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MpeonoxeHo n peanu3oBaHO MpunoxeHue, obpabaTbiBatollee CTaTUCTUHECKUE AaHHble NapameTpoB 3MEKTPOCTaHLMU K
Npov3BOAsiLLEee aHanu3 3anbifIeHHOCT COMHEYHbIX NaHenewn. [aHHbI aHanu3 HanpaBrieH Ha ynydlleHve npouecca AMarHOCTMKM
COMHEYHbIX MaHenen B pamkax KoHuenuuu umdposoro asonHuka (Digital Twin) n HanpasneH Ha OUEHKy BENWYMHbI Aerpagauuv
CONHEYHOW NaHenm 3a CYeT 3anbineHns ¢ TedyeHnem BpemeHu. MNpunoxeHne reHepupyeT pasnuyHble BUAbl 06paboTaHHbIX AaHHbIX B
Buae CSV hainos, No3BOMSAOLLMX NpoaHaNM3npoBaTh Xxapaktep naMeHeHns adpeKTMBHOCTM CONMHEYHOW NaHenw.

Application is written in Node.JS and uses statistical data from real solar PV power plant located in
Nurnberg, Germany. Soiling is one of the major PV panel's contamination factor, especially in areas with
arid climate. Soiling includes a lot of sub-factors which were studied and classified in Malaysia [1].

CSV reports are generated for various types of processed data and parameters. Data filtering
includes irradiation filter (range between 875 and 925), temperature filter (range between 40 and 60 celcius
degrees) and current lower border filter (only points with current higher than 2A) [2]. Median filter is applied
to all remaining data points.

CSV reports are combined into two major modules depending on raw or filtered data is used for
further processing.

Module with raw data includes Rainy Days and Monthly Wh sections. Rainy Days section estimates
days with precipitations based on panel's parameters trend over the time [3]. Sequences of days with
positive trend in current and power efficiencies are calculated and then applied to Weather API results for
verification. MonthlyWh produces simple CSV file with cell’s productivity calculated divided by months.

Second module with filtered data includes Params by Days/Weeks/Months, Average Params, Multi-
Date Params, Diff and Division Params. Params by Days/Weeks/Months CSV reports provide ability to
examine cell's degradation over specific periods of time. Average Params CSV reports include data
aggregated by days and averaged values of parameters from all data points of this day. Multi-Date Params
reports contain params which are structured by days and by time of the day simultaneously. Report includes
data structured as separate plot of current values for each day with 15 minutes intervals of time. Most of
the subplots would have some missing points due to filtering which doesn’t affect the results for this
particular section. Plot based on such report allows to find some days with abnormal values for future
investigation and filtering improvements (fig. 1). Most of the lines should converge into similar pattern.

Diff and Division Params
= reports contain params with additional
processing for current and power
efficiency params and allow to create
plots using relative and normalized on
- average efficiency values which
== provide better view on performance
changes due to panel’'s soiling
degradation over time. Further soiling
level could be estimated using these
params as degradation percentage.
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Figure 1 — Multi-Date params plot for Module from String 1.1
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