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1 Designed for Utility-Scale Performance 

The Nanosolar Utility Panel is specifically designed for utility-scale systems. Engineered to reduce total-
system cost, the product is electrically and mechanically optimized for utility-scale solar power systems: 

 Electrically capable of supporting more than 6 Amps (A) of current, the Nanosolar Utility Panel is one 
of the industry’s highest-current thin-film panels. It is also the industry’s first photovoltaic panel 
certified by TÜV for a system voltage of 1,500V. High current and system voltage enable longer panel 
arrays, resulting in a host of cost savings during installation.  

 Mechanically, the dual-tempered glass/glass package used for the Nanosolar Utility Panel is stronger 
than conventional thin-film-on-glass panels, delivering almost twice the mounting span, and requiring 
less mounting hardware. 

The Nanosolar Utility Panel meets and exceeds all tests required by applicable IEC and UL standards, 
including separate certification of the Nanosolar Edge Connector. State-of-the-art robotic automation is 
used to assemble the Nanosolar Utility Panel in a factory near Berlin, Germany, delivering the highest 
degree of quality. 

2 Product Features and Benefits 

Based on an industry proven glass/glass laminate package engineered for more than 25 years of 
reliability, the panel’s unique features and benefits include the following: 

High-Power Panel for Faster Deployment 

At power ratings ranging from 160W to 220W, the Nanosolar Utility Panel has up to three times more 
power per panel than conventional thin-film panels. More power per panel simplifies industrial-scale 
deployment.  

Tests have shown a significant reduction in installation labor time relative to conventional thin panels (see 
“Reduced BoS Cost: Mounting and Cabling Labor,” page 4). 

Rugged, Hermetically Sealed Package for Maximum Reliability 

A rugged glass/glass package with encapsulation based on a hermetic edge seal is used to ensure 
maximum durability and to eliminate moisture ingress.  

Nanosolar encapsulant technology is engineered to exceed the sealing performance of conventional thin-
panel products, providing an additional safety buffer for 25 year reliability. 
 
Mechanically Strong Package for Wide-Span Mounting 

Conventional thin-film-on-glass panel manufacturers deposit the solar-cell stack of thin films directly onto 
a glass pane, which also offers protection from the outside environment. Nanosolar produces individual 
foil cells, sorts them into electrically matched circuits, and assembles these circuits into a panel. By 
utilizing sorted-cell assembly, Nanosolar gains a panel assembly yield advantage and broad flexibility in 
terms of panel size, form factor and package style.  

The Nanosolar Utility Panel uses tempered glass on both the front and back of its glass/glass package.  
Note that the use of two tempered glass panes is not possible for producers of thin-film-on-glass panels, 
because high-temperature cell production process steps lead to de-tempering. 
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The use of dually tempered glass panes with foil cells in between creates a package of significant 
mechanical strength.  Tempered glass has a strength of 120MPa, three times stronger than regular glass.  
The resulting system benefit is that it enables wide-span mounting, which reduces the cost of mounting 
materials and labor. 

High-Current, High-System-Voltage Design for Utility-Scale Panel Arrays 

With capacity to generate currents of 6-7 Amps, the Nanosolar Utility Panel is one of the highest-current 
thin-film panels in the industry, and the first photovoltaic panel certified by TÜV for a system voltage of 
1500V.  

Once a string of panels reaches the system voltage, a DC cable “home run” is required to carry the power 
to an inverter. If the panel’s current is low, as is the case with many thin-film-on-glass products, the 
system voltage is reached with fewer panels, requiring more DC cabling home runs for the same amount 
of installed power. 

The electrical characteristics of a panel combined with its physical length determine the panel string 
length, the maximum length per row of panels that can be wired in series before a home run is required.   

Panel string length  = 
System voltage 

   
 

  x   Panel length** 

Open-circuit voltage* 

 

 
The Nanosolar Utility Panel supports a panel string length of 64m, several times longer than leading thin-
film panels currently in use for large-scale ground installations. In utility-scale systems, where distances 
are vast, a longer panel string substantially reduces cabling requirements.  

(see Reduced BoS Cost: Cabling Length and Labor for further detail) 

Nanosolar Edge Connector for Fast, Minimal-Resistive-Loss Interconnection 

Nanosolar has developed a new form of cabling connection for the Nanosolar Utility Panel.  A component 
separately tested and certified by TÜV according to the applicable connector standards, the Nanosolar 
Edge Connector is designed to reduce cabling labor, save material cost, and minimize resistive losses for 
utility-scale system deployments. 

 
Figure 1: The Nanosolar Utility Panel mounted in landscape mode.  There are two Nanosolar edge connectors per 
panel.  A short cable connects each panel from left to right. 

The Nanosolar Edge Connector is designed to enable high system voltage and to simplify electrical 
connection. Field tests performed by an independent third party have shown a reduction in labor time for 
panel interconnection relative to conventional thin film panels.   

*Open-circuit voltage at low temperature. 
**Panel length in mounting orientation.
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3 Reducing Balance-of-System Cost 

Compared to conventional thin-film panels, these Nanosolar Utility Panel features and benefits have the 
following cost advantages: 

 Nanosolar 
Conventional 
Thin Film 

Nanosolar Advantage 

Power (W) 160-220 70-80 3x More Power per Layup Step 

Current (A) 6 1 Longer Panel String 

System Voltage (V) 1500 1000 Longer Panel String 

Panel Size (m2) 2.0 0.72 Less Mounting Time 

Panel String Length (m) 64 12 Fewer Inverter Home Runs 

Mounting Span (m) 1 0.6 Less Mounting Material 

Connectors Edge Standard Significant Savings in Cabling Material 

Table 1: The Nanosolar Utility Panel stretches performance characteristics along several key dimensions relative to 
conventional thin panels. 

These technology attributes drive BoS and deployment cost efficiency in several key ways.  The design of 
the Nanosolar Utility Panel enables BoS cost savings on mounting labor, cabling labor, mounting 
materials, and cabling materials, as further described below.   

Reduced BoS Cost: Mounting and Cabling Labor 

Solar panel installations require two types of cabling:  

 Series interconnection of panel strings 

 DC cable home runs to the inverter 

The high current, high system voltage design of the Nanosolar Utility Panel simplifies both types of 
cabling. Simplified cable harnesses can be utilized which reduce the number of series interconnections. 
In addition, fewer DC cable home runs are required, resulting in a significant savings in labor time. DC 
cables are typically placed in trenches, which must be dug and covered. In addition, each cable requires 
connections to both the panel string and the inverter.  

A third party performed time-clocked tests in a field in Germany, where trained teams of installers 
mounted 18 square meters (1800W) each of conventional thin film panels and Nanosolar panels. The 
Nanosolar Utility Panel required 30% less mounting time and 85% less cabling time. 
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Figure 3: Panel size drives balance-of-system cost savings on mounting labor and panel-to-panel cabling. 

 

 
Figure 4:  Two example 2.66MW systems, one designed with the Nanosolar Utility Panel, and one employing a 
conventional thin film panel. Field dimensions are 300m x 230m. DC Cabling is represented by orange lines. Panel 
string length is 64m for Nanosolar and 12m for conventional thin film. The system designed with conventional thin film 
panels requires 17 home runs while the Nanosolar Utility Panel system design requires only 4 home runs. The 
Nanosolar Utility Panel installation utilizes 73% less DC cabling than the conventional thin film installation. 
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Reduced BoS Cost: Mounting and Cabling Materials  

The wide-span mounting capability of the Nanosolar Utility Panel reduces BoS cost on mounting 
materials as illustrated in the following figure. By virtue of having a larger spanning distance than 
conventional thin film panels, 40% fewer Aluminum or steel rails are needed for mounting, reducing a 
substantial fraction of materials cost.  

Figure 2: Wide-span mounting drives BoS cost savings on mounting materials. The arrow above indicates the free-
span distance that a panel must sustain mechanically (with snow loads up to 5400Pa) when installed in a typical rail-
mount configuration.  The larger the mounting span, the fewer rails are necessary. 

The Nanosolar Utility Panel supports a higher current (6A) and a higher system voltage (1500V) than 
industry-leading thin film panels, enabling a longer panel string length and reducing the cost of cabling 
materials. Fewer cable harnesses, string combiner boxes, and fuses are needed; in addition to the total 
length of cabling required for the installation. The length of DC cabling, in particular, is significantly 
reduced as fewer home runs are required to the inverter.  

4 Performance 

A solar panel’s nominal power rating is measured under laboratory conditions, normally Standard Test 
Condition (STC) with an artificial light source referred to as a flasher.  Actual operating conditions differ 
from STC. Consequently, this laboratory-based approach requires a host of correction calculations to be 
applied on the raw measurement data, adjusting for spectral effects, temperature differences, temporal 
length of the flashed light pulse, and other factors. 

Nanosolar collaborates with leading third parties to continuously verify its flasher setup, calibration and 
methodology. The Fraunhofer Institut für Solare Energiesysteme successfully validated Nanosolar’s 
factory flasher ratings through a series of flash tests on the Nanosolar Utility Panel at Fraunhofer’s 
Freiburg-based facility; the separate flash measurements were within a ±1.5% deviation of Nanosolar’s 
flash results.  

While flasher ratings depict the capacity of a panel to produce electricity, most meaningful panel 
performance data is collected through outdoor measurements of actual pre-inverter (DC) and post-
inverter (AC) electricity generated by installations of panels.  
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Outdoor test installations with the Nanosolar Utility Panel have been maintained since 2009 in a variety of 
geographic and climatic locations, including Nanosolar-operated and customer-operated installations in 
France, Germany, California, and Arizona. 

Figure 5: Nanosolar maintains a series of outdoor test installations in a geographically diverse range of locations and 
climates, including France, Germany, California, and Arizona. 

kWh energy delivery performance and normalized kWh/Wp energy harvests have been tracked on an 
ongoing basis under identical conditions for crystalline silicon panels, conventional thin film panels, and 
Nanosolar Utility Panels.  The gathered data shows that the performance of the Nanosolar Utility Panel is 
competitive with both.  

Based on flash test results and outdoor field performance measurements, Nanosolar Technical Notes on 
Performance Estimating are available to Nanosolar customers and summarize necessary input 
parameters for solar energy simulation programs such as PVSYST and PV*SOL. 

5 Reliability 

The Nanosolar Utility Panel architecture safeguards the embedded solar cells from environmental impact. 
Extensive internal and third-party reliability testing has shown the Nanosolar Utility Panel to be highly 
reliable and extremely robust.  The Nanosolar Utility Panel received successful certification upon its first 
submission to TÜV. 

Nanosolar Utility Panel Meets All Requirements According to IEC 

The Nanosolar Utility Panel is certified by TÜV Rheinland PTL, LLC Photovoltaic Testing Services 
according to IEC 61646 Thin-film terrestrial photovoltaic (PV) module design qualification and type 
approval; IEC 61730 Photovoltaic (PV) module safety qualification; and UL 1703 Electrical Safety and 
Class A Fire Resistance. The Nanosolar Edge Connector also received a separate TÜV certification.  

Nanosolar Utility Panel Engineered to Meet Testing In Excess of IEC  

As of the spring of 2010, the Nanosolar Utility Panel safely exceeds the IEC time and cycle testing limits. 
Extending the scope and intensity of “gold plate” TÜV reliability testing to gain even more confidence in 
>25-year panel durability, Nanosolar continuously performs internal panel and component stress tests in 
excess of the IEC 61646 standard. Internal reliability testing emphasizes test-to-fail methodology, as this 
provides a quantitative characterization of the panel’s safety margins under extreme conditions.  
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Rigorous Internal Testing 

Nanosolar continually performs a series of reliability tests, with a focus on component and material 
endurance, including: 

 Temperature cycle testing 

 Edge-box safety testing: damp heat, humidity freeze, and temperature cycling. 

 Exposure of the Nanosolar Utility Panel to intense amounts of salt fog; 

 Accelerated exposure of the panel edge seal, encapsulant, edge box and ribbon connectors to UV 
light (UV-A and UV-B) in an amount equivalent to 25 years; 

 Accelerated testing of edge seal performance equivalent to 25 years of moisture and thermal cycling;  

 Vibrational fatigue, bullet and sheer-force tests; 

 Thermal freeze stress test. 

  

6 Quality 

The Nanosolar quality system controls the entire production process from supplied raw materials to 
customer service and support. The manufacturing of the Nanosolar Utility Panel is based on fully-
automated assembly in a robotic factory with state-of-the-art in-line quality measurement controls.  

Incoming materials are qualified through extensive testing for performance and reliability before being 
released into production.  All critical component and material attributes are clearly defined and regularly 
tested by Nanosolar suppliers. The results are confirmed in Nanosolar labs or independent labs.   

Process parameters on Nanosolar manufacturing equipment are the result of numerous tests, and are 
controlled with hundreds of sensors and lines of data, with the most critical aspects under statistical 
process control.  Regular sampling and lab testing ensure that processes remain in tight control, and form 
the basis for continual improvements.   

Final flash testing of Nanosolar cells and panels confirm that the panels meet performance specifications, 
and also feeds data back to the processes where it is analyzed for potential process improvements. First 
In, First Out (FIFO) is built into the production system. Nanosolar data systems can track a panel and its 
components all the way back to a cell’s raw materials and processing parameters.   Tied together with 
regularly scheduled reliability testing, this enables Nanosolar to identify potential product issues well 
before a customer experiences them in a field installation.  

Cross functional teams solve manufacturing and quality issues using Toyota’s 6 step problem solving 
methodology, entering them into a quality management system that provides a library of solutions and 
countermeasures for quick problem resolution. The Nanosolar quality system helps manage daily 
development and production, and also builds a vast library of data, tools and best practices for continuous 
improvements in the future.  
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Figure 11: The assembly of the Nanosolar Utility Panel is completely automated in order to meet the highest quality 
standards. 

7 Summary 

The Nanosolar Utility Panel is designed and developed specifically for utility-scale performance.  By 
introducing a series of improvements to an industry-proven package with established reliability 
performance, the panel allows system integrators to significantly reduce BoS cost, and to achieve a grid-
parity levelized cost of energy in many utility-scale applications.  


