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Design Considerations for Photovoltaic Systems Installed on Curved Surfaces

Abstract:
With the advent of thin film technology, solar photovoltaic (PV) systems can now be installed on any surface
which facilitates a paradigm shift from the traditional building applied rigid planar modules to free-form building-
integrated photovoltaic systems. PV arrays installed on curved surfaces enable new concepts for PV applications
but also presents new challenges for balance-of-system components, electrical interconnections and power
conditioning electronics. Non-uniform and rapid changes in insolation complicate maximum power point tracking.
The aim of this tutorial is to present design considerations for photovoltaic systems installed in or on non-planar
surfaces and their associate power conditioning architectures. The tutorial begins with examples of traditional PV
systems and emerging applications. Detailed analysis is presented for estimating the available electrical power for
PV systems installed on arbitrarily non-planar curved surface along with an analytical thermal model to predict the
cell-by-cell operating temperature, which is an important factor in cell efficiency and reliability as well as an
important consideration for module integrated power electronics.
By way of example, it will be shown that a) conventional “string” PV architectures in which PV modules are
connected in series/parallel to a central DC-AC inverter and b) module integrated micro-inverters are not optimal
for PV systems installed on highly curved or irregular surfaces. Several new approaches are then reviewed for
extracting maximum power along with possible interconnection of module integrated converters with PV cells.
Throughout the course numerous design examples of PV systems installed on curved surfaces will be presented
with simulation and experimental.
Power electronic design engineers who deal with DC-DC; DC-AC converters for renewable energy systems will
find this course informative and new knowledge gained in this seminar can be immediately applied.
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