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Technology for Modeling Power Generation Performance of
Large-Scale Grid-Connected Photovoltaic Plants
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A number of large-scale grid-connected photovoltaic (PV) plants have been constructed throughout Japan in recent years. In order to predict
their power generation performance, which is affected by meteorological conditions, many PV plants have functions to visualize data from weather
sensors and PV power generation sensors. With the upscaling of PV plants, however, it has become difficult to correctly grasp states of system
abnormality by means of such visualization functions.

As a solution to this issue, Toshiba has developed a technology for modeling the power generation performance of large-scale grid-connected PV plants
taking weather conditions into consideration. Applying a multivariate polynomial regression model, this technology can predict PV power generation output
taking into account such factors as losses caused by various devices without being affected by the characteristic parameters of an individual plant, and is
expected to contribute to more accurate predictions in this field. We have confirmed its effectiveness using actual PV plant data, and are now conducting

verification tests of a PV power generation performance analysis system using this technology at several large-scale grid-connected PV plants.
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Monthly power generation and power losses of Ukishima Solar Power Station
of Tokyo Electric Power Co., Inc.
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Example of configuration of large-scale grid-connected PV plant
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PV power generation performance modeling methods and prediction accuracies
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Process of detection of power generation performance abnormality using
PV performance models
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Simulation for practical application of PV power generation performance analysis system
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Example of prototype PV power generation performance analysis system display
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