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W H AT  I S  P I D ?



PID stands for potential induced degradation.

PID occurs because of minor, unwanted currents between the 

semiconductor on the one side, and the glass, anti-reflective coating 

(ARC), the frame, and the mounting on the other side.

The degradation in performance is associated with migration of sodium 

ions, from the glass plate through the encapsulation (commonly: EVA) and 

the Anti-Reflective Coating (ARC) to the cell.



higher 

negative 

potential

sodium ions?

What is PID in Solar (PV) Panels? (vigdu.com)

https://www.vigdu.com/single-post/what-is-pid-in-solar-pv-panels


P I D  &  I N V E R T E R

What is PID and how can you reduce 

solar power loss? – HSB Equipment 

Connection Blog

PID does not occur in grounded systems where the 

negative pole of the inverter is grounded

https://blog.hsb.com/2015/09/03/potential-induced-degradation/


P I D  &  I N V E R T E R

What is PID and how can you reduce 

solar power loss? – HSB Equipment 

Connection Blog

In the case of an ungrounded system the PID effect is 

most severe in the modules with the highest negative 

potential

https://blog.hsb.com/2015/09/03/potential-induced-degradation/
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T E S T I N G  

P R O C E D U R E  -

I N D O O R

80% relative humidity, 85°C and biased with a voltage of -

1000 V, for 96 hours
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M O N O C R Y S T A L L I N E  S I L I C O N  
P H O T O V O L T A I C  – C A S E  S T U D Y

Dhimish, M., & Tyrrell, A. M. (2022). 

Monocrystalline silicon photovoltaic 

mitigation of potential-induced degradation 

using SiO2 thin film and+ 1000 V 

biasing. Optik, 168732.
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approximate increase in temperature from 25°C to 45°C. 
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F I E L D  C A S E  S T U D Y

Dhimish, M., & Tyrrell, A. M. (2022). 

Power loss and hotspot analysis for 

photovoltaic modules affected by potential 

induced degradation. npj Materials 

Degradation, 6(1), 1-8.
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Dhimish, M., & Tyrrell, A. M. (2022). 
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Degradation, 6(1), 1-8.

𝑃𝑅 =
𝑃𝑀𝐸𝐴𝑆𝑈𝑅𝐸𝐷

𝑃𝑆𝑇𝐶
𝐺𝑝𝑜𝑎

𝐺𝑟𝑒𝑓
1+ 𝛾 𝑇𝑃𝑉− 𝑇𝑟𝑒𝑓
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Dhimish, M., & Tyrrell, A. M. (2022). 

Power loss and hotspot analysis for 

photovoltaic modules affected by potential 

induced degradation. npj Materials 

Degradation, 6(1), 1-8.

The mean value of the PV 
modules temperature varies 
between 25°C to 42°C. 
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Open Journal of Instrumentation and 
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Dhimish, M., & Tyrrell, A. M. (2022). Filed 

Study on the Severity of Photovoltaic 

Potential Induced Degradation. IEEE 

Open Journal of Instrumentation and 

Measurement.

Sky image for the PV operation condition. a Clear sky. b
Partial shading. c Overcasting. These images were taken 
using TSI 440A total sky imager. The temperature of the PV 
modules at these conditions is 26℃, 23℃ and 19℃, 
respectively; and the solar radiation is 730 W/m2, 677 
W/m2, and 408 W/m2.
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P I D  R E C O V E R Y

Dhimish, M., & Badran, G. (2021). 

Recovery of Photovoltaic Potential-

Induced Degradation Utilizing Automatic 

Indirect Voltage Source. IEEE 

Transactions on Instrumentation and 

Measurement.

Automatic 

Indirect 

Voltage Source

+1000 V
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Dhimish, M., & Kettle, J. (2021). Impact 

of Solar Cell Cracks Caused During 

Potential-Induced Degradation (PID) 

Tests. IEEE Transactions on Electron 

Devices, 69(2), 604-612.
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“By inspection of the busbar’s metallic (solder) joint to 

the solar cell surface, it is evident that the solder has 

migrated and deformed around the solder joint.”



I M P A C T  O F  S O L A R  C E L L  C R A C K S  
C A U S E D  D U R I N G  P O T E N T I A L  
I N D U C E D  D E G R A D A T I O N  ( P I D )  
T E S T S  

Dhimish, M., & Kettle, J. (2021). Impact 

of Solar Cell Cracks Caused During 

Potential-Induced Degradation (PID) 

Tests. IEEE Transactions on Electron 

Devices, 69(2), 604-612.



I M P A C T  O F  S O L A R  C E L L  C R A C K S  
C A U S E D  D U R I N G  P O T E N T I A L  
I N D U C E D  D E G R A D A T I O N  ( P I D )  
T E S T S  

Dhimish, M., & Lazaridis, P. I. (2021). An 

empirical investigation on the correlation 

between solar cell cracks and 

hotspots. Scientific reports, 11(1), 1-11.

(a) mode 1, (b) mode 2, (c) 
mode 3, and (d) mode 4.
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C O N C L U S I O N !

We are still have limited knowledge 

of the impact of PID! we need more 

case studies and long-term field 

analysis!

What is the actual correlation 

between cracks, PID, hotspots, and 

other mismatching PV conditions!



Q U E S T I O N S !

C O N S T R U C T I V E  
D I S C U S S I O N !


