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Abstract

Project Code: RDG58D0006
Project Title: Management of expired solar PV panels

Investigators: Rachdawong P.l, Ratanathammaphan S.l, Banjerdpongchai D.1, Boonpramote T.l,
Sampattavanija s
' Faculty of Engineering, Chulalongkorn University,

? Faculty of Economics, Chulalongkorn University
E-mail address: Pichaya.R@chula.ac.th
Project duration: September 2015 - September 2016

By the end of 2016, approximately 43,500 — 250,000 tons of photovoltaic waste will be
generated in the world. China, Germany, and Japan will be the three leading generators.
Recycling of such huge amount by 2050 will result in 15 billion US dollars worth of raw
materials. Without proper management, cadmium or lead in the panels can leach and
contaminate the environment. For Thailand, installation during 2002-2015 has resulted in high
amount of waste production. The first 3,000 MW, which was mostly solar farm-related, would
generate 354,924 - 519,217 tons of waste as compared to the second 3,000 MW which would
produce 271,377 - 275,623 tons of waste. This is because solar farms must replace damaged
panels with new ones and thus the damaged ones would become waste. Majority of the waste
panel in Thailand is silicon-based. The highest generation will be from the Central Plain region,
followed by the Northeastern. The three highest cumulative solar PV installation by the end of
2015, are Sakiew, Lopburi, and Petchburi provinces. Major government agencies in charge are
the Energy Regulatory Commission (ERC) and the Department of Industrial Works (DIW). Both
organizations should train local government agencies on how to handle the waste since there is
high probability that the panel waste will be mixed and thrown away together with municipal

solid waste. For the waste from utilities, plant owners must be responsible for transportation to



collection points. The issues of solar rooftop waste collection should be resolved by ERC, DIW,
and local government agencies. Defect panel can be repaired and resold but careful inspection
must be exercised to prevent possible accident. Once the waste panels arrive at collection,
management activities will start. This can be done in four options. The most capital intensive
way is the Option 4: recycling wafers for remanufacturing. Government should encourage
current waste sorters, cooperation among panel producers, or electronic waste handlers to
collect, disassemble, recycle, or deliver the materials for further manufacturing processes. The
panel waste contains high quantities of glass, aluminium, and copper. With respect to values,
the cumulative waste up to year 2015 contains about 8 - 13 tons of silver as well as some rare
earth elements. In addition, recycling and proper management would prevent problems of
lead and cadmium leaching. Immediate request to government agencies are waste registration
that would cover rooftop panels, checklist for end of life panel decommission, analysis of
transportation cost, establishment and management of collection and disassembly centers,
enhancement waste material reuse in industrial sector as well as raw material and second hand
panel standards, enforcement of the laws and regulations as well as technological and

management research.
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