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At the solar park in Almendricos, a
total of 70 Sunways Solar Inverters
with HERIC® topology contribute to
the technological and economic 
success of the installation. Reliability
and high efficiencies pay dividends. 
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Leading PV provider. Sunways is an interna-

tionally successful PV company. Since 1993,

our name is a byword for innovative techno-

logies for generating electricity from the sun,

namely photovoltaics. Our aspiration: the

development of PV solutions that are ahead

of their time in terms of innovative power

and quality. Our vision: sustainable utilisation

of solar energy worldwide. 

The result: innovations that set standards 

and help protect the valuable resources of

our earth. Our Solar Cells, Solar Modules 

and Solar Inverters offer unique technological

perfection, power and quality.

Not only have Sunways products

received awards, but also the

company itself; for example, the

Premium label for Corporate

Responsibility.
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1.0

Sunways PV system design.
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1.1 The main components of a PV system at a glance.

Photovoltaic systems from Sunways.
Impressive power packs from a single
source. The powerful combination of
Sunways Solar Inverters with Sunways
Solar Modules creates reliable photo-
voltaic systems that meet the highest
demands in terms of yield and quality.
Each photovoltaic system from Sunways
is therefore subject to the basic prin-
ciple that the theoretical output values
of the individual components must be
achieved in practice. Numerous inde-
pendent evaluations and tests demon-
strate that this is indeed the case.

High efficiencies: Solar Inverters from
Sunways. The high quality of Sunways
Solar Inverters pays dividends. After
all, the ROI is directly influenced by the
European efficiency of the Solar Inverter.
Purposeful application of Solar Inverters
from Sunways therefore pays off. Our
product range includes three technology
lines encompassing a wide range of
output classes: Advanced Technology,
New Technology and Performance
Technology. All models are characterised
by a high European efficiency and there-
fore contribute decisively to optimum
energy generation by the PV system.

1
The PV components. 

Solar Modules

String Box

Solar Inverter

Feed-in meter

Mains fuses

Fuse box

House connection

Irradiation sensor
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ce.

Narrow output tolerance thanks to
Sunways «PerformancePlus+». As the
weakest solar module determines the
output of the whole module string, 
the output tolerance of solar modules
within a solar generator should be 
as low as possible. Sunways modules
are therefore graded based on the
«PerformancePlus+» classification. This
ensures that the measured Solar Module
output is always higher than the rated
output. The result: maximum yield of 
the photovoltaic systems is guaranteed.

Ventilated mounting of Sunways Solar
Modules: optimum cooling for higher
output. Because a cooler solar module
generates higher output than a warm
module, the better your solar modules
are ventilated, the higher the output at
any given level of solar radiation. It is
therefore advantageous to use a moun-
ting system that provides an adequate
ventilation distance of approx. 12 cm.

Efficient power transfer through opti-
mum cable connections. The choice of
correctly sized DC and AC cables is a
significant factor for total PV system
yield. The larger the cable cross-section,
the lower the power loss on the way to
the grid. Positioning the Solar Inverter
near the electricity meter also has a
positive effect. As a basic rule, no more
than one percent of the generated
energy should be lost through the power
transfer.

Smart installation influences the output
of Sunways Solar Inverter. Smart instal-
lation of Solar Inverters influences the
yield of the PV system. Solar Inverters
from Sunways should therefore only be
installed in spaces with a maximum
ambient temperature of 40 °C. AT and
NT Solar Inverters offer convenient and
fast wall mounting, which is of particu-
lar benefit in the course of service work.
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The quantity of energy falling onto the Earth‘s surface in the form of sun-

light corresponds to around 10,000 times the global energy demand.

Professional PV system design improves the efficiency of electricity genera-

tion from the sun, and consequently the yield.

1.2  Your secret of success:

system design influences the

yield.

The power ratio between Solar

Modules and Solar Inverters. The

power ratio between Sunways Solar

Modules and Solar Inverters should

be selected so that the PV system is

both cost-effective and technically

practical.  

For Sunways solar systems we recom-

mend a design ratio of 90 to 105 per-

cent under optimal conditions. This

layout results from the «Performance

Plus+» classification for the Sunways

Solar Modules and the high efficien-

cies of the Sunways Solar Inverters.

Orientation of Solar Modules. The

yield of a PV system varies with its

orientation. In Europe south orienta-

tion and a roof inclination angle of

30° is ideal. Roofs with an orientation

between southwest and southeast

and an inclination between 10° and

50° are also very suitable for the

installation of Sunways Solar Modu-

les. The yield variation within this

range is less than ten percent. 

Tracker systems can achieve up to 25

percent higher yield compared with

fixed installations. The optimum tilt

angle for PV systems is between 30

and 35 percent.

Shading of Solar Modules leads to loss

of output and yield. PV system design

therefore has to take into account

the distance to shading objects and

the sun‘s path throughout the year.
< 90% > 105%100 -110%

Example of a power ratio:

rated capacity Solar Module

rated capacity Solar Inverter
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Indication of source: 
PVGIS© European Communities 2001 – 2008
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Connection of Solar Modules. In order

to ensure trouble-free operation of

PV systems it is important to ensure

that the electrical operating ranges

of the Sunways Solar Modules and

the Sunways Solar Inverters match

when they are connected.

The Solar Inverter MPP voltage range.

The solar generator voltage at the

point of maximum power (MPP vol-

tage) must always be within the MPP

range of the Solar Inverter. Due to

changes in the Solar Module tempe-

ratures (up to 75 °C) the MPP voltage

of the solar generator will vary during

0 1 2 3 4 5

100

 98 

 96

 94

 92

 90

 88

 86

Efficiency comparison

The system consisting of Solar Modules
and Solar Inverter should aim to achieve
the optimum operating voltage for the
Solar Inverter in accordance with the
table above.

Output (W)

Ef
fi

ci
en

cy
 (

%
)

Sunways NT 6000 at 350 VDC Market average 5 kW (source: Photon 2008)

Device Optimum European Max. efficiency 
DC voltage efficiency 
(STC values)

NT 2600 to NT 6000 400 V 97,1% 97,5%
NT 8000 to NT 10000 400 V 96,4% 96,8%
AT 2700 to AT 5000 380 V 95,0% 95,5%
PT 30k 700 V 97,0% 97,5%

the course of the year. The variation

in MPP voltage is referred to as tem-

perature coefficient of the MPP vol-

tage (UMPP,STC) and specified on the

datasheet for the Sunways Solar

Modules.

The maximum DC current of the Solar

Inverter. In order to avoid undesired

reductions in Solar Inverter perfor-

mance, the MPP current of the solar

generator should not exceed the

maximum DC current of the Solar

Inverter.
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A suitable Solar Module can be selected once the orientation, roof inclination,

roof area, installation options, shading, cable lengths and the location of the

Solar Inverter have been determined. The technical data of the Solar Module

determine the dimensioning of the PV systems.

1.3 Site-specific system design 

PV system design with the Sunways

Sundim software. For optimum im-

plementation of all design aspects we

recommend using the free Sunways

Sundim design and configuration soft-

ware. In just a few steps the software

determines the ideal combination of

Sunways Solar Modules and Sunways

Solar Inverters. Sunways Sundim also

calculates the likely yield of the PV

systems and the expected annual

yield. All the information can be prin-

ted if required.

The Sunways Sundim software can be

downloaded free of charge from

www.sunways.de.

Sunways Sundim software: the
simplest and quickest way for
designing PV systems professionally.

Sunways   Products & Systems 2009 / 2010
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1.4  Maximum yield – our design diagrams

enable you to find the optimum system

configuration.

The diagrams enable quick system design and
provide an overview of the best interconnection
options for Sunways Solar Modules and Sunways
Solar Inverters. 

The diagrams are applicable for a module 
temperature range between -10 °C and 70 °C.

The procedure involves four steps. 1. Select the appropriate diagram for the module
type.

2. Determine the number of Solar Modules.
3. Mark the point of intersection between the

required number of strings and Solar Modules
per string.

4. Check which Solar Inverter operating range
fully encloses the point.
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2.0

Sunways photovoltaic systems and 

Sunways system components.

Sunways   Products & Systems 2009 / 2010
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Our motto: photovoltaic systems and system components that make sense.

Once installed, Solar Cells, Solar Modules, Solar Inverters and PV systems

from Sunways generate energy for decades, all in the interest of our custo-

mers, who benefit from the high yields and the reliability of our products. 

2.1  Seamless quality: from

Solar Cells to photovoltaic

systems.

Top quality as a matter of course.

Sunways has longstanding experi-

ence in PV technology areas that are

relevant for achieving high energy

yield. We are still one of the few PV

companies that develop all system

components in-house, from Solar

Cells to Solar Inverters. 

This has the advantage that we not

only determine the quality standards

and the properties of our products,

but also align them with a view to

maximising the yield of complete

photovoltaic systems.

Sunways Solar Inverters are put through
their paces in the company‘s in-house
quality test laboratory. This process is
based on strict quality control plans,
which also encompass testing for the
standards 0126 and EMC.

Our top-quality technological solu-

tions provide the basis for this. As an

independent company we ensure

that our core processes are efficient.

Ultimately, it is often the many minor

details and the uncompromising qua-

lity that make Sunways Solar Cells,

Solar Modules and Solar Inverters

into top-class products. 

Integrated solutions from a single

source. The exceptionally high-yield

photovoltaic systems from Sunways

consist exclusively of Sunways Solar

Modules with embedded Sunways

Solar Cells and high-performance

Sunways Solar Inverters.

Because each system is only ever as

strong as its weakest element, the

crucial factor for output consistency

and reliability is optimal balance

between the individual system com-

ponents.
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Up to ten percent higher yield. The

evaluation of 1,646 PV systems during

2008 based on publicly accessible

Internet databases* shows that the

powerful combination of Sunways

Solar Inverters with Sunways Solar

Modules satisfies the very highest

demands in relation to quality and

yield. 

Sunways   Products & Systems 2009 / 2010
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The printed «S» on every Sunways
Solar Cell is a perceptible guarantee
of quality.

Sunways Solar Modules owe their
excellent module output and their
reliability to comprehensive quality
control with minimum manufactu-
ring tolerances and our strict classifi-
cation standard «PerformancePlus+».

Sunways photovoltaic systems achie-

ved an average surplus yield of up to

97 kWh/kWp over the course of a year. 

In other words: the yield from Sun-

ways photovoltaic systems is up to

ten percent higher.

Annual yields 2008

Yields in kWh/kWp
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Sunways       Competition

*Sources: 
www.pvlog.de, www.solarlog-home.de,
www.grotkasten.de
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Sunways Solar Modules are durable quality products. Their excellent module output and reliability are a result of

comprehensive quality control with minimum manufacturing tolerances.

2.2  Solar Modules from Sunways. Our aim

is maximum yield.

Multi- and monocrystalline Solar Cells
from Sunways in different sizes 
and output classes for embedding in
Sunways Solar Modules.

«Excellent» quality. The quality and

performance of Sunways Solar Mo-

dules have already been tested and

assessed: the Solar Module Sunways

SM 170U was named test winner in

the consumer protection magazine

«Stiftung Warentest». This award

was consequently confirmed in various

independent tests in which our Solar

Modules also exceeded the specified

rated output under actual operating

conditions. We therefore provide an

above-average output guarantee: at

least 90 percent of the rated output

up to 12 years, at least 80 percent up

to 25 years.

Production «Made in Germany». Solar

Cells and Solar Modules from Sunways

are manufactured in Germany. They

therefore meet the highest quality

requirements, because first-class qua-

lity is only achieved where manu-

facturing competency and quality

awareness are in perfect accord.

There are a total of five module types

and 18 output classes to choose from

that cover almost every area of appli-

cation. All our models, from the Solar

Module SM 170U up to the new Solar

Laminates SM 215L, impress with

excellent stability and durability.

Top stability and durability. Sunways

Solar Modules are equipped with 

4 mm solar safety glass, the specially

structured surface of which ensures

maximum light transmittance. The

Solar Module frame consists of a

high-strength 50 mm aluminium pro-

file that gives every Solar Module a

high degree of rigidity.

All Sunways Solar Modules are certi-

fied in accordance with the extended

IEC 1730 II. They are therefore also

suitable for demanding «heavy load»

application areas with high snow

loads of up to 5400 Pascal.
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Sunways   Solar Modules

«Stiftung Warentest» named the 
Solar Module SM 170U as test winner. 
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