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Fundamental study on the reuse and recycling of end-of-life renewable energy equipment (FY 2012)
Executive Summary

In this study, we conducted a basic survey on the reuse and recycling of and disposal
systems for end-of-life renewable energy equipment, in order to obtain findings
necessary for the future establishment of appropriate social systems for such equipment.
The outline of the results of the survey is as follows.

1. Survey on trends in processing end-of-life renewable energy equipment
1.1 Survey on the flow of renewable energy equipment in Japan

In this chapter, we have set out information on the cumulative / annual installed
capacity, the expected volume of waste, and the current situation in terms of reuse and
recycling and in terms of dismantlement and disposal for the renewable energy
equipment surveyed, specifically photovoltaic systems, solar heating systems, wind
power systems, small hydropower systems, and geothermal power systems in Japan. We
also determined an outline of the flow of the equipment surveyed based on the
information collected.

So far, few photovoltaic systems have been discarded as waste, and it is thought that the
majority of those discarded are factory waste, products that manufacturers have
collected through repair and exchange, or end-of-life equipment from research and
development processes.

It is also thought that most of these products are obtained by the manufacturer and
treated commercially as industrial waste. Commercial treatment of such waste results
variously in the recovery of aluminum and of nonferrous metals through nonferrous
smelting processes.

Additionally, research focused on the recovery of glass and silicon from such waste has
been implemented by manufacturers and other stakeholders under the support of the
Japanese government.

Moreover, a flow culminating in product reuse has been confirmed, although the
volumes involved remain low at present.

With regard to solar heating systems, a consistent albeit rather low volume of waste
material is discharged annually. After valuable resources such as metals are collected,
systems are processed as industrial waste.

The ratio and volume of recyclable materials, such as metals, are comparatively large
for solar heating systems, and when considered in the context of single units of
equipment, it is evident that a constant volume is being recycled.

In addition, there are reports indicating that a certain number of products are being
stored unused.

For wind power systems, it is assumed that the majority of waste material is generated
as a result of equipment maintenance and exchange, and that as yet the volume of
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end-of-life equipment being disposed of remains low.

After systems are dismantled by maintainers and dismantlers, metal and other
recoverable materials are recycled as scrap.

The FRP used in the blades and other parts will be dismantled locally by industrial
waste treatment businesses, then subject to heat treatment, crushed, or sent to landfill.

For small hydropower systems and geothermal power systems, it is estimated that at
present the main outflow of waste is generated by equipment maintenance and
overhaul, while the volume of waste generated from end-of-life equipment remains low.
It is thought that, in the case of both system types, metals are sold off as scrap, and
plastics are treated as industrial waste.

1.2 Survey on the flow of renewable energy equipment in foreign countries

In this chapter, we have set out the deployment volume and current situation in terms
of the reuse and of photovoltaic systems, solar heating systems, and wind power
systems in foreign countries.

With regard to photovoltaic systems, the cumulative / annual installed capacity
expanded rapidly after 2000, and the amount of end-of-life modules is expected to
expand in the future.

In Europe, in response to the requirement to respond to the WEEE Directive and as a
result of strong environmental awareness, initiatives have been carried out with regard
to the recycling and proper processing of photovoltaic modules, ahead of the rest of the
world, and organizations such as CERES and PV CYCLE, both consortia of companies,
have been formed.

In the schemes overseen by these organizations, solar cell modules that have been
removed from the point of installation and transported by the end user are collected in a
number of collection points set up in each country. These modules are then handed over
to recycling operators, who are partner enterprises of the organizations, and are
recycled.

Although the schemes adopted by both organizations are similar, there are differences
in the cost payment systems for the collection, transportation, and recycling of solar cell
modules. Such discrepancy is the result of differences in the conceptual approach to the
construction of an appropriate recycling scheme.

As an example of efforts by a manufacturer, First Solar Inc. in the United States can be
cited as an advanced case.

This company operates an original recycling program intended for all company products,
and is mostly advancing the recycling of the glass and semiconductor parts found in
those products.

This company is also a member of PV CYCLE, and is deepening cooperation with
related organizations involved in the recycling of photovoltaic modules.

It should be noted that, in both Europe and the United States, the principle focus is on
recycling efforts, and the details of current trends in reuse have not been fully
confirmed.
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With regard to solar heating systems, deployment volumes are expanding in Chinese
and European markets, and consequently it is expected that in the future there will be
an increase in the amount of end-of-life equipment.

Although no notable efforts geared toward reuse and recycling have been confirmed at
present, it is expected that greater consideration will be given to disposal and recycling
in the future as increases in waste volume are seen.

The cumulative / annual installed capacity of wind power systems is expanding
worldwide, along with that of other types of renewable energy. As such, it appears that
reuse and recycling represents a significant future challenge.

For wind power systems, there are a number of notable examples of reuse in Europe,
and the need exists for the second use of small wind power systems that were set up at
the initial stage of deployment, often on land owned by farming households.

Looking at recycling, and specifically the recycling of the main components of wind
power systems, a large number of studies have been conducted on the recycling of
blades made of fiberglass-reinforced plastic (FRP), which is difficult to recycle or dispose
of, including forecasts on waste volume from such blades. Many of these reports
consider that the establishment of viable recycling businesses will be difficult without
the guarantee of a steady volume of waste.

Moreover, these reports also point to the need for improvements in recycling technology,
since, for example, FRP grinding currently requires significant energy consumption.

2. Survey on the characteristics of renewable energy equipment

2.1 Survey on GHG emissions and the effect of emission reduction of renewable energy
equipment

In this chapter, we have set out existing research findings, from a review of the
literature, on the impact of emission reductions through deployment of renewable
energy equipment, as compared to fossil fuels and greenhouse gas emissions, over the
entire life cycle.

1) Evaluation of impact through renewable energy equipment deployment

Reports were identified indicating that the level of CO2 emissions from renewable
energy is lower than those resulting from thermal power generation, and that the CO2
energy payback time of photovoltaic systems is estimated at 1.4 years to 3.4 years and
2.1 to 4.2 years, respectively, both representing values shorter than the assumed years
of use.

2) Evaluation of comparison between renewable energy equipment types

Among solar power systems, there are multiple reports on the results of comparative
evaluations of the life cycle CO2 emissions of silicon-based and CIS modules. However,



discrepancy was seen in the results reported by the various studies.

In addition, for wind power generation equipment, there were reports that the
contribution to global warming of onshore plants is low compared to that of plants
offshore.

3) Evaluation of the impact of renewable energy equipment recycling

With regard to photovoltaic systems, there are multiple reports on the comparative
evaluation of life cycle CO2 emissions as calculated under the assumption that recycling
systems have been implemented.

In each report, results indicated that the level of CO2 emissions fell significantly as a
consequence of the increased promotion of recycling efforts.

2.2 Survey on the materials used for renewable energy equipment

In this chapter, we clarified the materials used for the various devices and parts
included in the different types of renewable energy equipment, having indicated the
basic composition of each equipment type. We also investigated the volume of useful
materials, such as rare metals and rare earths, contained in each type of equipment, as
well as hazardous substances such as lead.

The main materials of photovoltaic systems are glass, which is used for the panel,
aluminum, which is used for the frame, and iron, which is used for the counter.
Scarcity of resources prompts the use of indium and gallium for CIGS modules, and in
the silver used as electrode material.

In terms of hazardous properties, it is necessary to note, in addition to lead, the
inclusion of cadmium, selenium, and tellurium in thin film systems (CIGS modules and
Cd-Te modules).

For solar heating systems, the main materials are stainless steel, glass, and polystyrene
foam, which are used for in the heat collector, and polyethylene foam and stainless steel,
which are used for the hot water storage tank. Such systems do not contain materials
particularly deserving of attention in the context of resource scarcity.

As for wind power systems, the main materials are FRP, which is used for blades, and
iron and stainless steel, which are used for nacelles and steel towers.

Those wind turbines currently using a permanent magnet, i.e. neodymium or
dysprosium, comprise approximately 10% of all turbines in operation globally.

The main materials used in small hydropower systems are the iron and stainless steel
used around the turbine. High performance materials, such as neodymium magnets, are

not generally used for economic reasons.

For geothermal power systems, iron is the main material in the majority of equipment.



These systems do not contain material particularly deserving of attention in the context
of resource scarcity.

It should be noted that solder will have been used in the joints of electrical equipment in
all of the systems outlined above, which may contain lead.

3. Survey on technological trends in renewable energy equipment

In this chapter, we have set out current technological trends related to the reuse,
recycling, and proper treatment of renewable energy equipment. Information has been
compiled from a literature review.

It is clear that recycling-related technology, especially technology focused on module
recycling, is being developed and advanced, and we were able to confirm that
widespread research is being conducted both within and outside of Japan on collection
management techniques for crystal Si and glass is researched inside and outside the
country. We also established that there are a number of recycling—related technologies
that have already been put to practical use.

On the other hand, at present no research and development is being conducted at the
present time on related technology for reuse and proper treatment. We have, however,
identified multiple areas for which it has been pointed out that further study is required.

4. Basic survey on the establishment of appropriate future social systems

In this chapter, we have estimated the volume of waste likely to be generated from
end-of-life renewable energy equipment, taking into account future projections for the
cumulative / annual installed capacity, equipment life, and the means through which
waste is generated.

The estimation period was set from 2015 to 2030, and we have estimated the volume of
waste generated based on the deployment volume of new equipment.

The estimated volume of generated waste from end-of-life equipment assumes two
types of waste, which are, 1) equipment for which the product-life cycle has been
completed, and 2) waste resulting from product repair or replacement.

Estimates were calculated based on assumed equipment life for 1), and based on the
frequency of repairs for 2). We conducted estimates using both methods as required in
consideration of the characteristics of the each type of equipment, and combined the
results.

The following graph shows the estimated waste discharge volume from photovoltaic
equipment (residential and non-residential).

As indicated below, the estimated waste discharge volume from photovoltaic equipment
is expected to increase each year from 2015 onwards. The volume, calculated to be in the
vicinity of 70 to 90 thousand t/year in 2015, will rise to 250 to 700 thousand t/year by
2030. In addition, looking at the breakdown, the ratio of waste discharge from
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residential applications was calculated at approximately 40 %.

Onon-residential ®residential

Estimated waste discharge volume t

Fig. Estimated waste discharge volume of photovoltaic equipment from 2015 to 2030
(residential and non-residential)
(Equipment life was set at 20 years for solar cell modules, and 10 years for power
conditioners.)
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L. FEARLE WD Z L2 D, BEMEICOWTIEARITH D,

RS L 72 o T2BRAHIC DWW T, SREDORBIZIA Y T v 7L LTRAIS I, FEXFEED L2
DHDIZONTIE, FERAEEFRICRTMEIND Z L2k d s,

1) 2 0—DeEE
MBRERMHO Y 2—A « U A 7 V7 u—DFEEBEZRMITRT, FRTRLUZ S DOPNBIRF A
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1.2 BHETABEARIFLF—RENDTIO—ICET SHAE
MM ET 5 KDt REER N, KIGEFARE, B EExHEOEAR, Va—2A - YA
7 VIR A BB LTz,

1.2.1 KA REHRR

(1) RIFEAE

IEA O#HEIZ X 5 IEA R E O KB EZMEOEAZITILLTO L0, 2011 FOME (fF
TH - EEEH) 1L 1L190MW, RitER (OrBldE - £HEE) (X 6242IMW TH Y | RFEHE
REIX 63,61IMW & 72> TV 5, KEEEFEHRMIZ OV TIE, 2000 FELIEE A ENSIER L TH
0. S%EHBRGEMETY 2 — VOREERIMNERT DI ENTHRINTND

#£ 1-9 KB EREOE AR (2011 4FFF5)

Country Cumulative off-grid Cumulative grid- Cumulative Cumulative PV power Gnid-
PV ity” i PV ity installed installed  installed d
(MW} (MW) PV power per capita duning PV power
domestic non-  distributed centralized 2011 installed
domestic during
L] (W/Capita) (MW} 2011 (MW)
AUS 1018 62 12368 74 1407,0 821 837 761
AUT 45 182.7 187,2 22,1 o7 o4
e. NN N N 200 28 03 063
CAN 233 37,7 1316 366,1 558.7 16,0 776 2767
CHE 44 2041 26 2111 265 1002 100
CHN 818 363 774 23019 3300 4 2500 2485
peu [ 24820 24820 2032 7500 7500
DNK 02 05 15,2 0 16,7 30 o7 05
e DI 0 20 M5 u
FRA 20,4 2980 513 28314 433 1634.1 1634
cer N I [ o6 | 157 800 808
ISR 35 03 186 0 186,7 244 1196 1194
r O 00 | 10 420877 85642 | 128020 2105 03048 03036
JPN 55 07,7 ATALS 02 £013.0 385 12058 12013
KOR 1 5 177,38 620 8123 167 156.7 156,7
MEX 274 7.7 7 7.4 03 85 45
MYS i 25 I 135 o2 00 0g
NLD 54 126 131,4 7.9 43 43
won! | I I [ 0 18 <1 <1
PAT 32 1404 1436 186 128 127
SWE 57 08 88T 04 158 L 43 a6
| s i i
Tusa 2828 1437 8066 126 1867 1867
==
IEA PVPS 1190 62424 63614 27970 27869
countries = e
ﬂb&:
“Soma off grid capacity, installd sinca tha 1970, fas been de-commissionad s but s dificut to quantiy
v national markels, particula A C dgﬂmnwﬁmmmmm

wwwmmmmm
150 couriry codas ars cutined in Tabls 13,

Hi# : “Trends in photovoltaic applications. Survey report of selected IEA countries between 1992 and 2011°
(IEA-PVPS)
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= 110 KEBYEFEERAR OB N BEHER
Country 1995 1996 1997 1008 1900 2000 20041 2002 2003 2004 2005 2006 2007 2008 2009 2040 2044

AUS 20 30 30 38 28 29 44 55 65 67 83 07 122 220 791 9833 8I7
BEL e e T T R T s = e s = T | ae
CHN . -~ -~ ~ -~ 3 a5 185 10 10 8 10 20 40 180 500 2500
DEU 2 4 7 5 © 44 110 110 130 670 O51 843 1271 1060 3704 7408 7500
ESP - = = = = - @2 8 § {1 95 09 557278 60 992 945
FRA o5 15 17 15 15 22 26 83 30 52 70 109 §1,31045 1555 710 16341
GBR | T [ 1 e 2 = =l = T aed el
mA {7 02 07 10 08 05 10 20 40 47 68 125 7023381 7230 23200 09048
JPN 121 1683 817 421 752 1216 1225 1840 2028 2724 2300 2866 2104 2953 4830 0010 12068
USsA 00 97 117 118 172 215 900 444 B30 1008 1030 1450 2065 3380 4475 0180 1867

Hi# : “Trends in photovoltaic applications. Survey report of selected IEA countries between 1992 and 2011°
(IEA-PVPS)

R DK IEIEETIRIE. R YRR BT L7 4 — R4 207 (FAT) HIEBL =
T A A MO LY, 2000 FLEAIMICHKERE Lz, LaL7edi b, 2008 4K OeRfaRk
RS FIT HEICBT 2EBUK OS] & THEELZT, R4V, AL VOB ARITRE <
D LTS, ITHETIEH, A& U 70E, FEIZBWT, FIT §ilECF OB A SRR %239 52,
HAED >tijuLTb\%> ERENZOWT S, 2012 4F 7 A ZEE M E B B AG Sz 2 &
b, SHBEANEOIERNIAEN S,

10,000 -
9,000 T
8,000 ,_'l _;)@b#_

g 7,000 / I Ry

i 6:000 2

=< 5,000 / I o ~

ﬁ ;mo / I —D5UR

ﬁ 31000 / I —ilill
2 000 /{ } / — BT
000 WAV A%
o —7 — %@

1992
1993
1994
1995
1996
1997
1998
1999
2000
2002
003
004
005
006
007
008
2009
2010

2011

l 1-41  [ERIREEIE B O BN EHER
Higl : “Trends in photovoltaic gpplications. Survey report of selected IEA countries between 1992 and 2011”
(IEA-PVPS) % JLI2 7T 7 1k

8 mizd ) EECHE (Feed-intariff : FIT), T3 /L¥—0BE 0 ik (tariff) % PEHECED 2 HR OB HIE T,
A L7 B & o C— B AR OO MR 23 E S 5
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(2) Ja—X-UHA4 )L - REBRSDIKR

KGN FE S AT AOBEAERNE LOBIN TlE, @WBREE#RC., WEEEHsS (EEXE T
BRI 2 NS M OB HEIES) SISOV EMEE 2 RIS, KEEIEY 2—L0 ) ¥
40»-ﬁE@@K%é&Mk@W@ﬁA@%Ménfkw\WCNQE%CHES NN ¥
mx~ﬁ~%U%4aw$¥%\%@%@%%ﬂ%%%éhéﬁ%syy~v7A%%ﬁénf
W5, FE RN O FM & L CIESKE D First Solar 12 & %5 6 032818 S, B oy -
U A 7R DB DR $iAZ D T D,

RBHCKETIZ, BURTII KRBT 2 — DU S A 7 VIR D BN L E 2> TED
91~xm%5ﬁm%@ﬁwﬁﬁ T, ==X UG L TABRBRFIDRR I b0 EEZHND,

= ZTIXBRIN O WEEE F545 DA% & . BN @ PV-CYCLE, CERES, 3 X UVK[E® First Solar
U A A 7 AR D BGH A B A 2 FE B LT,

1) WEEE S DB L KGEMED 2 —ILIZIRDIRE

WEEE 5% (BEEXE TR T 2N S L OBESTED) 130 Wi CTloe S 5 &

- R PE R A K5 iF%(mMmmﬁ Zx 2 B ORI - U A 70 BX
U%®tb®ﬂX%ﬁﬁﬁﬁ%ﬂm¢é%®f 2003 4F 2 H 23 LTz, FE504 4], tﬁﬁm%
Vo — VEEHRS OGN TH > 7203, 2012 4 DO IERFI RGBT ¥ = — /L &k Sds
é:kﬁ&ﬁéﬂ\WE%EHZM4$%—W¥%1TK\HaﬂL%OWTIW%%%W?é
ZENRDLENTND,

H% Tl KBEMEY 2— DRI« U A 7 VAR5 BENRESNTRY . 20184 %

- BRM T S TAEPE - BGE SN T KEIEY 2 — LV OBEERD 5 5 85%D U /3 Y —FRD,

kio&mw)%47w4%%ﬁ¢é ENRDENTWD (K 142), LrLans, PHES
D KBGEME Y 2 — L OB FMmIT 20~30 FLENHDH &b, SHRBFERO KB
¥ a—/)LOENATRE EFITIAMEIC 72 - TU 7Ly,

FFESIE. BRINTSHC TARE « BOE SN DAL TOKRBEMT Y 2 — RN RERD T LN,
BNEE¥ELED, 7o —SVERTLIETOREGEMA = —D Y 22— « UHA 7 LEEHKIZ
KELSBREZ TS, BMNTIE., FHES~OIGONENZEFO—>L LT, CERES X
PV-CYCLEED{EEa L V=TT ARFELINTWND, £z, A—WMBEOERAE LTix, B
INTHIEFC 2 < DL & T « B5E LTV DK ED First Solar #£25, A D VA 7 L A F— L%
WEHEF 5 & LB, PV-CYCLEIZIW L, BINTS IR D EGHAZH#HEE L T 5,

723, WEEE 54 @ BAEEN G FEARI 580 . BN TIERBEME Y =2 —10 U H A 7 iz
HAAZBEWTEY, FIHEIZHEIT 5 CERES X° PV-CYCLE. First Solar (23 1) Ai&ENE., VoA~
MR D OB E T > TN D, BUR T, V2 — 2R 5 BRI fHAITRENTH D |
L= RL U TREDBR SN b D EEZE 2D,

® Directive 2002/96/EC of the European Parliament and of the Council of 27 January 2003 on waste
electrical and electronic equipment

2 HFH (reuse). VA 27/ (recycle). —x/LF—[EIL (Energy Recover) DFAE
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1-42 WEEESSIZBIT A KBEMTEY = — LV OFAR « U4 7 LROERE E

2) PV CYCLE ME#A

a. =

PV CYCLE (X PV EY 2 —/LDEIL « VA 7V AF%—LOREEEZ H L Lf:ﬁﬁ?ﬂ@?%l
f&C, 2003 40> WEEE f8 S50 A 517 T, R KGEHLTE ¥ = — L A [EFES O3t Gt
EEND RN g2, EPIA (BN KL EEERS) < BSW (KA /KFE%%'%F%B%
A) RERBGEMEY 22— A =LV, 2007 FFITFENL ST, 2010 AR INER A > /3 — D7k
BT L VIEE A B L TV DA,

# 1-11 PV CYCLE O#HfkAg =

ffﬂ%ﬂz A FEEFIFER (NPO)

PR 2007 4E

FITAE ~NFX— T2y
KEEE>

e President (Sanyo Component Europe)
e Vice President (Sunpower)
e Treasurer (Isofoton)
e Director REC)
e Director (Schott Solar)
e Director (Train Solar)
ke A& w7 e Director (EPIA)
HERK e Managing Director
LKAHZ Y T>
e Finance & Administrations Manager
e PR & Communications Manager
e Operations & Treatment Manager
¢ Administrations & Operations Coordinator
e Management Assistant
e Country Manager Italy

S MRONIEE PN (EU INER [EdS X O EFTA INERE) CHEFEIN D KGEhT Y 2 —
& ADYYFA TN AT (EUL - gk« VA 27 L) O

AU N2 | BRI KGERE Y 2 — 2T 2 KB A — b — AEAB X

A PYCYCLE~D T YV 7HE LYy,
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FEA OB {3 - FEES, 2012 4F 11 A K540 C, Full member (PV CYCLE ®H—¢t
2 Z&FIHT 52 %) 15225 41, Associated member (% DO 1th BEERER) 1
27 tt,

< Full member >

A= —

AR, NEER, HIEER

VAR RN = Pa b

VAT AT T L= —

BRI EE F

< Associated member >

v WFEBA SRR

v EEFERE

AN N NN

IEE & A UN—REDFEEE DI

Higt : PV CYCLE Annal Report 2011

PV-CYCLE O FHEEKIL, A v AN—EDBEERGEEMES 2— LD YA 7L 257 A ([0
I - ik« VYA I O—EHOFI) OFEE T, AL N—pFE L BEEER (B, ik, U PAa
TINARDEHE) LOFRy NI—7 EBIEH LIV AT AEHBK LN TWD GEIEZ%IE),
PV CYCLE|(Z X% & [FHHRRSEA T2V YA 713 27 Ak, WEEE #5455 ORI FEHE I CHE
b0l oTn5, £o, 2L OBEERT =7 RV —LidiET 52 L2k, a A MhRD
EOKBEMTE Y 22— LD U A 7 AP —EZABRMFREL LTV 52, 7238, PV CYCLE XY
YA I MR D BHADHRERS N TEY , BURTIRY 22— AR D BHLITIThR T,

PV CYCLE IZ1%. FRM A ic KIS EME Y 2 — L 2+ 2 K EMm A — 7 —, AEE B X
ORISR A N =L LTBE L TEY . BANDIE, v —7 (K. 5t 7 #kK). =rEEk
(KD 3NN L T 5, 2013 4F 2 HRES DM A > S—#i%, Full member (PV CYCLE D+
— b2 &2H AT 58K %) 307 4-. Associated member (Z DOfhEERERS) 25 4T (X 1-43).
BN TS 31T B K E I BRI - BERI DK 90% % I /3— LTV 5%, ks, KEEMmE Y
2 —/VORGERESR | MAEE, Re¥EHE O, EO®E¥ETEH PV CYCLE @ Full member &
LT 2 2 L NARETH 25,

F£7-. PVCYCLE DIREVEH (U VA 7V AT LB L OMBENES IR 58 M) 134 v —1
EDESBEDOHRTHDOIL TS, A A —DFESE T, Associated member @ 1,000 — 1 735 |
Full member ¢ 25,000 == — = ¥ CIE23% 0 . PV CYCLE & OZFINFIZ L 0 Brg 5TV 5%,

2 py CYCLE Annual Report 2011
B PYCYCLE~DET VL 7IRELY,
2 PV CYCLE Status Report (Dec. 2012)
B PYCYCLE A v RN——E 13255280 Z &, (http//www.pveycle.org/about/affiliates/our-full-members/)
% PYCYCLE~DE TV 7MELY,
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1-43 PV CYCLE O A > "—HORFZAL
Higf : PV CYCLE Status Report (Dec. 2012), PV CY CLE Status Report (Feb. 2013) X Y 1Ex%

Geographical disiribution
of PV CYCLE members

1-44 PV CYCLE O A > /x— D PR3 A
Hi# : PV CYCLE Annal Report 2011
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b. YA 7 IILDIRR

Feiko LB, PVCYCLE TV A 7 WIAR D ERRLADAE I N TE Y . BR TR =—
VAR D BRI T O TOZRWT, LI F. PV CYCLE DY 4o 27 )Ly AT A OREEE & 558 U7~

7) RESNHKREERED 21—

PV CYCLE ® U A 7 )L 27 Ak, BN (BU INERE TS L OY EFTA INEAE) CHEFEIN
HRBFEMTE Y 2 — N DIREXHRE L TBY, RNU—a T 4 v a—LOE0ERITE -
TV, PV CYCLE ClEv U a v 2K & IET Y 2 2 KE;ER (CdTe %, CIS;%. CIGS
R) OEGEHS>TEY, BIEV A7 LENTHEHODOK 8EINL ) 2 L AKGEMTY =
— /L Ths (X 1-45),

Flexible [ 4,0
CdTe | 0,5
Cl{G)S 13,8
Silicon based 81,7

[X| 1-45 PV CYCLEI|ZET D KEGEMTE Y = — /L OFEFABINGR
Hiit : PV CYCLE Status Report (Feb. 2012)

KBFEMT Y 2 — i, FEHEHEHO GRS 50, Bk PV CYCLEICRBLIAE N TV D
KEGBEMED 2—LDIFEALITFENTHLE, /-, THTOry b T 7 b, ik - RER
DOIHE, HEEEICLVRET L LORKRIBY THY . BED BREE L DTV 5HZ,

PV CYCLE IZ X 5 &, KIGEMETY 2 —/LOHMPFEMILIBHFETHY . KEEFEDOZEAN
AEEAL L= D1% 1990 R TH L7200, BUEETIZV YA 7 SN TWDKGERE Y 2 —
UL, BRSSP ERICEEG L2 b 0, HOIWVEHEBEENL O L—AZ XV R Snizd o
MEFEAELRoTWD, 7272L. PV CYCLE T, 4% 10~15 R T, HiltpFHm 2l z 7=
KEGEME D 2 — /L ORI NN 5 & RIAATHEE,

7 PVCYCLE~DET VL 7IRELY,
B PYCYCLE~DET VL 7IRELY,
BKEE HAKRPY U A 7 bxy MU -7 ERNERS ABH— KHERICET D K& SxoL ) 5
AT N ATFE~OEY A, FAHEERE e o2 28I — (2013424 20H)
O PYCYCLE~DET VL 7IRELY,
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1) WEFHE

PVCYCLED Y %A 7 )V 2T ADFN AKX 1-46 [ZRT,
PVCYCLED Y HA 7L 2T A%, UTFTOF v c L0 EH SN, —E 2RISR
AT AOBEIZ L0 B >Tn b,

KPVCYCLED U YA TNV AT LEADTBEAD

PVCYCLEI(Z LD U YA 7 VEEE (R— b F—¥) ORE
PV CYCLEIZ LD U YA 7 VEEEF TORGEMET Y 2 —/LO#%E

O v Ra—HF— 2L BEIHRA > FOFE + PV CYCLE ~D i

®@ Ty Ra—P—ZXDKBEEMET Y = —LOfE

@ T Ra—H—CXBEHRA > b (3= —{%) £ TOKREGER
%V:L“—ll/@iﬁ\k

@ PV CYCLEIZ X Z[EXARA > MBI D KIGEMTE Y = — L OULLE - £
1

®

®

LKED21—ILEE 0KRFBEDHZED

P EIRAA 2~
N . EURARA e B 4AoL —
it B *TOABEL i) EREETOX e
N ED1—L0 ’ BEHES2— P
ADEHE & e -E:)J—Ll:a) LD YHAIIL
IR -RE
[BEE] [ 1R B ] (B4R #] [EHE] (V191 %E]
RE, BN E REEx®E PV CYCLED/S—h PV CYCLED/S—h PV CYCLED) /78—
E3 )55 T % 1% T—%
€z 3::5i 309 [Efn21324]
RAIEEIKE EURaTFHVERR
IZHo1=5
IURI—H—hSEHE > PV CYCLEASSE}E -
<. N 2 o5
- BRFIVRI—F—HEE FRAIFPY cycle S8 -

LKED21—/ILEE U LEDIHEE>

5 YHA19)L o
PV CYCLEA® AE EEZEFTOK AN
# i BERES2— a0
= L% YHAIIL
(Bt E] [#E1kE] [[E14R - SEH5E ] [VH1onE%E]
%i% DB EXS REEx®E PV CYCLED/S—b PV CYCLED/S—b
F—% F—t%
HJFH:iff"éE [EURDEAZY]
fRA T B4KEE AEEMNSDELRL
IVR1—H—HRHE - PV CYCLEASSRHE >
< > € >
BRARFIVRF2— EHRIXrv cydefiia
b=t |

1-46 PVCYCLED U YA 7 Vv AT LD
Hh : PV CYCLE A" —AL— PVCYCLE~Dt 7V v V#ES 2 4 & I/ERK

KBGEHLTE Y 2 — /L DR 40 BT (FEH KGR E S A7 L8 1 #5312/ Y) DG4
. O~@n 7 at A iFx=y Fa—HF—HE BT, @D~OD 7 ot AL PV CYCLE 3435,
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T Ra—H—%, KGEME Y 22—V OREGH O R bIIEWEINARA >~ (= F—1{22)
ZPVCYCLED Y = 7%z b L ICHE L. PV CYCLE [C B EH A2 H Lz BT, KEEMhE
Va—VEEL, BEIKRA N ETHET S, KEEME Y 2 — /L OME - ERIR L8
Ty Ra—HF—RNEHF 5, PV CYCLE [X[EIIARA > MIGEWNAENTZ KGEMET Y 2 — /L &R
WL, —TEEEHMZDLLE VI A I NVEESE (PVCYCLE D/ S— b —4%) 2%EL, V¥ A7
NWEREFRDT T NETKGEME Y 2 — NV ERET D, BUKRA > MZBT 5 KBEEREY =
— VO &, VI A 7N T T P ETOEE, BEORY A 272 ndEANT PV
CYCLE n &4 5%

KEGEME D 2 — L OKED 40 U EDOGE, O~QD 7 nt A Ixy Fa—F—HH T
W, @~OD 7 rE AL PV CYCLE MEE T 5, KEGEMT Y 2 — /VORMEL T bEEY o
IIIVEEEETEET S0, @~@OD7nv R IEKEND, = Ra—H—F, BIEKEIC
% MEEFHAZ PV CYCLE 22 L7e BT, KBFEME Y =2 — L2 iE L, KEEmETEY =2 —/b
OWMEIZLIEHIT= F2a—F =AM T 5, PYCYCLEIX, = Ra—H—7b DHifg a5
FTV YA I NVEEEZRE L, KBEEMED 2 — LOWELFTNS ., BHHEY A 7 LVEEED
TETHET 5, KEEMET Y 2 — /L Olik, YA 7 zhnd B A3 PV CYCLE A&
DHAI L 7o TV D,

FI AR A > M, 2012 4 12 HBES T 14 0 [FE, 272 AT L TR . BIEA >~ Fd 345D
2U FIZ. RAY A2 T, 7T ANMBELTWS (F 1-12), .

# 112 [ A > FOEBINGR (2012 4F 12 A REAR)

E5| XA A > E5| XA A > bk
A 90 T K 5
A2V7T 77 F—AKNUT 2
7T A 41 Fra 2
AL — 21 2 R=7 2
EQEs| 12 AA A 2
ANRA 9 I NV 2
XUy 6 Frow—7 1

Higt : PV CYCLE Status Report (Dec. 2012)

31 py CYCLE AT 2 U 4o 7 L% FH OGS D I IIE A B,

32 http://www.pvcycle.org/frequently-asked-questions-fag/

B py CYCLE AT 2 U 4o 7 /L% FH OGS DRI IIE A B,

3 http://www.pvcycle.org/wp-content/uploads/PVCycle-LEAFLET _en_web.pdf
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) NEHE

PV CYCLE IX[FIY L 7= KEGEME Y = — VAL 2577 o MIFrAE L TE86d, U
A 7 NVERE, VYA 7 VEFEEE (PVCYCLE D/ — FF—{RETRA Y, ~ULF— A
A XU T DI04, FEANTIEAR) ITESh TV,

# L3 ICKBGEMEY =2 — O — M7 VWA 7 WV Jiik%7~rd, PV CYCLE Ti%, BAT (Best
Available Technology., FfiICEKBOTE) ZHWAH Z L&2FHIE LTRY, KGEMETEY = —
JLOFEFIC A D T THA AR 72 BAT S S LT %,

VU 3 RRBEE Y 2 — X, gk KSR, HT A, v ay TIRF v 7S
. BRI A I v END, BIZIE. H T RIH T AT 7 A, vV aro
—EITH LWKRGERE Y 2 —/b, TAI=U LM E0eRIER UFEM L LT, Ly
ICHAH SN 5%,

# 113 KBEMEY 2—nN1D VYA 7 LV EiE

\ . N VA !
TE¥A AVER 5k TN b LR A B
O HERER (7 L—n b U
. aky s 2) B LR, T | g, Y=
/Uﬂ/ﬁk%‘<3 ) S oy |80%~ | ETTAYT
EWE D2 —L " _ |2 90% VAES AOD:
@ WMHFAVYIAINTGA | TTAF VD BN 70 %
VT = °
KBTS a0y
O fkH
@ wik
. @ Bk L
Y arFREK = . 90% D 7T A L
BEE Y | 7 VTV 95% D HIEAT | o
/L (CdTe, SR U 71 (CdTe 7 « ’
= P rat 2> PN
CI(Q)S %) D B IVE—HlEE D)
@ ~7 U T
@ HITRELHEKRY P A
Vo TR EIZ X AT

Higl : PV CYCLE HP(http://iwww.pvcycle.org/)

S PYCYCLE~D T Y U ZHE LYy,
% PYCYCLE~D T YV Z7HE LYy,
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C. YA )L - IEEELE

PV CYCLE |Z & 5 KIGEMTE Y = — /L O RFEREINE X, 201342 HFFA T 5541 I IZ#E L T
BY ., EUEITFEAEN LTS (2010 4324515 80 k>, 2011 A=/ 1,429 F ),

ERIONRE RS & A Y ORIEN 3063 hr kb %<, R0 55%% HHTWn5, &
WA XU T8 1005 by (18%), R—F 2 RKA3584.5 b2 (11%), A1 7133934 ~ v (T%)
DEINEE 2>TW5S (¥ 1-47),

PV CYCLE TlE, KIGEMEY 2 — VOREERIFIASHOHEMTLEABELTVWD (R 1-11),

Treated waste tonnes REEREE
Spain
Italy

M France
Belgium

m UK

W Poland

M Czech Rep.

3.063

Hungary
B Greece

The Netherlands

Switzerland

1-47 PV CyclelZ&1F 5 SFEENL & [ h2] (201046 A ~20134-2 A)
Hi#h : PV CYCLE Status Report (Feb. 2012)

# 1-14 PVCYCLEIZ XL D KIGEMTEY = — VFEFHEEREA L

pEFEE (PV CYCLE#RE) | HiGR@EL (EPA )
2013 2,300 k> 15.5GW
2014 2,800 k> 17.5 GW
2015 3,400 kv 19.5 GW

Higl : PV CYCLE Annal Report 2011

d. SHROFZE

PV CYCLE DA # OB & L ClE, WEEEfE S ~DXfIG & L TA RIS i 5 & E O ENE~
@xﬂ“z‘»ﬁ%%mé oo E B, WEEEHRSIZ LV, EUMNMEIL 2014 0 FH— - £ <
WZKIGEMTE Y 2 — L DEYL « U A 7 WRDENEZ BT 5 LER B Y | ERNEORNEDN
ElC L RELS B 5E8121%, PVCYCLED U 3 A Z L AT ADEREZ R D H LS A HE
MWRH 5,
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3) CERES OHu#f

a. =

CERES %, WEEE f8 55 DIEF ZNASF LoD, KIGEME Y 2 — /L DO RhERAN-DOFRHE A RE 72 4L
BN OS2 HIUIZ, 2011 AEI2E% S & 7=, PV CYCLE & [AIRRIC, fF3RIC WEEE 54 D %f
LA I KBGEMTE ¥ 2 — VRN E T 5 ARerEE BIE . AR ICxhied 2 ks L ONalue - v
P A J VAT — LDOREEN KD S 722 LAY, CERES MDD mD—o o> TNEY, ks,
BiFF 5 C CERES & PV CYCLE Ol 5T L TW A4 « MR <, Wi 1dss a7 gk &
LCIEEHL TS,

# 1-15 CERES OfHAR 2

FHRR R FEEFFARE (NPO)
SNTAE 2011 4£
FIT{E 75 % N

e Managing Director

#f%k - A& >~ 7 | Operations Manager

AR e Management Assistant
(2012 4 3 HBIE, A Z v 7 44)

MNP (EU INEE [ES L O EFTA IR E) (cB i A HERGEmEY =
FEES —NVBIORETECRAET IR T v 7 DRI VA 7V AT ADTE
i

KIS BT 5 2T O AT — 7 LS — a4, BUER 120 O

Ty Fa—H—

AR AL N — (RIS D) IO
R R
S oN— > .
e R
> V VAT AL T L—H
v BBk
v

European Recycling Platform
PricewaterhouseCoopers

SN— M — 4k PV Recycling, llc

% - B *  Le Syndicat des Energies Renouvelables
*  Transenergie

*  The China New Energy Limited

IEERE A U IN—EDESE D I

HiHfL : CERES 78— Lri—

CERES » EHHEF5 L, BN (EU IR E TS O EFTA INEAE) (28 2 HFE R L OHEE
BT KBTS 2 — DRI« VYA 7L Th D, FERICIZA v R, sk ToiE
BER L RIEZ TV 55,

CERESIZ L % & [AfHMkIZ K EmE ¥ DOFE (professional) DA TR I TIRY . B2
AR OFEE IR AT 2 2 L0, KEGEMPEEN X 2 A2 OFICHET 5 2 LA, 2

S CERES~Dt 7V v VHEIC L A,
B CERES~Dt 7V v VHEIC L A,
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VN —HERITAR DB DRI & 72 o TV D, KEGEME Y 22— « FM DO U S A 7 TR 5
ZOFENCHIRE S D720, A= —RPEFEEE . VAT LM T 7 V=2 —IrbEIBIK, =
Fa—HP—F T, KEEMERXIIELETOAT —7 RV F =) CERES I[ZBMIT 5 Z & A5 Al HE
Lo TNBE,

CERES D A U /N—#UFNAFNTHIA LTIV | BUEK) 120 DAEZE - FRN A 83— (REEEDH D )
ELTREINTWVND, ZITHTZ>TIEL, BATD 32D A L —FEHN IR AFE L 72 > T
Do

v Member : EMELFFSTo A L X— (A=D1 — EANEE, WGEEES)
v Participant : #EHEA 220 A LN— (A —H— BaAEH, EELE)
v Associate : EFLSAD A R — (v Fa—H— HIBK)

CERES DIFENE X, AV NN—DESBICIVIEbI T\ D, A—— AL, Re¥EH
% (producer) DHEREIZOWTIL, BEBERNC 4 BEFEOM (600 = — 12 ~5,000 =—1) H
RESH TS, ERRLSOERD A 73— (nonproducer) (Z-2OWTCik, F2E T —7H 500 ~—
PR E SV TN D, A U N—DFESEIZ L HIAIEA T CERES O E B HICHRTHIL TN D,

# 1-16 CERES ®»4#2%# (producer)

Mermbership categories

GROUP DEFINITION COST
A Producer of over 100 M peryear £ 45000
B Producer of hetween 50 and 100 MW pervear £ 2000
C Producer of less than 50 MW peryear, distributar, installer, owner £1000

D Labaoratories, research department €600

CERES & PV CYCLE O4EE% # il 95 & PV CYCLE (35 K 25,000 =— 12 T& 5 DIZx%f L,
CERES |3# K 5000 = —1m & | I KE 2N B D, TIUTHERE A > — BLOVS— )
—GETHLVHA I NVEEEZEO X NMEBEAFT—LOB NN KX RERD—D & o TW5,

Jexkod L 30 PV CYCLE Tid, A KBEME Y 2 — L OIS U WA 7 VIR 5 8 AP
2 TPVCYCLE A U N—DFESETH-TEY  MRLELTA U RR—Da X MAHERKEL 2
HAFX—h Lo TS, —J5 CERES Ti, i FE KIHEME Y 2 — L OB L) ¥ 2
MR D EMA 2 TARTL Z EICRE LIV A 7 VEEEOH%E CERES O/3— M —1x#
ELTHEY, fEL LT CERES OMERE I TICHEE 1IR3 A FOHLTHDLZ EMnb,
AU N—DIEST B VBRI Z 5 2 L WHEREL 725 TNV B2

¥ CERESD A v NR——EIZZH52BROZ L,
(http://www.ceres-recycle.org/member-list/members)

O py CYCLE AT 2 U 4o 7 /L% FH ORGSO I IIE AR,
U B Yo — U 50 LL EDBE . REMIE IR,

2 CERES~D b7V v &Ik 5,
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b. YA 7 IILDIRR

CERES OIEFNL Y VoA 7 MARDEGEAN L TH Y BUIR TR Y = — R TR D BHLIZ T
TWW, LLF, CERESDO U B A 7 )V AT AOREZFEH LT,

I) RESIhAKREERED 21—

CERESD U YA 7 VY AT AIKGEME Y 2 — VDL ERNHEE L TBY RNU—arF v
3 F—EOZ OMEIHEEITIY o> TRy,

KBTS = — ik, EERAEFEROW G ZER0 H->T\5, £7-, CERES TIEKBEH
BV a— VI TRET LA T 7 (tf., TEARSE) OEIGIT>TWnD,

7I) IREHE

CERESD VY %A 7 )L AT LDOFHENE X 1-48 12777,
CERESD VU YA Z NI AF AL, LTFO7atE Rk iEHASN, —ERANEITRE S 2T
LD LY Bpo TS,

KCERESD U H A VIV AT LD T atA>

T Fa—HF— | XD EIRA > F ORFE - CERES ~ D&

T Rz —W—I L5 KEEMEY = — /L Ok

TV R —WF—ICLBEURA o~ (8= hF—{3) F TOKXKBE]
FY 2 — /)L Di%E

CERESIZ X B [aXARA > MBI 5 KB EMT Y 2 — LV OIE « RE
CERESIZ L2 U A 7 VHEH (R— M F—{23) DO&EFE

VYA 7 VEERIZL D AT E TORBERE Y = —/L Ok

@6 0
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LKED21—ILEE SORFBDIHZED

&

v Vv

R i EURARA >~ EUA A2 b YHAIL
et el FTOABER [Bue FEEITOK
. ESEE) L3 BEHES1—
~DEH wE e E‘{;{;ﬂ;@ I D%
- B
[HHiE] (k&) [ERE] [EigE] (V1B %EE]
RE.EBIH.E REEEE CERES®D /S—hF— CERES®D /S—hF— CERESD /S—hF—
(05H% [E#E] =3 =3 b1 S
(€2 3ac}iA ] CERESOY/S—hF—1 %
fRIA T BE KRB
IUR1—F—HEHE CERESAHSSEHE

S 2

v V

S

LKED21—ILEE SO EDIHEE>

ERFTIURaA——AE1A

L.
CEmEIEcErResAEE

BRIV LV ERENANA

o YH AL S
PV CYCLEAN®) g EEEFETOKX 290 i
i EDa—ILD BEHES — EDa1—ILD
= D% YY1
[ &) [fR k] [[=4R - S ] [V EEE]
EBNE. EES REE%£E CERESMD/\—hF— CERES?)/{—F
BE h1=E 3 ¥
[ RE [ERDEAE25]
fRAA T EEIKE MAENSDER
IUR1I—H—HEHE - CERES $SEHE -
< > < >
EHIFTVR1I— BRTYYIIONERENGA

i
X 1-48 CERES®D U WA 7 )L AT LD
Hh : CERES AR —AL~—3 CERES~Dt 7 U v V&% % & & IZ/ER%

PV CYCLE & CERES D U WA J )L AT ADFEND—DZ, B « VWA 7 VIfEDB T A B
B2 — ANET B,

KEGEME D 2 — /L O 50 A DG, O~@D 7 ni A Ixy Fa—HF—HH T
W, @~®n 7 ¥ AL CERES MY T 5, =2 Fa—HF—F, KGEMEY = —/LORES
Ao B bITWEI AR A > N % CERES OV = 71 # % b & IR E L. CERES IZH#E%4 L CT &R
AY MR- BT, KGEME Y 2 — Va2 MEL, BIAAS Y N ETH%ET D, 22T, =
R —— 3 EL LOREIR A > N E TOEEICR S E A4 A3 %, CERES IZ[EIA A~ k
IZHIE SN KGEMT Y 2 — V2R, VA 7 VEES (CERESD/S— b F—43) Z@#E
L. #EEZ 720 YA 7 VEFEEE L. BIREAA > b B LS E CREBEMT Y = — /L& 8
ELYY AT NEITH, T 2T, BAERA > MIBIT 5 KFEMTE Y 2 — /L ORE - FEIZ)H )
5E ML CERES BNAHT L, VA7 VT T hETOEEB IO Y1 7 1i2h b EH
XU A 7 VEEEASNEAHETS (PVCYCLEDBAIE, ks VA 7V EMEZEDTAT
PV CYCLE 28 & 4H),

KEGEME D 2 — L OKED 50 U EDOGEE, O~Q@D 7 nt A Ixy Fa—HF—HH T
W, O@~O@D 7 etk R CERES MY T 5, KFEMTEY 2 — VOMELFNOEEY 1 7
WY A T NVREZEDOILE THET L7, @~@DD 7 vt R FEAM SN D, = Fa—HF—(%,
CERES 2% % L CT ARA » MaER-72 BT, KEGEIE Y2 — Va2 ME L, KEGEMEY 2 —
NORMEIRDERITI= Ra—HF—NEHT %5, CERESIE, = R —H =5 OmiE 2517
TV A I NVEEFELRTEL, BEE2ZTY) A 7 VEERIL, KBERTY =2 — 1V OMEY
Ao D BAE T3 & CHEBEEAZIT 9, Z OB, SOBCRIEOHE L R, KBEMEY 2 —/1 0
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Wik, UV A BT A 7 VEEFBENAMT S (PVCYCLE OA 1L, ik
BLOV A 7 TR D EFIL PV CYCLE BN AH) LA L o> Tn 5,
ek L3V CERES Tid, MHFEABEMTE Y 2 — /L OISR LY o 7 Wk 5 A
EAETAETHZLICAELEY AV VEEEDHR% CERES O/8— hF—f¥ L LTED,
CERES O HAHIE, 50 BURIH DA OEIMAR A » MIEB T 5 KEGEME Y = — /L ORE - £}
BEIROIERE, VAT LAREOEHERN KB THHTD, A U N—BREOFDE %21
CHIZ % Z ENATRE L e o TV %)

CERES DA AR A > b (/3= hF—13) %K 1-49(2/~r7, CERES D[EIILAA > k& 7p 5%
— ML, BEEWINE IR S ENB L OEU OFFEHTRATAZEE L T Y, CERES DR
FI7e F3EEEICHB L TV 5,

Piorth Sea T
7 : . L Satelhte |
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Ireland Berlin % ,', Belarus ¢
| Pola o —

e e

Kigv
)

j‘r .-P_‘?W o 'Naglas_' (stanbul Ar

5 : ] ze
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L;j. LisBon = ot ! Athl

; : : Ens
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*--'Jr‘jp-};:ﬂrig I | Magp dsts J*H'"i Bacsesoft. Gongie. INEGI. ORION-ME - Temms ot Use

1-49 CERES DO[al[URA > b
H# : CERES 7R — ALt —

X 1-50 KEEBHMEY 2—LD T v 7’\@ﬁ7fﬁﬁ@$§?
H : CERES 7R — L —

nj

B a2 — K 50 LA, IR
“ CERES~DET Y U 7HMAELY.,
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) WIBAHE

CERES E[EIY L 7= KEGEMTE ¥ 2 — NV EZ T D77 o MIFTA L TE LT, UhA 7
JVILET, U Yo 7V EEE (CERES O/8— hF—43 JEAR) ITEERTW5,

TV a—/lk, BEENR—ZAT 85%, MfE~—AT 70% EHAHATLZ ENREE INTE
W, CERESIZL DL, YUaIHLWLWPV EY a—e~vA 7 n 7ty X0 Lyl
ZHRLES D701, RS EIFE CTHAFAREE SR TWD, /o, TII=UA, HT A, &b
EE R, 8% bR, Bix eBLCEEICBWTHAIAEN S,

CERES [Z KIHEME Y 2 — U YA 7 VFEHZTH LT 7 A0 Photocycle Industries & 73— k
F—= T EEALTHD, BIERIE, 7Y =07 I A M) —IZES KGEMEY 2— LU 3
A7 NOFHHEMWERBE L TBY ., HIAHL LZBE, VA 2077 > hoiEH % CERES
EHFEILTITO TETH S,

c. DAL - MIEREE

CERES 1% 2011 fEIZRRN. S NTZIE D TH Y, U A v - BFERRICBET 57 — X IZB 5
TWDHHN, 201241 H~4 A DRI 500 b PLEDOKGEMEY 2 — /&2 L= & RBE ST
b\éo

CERES Tl HFE KIGmEME Y 2 — Iz C 8 E T TRAET LI A7 7 v 7ORINETT -
THY ., CERES DEUN SR L T2 FEERK L 72T 55,

d. SHROFE

CERES DA #% D & L T, EEAN—A AMEX—ZABH DOV YA 7 VRO m ERZET i
TW5, CERES OFLRD Y A 7 )VHRITAFRI TRV, 2016 F TICEHEEN—AD Y
A 7 )V % 85% (WEEE 5512 &% 2018 H-LARE D HAEH) 725 95%I25] & Bif 2 BAE A3 E L
T35,

F7-. PV CYCLE & [AfRIC. WEEE fEm~Dxtis & L TABE M S 115 £ E D ENIE~DRIGR
G EIEFREO — D2 Hivd , WEEE fE Skt L7z, S EOEWNIEDONEFIZ L - Tix, CERES
DIVHA TNV AT AOEFENRD D AREERH 5,

® CERES~DET7 Y U 7HMAELY.,
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4) First Solar #t M E#A

a. =

First Solar 113, 1999 FEIZFXA S 7z, KENCAH A E S KGEME Y = — WV iERETH D,
R KD PV XU —T7F o MR LR a R, AL T a7 M, =Y
=7 VTl (EPC), 7 7 A T A LR - MERFE L L R AMICEBZ B L T D,
APEITEICHEE Y 2 — L& ChdTeE Y 2 — L RFLTHD, KE, RAY, vL—v 7 clliE
THEPBEHLTEY, 20124F TORFE Y 2 — /VAEERIT, 6GW & 72> T 5,

b. YA 7 IILDIRR

First Solar tLiZ, ME DV YA 7 70 /5 5 CTh D “First Solar Panel Collection and Recycling
Program” Z1EH L TRV . HAAEEDEY 2 — 22 TER TR - U ¥4 7/ @EEE b &)
THIRHEEZ T\ D,

O KBGBEMITIAEDE (Cd) 2&58Z L0 b, IKRAEEELOBENL, RT 2 U —
B L LT, AR KEBBEME Y 22— U o 7 V2 HitE LT\ 5, £2, BN 5
ROHS #5845 <° WEEE {85 ~D x5ttty . [FfEN Y A 7 7 v 7T KT 280 —> L& %
b D, 2B [AfIZ PV CYCLEIZINER LTV % A3 BLIR TIE BINIZ 381 5 [FEIFEE 53 PV CYCLE
T, AV A 27178 75 JMIBWTRELRITHhI TN 5%,

FtEE, VYA o7 n s s 2@l T 5720077 FEHELTEY, £V a—VER5E
T DB, FEROEIL « VYA 7 VERE TR LT BREMICNZ 5 Z & T, B - VYA 7 i
MDA L U THANL T TWD, Ffhic ks &, 2011 4 F ClcfEfttas ke L 7= 8 5h o laly -
U A 7 VERRREE (RSB L 22 5 [E - U YA 7 VERO TR 13 167.4 57 RUZ
ELTW5D,

RBFEFICBNT, BUR TR Y 22— R 5 BRI AR STy,

F) REShLHKEERED 21—

First Solar tED U YA 7 v 7 v 77 A, RN EGE L7222 TOREGEMEY 2 — a5 s L
TWW5, First Solar thiz k% &, RFEREKEGEMTE Y = —/L D FFa L 20~25 4T, EHEH DO KB
BT Y 2 — IEEAOKBEEMTE Y = — L X0 & R E MBI 5 5%,

7o, BHOBE T CRATIAZ T v TDOIV A I NVE2IT-oTEY | FtENET 5 KE,
RAY, = b=y 7 ORTORETIHC, VA 7 VEREIMEZ S TWD,

% Frst Solar tt~pDe 7V 7 k0,
Y Frst Solar ik ~poe 7V L7 kY,
® Frst Solar 1k ~Oe 7V 7 X0,
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) WEFHE

First Solar tED VU %4 7 L7 a 75 AN A K 1-51 1277,
Fistt Solar t{ED U A 7 v 7T A, LFO7 R L0EH I TS,

LFirstSolar (kO VA 7 7T a 7T 07 at 2>

D First Solar #~3E#%
© KEGEMEY 2 —/LOfE
@ First Solar tEDOFE/RIZHEV, [FIEED B A S D AR EA B2 IV CTHEE
@ First Solar #E23 KB EEHLE ¥ = — /L & [B]Y
® First Solar #:23 F4ED U A 7 )V T HH ik
First Solarft Mg ANEEME
i 8o TRIZHELY, Bt Pa—)LEEYR -
E% Solar(t ~® jff:j%fa:)&}éﬁ roEREND First Solarkt ')
' HRarEERN YA LTI
THRE Bk
First Solarft W R EL#1 ¥l %
IR —H—[T#EA
(B E] (k- 1RaE] EffE] (V91 EEE]
First Solarft &L 5 REExE First Solar #t CERESD) /S—kF—
A j1E 3
[HEHREEE]
BRI EEKE
IVR1—H—pERE - First Solartt AVE i -
<<= —> € =
J_E;T;‘i:g(ﬁ;ﬂ B A (XFirst Solarit AAE 1R

X 1-51 First Solar #£D U YA 7 L3 257 A OREE

H L« First Solar #:48— 22— First Solar tt~D e 7 U 7

S E b LI

DO~@DFutRr Ty Ra—HF—n{T, O~ D 7 ut A% First Solar (L3 Efi$ %,
T Ra—H— (X First Solar #EHICEf%EAE L7 EC, KBTS 2 — L 2fEL, Fftnbx

S DA OB 2 VD TIRE 21T 9,

Z O, FttOfERICHE> TIEL TS T

LT ENROBND, EL TS KGEME Y 2 —/1id, First Solar L2 LV [EI S 4, (A

OV YA 7 L THICHESNS,

wy Ko I RBEIE ¥ 2 — A OREIR S B A R4 L, AR, B, i,

A 7 VAR D B X First Solar #E23 & L T\ 5,
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T) JLEEF %

B 1-531(Z First Solar t£D U ¥ 7 VOB 2R, =2 Ra—HW = b EIE A7 A K
FE%’,#HJ% Va—/E, RELSHAT R EHEERESy (CdTe) (20T bivd, HT7 AFTH LW T X

Hg

fn & LT, BRI LOKGERE Y 2 — A e L THRH S,

_—

Developers
& system
integrators 4

Glass cullet

%@ FS recycling

Customer S|te

4—“&“ /

25+ years

X 1-52 First Solar £ED U H-1 7 )L O

FS .collecti-on

First Solar #E%& %+

153 2V YA 7T u—&md, AT ALYEEIUTOTa ALY VA7 1rER

Do

KASADYHA o )LTOER>

@)
2
3)

(4)
()
(6)

ValyX— i BV 2a—VERE T D

W= L BV 2B KO Bk (4~5mm) 95

MR T LV ADRE LY 2 — &2 AT L ARO KT ARG S S, BRI
£V CdEELe - EGEkT 4 VARRETD

T A LIRS HE - Cd & F b BRI & 7T 7 A & R BET 5

HTALTIF— MIBIOGHE . TT A% T Ix— MBI Z ST 5

HT AW BT A% o 80 ek LIRE T 5

KEEBHMEO)V A IILTOERD>
M)~ FETIEHFADY YA 7 LT aw R LR

Q)
(6)

W AL R R IE 20, SRS B S E D
oK« TER S To RSy 2 R 2 v 7 TR S E D,

EREIC X D S B BT, BEEI T Cd & Te l2/0fiR, T CdTe lZARL S 4L, Bih
DK ?'-éflﬁ% Va—/WTHHEND,
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Unrefined Semi-
Conductor Material

Solid-] quuld

Glass-Laminate
Material

Laminate y
Material

Dry Process Wet Process

[X] 1-53 FirstSolar tED U A 7 7w —

Results

8 - First Solar #E#& A}

C. A 5)L - IBELE

First Solar D V4 7 V7 a® 2281725 VA 7 VT, HT A 90%, F-EKFEH 95%
T.f%kLf%wcvﬁwig@Qméﬁv#iﬁ7x)ﬂ)%47ﬂdﬂV(wéoHﬁ;iék\
FEAEDFRLEL B TUE, 8RR 95~98%73 Y A 7 VRE[BEL 72> TN D,
ﬁﬁmg&wﬁj KE, R4V, v~ b=y TICRETRZHALTEY, Zhb e TOLEIC
VYA I NVEREEHA TS, KELFICBW T, METRETRAETIAI T v T2 G0, f#F
4K 1,600~1,800 F Y YA ZVFL SN TS, BfEIC X D &L U A 2 VPR R4 10
~15%D R R R THIN L T 5%,

d. SHRORE

First Solar tE DA% OFEBE L L CId, A5 IS BT 2 FFHH ~ ORISR FE T it Tnd, Bl
FEAETIE, KBEME Y 2— DU YA 7 VIR D38 L~V O FHNIAFAE LW DS, BRI D
WEEE 85X, % D& EIZ 31T 2 IERAEFEEFALOEREITRIS L, W T5ICB T 5 ReH
E~DOYBEMZDVEND D,

Fo. DR Y YA Z VT AT LOEEIZANT T, PV CYCLE %, BIEIFIA & o 4 1
BUENRD D E LTNDD,

® First Solar tk~n e 7 U > FHAE LY,
0 Frst Solar tk~O e T U L THELD.,
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5 ZDM®D ) H AV ILIZfRDHEFEES

a. Deutsche Solar AG %t 0 B 512

Deutsche Solar AG £ (2002 4= Deutsche Solar GmbH 7> H A4 Z88) 1%, fEdmR s U =2 K
T O HAES M NS AER Y =D A — B —Th . SolaWorld AG @ 100% =t TH %, 2006
I 220MW FREED 7 = ~AFERS, 2009 AERFIC 750MW, 2011 A2 1E IGW £ THIINL . Bl
TR R KRB O S R NS Y = DA = —D—2 L7 5T 5,

[FItl1% Solar Material &) BV R AEF % 2001 AIZF%S L, 2003 b PV £V 2—/L
YA I NDNRA vy NTT 2 MEEE L, 2006 FENDAMTOBEICH LTI A 71— R
L TWa, EIRIEIE, U araadili (Y ar PV EYa— L EET) THY,
BRSO K G BRI X A /L DR oM D PEZEFR P D RIFED 70 & FRx RO ) = R A
B, R, VYA 270 L TnD,

VWA 7 MR S D KB OE AL 0 B D8R 2, (b, Bt
WZEDMINATRe L 720 | @ LV Ok & O ZREZ R L TV D, PV 2 a0
R ) aryon, Yarki, V—7—% 0DV YA 7T - Tk, DIN ISO 9001
S TYDIN 1SO 14001 ik 7= LT\ 5,

Solar Material (XA Y DU A 7 VFEZILLTOERBY Thb,

# Deutsche Solar AG .  Solar Material Ik 5> Va4 7 )Lk

phase VYA 7Nk

1 PV 22— b 7L I M2 B0 S84,
600°CFEE THIERIMEL L EVA %?ﬂ/\ﬁqa LT, ¥I2A, PV LGN

2

TWBZENZW), RNy 7 v— | THET S,

3 PV 6 FEETA /5’~:Z& &(PV YV & 7 < 4R EE )
T,

4 3 [ElxmyF a7, PV BV OKAEM - EREMR, 2O

JJ:H% T v HEEREY KD FERES Base) DRI T B,
5 BN TR WIERE MIZE D EE 7 =& L THEHABT %,
6 |ENTVWBEEDIZHONWTITHIET 5,

T | BShIEbOERBERL, 2RO Ty P ELTREILESE S,

g %ﬁgﬁﬂ%@4 vy hnh, KBFEMA Y = (EE 180~200 1 m) % Y]
D (o}

b. Brookhaven National Laboratory (BNL) (ER#E5%545°

Brookhaven National Laboratory (%, 1947 4= = — = — 7 JI| Brookhaven Town [Z5% 3. S 3172, K

* Deutsche Solar GmbH HP(http://Aww.deutschesolar.de/)

%2 pErEES EERAKBHEE L AT A0 RARHEIAR DA (HR4EE) |
% Brookhaven National Laboratory  HP(http://www.bnl.gov/world/)

% Photovoltaics Recycling Scoping Workshop(http://www.bnl.gov/pv/prsWorkshop.asp)
% Photovoltaic Environmental Research Assistance Center (http://www.bnl.gov/pv/)
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EOFENAFIEFT CThH D, THRAF—EHNRHEL TEBY, BE O/ —~VWEZEFELZHEHL T
Do PVEREEMIIE R o Z—I%, PV a2 a=7 ¢ —ICERL Y T RERFEZ 2T 2 b
ZRAET D720, RSN D TH D,

2009 4E 11 HiZ 7 4 75V 7 4 7 THfE & iz [Photovoltaics Recycling Scoping Workshop) 123
WL, SR, NS PV UV A 7 VB L CU FORENR RSN, FEO PV £V 2—/L
BEFETH] (TPV £Y 22— O HEMBEINRAF— A EFEFED YA 7L (SolaWorld) | <°, PV U
A NDOBREE LTI A7 v ax NOMBIO AT aet:, BREEE ([PV U A 7 v & Ffe vl
HEME (BNL) J) ZiCoW T ST 5,

PV CYCLE D [EI KL N HA 7 L 2T K220 T (PY CYCLE)
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