for-use REFUSOL PowerBox in power rat-
ings from 500 kW to 1.3 MW
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S.A.G. Solarstrom AG

S.A.G. Solarstrom AG provides high-quali-
ty photovoltaic plants configured 
individually for its customers as well as 
services throughout the total life-cycle of 
solar power plants.

S.A.G. Solarstrom AG is one of the 
pioneers of the solar power sector. Today, 
the group has subsidiaries in Germany, 
Italy, France, Spain and the Czech 
Republic, as well as in the US, and also 
cooperates with local sales partners with-
in the EU. The group has installed approx. 
5,000 plants from S to XXL in Germany 
and abroad. 

S.A.G. Solarstrom AG is listed in the 
General Standard of the Frankfurt Stock 
Exchange as well as according to the 
rules and standards M:access of the Mu-
nich Stock Exchange (WKN: 702 100, ISIN: 
DE0007021008). 

The service portfolio of the group 
comprises all steps required over the 
total life-cycle of solar power plants. If 
needed, insurance and financing offers 
can also be included. 

The photovoltaic plants are intended 
for a home owner’s roof or land, or as an 
investment on open ground which has 
been leased. 

Monitoring, optimization and services
meteocontrol GmbH, Augsburg, a 
wholly-owned subsidiary of S.A.G. 
Solarstrom AG, offers services along the 
entire process chain from technical due 
diligence to yield reports, metering 
analysis for individual locations and 
construction monitoring, as well as the 
operation and monitoring of photovoltaic 
plants. With more than 30 years’ experi-
ence in these fields, meteocontrol is one 
of the international market leaders in the 
remote monitoring of photovoltaic 
plants; the company currently monitors 
around 19,000 plants with a total output 
of 2.5 GWp.

Solar power plants 
S.A.G. Solarstrom AG systematically 
invests in its own solar power plants. 
These solar parks provide a peak output 
of around 20 MWp, which corresponds to 
an energy output of approx. 20m kWh 
per year. These plants provide valuable 
data on long-term operation, energy yield 
and maintenance requirement to 
continually develop the plants’ efficiency 
and optimize the coordination of 
components.

S.A.G. Solarstrom AG

Sasbacher Straße 5

79111 Freiburg

Germany

Phone: +49 (0)761 4770-0

Fax: +49 (0)761 4770-440

mail@solarstromag.com

www.solarstromag.com

Founded 1998

200 employees

Solar Farm Stribro, Stribro near Pilsen,  
Czech Republic, 13.6 MWp (2009)

Large-scale butchery Gruninger,  
Freiburg i. Br., Germany, 167 kWp (2010)

Punto Limpio, San Sebastián de Los Reyes/Madrid, 
Spain, 105 kWp (2008)

Quality, Profit and Sustainability
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Satcon Technology Corporation offers 
one of the most advanced power 
conversion solutions and system design 
services for large-scale solar projects. 
Today, more than 2 GW of Satcon 
solutions have been deployed worldwide.

For over 26 years, Satcon has designed 
and delivered power control solutions 
that enable utility businesses and energy 
companies to convert clean energy into 
efficient and reliable power. Satcon’s 
photovoltaic, stationary fuel cell and 
energy storage solutions have delivered 
millions of grid-connected kilowatt hours 
of energy in some of the world’s largest 
installations.

Founded in 1985 by a group of engineers 
from MIT and the Charles Stark Draper 
laboratory, Satcon is built on a founda-
tion of world-class technical expertise. 
The company is responsible for a number 
of industry firsts, including the first single 
cabinet PV inverter, the first high-effi-
ciency power conditioning system for 
commercial PV inverters and the first  
1 MW PV inverters.

Today, we offer a complete range of PV 
inverters and services:

Satcon PowerGate: One of the most 
widely deployed large-scale solar PV 
inverter solutions. Available in 18 models 
(from 30 kW to 1 MW) with 1 GW installed 
to date.

Satcon Equinox: Industry-leading 98.5% 
peak efficiency, combined with the 
industry’s widest thermal operating 
range.

Satcon Solstice: A first-of-its kind DC 
architecture solution that offers the 
benefits of a large-scale central inverter 
and localized micro inverter. It increases 
energy production by 5–12% compared to 
a centralized inverter system, and 
reduces balance of system costs by up to 
20%.

Satcon Prism: Factory-integrated MW 
solution optimized for utility-scale PV 
installations.

Energy Equity Protection: Maximizes 
system performance over the lifespan of 
the PV project. Warranties and service 
plans can be extended to 20 years 
including preventative maintenance, 
performance management and uptime 
guarantee plans.

Satcon Worldwide: USA, Canada, South 
Korea, China, Switzerland, Czech Republic, 
Germany, Italy, France, Greece. 

Satcon became a publicly traded 
company on the NASDAQ in 1992 
(NASDAQ: SATC).

Satcon Technology Corporation

Satcon

27 Drydock Avenue

Boston, MA 02210

USA

Phone: +1 617 897-2400

Fax: +1 617 897-2401

sales@satcon.com

www.satcon.com

Founded 1986

1,000 employees

Satcon Prism: factory-integrated MW solution  
optimized for utility-scale PV installations

Satcon Solstice: complete system solution that 
increases energy production by 5–12% and reduces 
system costs
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Schneider Electric SA

The Global Specialist in Energy Management

The history of Schneider Electric

Founded in 1836, Schneider Electric has 
transformed itself into a global specialist 
in energy management. With its roots in 
the iron and steel, heavy machinery, and 
ship building industries, the company 
now works in the field of electricity and 
automation management.

As a global specialist in energy manage-
ment with operations in more than 100 
countries, Schneider Electric offers 
integrated solutions across multiple 
market segments and holds leading 
positions in energy and infrastructure, 
industrial processes, building automa-
tion, and data centers/networks. The 
company also has broad presence in 
residential applications. Focused on 
making energy safe, reliable, and 
efficient, the company’s 110,000 plus 
employees achieved sales of 19.6 billion 
Euro in 2010, through their active 
commitment to helping individuals and 
organizations “make the most of their 
energy.”

Renewable energies

In October of 2008, with Schneider 
Electric’s purchase of Xantrex Technology, 
a significant milestone was reached in 
the company’s expansion into the 
renewable energies sector. Combining 
Xantrex’s knowledge and expertise in 
renewable energies and Schneider 
Electric’s depth of experience in energy 
management was critical to the future 
success of the organization in this field. 
The renewable energies business of 
Schneider Electric is focused on designing 
and developing renewable energy 
products and solutions, and providing 
best-in-class, global customer service and 
technical support.

Make the most of your energy

Schneider Electric provides complete 
solutions from panel DC output to grid 
connection, including monitoring, 
supervision, servicing and maintenance 
for large PV power plants as well as for 
commercial and residential installations. 
This makes Schneider Electric able to 
provide end-to-end management of solar 
array intelligence.

Schneider Electric SA

35 rue Joseph Monier 

92506 Rueil-Malmaison 

France

Phone: +33 141 297000

Fax: +33 141 297100

renewableenergy@schneider-electric.com

www.schneider-electric.com

Founded 1836

> 100,000 employees

Top: 43 MW PV installation in  
Cellino San Marco (Italy) for AES Sole

Bottom: Schneider Electric  
headquarters in France
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For large PV power plants, Schneider 
Electric offers a pre-wired equipment 
package called a PV Box, which is 
designed to meet the growing demands 
on large-scale grid-tied solar farms and 
large commercial roof-top solar installa-
tions. The PV Box is a complete solution 
for electrical distribution, security, 
monitoring and control, available from 
one vendor. A PV Box typically consists of 
solar inverters, DC combiner boxes, 
step-up transformers and a medium 
voltage switch gear housed in a prefabri-
cated building to allow quick field wiring 
from both the solar arrays and the utility 
grid connection point.

Other items can be added to the package, 
including climate controls, security 
equipment, array string monitoring, 
SCADA monitoring equipment and power 
metering, with operation and mainte-
nance offerings also available.

Through its operation and maintenance 
services, Schneider Electric can guarantee 
the operator accessible installation, 
leveraging both preventive maintenance 

to anticipate problems and monitoring 
equipment installed at critical locations 
in the system. The monitoring devices 
provide a variety of data on the array’s 
operation – the status of the photovoltaic 
modules and inverters, the production of 
modules, fault reporting and alarms – 
and enable Schneider Electric to respond 
in real time to actual malfunctions, and 
resume operations as fast as possible.

With this turnkey solution, customers 
can significantly reduce total electrical 
installation costs and project cycle time, 
offering customers a reliable and 
complete solution from a company with 
over 100 years of experience designing 
electrical distribution and control 
systems.

For more information about Schneider 
Electric and its renewable energy 
solutions, please visit  
www.schneider-electric.com.

1 MW project in Spain

Below top: 4 MW PV installation in  
Vinon-Sur-Verdon (France) – Solaire Direct

Below center: 12 MW project in France

24 MW installation in Ontario, Canada
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Photovoltaic system at the SCHOTT 
Solar production site SmartSolarFab in 
Alzenau, Germany: The roof-mounted 
system produces electricity for 200 
households, saving 400 metric tons of 
CO2 every year.

SCHOTT Solar AG

Harnessing the Inexhaustible Potential of the Sun

SCHOTT Solar has over 53 years of 
experience in solar technology. The 
company develops, manufactures and 
markets high-quality photovoltaic 
products, as well as innovative, highly 
efficient receivers; a key component in 
concentrated solar power plants with 
parabolic trough technology. Moreover, 
SCHOTT Solar is active in the photovoltaic 
power plant business.

With its high-quality products, SCHOTT 
Solar makes it possible to use the practi-
cally inexhaustible potential of the sun as 
a renewable energy source. To this end, 
SCHOTT Solar produces key components 
for photovoltaic applications and solar 
power plants with parabolic trough 
technology. The company is one of the 
photovoltaic industry’s few integrated 
manufacturers of crystalline silicon wafers, 
solar cells and photovoltaic modules. 
SCHOTT Solar has more than 20 years of 
experience in thin-film technology, making 
it one of the agenda-setting companies in 
this field. Additionally, the company sees 
itself as the market and technological 
leader in the production of receivers for 
solar power plants with parabolic trough 
technology. These receivers are key 

components of large power plants which 
use parabolic trough technology to 
generate electricity centrally from solar 
energy – enough to supply whole towns 
with power. SCHOTT Solar has manufac-
turing facilities in Germany, the Czech 
Republic, the USA, Spain and China. The 
company’s innovative and technological 
expertise dates back to the late 1950s.

Our range of products and services in 
photovoltaics 

SCHOTT Solar covers all the important core 
components that create value in photovol-
taics: from wafers, solar cells and crystal-
line modules to thin-film modules. The 
company develops and produces photovol-
taic modules for roof-mounted systems, 
building façade and ground-mounted 
systems, and sells them worldwide. 
Additionally, its activities also extend to 
the photovoltaic power plant business. In 
its business area “SCHOTT Solar Power 
Projects”, the company sells modules 
directly to project developers and EPC 
customers and contributes to the develop-
ment, structuring, funding and realization 
of turnkey photovoltaic power plants.

SCHOTT Solar AG

Hattenbergstraße 10

55122 Mainz

Germany

Phone: +49 (0)800 4450800*

+49 (0)6131 66-14099

*free of charge from inside Germany

Fax: +49 (0)6131 66-14105

solar.sales@schottsolar.com

www.schottsolar.com

Founded 1958

2,300 employees (worldwide)
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Decades of reliable performance and 
high energy yields

Throughout the company’s history, 
quality has always been top priority; from 
the very beginning, the company had 
strict quality management policies. The 
Mainz-based solar manufacturer puts 
silicon wafers, solar cells and modules 
through comprehensive tests. For 
example, SCHOTT Solar, on its own 
initiative, has dramatically toughened 
the existing high test criteria of the IEC 
61215 standard for its modules. In climate 
tests, the products are required to meet 
standards twice as high as those 
prescribed by the IEC. Independent 
research institutes in Europe and the USA 
have confirmed that SCHOTT Solar 
modules have an above-average life 
expectancy and extremely small losses in 
performance. In a long-term test 
conducted by the Fraunhofer Institute for 
Solar Energy Systems (ISE), SCHOTT Solar 

modules showed an extraordinary level 
of performance stability. Even after 25 
years of continuous use, the modules still 
delivered over 90% of their original 
performance. Long-term collections of 
data by UL, TÜV, ISPRA and NREL have 
also demonstrated the modules’ excep-
tional performance stability. These 
rigorous quality controls have paid off: 
SCHOTT Solar products last longer; a 
statement also confirmed by recent test 
results from independent institutions. For 
example, as recently as February 2011, the 
double-glass module SCHOTT Poly 290 
received an “excellent” rating in a PV+Test 
conducted by TÜV Rheinland and 
Solarpraxis AG. Furthermore, the German 
magazine Öko-Test (Edition 4/2010) 
awarded the photovoltaic modules from 
SCHOTT Solar with “excellent”. These 
results give investors and operators of 
photovoltaic power plants a reliable basis 
for the financial planning of the entire 
life of the plant.

Overview of SCHOTT Solar Power Projects business model

■   Module sales to 
utility and power 
plant customers

■   Selective vendor 
financing

■   Technical support
■   SCHOTT Role: 

Vendor

■   Module sales to 
utility and power 
plant customers

■   Financing & 
structuring support

■   Technical support
■   SCHOTT Role: 

Vendor and co-devel-
oper, co-sponsor

■   Development/
acquisitions of 
rights/permits

■   Financing & 
structuring

■   Technical services
■   SCHOTT Role: 

developer, (co)-spon-
sor, vendor of 
turnkey power plants

Module Sales Module Sales
+ Co-development

Development 
+ Turnkey Systems

Customers: Project Developers, EPCs, Strategic Investors (Utilities, IPPs)

Power Projects

“Direct Sales” “Co-Development” “Turnkey”

Top: “Fritz Erler” system in Kassel, Germany:  
This ground-mounted system has a total of 14,000 

SCHOTT ASI thin-film modules.
Bottom: SCHOTT Solar’s headquarters in Mainz, 

Germany

SCHOTT Solar is tested by external institutes  
and has developed a testing procedure for  

resistance to ammonia in cooperation with the  
German Agricultural Society (DLG).

Excellent, reliable 
quality – approved 
and certified 
through indepen-
dent institutes
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Sharp Energy Solution Europe

As a solar pioneer, Sharp can look back 
on 50 years of experience with solar 
energy. Having produced over four GW of 
solar cells to date, Sharp is one of the 
leading manufacturers of photovoltaic 
products.

Thanks to intensive research and 
development, Sharp is a global driving 
force behind the extensive use of an 
environmentally-friendly energy, solar 
power. This solar pioneer manufactures 
solar panels in a total of six factories. The 
solar cells required to produce panels are 
made at Sharp’s Japanese manufacturing 
facilities in Katsuragi and, since 2010, in 
Sakai. The company also has a production 
plant in Europe: Solar panels have been 
produced in Wrexham, Wales, since 2004, 
where production capacity is to be 
doubled this year to 500 MW. 2011 will 
also see Sharp launching multi-junction, 
thin-film panel production in Italy in a 
joint venture with ENEL Green Power. 
With production based directly inside the 
world’s largest solar market, Sharp is able 
to meet European demand systematically 
and efficiently while keeping logistics 
costs down. 
Key, recent projects in Germany include 
solar parks for EUROSOL and EnBW. Early 

2010 saw EUROSOL completing a plant in 
Höheinöd in south-west Germany, where 
about 2.1 MW of clean energy will be 
generated every year over an area of four 
hectares. This is enough to supply 560 
households with electricity on a yearly 
basis while avoiding 1,200 metric tons of 
CO2. A similar, favourable carbon footprint 
is presented by the Leibertingen Solar 
Park in Baden-Württemberg, where 2.1 
MW of solar electricity are generated on 
a yearly basis over almost seven hectares. 
Built by EnBW Erneuerbare Energien 
GmbH, the plant took only eleven weeks 
to complete and has been in operation 
since late 2009. The operators of these 
two solar parks both opted for Sharp 
thin-film panels, with each plant 
requiring about 17,000 panels. The 
panels’ microamorphous tandem 
structure absorbs not only visible 
portions of the solar spectrum, but also 
invisible ones, resulting in particularly 
effective use of the sun’s energy. These 
panels also generate a distinctly greater 
yield than crystalline panels when used 
in hot regions or summer heat thanks to 
their favourable temperature coefficient.
Sharp also supplies solar panels for major 
projects in other countries besides 
Germany.

Sharp Energy Solution Europe

A division of Sharp Electronics (Europe) GmbH

Sonninstraße 3

20097 Hamburg

Germany

Phone: +49 (0)40 23 76-0

Fax: +49 (0)40 23 76-2193

sharp@faktor3.de

www.sharp.eu

Founded 1912, company division solar: 1959

Turnover: 22.1 billion Euro (April–October 2010)

54,000 employees (worldwide)

Sharp module F-Type series

Installed PV plant with Sharp modules in  
Wulmstorf/Germany

Sharp: A Technology Leader with Powerful Solar Products
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Sinosol AG

TOWARDS THE SUN

Sinosol is an international project 
developer and EPC turnkey solution 
provider of solar parks, as well as a 
supplier of photovoltaic systems and 
solutions. With its extensive experience 
in engineering, procuring and construct-
ing international PV projects, Sinosol has 
a solid track record of ca. 100 MW to 
date. For example, Sinosol has realized 
15 MW in Spain, over 10 MW in various 
parks in Germany, a 1 MW thin-film solar 
park in France and recently 1 MW in Italy.

The company’s business activities are 
divided into projects and wholesale. The 
projects business line provides institu-
tional investors, such as financial 
institutions, banks, insurance companies, 
family offices and utility companies, with 
a complete range of services from project 
development to turnkey construction and 
the operation of solar farms.

Project and site development
Sinosol performs all tasks related to 
project and site development, the 
authorization framework, site qualifica-
tion and the preparation of sustainable 
financing models. We also negotiate the 
conclusion of relevant purchase and lease 
agreements and obtain the required 

approvals from municipalities and energy 
suppliers.

Planning, procurement and turnkey 
construction
Sinosol assumes all the responsibilities 
required for plant construction. When 
outsourcing services, Sinosol carefully 
selects suppliers and subcontractors who 
help ensure the best project quality 
possible.

Operational management
Solar power systems have a service 
lifespan of several decades. Sinosol offers 
professional, technical and commercial 
support throughout the entire service life 
and ensures that projects are successfully 
managed.

Sinosol’s trading activities include selling 
PV system components and complete 
systems to resellers, such as photovoltaic 
wholesalers, project developers, procure-
ment organizations and utility compa-
nies, which are tailored to customers’ 
demands. We round off our sales support 
with training courses, technical, planning 
and design support, as well as all services 
related to logistics and goods manage-
ment.

Sinosol AG

Wilhelm-Leuschner-Straße 79

60329 Frankfurt am Main

Germany

Phone: +49 (0)69 2440425-0

Fax: +49 (0)69 2440425-15

info@sinosol.com

www.sinosol.com

Founded 2006

15.0 MW solar power plant,
Almeria, Spain

7.4 MW solar power plant, 
Nordendorf, Germany

1.0 MW solar power plant, 
Le Lauzet, France
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Siemens AG

Siemens technology covers the entire 
photovoltaic value chain, from glass and 
silicon materials to module production, 
field installation, PV inverters and 
integrated automation systems.

We are shaping a green and sustainable 
environment for future generations
Siemens has been synonymous with 
international focus and worldwide 
presence for over 160 years. Today, 
Siemens is a global powerhouse with 
activities in nearly 190 regions.

The challenges confronting today’s 
world are global – and so are we. With 
presence in some 190 countries, we can 
offer customers fast, local, tailor-made 
solutions, giving us a decisive competitive 
edge. Approximately 410,000 employees 
work at 1,640 locations around the globe, 
including 176 R&D facilities.

In addition to the environmentally 
compatible design of our products and 
the energy efficiency of our production 
facilities, our Environmental Portfolio 
also plays a major role in protecting the 
climate. 

In fiscal 2010, the Portfolio generated 
revenues of about 28 billion Euro. 

These products and solutions helped 
our customers reduce their CO2 emis-
sions by 270 million metric tons in 2010 
– which is a multiple of the amount of 
CO2 that Siemens itself produced with its 
own business activities.

Top performance is in our nature
With many years of global experience in 
the planning, installation and mainte-
nance of photovoltaic power supplies, 
Siemens offers best-in class solutions.

The Siemens portfolio encompasses 
products and solutions catering to the 
entire photovoltaic value chain: from 
products, systems and concepts for glass 
and silicon manufacture through auto-
mation solutions for module production 
to finished components for photovoltaic 
facilities such as inverters and connec-
tion components. 

Furthermore, Siemens supplies turn-
key rooftop, ground-based and large-
scale photovoltaic solutions.

Large-scale PV power plant,  
Les Mées 31 MW

Siemens AG

Industry Sector, Industry Automation

Würzburger Straße 121

90766 Fürth 

Germany

Phone: +49 (0)911 750-0

Fax: +49 (0)911 750-2246

sinvert.automation@siemens.com

www.siemens.com/sinvert

Founded 1836

410,000 employees

Energy Sector, Renewable Energy Photovoltaic

Hugo-Junkers-Straße 15–17

90411 Nürnberg

Germany

Phone: +49 180 524 7000*

Fax: +49 180 524 24 71*

support.energy@siemens.com

www.siemens.com/pv

*Charges vary depending on provider.  
0.14 ct/min from German landlines,  
for cell phone networks max. 0.24 ct/min.
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Large-scale photovoltaic power plants
Siemens takes responsibility for individu-
al planning, delivery and installation of 
the necessary components. A selection of 
different service packages is available for 
the operational phase. 

Particularly worth mentioning is the 
Performance Ratio (PR) guarantee, which 
minimizes financial risk for plant opera-
tors and investors. Finally, Siemens offers 
a technically optimized plant design with 
best-in-class products to realize the most 
attractive investments for key regions 
and applications.

SINVERT – Photovoltaic inverters from 
Siemens
PV power plants with SINVERT inverters 
are verifiably the plants with the highest 
performance ratio values. With their high 
level of availability and optimized 
efficiency, SINVERT inverters provide a 
reliable basis for operating a photovoltaic 
plant efficiently throughout its entire 
life-cycle.

In short: SINVERT inverters enable the 
cost-effective infeed of solar radiation 
into standard power grids. The registered 
trademark SINVERT stands for “Siemens” 
combined with “inverter” and can nowa-
days be found in the largest PV power 
plants in the world.

SINVERT PVM inverters are available 
in the range from 10 to 20 kW for small 
to medium-sized plants in the “commer-
cial” market segment. The three-phase 
inverter series is characterized by its 
compact design, ruggedness and long 
service life.

SINVERT PVS inverters from 350 to 
2,400 kW are available for medium to 
large photovoltaic plants in the “power 

The inverter family 
SINVERT PVM and 
PVS

plant” market segment.
The functions and yield of the entire 

photovoltaic plant can be monitored and 
visualized in a user-friendly fashion using 
the SINVERT Webmonitor or the SIMATIC 
WinCC industrial software.

The free of charge SINVERT Select 
layout software is available for determin-
ing the optimum configuration for a PV 
plant.

SINVERT test plant at production  
location in Fürth, Germany

SINVERT reference, Germany
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skytron® energy GmbH

Continuity Since 1977

Integrated monitoring, control and 
supervision – complete solutions for  
utility-scale photovoltaic installations 

The merger of skytron® energy with 
Wuseltronik, a 1977 spin-off of Berlin 
Technical University, has evolved into 
three decades of unique expertise in the 
use of solar energy. It is not without 
reason that we pride ourselves in being 
“pioneers of energy”. 

Pioneering spirit, continuity and long-
standing experience, all combined with 
our vision for trendsetting power plant 
technology – this is our motivating force, 
and is driving the development of our 
integrated monitoring and control 
system for photovoltaic power plants.

Today installed all over the world in 
utility scale solar installations, skytron’s 
control system meets the criteria for grid 
stability and security. It ensures dynamic 
adjustment of the feed-in power in 
response to the grid operator’s demand. 

From string current monitoring in the 
generator field to supervisory control room 
services allowing remote supervision of 
photovoltaic installations – skytron’s 
solutions are independent of the module 
and inverter technology used.

StringGuard® 
High-precision current monitoring

skyCONNi 
Sensor system for field data  
measurement

ArrayGuard®
Intelligent combiner boxes

skylog
High-resolution real-time data logging

skycontrol 
Closed-loop control of feed-in parameters 
for grid stability

PVGuard®
SCADA system for multi-vendor multi-
site power plant supervision 

PV Asset Management
Control room and complete O & M  
services

skytron® energy GmbH

Ernst-Augustin-Straße 12

12489 Berlin

Germany

Phone: +49 (0)30 688 3159-0

Fax: +49 (0)30 688 3159-99

info@skytron-energy.com

www.skytron-energy.com

Founded 1996

47 employees

Enrique de la Cruz (left), Martin Sauter (right)
Managing Directors, skytron® energy GmbH
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Intersolar Award 2008 for 
skytron’s advanced string 
current monitoring and 
power plant SCADA system
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SMA’s carbon-neutral inverter factory

SMA Solar Technology AG

Solar inverters for any module type and 
any power class, for grid-connected 
installations, island or backup operation: 
The global market and technology leader 
SMA offers a comprehensive range of 
products.

More than 600 developers work on 
optimizing existing and developing new 
products at SMA. One of the latest 
product innovations is the Sunny Central 
800CP which received the Intersolar 
Award in 2010. This central inverter is the 
first PV inverter to combine 800 kVA of 
nominal power with 98.6% efficiency in a 
single device. Its compact and weather-
proof housing means that the inverter is 
simple to transport and can be set up 
nearly anywhere. Elimination of the 
concrete station, integration of string 
monitoring into the inverter and 
compact construction also make 
installation significantly easier. The 
Sunny Central 800CP has allowed SMA to 
increase performance by over 25% while 
reducing system costs by up to 35%, thus 
considerably increasing large-scale plant 
operating efficiency. Other examples 
include the Sunny Boy 3000HF, which is 
extremely efficient, easy to install and 

allows flexible planning, and the Sunny 
Tripower. In addition to three-phase 
feed-in and efficiency of over 98%, this 
inverter contains five technological 
innovations, which make it even easier 
and safer to use while reducing system 
costs. The Sunny Tripower was awarded 
the Innovation Award at the 2010 
Symposium Photovoltaische Solarenergie.

Technological edge, excellent quality and 
a wide range of services have steadily 
increased the demand for SMA inverters. 
The company took into operation the 
world’s largest, carbon-neutral inverter 
factory in 2009 – honored with the first 
prize of the international Energy 
Efficiency Award 2010.

Large-scale plants, such as the Turnow-
Preilack energy park in Germany (54 MWp) 
and the Montalto di Castro Solar Park in 
Italy (24 MWp), are evidence of SMA’s 
outstanding system competence. The 
projects benefit from SMA’s experience 
and expertise from the initial planning 
stages right through to completion of 
the project.

SMA is headquartered in Niestetal near 
Kassel, Germany, and is represented on 
four continents by 17 subsidiaries. The 
first international production site was 
opened in 2010 in Denver, Colorado to 
supply the North American market and 
was followed by another facility in 
Ontario, Canada.

SMA Solar Technology AG

Sonnenallee 1

34266 Niestetal

Germany

Phone: +49 (0)561 9522-0

Fax: +49 (0)561 9522-100

info@SMA.de

www.SMA.de

Founded 1981

Turnover: 1.9 billion Euro (in 2010)

> 5,000 employees

SMA Solar Technology AG – The Future of Solar Technology

More power, less material, more innovation – the 
SMA Sunny Central 800CP
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Solare Datensysteme GmbH

Solar-Log™ represents PV plant monitor-
ing. The Solar-Log™ monitoring system, 
manufactured by Solare Datensysteme 
GmbH, has been on the market since 
2005. As market leader we monitor more 
plants than any other monitoring 
organization.

The products we have developed at 
Solare Datensysteme GmbH are highly 
user-friendly, requiring zero software 
installation. Our products scale from 
small residential up through large com-
mercial applications. Solar-Log™ supports 
inverters from more than 50 manufactur-
ers on the market. With our new “Easy 
Installation” firmware we have automat-
ed the inverter detection process as well 
as the Solar-Log™ WEB (if used) provision-
ing process. 

In addition to monitoring and efficiency 
control, users have the capability to 
analyze their data either on site or via the 
internet. This is accomplished by means 
of attractive graphical data representa-
tions, as well as informative data tables. 

Besides cable connectivity, Solar-Log™ 
also offers wireless connectivity using 
GPRS, WLAN and Bluetooth. Solar-Log™ 

even offers a solution for monitoring, 
controlling and optimizing one’s own 
solar power consumption.

Solar-Log™ is just as suitable for plants 
with one inverter as it is for large plants 
with central inverters and complies fully 
with technical regulations. For the moni-
toring of individual strings in very large 
plants, we now also have a high-quality 
string connector box in our product 
portfolio.

Solar-Log™ WEB Commercial Edition 
web portal offers installers a comprehen-
sive plant maintenance portal. The ability 
to carry out remote configuration and 
maintenance can save work from having 
to be performed on-site. Error messages 
are clearly displayed in an overview 
screen and can be processed using the 
integrated ticket system and error analy-
sis tool.

Solare Datensysteme GmbH offers invert-
er and solar panel manufacturers the 
unique opportunity to collaborate on a 
well-engineered and specially adapted 
OEM solution without investing any 
development costs of their own.

Solare Datensysteme GmbH

Fuhrmannstraße 9

72351 Geislingen-Binsdorf

Germany

Phone: +49 (0)7428 9418-200

Fax: +49 (0)7428 9418-280

info@solar-log.com

www.solar-log.com

Founded 2005

Everything You Need to Monitor Your Photovoltaic Plant

For the best possible overview of your PV system – 
at any time

Solar-Log1000
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Accredited top quality, exceptional 
efficiency, intelligent communication 
functionalities and high-level standard 
feature specs – all characteristics that 
make Solutronic inverters stand out from 
the crowd.

Established in 2004, this German PV expert 
specializes in developing and marketing 
grid-connected solar inverters. Its main 
technical focuses are product efficiency, 
sophisticated electronics and intelligent 
installation monitoring.

SOLPLUS inverters from Solutronic cover 
power ratings from 2.5 to 12 kW and are 
built exclusively in cooperation with 
renowned partners in Germany.
To optimize their efficiency, all SOLPLUS 
inverters are equipped with a microproces-
sor-controlled MPPT controller that allows 
the ideal operating point to be set with 
great precision. In addition, all SOLPLUS 
inverters are kitted out with a data logger, 
Ethernet connector and RS485 ports.

Particularly noteworthy is the use of 
SOLPLUS string inverters in large-scale 
photovoltaic installations. The big advantag-
es of these units are that they are far easier 

to install, maintain and monitor than 
central inverters, there is no need for 
expensive string boxes and Solutronic is 
able to supply them very quickly. 

The Majorcan PV installation pictured here 
comprises a total of 504 SOLPLUS 55 
inverters arranged in 28 subsystems, each 
with 18 inverters, and has a total power 
output of just under 3 MW DCp. Each of 
these subsystems is connected via RS485 to 
a master inverter, which collects all the yield 
and monitoring data and then forwards this 
to the server that requested it via the local 
network (using TCP/IP). The integral data 
logger allows each individual inverter to be 
accessed directly and its technical data to be 
monitored, even from Solutronic’s head-
quarters in Germany. This allows malfunc-
tions or failures to be detected very quickly. 
All data collected is recorded and forwarded 
by the company’s own server. The SOLPLUS+ 
graphics application is then used to 
generate easily understandable graphics 
that facilitate monitoring of the installation 
as well as referencing and archiving.

SOLUTRONIC AG

Inverters “Made in Germany”

SOLUTRONIC AG

Küferstraße 18

73257 Köngen

Germany

Phone: +49 (0)7024 96128-0

Fax: +49 (0)7024 96128-50

info@solutronic.de

www.solutronic.de

Founded 2004

45 employees

Endurance test on SOLPLUS inverters

Majorcan photovoltaic installation

SOLPLUS 55 inverter shed in the Czech Republic
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SOLON SE

Long-standing Experience and Expertise in the Power Plant Business

SOLON SE is an internationally active 
solar system company. Our portfolio 
includes project planning, construction 
and the operation of large-scale roof-
mounted systems and turnkey photovol-
taic power plants around the world, as 
well as the production of solar modules 
and photovoltaic systems.

By focusing exclusively on solar modules 
and solar power technology ranging from 
roof-mounted systems for single-family 
homes to complete large-scale solar 
power plants, SOLON has become one of 
the most innovative and reliable compa-
nies in the market – not only domestical-
ly, but internationally as well. Today, 
SOLON provides solar products and 
services on a global scale through its 
subsidiaries in Germany, France, Italy and 
the US. We employ approximately 800 
people around the world.

In our many projects throughout the 
world, we have proved time and time 
again that we can carry out large-scale 
solar projects under the harshest of 
conditions. To date, SOLON has installed 
solar power plants with a total capacity 
of more than 250 MW. Our experience 

has allowed us to standardize the 
decisive components and processes of 
power plant constructions and fine-tune 
all modules for maximum reliability and 
a safe investment throughout a plant’s 
entire lifetime. 

SOLON – the ideal partner for solar 
investments
PV power plants are a very lucrative 
investment, especially when you have an 
experienced partner by your side. SOLON 
accompanies its customers throughout 
the entire process, from searching a 
location to site development and 
financing, supplying and installing the 
right plant components. After commis-
sioning, the company provides all 
required operation and maintenance 
services for the PV power plant. 

SOLON power plant components for 
maximum yields
SOLON specializes in constructing 
turnkey PV power plants. Thanks to our 
streamlined processes and a high level of 
standardization, we are even able to 
implement large-scale solar power plant 
projects both quickly and efficiently. 
SOLON Andromeda, our modular power 

SOLON SE

Am Studio 16

12489 Berlin

Germany

Phone: +49 (0)30 81879-0

Fax: +49 (0)30 81879-9999 

powerplants@solon.com

www.solon.com

Founded 1997

800 employees

Above top: Masate, Italy: The SOLON built solar 
power plant with a capacity of 1 MW
Above bottom: Fixed tilt SOLON solar power plant in 
Hegnenbach, Germany
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plant system for green fields, consists of 
turnkey 1 MW components and can be 
expanded to any size. This not only 
ensures maximum reliability at minimal 
investments, but also sustainably lowers 
the costs of operating and maintaining 
the plant throughout its entire lifetime.

Any roof can be transformed into a 
power plant
Thanks to many years of investment into 
research and development, SOLON can 
offer innovative technologies for roofs 
that, until now, appeared to be incompat-
ible with PV systems. Our new adhesive 
and high-efficiency SOLON SOLbond 
system, for example, allows us to equip 
roofs of any kind, including metal roofs 
with minimal loading capacity, with PV 
systems; quickly, securely and with no 
need for a heavy substructure. 

More trusted SOLON quality: operation, 
monitoring and maintenance
SOLON Vega is the innovative remote 
maintenance and monitoring system we 
use for all SOLON Andromeda power 
plants. It allows us to quickly detect 
power fluctuations; they can often be 
fixed on the spot via online remote 

maintenance. This prevents expensive 
service calls. Real-time online monitoring 
and quick response times are crucial for 
achieving forecasted results. SOLON Vega 
can also calculate plant yields for the 
following day if weather forecast data is 
imported. This makes it possible to better 
control grid capacity – which grid 
operators increasingly require. Our 
operation and maintenance packages, 
SOLON Quorum and SOLON Quest, offer 
additional comprehensive services that 
ensure maximum output throughout the 
entire service life.

SOLON customers benefit from our 
longstanding experience and technology 
that helps them and the environment.

SOLON power plant on the roof of car maker Opel in 
Rüsselsheim, Germany

Ideal solar power plant monitoring for maximum 
output: SOLON Vega

SOLON production of solar modules in Berlin, 
Germany

Made by SOLON: the world’s largest roof-mounted 
system with a capacity of 12.5 MW (Interporto di 
Padua, Italy)

SOLON built solar power plant  
in Masate, Italy (1 MW)
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Sputnik Engineering AG has been serving 
the solar energy market since way back in 
1991, and during this time has pioneered 
significant advances. Founded in the 
Swiss town of Biel, from the very outset 
the company has focused its efforts on 
the development, production and sale of 
inverters for grid-connected solar power 
plants.

High-quality products made in Switzer-
land have enabled Sputnik Engineering 
to grow from a start-up into one of 
Europe’s leading inverter manufacturers 
in an astonishingly short space of time. 
At present, the company has some 330 
employees at its Swiss headquarters and 
at subsidiaries in Germany, Spain, Italy 
and France, as well as at its branches in 
Belgium, the Czech Republic and the 
United Kingdom.

Sputnik Engineering AG’s SolarMax 
inverters are among the industry’s best, 
offering high efficiency, an intelligent 
cooling concept, an attractive, easily-
mounted casing and a user-friendly 
graphics display.  
Sputnik Engineering has the right device 
in its program for every application – 

from residential buildings to agricultural 
sites and including solar power plants 
with outputs measured in MW. 
SolarMax string inverters are ideal for 
small and medium-size solar plants.  
Their high efficiency – as much as 98% 
– enables them to deliver the very best 
yields. Medium and large-scale solar 
plants, on the other hand, are fitted with 
SolarMax central inverters. 
Sputnik Engineering AG has 20 years’ 
experience in the development of central 
inverters.
 
All SolarMax inverters are extremely 
robust and absolutely reliable – and the 
price/performance ratio is more than 
impressive. Every device contains the 
expertise gained over 20 years of 
development work. Extensive type and 
safety testing and a hassle-free package 
deal ensure stable and reliable operation 
for the entire life of the solar plant. 

Service at its very best
SolarMax customers who call the 
technical help line obtain advice from 
highly qualified technicians – who handle 
calls in five languages. The service team 
finds and eliminates errors by remote 

Swiss quality with high efficiency:  
With our SolarMax inverters, we 
set standards in terms of quality, 
reliability, and maximum yields.

Sputnik Engineering AG

Quality “Made in Switzerland”

Sputnik Engineering AG

Höheweg 85

2502 Biel/Bienne 

Switzerland

Phone: +41 32 346 56 00

Fax: +41 32 346 56 09

 info@solarmax.com

www.solarmax.com

Founded 1991

Turnover: 329 million Euro (2009)

330 employees (2010)
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diagnosis or by sending a technician to 
the site. Retailers, wholesalers, electricians 
and operators of solar plants benefit from 
courses and training sessions designed by 
Sputnik Engineering for their own 
products and provided either at the 
company’s headquarters, at one of its 
branches, or directly at the customer’s 
premises. The experts at Sputnik 
Engineering AG are always available for 
their customers with advice and support. 
All requests are answered rapidly, frankly 
and directly, because Sputnik Engineering 
believes in solid customer service and 
long-term customer relations.

Coping with enormous challenges: The highest solar 
power station in the world on the Jungfraujoch in 
Switzerland runs with SolarMax inverters.  

Top level service: Our customers get perfect, all-
round service all over Europe – in German, English, 

Spanish, French or Italian.

Under the brand name SolarMax, 
Sputnik offers its customers inverters 

for every application.
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SunPower Corporation

SunPower designs, manufactures and 
delivers the world’s most efficient and 
reliable solar PV technology. Headquar-
tered in California, SunPower has offices  
in five continents.

With over ten years of large-scale 
systems experience and operating data, 
and more than 650 MW of large-scale, 
ground-mounted solar power systems 
operating or under contract, SunPower is 
a world leader for utility-scale solar 
power plants. 

Industry-leading cell efficiency
SunPower solutions are powered by the 
most efficient solar technology in the 
world. At world-record 24.2% efficiency, 
SunPower solar cells produce up to 50% 
more energy per square meter than other 
solar technologies and consistently 
outperform other solar technologies in a 
broad range of real world conditions.

A proven track-record in utility-scale 
power plants 
Powerful solar goes beyond the solar cell. 
That is why SunPower builds complete 
solar solutions, using its patented 
tracking technology that delivers up to 

30% more energy than fixed tilt systems, 
optimizing energy output over the life of 
large-scale systems. 

In 2004, SunPower built the 10 MW 
Bavaria Solarpark in Germany, the largest 
PV power plant in the world at the time, 
positioning the company as a leader and 
pioneer in utility-scale projects. In 2010, 
SunPower built and sold the largest 
power plant in the world, as measured by 
GWh generated: the Montalto di Castro 
84 MW dc plant in Italy. The plant was 
partially financed by the world’s first 
publicly rated solar bond. 

Using a scalable, fully integrated, vertical 
approach, SunPower is an experienced 
and bankable provider of a range of 
power plant development services, in-
cluding project financing, engineering, 
procurement and construction (EPC) and 
operations and maintenance services. 

With industry-leading PV expertise, 
guaranteed performance, global pres-
ence, and an unrivaled technology and 
engineering, SunPower is the partner to 
rely on for utility-scale project develop-
ment.

84 MW dc Montalto power plant,  
Montalto di Castro, Italy – the world’s  

largest power plant by GWh

Below top:  
18 MW dc Olivenza power plant, Spain
Below bottom: SunPower Energy Management 
Services ensure profitability throughout the power 
plant life-cycle.

SunPower: The World’s Standard for Solar. 
Highest Efficiency. Highest Reliability. Guaranteed Performance.

SunPower Corporation

77 Rio Robles

San Jose, CA 95134

USA

Phone: +1 408 240-5500

www.sunpowercorp.com 

 

SunPower Systems SA

8, Avenue de Frontenex

1207 Geneva

Switzerland

Phone: +41 (0)22 304 14 00

www.sunpowercorp.com 

Founded 1985

Turnover: 2.22 billion USD (2010 revenues)

5,500 employees
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TÜV Rheinland  
Energie und Umwelt GmbH

TÜV Rheinland – Your Partner for Quality Assurance,  
Yield Optimization and Certification of Photovoltaic Power Plants

The range of services offered by TÜV Rhein-
land to investors, system manufacturers 
and operators includes site evaluation 
and system inspection services as well as 
long-term monitoring services which aim 
to certify and confirm PV plant quality by 
means of a test mark. Its expert reports 
are required by banks, financial investors 
and insurance agencies as the basis for 
the evaluation of bankability, which is 
required for project funding and for the 
purpose of risk minimization. 

TÜV Rheinland has over 25 years of expe-
rience to look back on, and not only in the 
field of plant qualification. As the global 
market leader for PV-module certification, 
running six laboratories in Europe, Asia, and 
in the USA, TÜV Rheinland has the neces-
sary expertise and capacity to test and 
certify PV modules and other components.

Every successful project relies on an opti-
mized expert report of energy yield, based 
on site evaluation. Taking into consider-
ation long-term irradiation data, selected 
plant configurations and further specifi-
cations, yield forecasts are compiled using 
simulation programs and shadowing ana-
lysis. TÜV Rheinland assists clients with 

regard to tender procedures and evaluates 
offers before the plant’s planning and con-
struction phases. Construction supervision 
measures enable the prevention of failures 
and defects at an early stage to improve 
safety and service life times of the PV 
systems. 

Acceptance testing of the plant examines 
conformity with the guaranteed electrical 
and mechanical characteristics. One 
important aspect is operator and system 
safety. The evaluation and assessment of 
PV system performance is realized through 
on-site monitoring combined with the 
laboratory testing of wisely selected 
random samples of solar modules. TÜV 
Rheinland also has suitable concepts for 
system monitoring, performance checks 
and evaluation in order to facilitate com-
plete and consistent yield documentation. 
All measures are performed on the basis 
of a catalog of criteria and lead the 
issuing of a certificate and the test mark 
TUVdotCom.
 
During many years working in the PV power 
plant sector, TÜV Rheinland has performed 
acceptance tests of plants up to 50 MWp 
and has gained a multitude of references.

TÜV Rheinland Energie und Umwelt GmbH

Am Grauen Stein

51105 Köln

Germany

Phone: +49 (0)221 806-2477

Fax: +49 (0)221 806-1350

energie@de.tuv.com

www.eco-tuv.de

Founded 1999

150 employees

Thermographic pictures (failure 
detection, e.g. contacting problems)

Test mark for qualified PV power plants, 
TUVdotCOM service in preparation (basis 

for the evaluation of bankability)
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TÜV SÜD

TÜV SÜD, with its expertise and cross-in-
dustry knowledge, is a reliable partner in 
all energy technology fields. TÜV SÜD 
supports clients to sustainably, safely and 
reliably power the world’s energy needs.

TÜV SÜD was established in Germany 145 
years ago with the aim of protecting 
people, the environment and property 
against the possible adverse effects of 
technology. Today, the company provides 
testing, certification, inspection, consult-
ing and training services to a myriad of 
industries. Our world class expertise 
supports our business partners in man-
aging risk and engenders confidence in 
end consumers. In the global PV market-
place, where approximately 50% of the 
world’s suppliers of PV modules are 
based in China or Taiwan, TÜV SÜD is well 
placed to add tangible economic value to 
stakeholders across the entire supply 
chain via its network of 16,000 employ-
ees located in 600 locations worldwide. 
TÜV SÜD also has a PV lab network stra-
tegically located in countries such as 
China, Germany, Italy and the USA. 

TÜV SÜD provides a range of inspection 
and certification services for PV plants, 

including initial site assessment, feasibil-
ity studies, energy yield evaluation,  
technical due diligence, construction 
supervision, annual energy generation 
monitoring and performance ratio evalu-
ation. PV investors, importers and install-
ers can be assured that products with 
TÜV SÜD certification fulfill the safety 
and performance requirements stipulat-
ed in the EU and US. In addition to off-
the-shelf testing and certification pro-
grams, TÜV SÜD supports clients with 
customized programs, which include 
reliability testing, comparative testing 
and supplier evaluation, factory audits 
and pre-shipment services. Investors can 
trust our expert opinion reports on stat-
ics and network compatibility, which 
provide insights into reliability and feasi-
bility. TÜV SÜD experts can also advise 
clients on complex construction engi-
neering solutions for integrating PV 
elements into buildings (BIPV). Addition-
ally, TÜV SÜD is able to support clients 
with training and management system 
certification services. Clients can rely on 
TÜV SÜD’s one-stop services to manage 
their risk, thereby ensuring that their 
business operations provide maximum 
efficiency, safety and quality.

TÜV SÜD AG

Westendstraße 199

80686 Munich

Germany

Phone: +49 (0)89 5791-0

Fax: +49 (0)89 5791-1551

pv@tuev-sued.com

www.tuev-sued.com/pv

Founded 1866

16,000 employees

Western Europe

Phone: +49 (0)89 5791-1579

Central Eastern Europe

Phone: +42 (0)844 888 783

Asia Pacific

Phone: +86 21 6141 0237

America

Phone: +1 800 TUV 0123

Our multi-disciplinary experts offer our clients a 
complete service portfolio targeting the PV industry. 

The TÜV SÜD certification mark, synonymous with 
quality and safety, engendes confidence worldwide.

Towards a Bright Future. With TÜV SÜD.
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Welser Profile

Rollformed special sections made of steel 
used for PV-appliances
For more than 50 years Welser Profile has 
used the cold roll forming process to mani-
pulate flat coil made of steel, stainless steel 
and non-ferrous metals and transform it 
into open special sections, welded section 
tubes and complete section systems. This 
process engineering can be supplemented 
with a wide range of further processes such 
as laser cutting, bending and a variety of 
joining and adhesive techniques.
In the business area of photovoltaics, Welser 
Profile manufactures bespoke sections and 
section systems for a wide variety of base 
constructions such as pylons, module 
mounting structures and longitudinal 
supports. These sections are predominantly 
made of steel and stainless steel, because 
this material is optimally suited to most of 
our customers’ products.

The reasons for this might derive  
from the following requirements:
•  increase of span width and optimized 

sections considering static demands
•  reduction of material usage by optimiz-

ing the material thickness used
•  simplification of manufacturing and 

assembly steps

•  adjustment to required basic conditions 
under consideration of ecology and 
economy

By using premium materials, accurate ma-
nufacturing techniques and active corro-
sion protection of slit edges, strip edges 
and punched out areas, Welser Profile can 
offer first-class and long-life sections in 
the field of solar technology. Further 
advantages include optimal pre-material 
availability and short lead times. Welser 
Profile can meet these criteria, even for 
major projects, thanks to its identical 
production sites in Austria and Germany 
and its proximity to Europe’s most impor-
tant pre-material suppliers. Welser Profile 
already manufactures a considerable 
amount of different section for specific 
projects and delivers them within the 
agreed time scale to the project location.
RP-Technik Profilsysteme GmbH, a subsid-
iary of Welser Profile, offers revolutionary 
complete solutions in the field of building 
integrated photovoltaics (BIPV). Embedded 
in the steel façade system and the new RP 
Solar-Line with its large-scale modules and 
use of the most varied kind of cell tech-
nology, allows new standards in aesthetics 
and design to be achieved.

Customized Realization of Innovative PV-System Solutions

Welser’s special sections are optimally suited  
to meet the static requirements of PV systems.

Building integrated photovoltaics (BIPV):  
ISO hermetic with integrated cable duct

Tracker systems – just one of many PV applications 
for special sections made of steel

Welser Profile Austria GmbH

Prochenberg 24 

3341 Ybbsitz

Austria

Phone: +43 (0)7443 800-4365 

Fax: +43 (0)7443 800-4942

a.knotz@welser.com

www.welser.com

Founded 1664 / 1961 / 1999 / 2010

1,750 employees
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Würth Solar 

Würth Solar has been producing CIS 
modules for more than ten years now 
(with large-scale production since 2006 
in Schwäbisch Hall, Germany) and has 
been working intensively on the integra-
tion of components to yield tailored 
overall systems. Würth Solar covers the 
entire spectrum ranging from roof-mount-
ed systems for residential buildings and 
commercial facilities, architecturally 
sophisticated façade solutions and other 
custom solutions, right through to turnkey 
solar power plants.

Many examples of this type of power plant 
have already been built: Würth Solar has 
constructed ground-mounted projects 
with capacities of between 0.2 MWp and 
10 MWp around Europe.
 
Würth Solar’s project team with about 40 
people is able to provide an all-inclu sive 
service as regards the erection of solar 
power plants: Each project is implemented 
by a project manager with internation al 
experience who works together with a 
local project team. In this way, profession-
al project execution, the involvement of 
local companies and the efficient use of 
resources are all guaranteed.

Würth Solar’s service portfolio is compre-
hensive and structured in a modular 
fashion. The focus here is on the most 
complex project area – that means the 
construction of the system – but all 
pre-construction and post-construction 
tasks are of course also included in our 
range of services. Project development in 
partnership with the client is one possible 
approach here. Prime importance is attach-
ed to all services affecting the safe and 
reliable operation of the system once it 
has been constructed.

The largest project completed to date was 
built in Almeria with a construction period 
of only three months; it has 10 MWp of 
installed capacity and occupies a ground 
area of around 25 hectares, approximate-
ly 8.5 hec tares of which are covered with 
over 55,000 modules that employ CIS 
and silicon technology.

Turnkey Solar Power Plants – Everything from a Single Source.

Würth Solar GmbH & Co. KG

Alfred-Leikam-Straße 25

74523 Schwäbisch Hall

Germany

Phone: +49 (0)791 94600-0 

Fax: +49 (0)791 94600-119

wuerth-solar@we-online.de

www.wuerth-solar.com

Founded 1999

280 employees

Würth Solar’s largest project 
to date in Almeria (Spain)

Würth Solar: CIS large-scale 
production since 2006
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Solarpraxis AG

Engineering, Conferences and Publishing for Renewable Energies

Solarpraxis is one of the leading know l-  
edge service providers in the renewable 
energy sector. The Berlin-based company 
has been providing clients with expertise 
and professional ser vices in the fields of 
engineering, conference organization 
and publishing for over twelve years. 

Engineering 
The engineering department of Solar praxis 
generates up-to-the-minute knowl edge 
and processes it for your customers using 
a targeted and project-orientated ap-
proach, operating in areas such as expert 
opinion reports, training, technical hot-
lines, technical documentation and 
planning for solar installations. 

Conferences 
Solarpraxis’ conferences are valued 
industry platforms, which offer decision-
makers in the renewable energy industry 
opportunities for targeted networking 
and information exchange. They are 
well-established, close to the market and 
customer-oriented. Using a combination 
of specialist presentations and topical 
panel discussions, they present practical 
knowledge relating to market develop-

ment, financing and policies. Industry 
representatives are given the opportunity 
to share ideas, to follow and discuss the 
latest developments, and to meet 
representatives from politics, the press 
and the financial world.

Publishing 
With two B2B magazines published 
monthly, Solarpraxis reports on the latest 
developments within the solar industry: 
“pv magazine” focuses on the European, 
Asian and North American solar markets 
while “photovoltaik” (with Alfons W. 
Gentner Verlag) deals with the German 
PV industry. 

Generally in collaboration with the rel-
evant technical associations, Solarpraxis 
AG and Sunbeam GmbH jointly publish 
industry guides for various sectors of 
the renewable energy industry. These 
provide companies with the opportunity 
to present their products and services. 
An editorial section sets out the essen-
tial facts and figures relating to each 
sector plus the latest technological and 
economic developments.

Solarpraxis AG

Zinnowitzer Straße 1

10115 Berlin

Germany

Phone: +49 (0)30 7262 96-300

Fax: +49 (0)30 7262 96-309

info@solarpraxis.de

www.solarpraxis.de

Founded 1998

Turnover: > 5 million Euro

53 employees

The engineering department gener-
ates up-to-the-minute knowledge 
(left).
Solarpraxis’ conferences are valued 
industry platforms (center).
Solarpraxis communicates expertise 
and practical knowledge to profes-
sionals (right).
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Sunbeam GmbH

Specializing in renewable energy and 
energy efficiency, Sunbeam offers 
technically oriented communication 
services which are perfectly tailored to 
the dynamic environment of the 
European renewable energy market.
Since 1998, Sunbeam has been providing 
in-depth market knowledge and 
excellent contacts with industry associa-
tions and the media. We offer our 
expertise in the following domain areas:

Communications 
With over ten years of experience in 
renewable energy, Sunbeam has acquired 
expertise in all relevant technologies as 
well as an extensive media network in 
the field. The company has successfully 
conducted a variety of campaigns for 
governmental departments and offers a 
wide spectrum of services to corporate 
clients, ranging from PR concepts and 
consultancy to the complete manage-
ment of all press contacts. 
  
New media 
Sunbeam is one of the leading German 
agencies for information-oriented, acces-
sible websites. The agency has won a 
prestigious BIENE award and ranks top in 

relevant listings for the content manage-
ment system TYPO3. Two team members 
are also the authors of renowned special-
ist books on the design and implementa-
tion of web presentations. 
  
Design 
Sunbeam values visual communications 
as a key success factor in the renewable 
energy market, and thus offers compre-
hensive expertise in presenting complex 
matters to technically oriented target 
groups. In our work for companies, asso-
ciations and governmental departments 
we specialize in editorial design for peri-
odical magazines, high quality brochures 
and extensive industry guides. 
  
Added value 
Sunbeam operates through all media 
channels connected to public relations, 
new media and design. Clients benefit 
from our experience both in the manage-
ment of individual formats and the cre-
ation of integrated marketing solutions. 
Examples of this cross-media approach 
include our widely distributed press re-
ports on solar, wind and bioenergy (“Pres-
seTrend”) and various services for print to 
web and/or social media publishing.

Communications for the Renewable Energy Market

Sunbeam GmbH

Zinnowitzer Straße 1

10115 Berlin

Germany

Phone: +49 (0)30 72 62 96-300

Fax: +49 (0)30 72 62 96-309

info@sunbeam-berlin.de

www.sunbeam-berlin.de

Founded 1998

Turnover: 1.2 million Euro

18 employees

We combine high-quality  
communications with expertise in 

technologies and markets in the field 
of renewable energy.

Design and  
production of  
prime print  
products

Solarenergie in Deutschland
Solar Energy in Germany

Drei Jahre 
Bundesverband Solarwirtschaft

Solarwärme
Informationen für Vermieter

Solar – so heizt man heute

Suppliers for Photovoltaics | Maschinenbau und Ausrüster der Photovoltaikindustrie

2010 ■ 2011

engineering the solar age 

The photovoltaics market continues to grow at a rapid pace. 
According to the European Photovoltaic Industry Association 
(EPIA), in 2008 the installed photovoltaic capacity worldwide 
rose from almost 16 to approximateley 23 gigawatts. EPIA pre-
dicts an increase of at least 10.1 gigawatts by the end of 2010.

That the photovoltaics industry is now able to spread its 
wings is not only thanks to the manufacturers of solar cells 
and modules. Plant and machinery manufacturers also have a 
share in solar technology’s unprecedented success story. 

“engineering the solar age” provides information about key 
applications, technologies and, most importantly, the key 
 players in the fields of machine engineering, automation and 
factory  design.

Der Photovoltaikmarkt wächst zügig weiter. Nach Angaben der 
 European Photovoltaic Industry Association (EPIA) ist die instal-
lierte Leistung photovoltaischer Anlagen 2008 global von fast 16 
auf ungefähr 23 Gigawatt gestiegen. Bis Ende 2010 prognostiziert 
EPIA eine Steigerung um mindestens weitere 10,1 Gigawatt.

Dass die Photovoltaik heute flügge ist, hat sie nicht nur den 
 Herstellern von Solarzellen und -modulen zu verdanken. An der 
beispiellosen Erfolgsgeschichte der Solartechnik sind vor allem 
auch die Maschinen- und Anlagenbauer beteiligt.

„engineering the solar age“ stellt aktuelle Anwendungen, Techno-
logien und vor allem die wichtigsten Macher aus den Reihen der 
Maschinenbauer, Automatisierer und Fabrikplaner vor.
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Development of cross-media solutions
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Important Notice and Picture Credits

Important notice
This brochure, all parts thereof and the 
website are protected by copyright. The 
reproduction, alteration and any other 
type of use of the brochure or parts 
thereof except for purely private purpos-
es is pro hibited except with the prior 
approval of Solarpraxis AG. This shall 
apply in particular to reproduction / cop-
ies, translations, microfilming and stor-
age in electronic systems.

The citing of text by media representa-
tives and political decisionmakers is 
expressly desired and does not require 
prior approval, provided that the source 
of any text used is also cited.

The texts and illustrations in this bro-
chure were produced with the greatest 
possible care and to the best of the 
author’s knowledge. As errors cannot be 
ruled out and both texts and illustra-
tions are subject to change, we draw 
your attention to the following: Solar-
praxis AG gives no guarantee with re-
gard to the timeliness, accuracy, com-
pleteness or quality of the information 
provided in this brochure. Solarpraxis AG 
accepts no liability for damages, mate-
rial or non-material, which are incurred 
through the use or non-use of the infor-
mation provided or which are caused 
directly or indirectly by the use of erro-
neous and incomplete information, 
except where deliberate or grossly negli-
gent culpability may be proven. Compa-
ny entries are the sole responsibility of 
the respective company. 

Picture credits
The illustrations were supplied by the 
company under whose heading they are 
published.  
All other illustrations were created by 
Solarpraxis AG / Tom Baerwald, 
with the exception of:
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Figures
The figures represented in the charts 
and ta bles have been delivered by 
pvresources.com, Denis Lenardic, and 
EPIA, Global Mar ket Outlook for 
Photovoltaics until 2015, April 2011.

Reliablity of data delivered by  
pvresources.com is estimated to be in in 
the worst case in the range from – 10 % 
to – 15 % for regions with the highest 
market growth, or – 10 % or better for 
other regions. A degree of un certainty 
necessarily relates to all abso lute data 
presented by pvresources.com.
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Conferences 2011/2012
Photovoltaics and Solar Thermal
Top marketing for your brand to the sector

www.solarpraxis.com/conferences

 Conferencia de la Industria Solar – España 2011 (CIS-ES 2011)                                               13/14 October 2011
 Madrid, Spain  · Policies, Markets & Finance, Marketing & Sales, Public Relations

 1st Solar Industry Summit MENA                                                                                         October 2011
 Dubai, United Arab Emirates (UAE) · Policies, Markets & Finance, Technology, 
 Quality Assurance

 12th Forum Solarpraxis                                                                                           17/18 November 2011
 Berlin, Germany · Policies, Markets & Finance, Marketing & Sales

 PV Power Plants – USA 2011                                                                                         1/2 December 2011
 Phoenix, AZ, USA · Technology, Production, R & D, Markets & Finance, Marketing & Sales

 2nd Inverter and PV System Technology Forum                                                                      January 2012
 Berlin, Germany · Technology, R & D, Production, Markets & Finance

 SMEThermal                                                                                                                7 February 2012
 Berlin, Germany · Solar Thermal Materials, Equipment & Technology

 Conferenza dell’Industria Solare – Italia 2012 (CIS-IT 2012)                                                        February 2012
 Rome, Italy · Policies, Markets & Finance, Marketing & Sales, Public Relations

 Inverter and PV System Technology Forum – USA                                                                   February 2012
 San Francisco, CA, USA · Technology, R & D, Production, Markets & Finance

 PV Power Plants – EU 2012                                                                                                   March 2012
 Europe · Technology, Production, R & D, Markets & Finance, Marketing & Sales

 Thin-Film Industry Forum 2012                                                                                                April 2012
 Berlin, Adlershof, Germany · Technology, Production, R&D, Markets & Finance, Marketing & Sales 
 As a part of the “4th Photovoltaics Thin-Film Week”

 Solar Industry Summit – UK 2012                                                                                             May 2012
 London, UK  · Policies, Markets & Finance, Technology
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INTERSOLAR EUROPE  
June   8–10, 2011
June 13–15, 2012
Munich, Germany
www.intersolar.de

INTERSOLAR NORTH AMERICA
July 12–14, 2011
July 10–12, 2012
San Francisco, USA
www.intersolar.us

INTERSOLAR INDIA
December 14–16, 2011
Mumbai, India
www.intersolar.in

INTERSOLAR CHINA 
December 7–9, 2011
Beijing, China
www.intersolarchina.com

The World’s Leading 
Exhibition Series for the Solar Industry

AZIS2011_Global_210x297_EN:Layout 1  28.04.11  10:06  Seite 1
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Reply form | Fax: +49-30-72 62 96-309

This high-quality, English-language publication is the unique industry guide to focus 
exclusively on Utility-Scale Solar Power Plants and targeted to system integrators, 
distributors, project developers, top planners and investors. Besides corporate portraits 
it includes an overview of market conditions, advances in technology, new areas of 
application and perspectives.

 Customer contacts and image building for your company
 Worldwide presence in the booming regions of the PV industry
 Internet presence in English at www.pv-power-plants.com
 At least 40 brochures for your own marketing purposes (larger quantities on demand, 

 individual corporate and product presentations can be reprinted)
 Use of the information graphics in the brochure for press purposes, making the brochure 

 a pool of information for the press and multipliers

 Text editing, graphics and typesetting
 High-quality design and printing of the industry guide
 Print run of 15,000 copies
 Internet presentation of the entire brochure at www.pv-power-plants.com
 Worldwide distribution of the industry guide by Solarpraxis AG

 Please find the complete content of the industry guide “PV Power Plants” 2011 under 
 www.pv-power-plants.com. Besides, Solarpraxis AG has also produced various other 
 promotional brochures for the renewable energy sector

 More at www.renewablesinsight.com

 June 2012, Intersolar Europe, Munich (subject to change)

 1-page full-colour presentation including internet presentation: 3,500 euros plus VAT
 2-page full-colour presentation including internet presentation: 5,900 euros plus VAT
 Discount for participants of “PV Power Plants” 2011: 5 % 
 Prices include complete production with the above-named services and distribution 

 of the brochures
 Please note the terms and conditions of Solarpraxis AG

 Ms. Bing Wang, Phone: +49(30)726296-443, Mail: bw@solarpraxis.de

Benefits for you

Scope of services 
provided by Solarpraxis AG

References

Date of publication

Prices

Contact 

 Yes, we would like to reserve a                page presentation in the industry guide
 Yes, we have participated in the “PV Power Plants” 2011
 Please send me a specimen copy of “PV Power Plants” 2011

Company

First name and surname

Street, Postcode, City

Phone

Mail

Industry guide 
PV Power Plants 2012 3rd Edition

Industry Guide

PV Power Plants 2011





Falling technology prices and the rising 
costs of fossil fuels are making large solar 
parks increasingly attractive for investors. 
Plants in the three-digit megawatt peak 
range are being planned, and gigawatt peak 
plants are already being evaluated. 

“PV Power Plants” is the first industry gui-
de to focus exclusively on utility-scale  solar 
power plants, and targets system integra-
tors, distributors, project developers, top 
planners and investors. Besides corporate 
portraits, it includes an overview of market 
conditions and developments in technology, 
and depicts crucial issues related to plan-
ning and financing.

www.pv-power-plants.com

publishing

klimaneutral
gedruckt 
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