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Concentrating solar photovoltaic system: Where is it going now?
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Solar photovoltaic (PV) has seen a tremendous growth in the last decade, with
a global cumulative installation exceeding 177 GW by the end of 2014 [1]. Despite
this, PV only contributes to approximately 1.1% of the world’s electricity requirement
[1]. The high installation cost is still considered the main obstacle in promoting this
technology.

An alternative to reducing the high cost is by incorporating an ‘optical
concentrator’ in the solar PV module — a device that is capable of concentrating the
sun energy from a large area into a smaller area where a PV cell is attached. The
implementation of concentrator will cut the usage of expensive PV material in the PV
module, hence reducing the cost, without compromising the electrical output
generated from the PV module.

Specifically for building integration, a low concentration optical concentrator
has been developed and studied in the past 30 years [2]. Some of the designs - the
non-imaging concentrators — show some promising result, but the issues such as
complex manufacturing and assembly process, addressing the presence of non-
uniform hot spots on the cells as well as durability of the concentrator materials still
hinder the adoption of these technologies. The luminescent solar concentrator (LSC)
[3] is another good prospect for a low cost PV integration but its low electrical
conversion efficiency discourages its commercialisation outlook. Besides the
technical challenges, lack of policies and monetary incentive from the governments
also hinders the uptake of these concentrating technologies.

With the diminishing global financial incentive towards solar PV, the interest
in PV is now declining especially in Europe. The concentrators could pave the way to
reducing the PV cost, but researchers, industries and the governments must work
together to address the key issues surrounding these technologies. A wobbly response
from all parties might be too late for these technologies to enter the market.

[1] IEA. Trends 2015 in Photovoltaic Application. 20" edn. (IEA, 2015)

[2] Gleckman, P., O'Gallagher, J. & Winston, R. ‘Concentration of sunlight to solar-
surface levels using non-imaging optics’. Nature 339, 198 - 200 (1989)

[3] Debije, M. ‘Renewable energy: Better luminescent solar panels in prospect’.
Nature 519, 298-299 (2015).
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