
RISK ASSESSMENT METHOD FOR WASTE
PHOTOVOLTAIC PANELS

How is PV module waste classified? Approaches to classifying PV module

waste as hazardousvary by country. In general,analytical methods are

used to leach components from the module,creating a solution known as a

leachate. The distinctions in toxicity thresholds,and the process

overall,both contribute to differences in regulating PV module toxicity

across the globe.

What is a literature review on solar PV waste management? A brief

literature reviewis assessed based on recently published articles and

reports,which provides the readers a general overview on the solar PV

waste management and regulations made by world leader countries in

solar panels.

What is the main purpose of solar PV waste management? The main

purpose of this recovery, country-wise regulatory approach or strategy on

solar PV management a nd recycling. A brief literature on the solar PV

waste management and r egulations made by world leader countries in

solar panels. Thi s study classification.

Is solar PV waste a general waste? Solar PV waste generally categorized

as a general wasteby the regulatory aspect,except in the EU,since PV

panels in these countries are described as e-waste as stated in the Waste

Electrical and Electronic Equipment (WEEE) Directive.

How do I assess the risk of hazardous material leaching from PV

modules? An alternative approach to evaluate the potential risk of any

hazardous material leaching from PV modules is to assess the total mass

concentrations in the module(based on RoHS limits) as it relates to

leachate concentrations (based on the TCLP method).
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Does PV waste pose a big environmental problem? As PV waste

increases,it could pose a huge environmental problem. Many studies have

shown that although PV power generation is almost emission-free during

its operation phase,the environmental problems caused by the production

phase cannot be ignored.

In 2018, photovoltaics became the fastest-growing energy technology in

the world. According to the most recent authoritative reports [], the use of

photovoltaic panels in 2018 exceeded 100 GW (Fig. 2 []).This growth is

due to an increasingly widespread demand leading at the end of 2018 to

add further countries with a cumulative capacity of 1 GW or more, to the

???

The CdTe PV industry in the U.S. is expected to maintain rapid growth

over the next several years, and while little waste has been generated to

date, significant volumes of spent CdTe PV panels are expected to be

generated (EPIA (European Photovoltaic Industry Association), 2013,

Held, 2009, PCA (PV Cycle Association), 2011, Raugei and Frankl, 2009,

???

that the cumulative PV waste projection of about 50000 and Compared to

USA, there are two times more working PV panels 4.4 million metric tons

by 2030 and 2050 respectively.14) In that could make 14-20 million tons of

PV waste by 2050, which India there is no particular guidelines

considering solar panels could be up to 2000 times of Eiffel Tower's

mass.6,21) However, ???

There has been an increasing interest globally in solar PV waste

assessment;  The waste PV panels of c-Si ranged from 1.84E + 10 kg

(EIA_HNHR, "potential-population" downscaling method) to 5.52E + 10 kg

(NREC_2, "potential" downscaling method) by 2050 and accounted for

over 50% of the national total PV module waste under 44 scenarios 
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The efficiencies of the silicon ribbon, silicon poly- or monocrystalline

modules are 11.5, 13.2 and 14% respectively and the efficiency of the

CdTe module is 9%. Concentration systems are also considered. A risk

assessment concludes that the highest risk during PVs life cycle is related

to toxic chemical substances used during modules production.

This study discussed on the risk of hazardous chemical species releasing

from PV modules and criteria of PV panel waste classification.

Furthermore, the estimation of solar waste PV, its categorization,

management approaches, country guidelines and recycling of waste PV

panels, were mainly focused in this study. Apart from this, the major 

Among renewable energy resources, solar energy offers a clean source

for electrical power generation with zero emissions of greenhouse gases

(GHG) to the atmosphere (Wilberforce et al., 2019; Abdelsalam et al.,

2020; Ashok et al., 2017).The solar irradiation contains excessive

amounts of energy in 1 min that could be employed as a great opportunity

???
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Secondly, the review discusses the safety risks associated with solar

energy production, focusing on occupational health and safety hazards for

workers involved in manufacturing, installation 

Cyrs WD, Avens HJ, Capshaw ZA, et al. (2014) Landfill waste and

recycling: Use of a screening-level risk assessment tool for end-of-life

cadmium telluride (CdTe) thin-film photovoltaic (PV) panels. Energy Policy

68: 524???533.

Abstract Solar energy has emerged as a prominent contender in this

arena, attracting significant attention across the globe. Governments

worldwide have undertaken extensive efforts to encourage the adoption of

renewable energy, increasing the usage of solar panels. Despite its

benefits, the deployment of photovoltaic (PV) modules generates

significant ???

Solar panel waste is often disposed of indiscriminately, exposing the

environment to chemical hazards.  Human Health Risk Assessment

Methods for PV Part 3: Module Disposal Risks. Technical 

A risk assessment matrix is developed using Hazard Identification and

Risk Assessment method. It is observed that there are seven types of

possible hazards from airport-based solar PV systems. The risk index is

highest for glare occurrence from PV modules (4B), strike from birds in PV

site (4B), and interference to communication systems (3B).
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IEA-PVPS-TASK 12 Human health risk assessment methods for PV, Part

2: Breakage risks ii INTERNATIONAL ENERGY AGENCY

PHOTOVOLTAIC POWER SYSTEMS TECHNOLOGY

COLLABORATION PROGRAMME Human health risk assessment

methods for PV Part 2: Breakage Risks IEA PVPS Task 12, Subtask 3

Report IEA-PVPS T12-15:2019 September ???

PV panels are the crucial components of PV power generation, as shown

in Table 1 (Dambhare et al., 2021; Pastuszak and Wegierek, 2022).Based

on the production technology of PV panels, they can be classified into four

generations, the first generation (silicon-based) and the second generation

(thin-film cells) are prevalent commercial PV panels, while the third and

???

the human health risk estimates generated for PV panel disposal, our

assessment indicated that land???ll disposal of CdTe panels does not

pose a human health hazard at current production volumes 

PV waste projection by Mahmoudi et al. (2019b) based on 2001???2018

Australian PV installation data under regular-loss scenario estimated

36,000 tonnes of PV panel cumulative waste by 2030 of which over 90%

is silicone (c-Si) PV and over 650,000 tonnes by 2047 of which 70.3% is

c-Si PV. Using a fixed-loss scenario (30-year average lifetime), 2047 ???

Task 12 PV Sustainability ??? Human Health Risk Assessment Methods

for PV Part 3: Module Disposal Risks 5 ABSTRACT End-of-life

management is important for addressing large future photovoltaic (PV)

waste volumes and conserving raw materials for use in ???
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Based on the human health risk estimates generated for PV panel

disposal, our assessment indicated that landfill disposal of CdTe panels

does not pose a human health hazard at current production 

The life span of solar cells is estimated to be 25???30 years for power

generation (Chakankar et al., 2019).Waste from PV modules is expected

to constitute 60???78 million tons globally by 2050 (IRENA and

IEA-PVPS, 2016; Kadro and Hagfeldt, 2017).There is a lack of policy and

regulation in leading solar panel manufacturing countries to define the

safe disposal ???

The global surge in solar energy adoption is a response to the imperatives

of sustainability and the urgent need to combat climate change. Solar

photovoltaic (PV) energy, harnessing solar radiation to produce electricity,

has become a prevalent method for terrestrial power generation [].At the

forefront of this shift are crystalline silicon photovoltaics modules ???

PV panel systems, i.e. those where the PV panels form part of the building

envelope. While commercial ground-mounted PV systems are not covered

in detail in this guide, the risk control principles discussed are similar.

Hazards to PV installations other than fire ??? such as theft and flood ???

are mentioned for

The metals are diffused by immersing a solar panel in a 5 M HNO 3

solution and agitating it at 200 rpm . In this research, the elimination of

polymeric ethylene-vinyl acetate (PEVA) by using 30 minutes of pyrolysis

at 500?C from waste solar panel can remove <99% of polymers present in

the PV cells [31, 32].
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studies on PV waste assessment conducted the world over have excluded

the BOS wastes and focussed only on the wastes generated from the PV

module or panel (Dias et al 2016, pp. 220???225; Xu et al 2018, pp.

450???458; Yi et al 2014, pp. 797???807). Solar PV panels can be

broadly clas-sied into three generations: (1) crystalline silicon (c???Si)
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