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Balance of system:
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Inverters at “Riverhouse” 
Battery Park City
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http://www.morningstarcorp.com/product-selector/
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Balance of system:
grid tie (traditional) vs. micro inverter
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Balance of system:
micro inverter

40 MW goal



Balance of system:
micro inverter

40 MW goal, currently 39.75



Balance of system:
micro inverter

NJ total installed PV capacity surpassed 1GW 
in February 2013

Text

http://www.nj.gov/bpu/pdf/announcements/2013/20130319.pdf

http://www.nj.gov/bpu/pdf/announcements/2013/20130319.pdf
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Tracking

dual axis - mixed
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Challenge:

Tracking systems 1) require space between arrays and 2) 
introduce mechanical parts that require energy and 
maintenance. 

Cost of tracking system must compete with cost of simply 
adding more fixed panels.

Ways to simplify mechanics or minimize number of 
actuators are interesting.

QBotix RIP 2015
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Source: DOE NREL



Source: DOE NREL
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Concentrating

mirrors

Energy Innovations 

 RIP 2015
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Concentrating
Fresnel Lens



Concentrating

spherical
lenses



Challenge:

Concentrating systems also require tracking systems, so 
same issues (space between arrays and mechanical 
parts) apply. Concentrated sunlight can reach very high 
temperatures and could focus on surrounding structures if 
tracking system fails. 

Rawlemon 

 RIP 2017?



Concentrating
(sort of...)

Solyndra 
Solyndra RIP 2011



Source: DOE NREL

20172012



Source: DOE NREL

2017
“Quantum dots (QD) are very small 
semiconductor particles, only several 
nanometres in size, so small that their 
optical and electronic properties differ 
from those of larger particles… The 
tunable absorption spectrum and high 
extinction coefficients of quantum dots 
make them attractive for light harvesting 
technologies such as photovoltaics” - 
Wikipedia

“A perovskite solar cell is a type of solar cell which 
includes a perovskite structured compound…
Perovskite materials such as methylammonium lead 
halides are cheap to produce and simple to 
manufacture….Solar cell efficiencies of devices 
using these materials have increased from 3.8% in 
2009 to 22.1% in early 2016, making this the 
fastest-advancing solar technology to date… One 
big challenge for PSCs is the aspect of short-term 
and long-term stability.” — Wikipedia

“The DSSC has a number of attractive features; it is 
simple to make using conventional roll-printing 
techniques, is semi-flexible and semi-transparent 
which offers a variety of uses not applicable to glass-
based systems, and most of the materials used are 
low-cost… it has proven difficult to eliminate a 
number of expensive materials…and the liquid 
electrolyte presents a serious challenge… its price/
performance ratio should be good enough to allow 
them to… [achieve] grid parity. Commercial 
applications… were held up due to chemical stability 
problems.” — Wikipedia
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Solar lighting: Teardrop park heliostats
Carpenter Norris Consulting Inc. 
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Kardashev scale, Dyson swarms (or rings or spheres)

Nikolai Kardashev

Freeman Dyson
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Space-based solar power
Needs $100/kg launch costs
Presently: $10,000/kg
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Space-based solar power
Needs $100/kg launch costs

$11,700/kg $6,370/kg



From “Do the Math”

I sense that people have a tendency to think space is easy… Once in space, failures 
cannot be serviced. The usual mitigation strategy is redundancy, adding weight and 
cost. A space-based solar power system might sound very cool and futuristic, and it may 
seem at first blush an obvious answer to intermittency, but this comes at a big cost. 
Among the possibly unanticipated challenges:

• The gain over the a good location on the ground is only a factor of 3 
(2.4× in summer, 4.2× in winter at 35° latitude).

• It’s almost as hard to get energy back to the ground as it is to get the equipment into 
space in the first place.

• The microwave link faces problems with transmission through the atmosphere, and 
also flirts with roasting ducks on the wing.

• Diffraction of the downlink beam, together with energy density limits, means that very 
large areas of the ground still need to be dedicated to energy collection.

- See more at: http://physics.ucsd.edu/do-the-math/2012/03/space-based-solar-power/
#sthash.k4Wv6o77.dpuf

http://physics.ucsd.edu/do-the-math/2012/03/space-based-solar-power/#sthash.k4Wv6o77.dpuf

