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Open Fault Detection of Bypass Circuit of PV module
- Change of Detection Time by Difference of Reverse Voltage -
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Abstract: When bypass circuit of the PV module is opened and some solar cells are covered by a partial shadow, it is possible that a
reverse voltage applies the cells and they become hot spot. So far we have reported that we developed the technique for detecting an
open fault position of bypass circuit in a string, by observing the surface temperature change of the solar cell using DC power supply
and infrared camera. And we make a binary format image to decide the threshold after quantifying the thermal image taken with an
infrared camera and calculating the temperature rise from the start of the reverse voltage application. Binary format image is easier
than only detection of thermal image. In this paper, we report the change of the detection time by difference of reverse voltage.
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b. Abnormal Module
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a. Normal Module

Figure 1. The Role of the Bypass Circuit
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Figure 2. Detection Principle
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Figure 3. I-V Curves of PV and Db
Table 1. Specification of IR Camera
Manufacturing testo
Model Testo-881
View angle 32° X23°
Temperature measuring range Rangel : -20~100C
Range2 : 0~350C
Number of pixels 160x120
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Cluster2 | Clusterl Cluster
1. Ambicnt Temperature 7. Abnormal Cluster Temperature
2. St. Voltage 8. Normal Cluster] Temperature
3. St. Current 9. Normal Cluster2 Temperature
4. Abnormal Cluster Voltage 10. Dbl Current
5. Normal Cluster] Voltage 11. Db2 Current
6. Normal Cluster2 Voltage 12. Irradiance

Figure 4. Test Circuit
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Figure 6. Thermal Image and Binary Format Image (2)
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