From: Jennifer Brownie (QEUN)

Sent: 16 November 2021

To: Energy Forecasting

Subject: Solar Output - improving AEMO's forecast by understanding causes and rates of PV degradation

Hi

The Clean Energy Regulator's number of solar PV systems combined with the manufacturers degradation rates
are not sufficient to measure the output of the NEM's largest generator going forward.

Can you please advise if AEMO is supporting any research into the accuracy of manufacturers' PV degradation
rates, especially in areas impacted by severe weather events such as hail, cyclones and fires.

From US Department of Energy - Office of Energy Efficiency & Renewable Energy - Technical Research
Opportunities for Photovoltaic System End-of-Life Management Request for Information Summary - October
2021 (link):

On May 19, 2021, the U.S. Department of Energy’s Solar Energy Technologies Office released the Technical
Research Opportunities for Photovoltaic System End of Life Management Request for Information (RFI) for
public response and comment.

The RFI sought feedback from solar and recycling industries, academia, research laboratories, government
agencies, and other stakeholders on the current state of PV End of Life (EOL) in the U.S, available data
regarding PV EOL, and areas of research needed to reduce the barriers to component reuse and recycling.

In the U.S, PV module and component end-of-life practices, such as recovery, reuse, recycling, and disposal,
are not well understood since EOL volumes have been low and there are few policies related to PV EOL.

To solicit feedback about these challenges, the RFI included questions covering four sections:

1) Current Status and Available Data;

2) Reuse Practices;

3) Recycling Practices; and

4) Courses of Action.
1b) What are the common causes of PV EOL?
Components most frequently reach EOL prematurely due to physical damages from a variety of factors. Every
response identified component physical damage but did not always specify the reason. Severe weather
events, namely fires, hurricanes, and hail, were the most common reasons for irreparable or unacceptable
physical damage. Water damage was also often mentioned. The percentage of respondents who identified at
least one of the 6 most frequent causes is shown in Figure 2.

The second most frequent response (65%) was component performance degradation.

Performance degradation is the result of various factors and is included in all solar system performance
analyses. Different components degrade at different rates. The encapsulant tends to have a lower life span
than most other system components. Even if severe weather events do not directly cause end of life, damage
from them can lower the component’s lifespan via performance degradation. Panel and component
obsolescence is another reason for end of life. Component lifetimes are shortened when system owners see
financial or aesthetic value in newer, more efficient technologies and replace the older versions of those
components. For residential systems, a new system owner who inherited the system may not desire solar and
therefore decommission the system. Some respondents mentioned a ‘bathtub curve’ to describe the failure
rates of PV panels throughout a standard panel lifetime. The bathtub shape refers to many failures occurring
at the beginning or the end of the PV panel lifecycle, rather than in the middle. “Infant mortalities” can be due
to poor shipping and handling practices, manufacturing defects, or problems during installation. The
components with the highest failure rates include: encapsulants, inverters, backsheets, diodes, busbars,
cables, and connectors.
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improper bill of [ Inaceurate fist of materiats mizy affect performance znd safety qualities of

materialy the PV system
- installations | Corman miistakes Include poor wiring: insufficient inverter ventilation; no

lighting protection; and roof perforation without adequate sealing methods
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Water ieakage Reduced performance of component as a result of water ingress

UV Expasure Exposure to LUV rays causes a variety of component perfarmance

degradation mechanisms or fallures

D [Potential induced | Existence of stray currents within a PV system, accelerated by high system
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Current-induced transport of activated ions in a semiconductor that can
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Kind Regards
Jennifer Brownie
Coordinator
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