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» Uszwnalne ladn1saaasun1sfafLNagaaLa e e gian1suas I ng ey
NALNUTIND 6,000 MW Aelud 2579 (AEDP 2015)

» 91N WUNeluBauTnT 2579 azdleniannveads e 600,000-
800,000 611 9z11NVTURETUAUNTUITIS N ILALANAIMALNY

b 29AUSENRUVDILNINID1ALLAANANSENUAIINAULA LALLA @153 Inlaneiin
(AR VagLaYN BUNEY LNALAEY ALN)
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3U7 5 - 1 ssdUsznavsesusawaduasefindiiisanaududunsznau (RENA, 2016)




15790 5 - 2 Fududuimriandnisfianunandinuiaseiindasaugaalul 2559

- ii’ﬂu'aui‘ijlﬂ‘ﬁ'l Generation capacity
WA01¥ine (MW)
AT 42 253.134
GINIE 23 221.097
N3 - 197.142
UATUFY 20 171.409
UATAITIA 6 155.331
g 3 136.515
fwaylan 1 133.92
WILUATATOYEEN 11 108.872
UIuYs 13 92.245
UATIIUEN 16 85.85
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Overview of global PV panel waste projections, 2016-2050

Cumulative PV panel waste (million t)
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» Wt 2015 fnsdinsenndenisnads inan nnasn Lasa i s uesn
222 GW Tnanuinmasmandnlwinazausudiulnnjeelunidey st

98 GW (IRENA 2016)

y Andwdnlunidiedanuisun 88 GW walldnsniadulnigenigaun
annguilszmalunidlandueninig 14.5% sewmandelszmnalunil

edei 12.4%

» fidaned 2016 ulanaslonnuumasnuuaefindedluse 43,500
- 250,000 s

» a3 5,000 - 15,000 su e 3,500 = 70,000 s
fiu 7,000 - 35,000 sueuin 6,500 - 24,000 s
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A1 UAVDIVDUFIAINYIINITIY U
(IEA PVPS, 2014)

P %
ower [%)] EVA discoloring

A
LID0.5-5% _ Glass AR deg. / Delamination, cracked cell isolation

s

Pnominal : B e ettt < 3%

Diode failure |

Cell interconnect breakage Corrosion of

cell & interconnect

Contact failure j-box/ E
string interconnect a
Glass breakage E
Loose frame 2
: — + —> Time
Infant-failure Midlife-failure Wear-out-failure

Fig. 3.1: Three typical failure scenarios for wafer-based crystalline photovoltaic
modules are shown. Definition of the used abbreviations: LID — light-induced
degradation, PID — potential induced degradation, EVA — ethylene vinyl acetate, j-
box — junction box.
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» Tdnguananisdnnisgunsallniiuazdiannsetindnilugunuuieniu

WEEE Directive %2: EU % ElektroG

» ansgasidinnzilougnainvey E—waste AoRnAR LaeTaudy
U gamung Wussuiinvey memmumvwmm?ﬂﬂm 99U
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» anALenwu granifunumddnlunissiuny oon SleiAanayidn G
%ﬁmamswuL’%'mmﬁaamt,wqﬂmaiﬁhq6] w1z ElektroG 58y

Wsludaléts 80% by wt.

» FranTusadsesdnaisendn PV cycle wievhwdhiinissiusiu nes
Slodawazindn unsildauldloudlud 2007
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» WEEE directive (Directive 2002/96/EC) Fu.lunguueiinsivulag
annmglsuiieldlunisusmsinnisvesdugunsallni uasBidnnsedind
lunguyssinaaundn

» The recast WEEE directive (Directive 2012/19/EU) Tvigjn@nuesdl
nihfinrusufinveulnenss TnsdesdalifiszuunsSonduuassloda i
ATEUARLAINITUIMSINNNT MITenu wagnsluiiiededunsdia
Usemaaandn gudnlungranetinnesaniissu ginsimine it
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» RoHS recast directive 2011/65/EC uagilnavsauldiile 3 unsiau 2556
lngingUuszasiiioanuaziannislidanssunsiglunisudnszuulniian
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» Tnguaneliiangasdu PV 8 2 adufe Law for Promotion of

Effective Utilization of Resources (LPUR) uay the Law for
Recycling of Specified Home Appliance (LRHA)
b 191U89v8EIUAITANSVBL AR URILIUIINY & 9aLAuTIUTIN Tunsdl
Aeunuanniiglugiuisadnnista AEHA-Association of Electric
. i <
Home Appliance 3gLU1lUguan1sLAUTIUTILLNY
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[ Life of expired solar panel J
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M135197 5 - 5 AmasunulraulenenuaanalnuLa T ngNaztindunelul 2588 (Au)

23AUsznau c-Si a-Si CdTe CIGS
n3zan (Glass) 241,644 41,978 1.272 5,495
ogiiiisu (Aluminium) 33,562 17 4.69 785
EVA 21,342 a7 196
2wl (Copper : Cu) 1,857 a39 13.89 52
Wu (Silver : Ag) 13

fyn (Tin : Sn) 391 21

danza (Zinc : Zn) 391 0.13 7.85
Fanou (Silicon : Si) 10,916 3

mzia (Lead : Pb) 195 3
wAaLiey (Cadmium : Cd) 0.94 0.033
wiagseu (Tellurium : Te) 0.94

duwey (Indium : In) 244 1.3
wiattioy (Selenium : Se) 0.03
wnatdsy (Gallium : Ga) 0.65
oueY (Germanium : Ge) 244
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» HHER fune: senltluwagUunieglsy 81nfaeIAnIuvinkuy
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