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Overview 

Photovoltaic Research Group (PVRG)

The PVRG at Nelson Mandela University is a leading South African research group 
specialising in photovoltaic (PV) and concentrator photovoltaic (CPV) technologies. 

Based within the Faculty of Science at Nelson Mandela University, the PVRG combines:
• Laboratory-based characterization
• Field-based experimentation through a dedicated outdoor PV research facility

The group integrates: 
• Advanced outdoor monitoring systems
• Spectral measurements
• Electrical performance analysis
• Data-driven modelling

As a PV CAMPER member, PVRG contributes to collaborative PV research, training, and 
knowledge exchange initiatives within the international PV community.

Through applied research, postgraduate training, and industry-focused projects, PVRG 
contributes to advancing PV technologies in South Africa and supports the transition to 
reliable and sustainable renewable energy systems.

HUB AND SPOKES FLAGSHIP PROGRAMME

PVRG collaborates closely with: 
• Industry partners
• Utilities
• International research institutions
• PVinsight, an ISO/IEC 17025-accredited PV testing laboratory certified by SANAS (T0956)

Repair and Reuse

Development and demonstration of repair, 
refurbishment, and reuse methods for PV modules

     

         
       

       

Solar Tracking

Design, construction, and deployment of an intelligent 
locally optimised single-axis PV tracker

• Integration with an operational system for rural/off-grid
applications.

• Improving energy yield in constrained systems.

PV Research Topics & Expertise

• PV system and module performance assessment
and energy yield analysis.

• Bifacial PV module and system characterisation.

• Characterisation, performance analysis, and yield
optimisation of hybrid CPV and emerging PV
technologies.

• Reliability, degradation, and failure analysis of PV
systems and components.

• Advanced imaging and analysis techniques.

• Solar resource assessment and spectral
measurement.

• Circularity, sustainability, and end-of-life strategies
for PV technologies.

• Capacity building, training, and skills development
in PV technologies.

Development of a multi-modal PV module 
inspection

• Integrating complementary techniques:

• Visual (RGB)

• Ultraviolet fluorescence (UVF)

• Electroluminescence (EL)

• Photoluminescence (PL)

• Thermal infrared (TIR)

• Near infrared absorption (NIRA)  spectroscopy

• Current-voltage (I-V) characterisation

• Enabling simultaneous detection of a broad
spectrum of module defects, from physical
degradation and delamination to electrical faults
and encapsulant discolouration, that no single
technique can reliably identify on its own.

Characterisation of PV 

Concentrated PV

Optimisation of CPV modules and cells

• Investigation of CPV modules and multijunction cells for
enhanced spectral performance.

• Developing and optimising Hybrid-CPV (H-CPV)
systems for improved energy yield.
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