Accepted Manuscript

Investigation of the potential induced degradation of on-site aged polycrystalline
PV modules operating in Malaysia

M.A. Islam, M. Hasanuzzaman, Nasrudin Abd Rahim

PIL: S0263-2241(18)30074-5

DOI: https://doi.org/10.1016/j.measurement.2018.01.061
Reference: MEASUR 5236

To appear in: Measurement

Received Date: 3 May 2017

Revised Date: 13 December 2017

Accepted Date: 29 January 2018

Please cite this article as: M.A. Islam, M. Hasanuzzaman, N. Abd Rahim, Investigation of the potential induced
degradation of on-site aged polycrystalline PV modules operating in Malaysia, Measurement (2018), doi: https://
doi.org/10.1016/j.measurement.2018.01.061

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.measurement.2018.01.061
https://doi.org/10.1016/j.measurement.2018.01.061
https://doi.org/10.1016/j.measurement.2018.01.061

Investigation of the potential induced degradation of on-site aged polycrystalline PV
modules operating in Malaysia

M.A. Islam*?, M. Hasanuzzaman*!, Nasrudin Abd Rahim*?
UM Power Energy Dedicated Advanced Center, Level 4, Wisma R&D,
University of Malaya, 59990 Kuala Lumpur, Malaysia.

2 Institute of Graduate Studies, University of Malaya, 50603, Kuala Lumpur, Malaysia.
*Renewable Energy Research Group, King Abdulaziz University, Jeddah, Saudi Arabia.

Abstract:

On-site investigation of PID behavior of PV module has been carried out under typical
Malaysian climate. A quantitative degradation measurement process of PV module through
EL imaging has been introduced. PID has been observed only for the negative voltage stress
in this p-type polycrystalline Si PV module. The negative end PV module degrades 42% due
to 9 years field aging under a negative voltage stress from the 240V string size. While positive
end PV module is degraded near about 17% over the same period due to normal field aging.
Shunt resistance of negative-end module has been found 75% lower than that of the positive-
end module. Module crack propagation is found to be accelerated due to onsite cyclic high
voltage stress. PID at higher string size has been estimated from the leakage current of brand
new same PV module. The estimated PID of PV module under 600 V stress is 72.84%.
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Abbreviation:

Acen Area of solar cell (m?)
Eap Total energy (W) absorbed by module top surface
Ep Total energy (W) transferred by conduction and convection from top surface to

bottom surface
Ecop  Total energy lost (W) by convection from top surface to ambient
Ee Electrical energy (W) produced by module
Emean  Mean EL intensity
Emeano  Mean EL intensity at non degradation condition
EL Electroluminescence
G Incident irradiation (W/m?)
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