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Development of a PV Junction Box Monitoring System for Real-time
Fault Condition Detection Based on LoRa
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Abstract As the PV junction box, a major component of the PV system, has gained importance in recent
years, a remote monitoring system including wired and wireless is required. However, conventional
monitoring systems often have limitations in data delivery depending on distance and surrounding
environment. Therefore, a system capable of quickly identifying and coping with fault conditions of PV
junction boxes is required. In this paper, a PV junction box fault condition monitoring system based on
LoRa is proposed. It provides the user with various information. In the Tx module, various information
collected from the PV junction box is transmitted to the Rx module side in real time, and the Rx module
has functions to judge, display, and store the received information. The experiment was conducted with
the manufactured prototype, and it was confirmed that it operated stably compared to WIFI in both
indoor and outdoor environments. Even in an invisible environment, good connection was achieved up
to a radius of 210 m, and it was confirmed that RSSI was over -101 dBm and PER was below 3.1 %. In
addition, it was confirmed that minimal communication was achieved up to 300 m in NLOS

environments.
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Fig. 1. The typical PV junction box configuration in
a PV system
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Fig. 2. The configuration of the Tx module in
proposed PV junction monitoring system
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Fig. 3. The configuration of the Rx module in
proposed PV junction monitoring system
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Table 1. The specification of Tx module

Parameter Value Unit
Operation voltage 5 Vde
Maximum Current 14 mA

Frequency band 915 MHz

Tx power 20 dBm

Rx sensitivity -139 dBm
1/O ports 18 pin
Operation temperature -40 ~ +85 °C
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Fault Detection Experiment
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