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Latest Technologies for Solar PV Power Generation Systems
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With the ongoing introduction of solar photovoltaic (PV) power generation systems following the enforcement of the Feed-In Tariffs (FIT) Act, the
construction of new PV power plants is becoming difficult because of decreasing tariff rates as well as restrictions on connections to the power grid and
on the shape of construction sites, resulting in increased demand for engineering and construction techniques in order to solve these problems. On the
other hand, in response to growing concern over the reduction of carbon dioxide emissions, self-consumption type PV power generation systems,
in which all electricity generated by a company is consumed in the company’s own facilities without using the FIT scheme, have been increasingly
installed in recent years.

With these trends as a background, the Toshiba Group is promoting the development of the latest technologies for PV power generation systems.
These include (1) efficient construction techniques using information and communication technologies (ICTs), (2) an output fluctuation suppression
technology for PV power generation systems equipped with a battery energy storage system, and (3) a simulation technology to derive the optimal

capacity of solar cell modules and a control technology to prevent surplus power generation for self-consumption type PV power generation systems.
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Example of output fluctuation suppression function required for
power grid stabilization
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Configuration of PV power generation system with battery energy
storage system
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Block diagram of output fluctuation suppression system
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Results of simulation of output fluctuation suppression using actual data
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Example of three-dimensional (3D) ground data created using ICT
bulldozer traveling data
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Ground leveling using ICT bulldozers with blades automatically
controlled by 3D design data
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Basic assembly of array frames in construction yard
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Installation of array frame
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Examples of self-consumption type PV power generation simulations
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Comparison of self-consumption type PV power generation with and without continuous power generation function
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