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Summary of Doctoral Thesis: .

The actual potential induced degradation (PID) mechanism, which is affected by
high voltage, temperature, humidity, and even UV light radiation in both intact and
micro-cracked solar modules in the field, is not examined clearly, Therefore, a more
precise understanding of the PID phenomenon has to be investigated for such issues.

Chapter 2 presents the performance deterioration of PID-affected micro-cracked
solar cells through current density-voltage (J-V) characteristics, electroluminescence,
lock-in thermal images. A built model shows the Na-decorated micro-cracked areas
cause PID shunting defects in the solar cells. The model of the PID mechanism related
to micro-cracks was confirmed by energy-dispersive X-ray spectroscopy mapping.

Chapter 3 shows that apart from causing PID shunting defects, micro-cracks also
act as additional recombination centers. Besides, this chapter also indicates that the
performance degradation of PID-affected micro-cracked solar cells could be regenerated
effectively but incompletely by applying a reverse bias voltage. After eleven PID
degradation/regeneration test cycles, the received results show the decreasing tendency
in the relative loss of electrical characteristics due to the PID stress process after each
cycle. This trend is favorable for minimizing the PID effect. |

Chapter 4 shows that UV light in the 300-390 nm wavelength range on p-type
c-Si solar cells during the PID stresses can slow down the PID effect. The increased
SiNx conductivity under the UV light is attributed to the key mechanism to delay the
power loss rate due to PID. |

Chapter 5 elucidates the PID mechanism and the PID recovery possibility for
micro-cracked solar cells and demonstrates the PID delay effect of UV light in the
300-390 nm wavelength range. The achieved PID behavior in this work is more
realistic and accurate for solar modules in the field. Also, UV light should be considered

as an essential factor for both outdoor and indoor PID tests.
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