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Fig.1 Irradiance and output power curves
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Fig.2 Structure of wavelet neural network
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Fig.3 Output curves of nine power stations
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Fig.5 Results of similar day selection
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Table 1 Error indexes of proposed method under
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Table 2 Error indexes of each method
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Virtual acquisition method of distributed photovoltaic data based on
similarity day and BA-WNN
GE Leijiao',QIN Yufei’, LIU Jiaheng', BAI Xingzhen’
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. School of Electrical and Automation Engineering,Shandong University of Science and Technology,
Qingdao 266590, China)

Abstract: The distributed photovoltaic power stations in China have the characteristics of widely and disor-
derly distributed, etc, which makes photovoltaic operation and maintenance data acquisition face problems of
huge investment cost and heavy task of real-time acquisition. A virtual acquisition method of distributed
photovoltaic data is proposed based on the combination of similar day and BA-WNN (Bat Algorithm and
Wavelet Neural Network),which realizes virtual acquisition of operation and maintenance data of all power
stations in regional range under the scenario that only one distributed photovoltaic power station is equipped
with complete data acquisition device while other distributed photovoltaic power stations are equipped with
low-priced current acquisition terminals in a region. The gray correlation degree and cosine similarity are
used to form a similarity composite index for selecting similar days and a sample set of similar days is
established. The bat algorithm is used to continuously adjust and optimize the weights, expansion factors
and translation factors of wavelet neural network,and the trained BA-WNN model is used for “real time +
virtual” acquisition of the output data of distributed photovoltaic power stations in regional range. Nine
distributed photovoltaic power stations in regional range are taken as examples to verify the feasibility and
effectiveness of the proposed method.
Key words: distributed photovoltaic; similar day;similarity composite index;bat algorithm;wavelet neural net-

work ; virtual acquisition
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Fig.A2 Collected virtual data of each power station in stable weather
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Fig.A3 Collected virtual data of each power station in abrupt weather
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