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Southern Research has a 75-year history of evaluating and delivering technologies 
across multiple industries.  The Energy and Environment team has extensive technical 
experience that allows us to test photovoltaic modules under commercially relevant 
field and laboratory conditions.  We have capabilities to assess PV module power 
performance under normal operating conditions and under stress scenarios that 
simulate extreme weather events and accelerated aging protocols.
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• SSRC weather monitoring capabilities include 

a full service weather station that measures 

(ambient temperature, precipitation, wind speed 

and relative humidity), a Kipp & Zonen SOLYS 

2 Sun tracker that includes a shaded and an 

unshaded pyranometers, pyrheliometer, and 

pyrgeometer is monitoring all aspects of the 

solar irradiance.  In addition, a Licor 200SZ 

pyranometer placed in the plane of each PV  

array for comprehensive logging of environmental 

and solar data.

• Portable pv test stands with integral IV curve 

tracer for on-sun power performance testing 

of PV modules.  Setup includes both poly- and 

mono-crystalline silicon reference cells and 

thermocouples for measuring module and 

ambient temperature.

• Kipp & Zonen SUV5 for Outdoor UV monitoring.

KEY CAPABILITIES

■■ Field Performance Simulation

SR hosts the Southeastern Solar Research Center 

(SSRC), at which we currently have 15 kW of grid-tied 

polycrystalline silicon PV modules on sun.  The SSRC 

offers test stands to evaluate the impact of compass 

direction and installation configurations on long-term 

power performance.

• SSRC installation options include five different 

installation and operating orientations to study  

the impact of orientation on power and  

module reliability.
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■■ Laboratory Testing of PV Module Performance

SR has built a full service laboratory test PV module 

performance under a range of conditions.  Some of 

our capabilities include the following:

• Pasan solar simulator accommodates PV modules 

a large as 12x6 form factor (156 cells) for precise 

power performance characterization under 

controlled environmental conditions.

• Electroluminescence imaging system is equipped 

with a low noise, high sensitivity, air-cooled 

Finger Lake Instrumentation ProLine CCD camera 

capable of imaging modules at Isc and lower 

currents to look for cell level defects.  This 

imaging capability allows us to diagnose PV 

module issues related to binning, environmental 

stress, failure in passivation properties, and other 

materials and manufacturing concerns.

• Thermal imaging capabilities allow us to identify 

localized hot spots on a PV module operating 

under forward bias.  These elevated temperatures 

locations are often associated with PV cell 

binning issues and/or to manufacturing defects 

that may impact power performance over time.  

Our imaging combined with other noninvasive 

approaches allows us to estimate the impact 

on cell Rsh (cell shunt resistance) and Rs (cell 

series resistance) and gives insight into long term 

module performance.

• Dynamic mechanical loading test stand built 

and certified by TÜV Rheinland allows us to 

simulate loading on a PV module.  The setup 

accommodates PV modules of different sizes 

and accurately measures glass superstrate 

displacement in the Ž axis at multiple locations.  

Results provide insight into the impact of snow 

and wind loading on the integrity and power 

performance of PV modules.  SR is one of only  

a few locations in North American with this  

testing capability.

Electroluminescent Imaging (EL)

Thermal Image characterization of a 
PV module under outdoor conditions

I-V (Current-Voltage) characterization 
of hot spot prone cells

Dynamic Mechanical Load (DML) Evaluation

Dynamic Mechanical Load Test Capability



ABOUT SOUTHERN RESEARCH

Founded in 1941 in Birmingham, Alabama, Southern Research is a scientific and engineering research organization 
that conducts preclinical drug discovery and development, advanced engineering research in materials and systems 
development, and energy and environmental technologies research. SR supports clients and partners in the 
pharmaceutical, biotechnology, defense, aerospace, environmental, and energy industries.

We pursue entrepreneurial and collaborative initiatives to develop and maintain a pipeline of intellectual property 
and innovative technologies that contribute to the growth of the organization and positively impact 
real world problems.

www.SouthernResearch.org

■■ Laboratory Testing of PV Module Performance, Continued

• UV preconditioning systems include both UVA 

and UVB lighting systems for UV preconditioning 

(UVA at 15 kWh m-2 and UVB at 5 kWh m-2) of 

PV modules for testing under International 

Electrotechnical Commission (IEC) 61215. The  

UV exposure dose and temperature are 

monitored in situ.

• Environmental simulation is done using a walk-in 

environmental chamber manufactured by Weiss/

Envirotronics.  The chamber accommodates 12 PV 

modules and is capable of executing temperature 

and humidity profile cycles in accordance to IEC 

61215 or 61646. This system also monitors PV 

module circuit continuity under forward bias at Imp 

using programmable power supplies and monitors 

for short circuits during IEC protocol testing.  

The environmental chamber accommodates 

the UV preconditioning system, which allows us 

to expose PV modules to elevated UV under 

different environmental conditions.

• Additional in house testing capabilities include 

PV module wet leakage current at system voltage 

and insulation at high potential, to assess leakage 

current and insulation resistance under IEC 61215 

and/or UL 1703.  We also have test locations for 

integration of novel inverter technologies, in situ 

IV curve tracing, and distributed energy storage 

technologies.

• Close collaboration with academia allows 

SR to bring additional resources to solve 

problems related to PV module construction and 

performance.  For example, SR works closely 

with University of Alabama-Birmingham for 

characterization of PV module and cell materials 

properties.


