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Detecting False Alarm by Using Machine Learning:
Case of Longjing Solar Power Station

Jyh-Yih Hsu'"  Tien-Chia Ku’  Zhi-Hao Zhang’
Fa-Ming Yeh®  Chung-Chi Chen’

ABSTRACT

Compared with thermal power generation and nuclear power generation, solar power generation is
more sensitive to environmental factors such as climate, temperature, and sunshine length, and the power
generation is characterized by instability. In addition, the health status of the machinery and equipment of
the solar power generation system will also affect the power generation, especially from the uncertainty
caused by the health status of the inverter in the solar power generation system. This research uses machine
learning to detect anomalies in the inverter, so as to grasp the health status of the inverter in real time and
provide Taipower Company as a reference as one of the countermeasures to reduce the uncertainty of power
generation. This research uses the historical data of Taichung Longjing Phase I power generation provided
by the Renewable Energy Department of Taipower Company, and applies the fault diagnosis method of
predictive maintenance to detect abnormal conditions of the inverter. This research first uses factor analysis,
principal component analysis and other methods to extract characteristic factors for empirical data, and then
uses Logistic Regression, Support Vector Machine, Random Forest, K-Nearest Neighbor method and other
methods to train the classification model. Here, the criteria for evaluating the classification model include:
the number and accuracy of the most correctly classified abnormal data, and the F1 score. The empirical
results of this study show:

1. The health status of each inverter is suitable for using Logistic Regression as a preliminary diagnostic
tool; further evaluation and comparison with other tools are made to facilitate the search for suitable
training tools. In this experiment, none of the samples applied the K-Nearest Neighbor method.

2. This study found that the appropriateness of KMO sampling for No. 4 inverter and No. 7 inverter is
between 0.8 and 0.9, which is good and suitable for factor analysis; the cumulative explanation of No.
4 variable is low Both the current inverter and the higher inverter No. 7 are suitable for Random Forest
method. Later accuracy and F1 scores were relatively significant, which confirmed Kaiser's (1974)
viewpoint.

3. In the empirical results, the appropriateness of KMO sampling for No. 2 inverter, No. 3. inverter, No. 5
inverter and No. 6 inverter is between 0.7 and 0.8, which is medium. The No. 2 inverter and the No. 6
inverter using the Support Vector Machine method show differences in accuracy and F1 scores. It is found
that the input characteristics of the No. 6 inverter lack temperature and voltage related characteristics.

This research suggests:

1. It is recommended that Taipower Company conduct preventive maintenance on the No. 6 inverter in
advance, and other inverters can continue to be maintained in accordance with the maintenance cycle.

2. Compared with the regular maintenance strategy, if a predictive maintenance strategy is adopted to
predict the possible failure time of each inverter, and then to formulate a maintenance plan based on the
predicted results, the maintenance cost will be greatly reduced.

Keywords: Solar Power Genegration, Predictive Maintainance, Fault Diagnosis, Fault Detection, Factor
Analysis, Principal Component Analysis, Logistic Regression, Support Vector Machine,
Random Forest, K-Nearest Neighbor.
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