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Abstract
This study presents a machine learning-based method for diagnosing degradation and soiling in photovoltaic (PV) 

systems. Using meteorological and operational data from the first year of operation, the model predicts expected power 

generation and compares it with actual values to detect anomalies. Validation across multiple PV sites shows that this 

approach identifies performance losses more accurately and promptly than traditional performance ratio (PR) methods. 

It also detects recovery after panel cleaning and sudden failures. Although training data is required, the method enables 

effective remote monitoring and supports improved reliability and efficiency in solar power generation.
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機械学習を用いた太陽光発電所の劣化・汚損診断の
高精度化と実運用案件での評価
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Table 1 Targeted solar power plant
Location Aichi prefecture
PV capacity 677.16 kW
PCS capacity 630 kW
Start to PV operation 2017/3
Install type On the roof
Azimuth 0 °
Tilt angle 1.7 °
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Table 2 Information of forecast model
Learning period 1 year from the start of operation
Explanatory 
variable

Inclined solar irradiance
Panel temperature

Algorithm Prophet
Forecast interval 30 minutes
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Fig. 2 Operating flow of model
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Fig. 4 Evaluation of data number

Fig. 5 Evaluation check over 0.75 sunny level

Fig. 6 Evaluation check over 0.2 sunny level
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Table 3 Information of other plants
Site A Site B Site C Site D

Area Tohoku Tokyo Hokuriku Kyushu

Capacity 1.98MW 2.4MW 1.1MW 2.0MW

Install
type

On the ground
On the 

roof

Azimuth 0°

Tilt angle 20° 5° 15° 0°

Start to 
operation

2014/9 2016/10 2020/12 2013/2

Learning
period

2024/4/1~2025/3/31
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Fig. 7 Hourly evaluation for Site A

Fig. 8 Deviation rate for Site A

Fig. 9 PR value for Site A

Fig. 10 Hourly evaluation for Site B

Fig. 11 Deviation rate for Site B

Fig. 12 PR value for Site B

Fig. 13 Hourly evaluation for Site C

Fig. 14 Deviation rate for Site C

Fig. 15 PR value for Site C

Fig. 16 Hourly evaluation for Site D

Fig. 17 Deviation rate for Site D

Fig. 18 PR value for Site D
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