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o ATE FHYERL WA 4ER(EolH, FE, &, GH4A
R0l ABGER 21BB)0RE AAEQ), AARO), FHE6), &
4, Bolol(3)7t E=o A4

13) o] AL FollA 2Ystal = HIIEREIAE Al 3]0 EPRAE] Z3HEch



[Z 3-9] EPR [§A HEZES U HjE0H

z= Ne== S
o TV, WRT, MED], oflofz ]
' ’ ' ' o THHQIRP} AFIE TOHA| RACR olsls

MEEWL BE SEH L semmmuz ou wesns sa s
WAL, M7 LT, 7| oo o= =
TAEe, BT IEE e e maio) pet 270 TRt B1S
FXIIOIX|, SAZH2)7|,

EPRCHA

AF|IHART| M7HEH 27 |RET ~
axpmg | AL WL SABLL o opmo rixiz sasm wn =Rl

M|6|H, QUIQ, H7|gkE, ¢ , _
SRl 202, ) ; SH AFE gt Alof shETHIES Sol0]

HE, T
787\, M7|CR2|0), ME7|, 2N, o 5 N

571, ZVICERL S50, 2 HiEoALY, 2/HHNE 2lELF0
M2t HiS

=

47|, HIHLE(0]o,
OIS TR |

° ROZE, 7I02f, MP3, PMP,
AY7I, TRARE, 2IN7),
HEIAO1Y, ARE, S0E20| S

o NAHE ARIHME =2l BiE

X AHEE SHON SSS 2200 HiE

AT X L o AYIJINMHE 22|20 |L =QHA
_|_07|'|_'|X‘” r&au')\)\ _;CF)_%FI_“ *l%’ixlﬁﬁﬂ —'—_o |' 1|E |_|_;-||:| | |- - -Iclgﬂ
Z o H|X|El HHE{Z| A7{SHH| E0|@ RH 52
Ey o T o St o |XIE H{EfR] £74310] B0/ XY S22
(NSNS 0E 7 |E0| SHESHK| Z= HUm o2 & Hi=
CIATT = |2W US = U=
= X I3l FES St 30t S XA A0

o HXHEU

o HiS
BJSO0|XFRIX|, EXHHES2 il v

© ALt Hio) ot
o AAERHProducer)= AJAMAE(Production chain) W9 AJAKA} 15&
HE 24
- Ok EPR Aol BAtARE HiollA o] A 2 HApel, H]
|2 7H0l WRSAZE & = AHEIAQL §A00 U= BARRE B
9 AL Yol U= AR A9
= APl webA xR S] AlF2A Manufacture)7t 3l 3 A2HE

[o]
oFg Roli AP} B S5 3L, Tl S Hot

- le) A% BRAE TUSte] HEES Hotd BWsHs AR
Ao 7h4 AT 7] WEo] o5 AL WAL o
Ak, AR QA2 BakEo] glof Topst] ojelg Aol EAN)
AzAPE AP D 4 e

o 59| J3o| FUHWA WAL Yol SEUA] JTE FRA

A U=

65



66

- AES 7ML AEHARIC] e ek AEiEo] EobAHAl
BAEAte] digt HiRolnto 2 EPRAIA} P& AEEA ot
B AR

- ARZFE 2 87 5 A9 8] o5 2 3 oA

]lo] 2A== A9k TSI =

- AFHH7HAS FEdAllA 2HAFHAE VFS AAFeE
A AYIAA] EPR Al=E A-8st e H7|Ede o] 422 5= vl
S AHRpIEo g A7l & A9 vsl | ot

Heses [z Az ues a8 | s59% |

[e]

EZE R O t 7| 22288 7ot
R|ufz] WA (7R
—— muzq AN ———

(32 3-10] 4AxI2| 2|

@ ‘@Y (Responsibility)’ 2] 2ju]

A A(Responsibility)2] 2lujo] thsfix= ofz] BHoz HIe 4= 9o
U 7FF 71EAQ1 ER= B84 2U(Physical responsibility) I 1]
X0l Q) (Financial responsibility) o& &3}

- =94 AU TRAETIE] 4, A, Agde s¥che Ade
sl o1, H]8Xtho] MolS Ealx Mollsho AQEL H|E

HI8RE et oA AT} RN EDE Botel Ar|Rjo]
82 BEA7)7] thge] Aukao Aot sulxiere] A
gl Aol 2, Beld AL AR 42 AYAE 2

- W] gRy Welz} Peisto] AAAE ARES HERittL sheete A
o avRel AEow FYEE Ao wEd 4uApt Asdow
Hl 8RO MG AT ke AR W] §S



o AAbAeh ARR|) WelEgt Peist

¢

- RO B8-S HEAD A9 AR Bezbde] 7bste] A
Aol v §REHS U Fol et E2 Aol @ AE Ak of
Aol we 2EAbEoR BE AR BT AR o]ojo]
Zolot WAOR AAbe AL HEE 5 U

- B3 AEE WG older v Y A7kEe EAVH 2

- AL BEshe A2 HISEEDS T MER BA(Visible
Fee)shs WA EPR AEo] et F7beit u18-8 7120] 204
743t efstel Helshs WE glont, BEkgel Myl wiEsks 4
F& geHoz vos] ofgithe FAL WS, Aol 9t
2 AnHog JRolA AR olg7] U] MEg EAEE 714
9o 2R HE O 27} bRl AL Sl ARH0R olele

H&xg HE8xgE
| aax | [ xxd |
:‘“@4
~ AH[R}7HH Mz
f’fﬁw
. AH|XF
Z3HEPR o5t EPR

(38 3-11] HYISH2HIZ0| Z2E[= LA

i)
)
>,

X
N

N

+

i)

i)

>

i3

s

oo

G4k
o A S EYFHEHCE BE FHY

(caseD)I ARAZE =4 2 AES AR L2 PR H
+ F& A3 (case2, casel)ol Uz

- casel: ol RIY) S AARR} AR (Full responsi-

bility) EPRA:= bl A #71E9] A, A AgE2] Aot
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H SR ES AP BF A= o AAA| AR AL e
2 2FEHH, LAELo}, 5, A9dlo] A

- case2: AAEARL AXAZE BUYL FHoke AYITHE
responsibility) & AR7E Bt 49t S A= %‘5‘6—0&, LA
H71E9 A E AEL AR olA Fdsta, A B Aol 495
= HE&2 AP FEg A, AFQL E7]d, YEgs, A2
A Qgstal glow, =7PEg H-EREo] Hhe Aol

- case3: AR} AAAI7E MU FHSh
responsibility) & AR AA|H 02 oFs
ZAAH7ZY A D AEe] e =24, H-8EEHe] el
AolA Tdstal, FiAks AL dARE A 7HA L Qe YA}
g=o] o] K@l s>

273 nE e
(collection) (sorting) (recycling)
Case1
(UARH: B2IY MY 4 HIS R ﬁT
[ | Case2 AMARX|RHO!l
(= W =a
(XIREH| : S21% MY, WX B SR EEUIEE N M +H 5T
E l
S IS 777 Case3
(XIXHA| : E215 MY + H S8 (SMxEEE| M H 85T

(33 3-12] 4Mxt 2elo] =0 WE EPRMH &

Ooll

14 EPR A= th4 919] #7182 AR 4 2 A& 513, EPR Ax thA 259 f7|E82 LA 4
9 Afehgsp7] wigel 7oA HiEEE H71E deleh BRiste] x| ek Akt ’Jﬂﬂ HHE]7] g
°]%31’43“4£‘3i_]°]3}1 gtk 599 EPRAIE A28 olop7|& uf ARl DSDERE -8019] D= Duals ojvlst

A0 EPR A= Aoz Qlgf o|gHAA T el H = 7;‘12 olm]gitt.

15) d=Lo] EE%} EPR A% §FL AAAF(Certificate trading -2 Tradable Credits)2eo]gt: 3o},
AHEEFA7E TS JLEAAE FHAAE S3f AL %—4—‘—’%"&47]’ ok o R HEgo ARt
OF HE-EHFA|, XAAY] AATF §lom, B ALEAA S B AEE DA APSE At

At 4 HEI/HEL J=9] EPR AT EPR R3] d9=A] ettty B0he E2sh= uhd, J=2
4 dE=7F=9 EPRo| AARAECIA YR =gt Bl 85ES X9+= HaL4el Atz H]‘\‘l""l‘:}.



‘BYF HIE EPR HE 7|, 24 H7|S ‘2023 KE| X

20124 HEARIZHRIXIZIWEEDS /o) BRI IES EPR Mg 5202 27jet Q201
of ARfZ HIRIDFZE BiPRs Kl 102 5Y, EHUE THES MARIIQITIZERIEPR) o S

2 MEHIEHRoHS) S50 F7I3HCt.

0[0f] AHOIME SRVt UHSH EfQE IHE2| EPR Fut 2 S-UQI0) Choll A2 sias
IOfGHA| et JHYRI02H EHYEUARSIE FRO= At 118 7Y, 23R g &=
At =M E HEX DHIES 22t HABPI= o1, 113 147K Y-l 7I7e=
SEUE ARZBO| TR HA2 2019 IFMA| SIS, ok, JHERE Al Al [= Skl Al=lE

2021H0IM E|A 202302 AHY|St
(&2EH[0], 2018. 11. 14)

o
o
i
10
32
o

B) H7ISXHERHT HT

o WEAERTIL WIIEE £0l8F 5 Lol ST 47
L oofge] Bow HlBe ARske AR U AP EHE

A BEEe Rah A5 A

A gesr By, A21zo0] ofs) 201849 19 1905E AgEa glow,

w7120 Aee Aegon AYsiEe ARHoR St

7| SRR EO] Rt #7120 4% B tigARe] o

3fo] Hatg

47} T vhgo] ofd MH(AEE, ) B)ozut A A9 Bt o

Aol A2)

HIIEALREHE) - HIEAEG ) x RARE(he) x FFAF

", AREe] e Hatage thedt 2

(o}

(e]

(e]

(e]

E 3-10] H7IE |0 ME 2ULE

e o 28
Ve =2 st 3% A 2
gEHi2 158//kg 108)/kg

=01y 108!/k -

ARy |2 =0C Bl -

711 25%/ig 108/kg
e 302/ig 10%/kg
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2_EiYE 252 Sdat 7ol

1) EHYE 2= 74

o
=
Q.
o
sl

il
Mo
Eu)
oS,
2
N
1z
filo
)
)
o
>
i)

2 Agsiel BE Yo A%

o HYHA= e F5ste 2419 S0 wet SiHEDA, shERte
AA, 7714 528 &5+
- 838t &Aool weEt 1A (E8E AR, 24H(E=EEE, CIGS
4 CdTe qH), 3AN(A=AS, 77) 2 AAN(SAHE, E22E
9= 7 7Fs(HE, 2010)
o BAFog FA AR AZEA d(c-Si PV, Crystalline silicon
Photovoltaic Panel)¥} B4 sfd(CIGSA|, CdTeANE &

L

2 3-11] BiY¥d 28 3R

=2 L
e 200um B2l Gf2 HAY Si7|H 018

Sy a4 o2y 2 ZFo| M= CEy I olg

Bfal| a-SiolLt OIMIZH Brarg 71 ol ¥4

CIGSA Cu, In, Ga, Se 52 H=Z dl= 9y
SieEA CdTeHA Cd, TeS ¥==2 otz 8O

el NSt V& EAZ FH sipiE oEg
o3 Eﬁ%’% TiO20 & B=7t _%*% E—”FE;POZI “E*X.Jé;tf M2 Ef

S7\eat R7|H=HE 0|26t Biaty

o @, FHoxE AFE AYEA HdY APFEREC] 90% olFo=
7V o, i g Eo|Y H2HATIO|E 59 AAY B
T HEY T Es] AP 5
- 2A1 BRI vhet gjkAE v n ] west AR g A
22 71 oAl fEjet 22 M-S 71w ARSS £ glo] Azt
A%t 7Fs (AU A A 2016:367)

- Bht A E B AEEA, SRR REEAIAICIGS 9 CdTe),
A=A-EBADSSO), 771 HFAXA(OPY), HEEATIOIE(Perov-
skite) BIYHA] TOE &



Glass EVA  Solar Cells Back Sheet PV Connet PV Cable Jucntion Box Frame

(33 3-13] ey 289 714
NE: SIetdFAMEIICTY, BYY HIiZol Ba| MEiEAL 3 JHM-et §17(2018), p.30

o ZAWA A HIHA HdS gty og oF 76%9] fE(Ed #H),
10%9] IEAHDEAt WAE 5U 1), 8% LFre(Zad), 5%
Si(PV cell W), 1%2] 2] (interconnectors), 0.1% oW 23} 7|&} F
A, "Ho® FgEo] 9lo, FAHls HEERE Aol

Si Cu ___Ag, Sn,Pb
YR0E 5% ' 0%

(38 3-14] ZHZHEZ EHYTX| F1gH]

[ 3-12] M2I2A 2T YT T2ol 7Y AN ¥ HIg

T8 &M 3 AT(IHSE) T4 Hig
LR05 T 8~20%
gaize 65~85%
EVA/HAIE 7~10%

E 3~4%

7|EKT7 B, HHE S) 2~2.5%

XtE: SolarWorld Innovations GmbH(2016.9.6), “Recycling von PV-Modulen
SolarWorld AG”, ZX[al| 2| 2018 XQIE(p.9)
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3RHEA HYHA L SRIEEHEA Zo] 829t £4] filmol Ea#fo]

FA] film 3% FL, SRFEEATE 1% olstz

SHE Hopan) Agee] 2o ARe g} sRtEuEd 2 7

foil 5 F&A4E

FEEGE7RE P EAE 2016)

[E 3-13] EYTXIE A0 A 25, Hl

s o MR HE E= 71
= = S |
- Jh sz mepmm o gom | EUERE R
= e e 2fl, YIS, EMAH| S
— ZIS8 =% HO|AE, HEF, Fumace, PECVD,
o 422 oY BYTX| S QA7 |, EIAR,
EHQERIX i
HUIK| RPFe TN Aaj= EHoIFX| Passnation, ALD, RI_E,
2 B EEPS] 20X, AX=2, Xt=st
2 (SE. PERI, BCSC, SP cel) ' ool
S Ol&4H| CHE 2A4H| S
5| OFX = O A
o EHO |_-|X| Eg, == HH_J Xl'IE, Array )ng, HHAJ ’é”jl,
25/BOS EVA, Back Sheet, 22t &K, | o ) =
|2, T Mz e e
Roof-top, BIPV, QIHE{, PCS, BiYd 2E MF,
PV System Junction Box, &%t S ChY 2LHE,
gt AARL XIE S=S AAE S
SPIZ U EUTAE B2, | oo o wss wer
/7| ECAE, HZ V1M, Uk AE, - HE ;ol -
A4 JRA TCO AX S e
[E 1as deiz 4
N2 | ARYBE/ | e eep W EeER W | oSO iR SO
= = = (s i)
= 2= =2E MH| =
o
EfUTX| 2E, Cable, T4t
i , ’ ’ HE U AN 22 A
BOSIPCS/ | Ess(oprpetn), mUiefey, Alag, | A% @S B A
" ¥ BIPV °
o
Substrate(&2], SUS, S2tAE
o} e CIGS HIat EfQIFX| U
| .y QA2 /7|mt S), *2l, Mo, TCO, M334 E.:gl_—zﬁ anilz
3 H_Vl, 1 CIGS %E % =o' © S
ARYBE | P Sef CIGS BIYEA 2 | CIGS Sof ehrEA|
DE/EH| 25 D535 HHl &
Dss | EER/AMY
C 3/2E/ HH ANIlE AT N B, MAES N A B
A|
H=2/AKXY
OPV | 33/2F/ A AN/l AT N B, AES N A B
II‘H|
o

Na: SA7|UY, 4714027122 EH(2016-2018)



2) 2E9| K3

g =4

(1) HFT g §&5410

(e}

@ +99%T A8 A §24FY

o

S EE Y EIIATHY 249 2)(2018) HYY Huid
AL 9 RAEIRE Aol SEIE kY] FRE W
£9] §3182(Cu, Pb, Cd, Hg, Cr, Cr, Cr' )] Wﬁ &5 245 5%
3 AES 4demxdemzB AHSH & 12} AFAE E-& ARESEY 2mm
A2 AZ thF 22 L= R AS AEE S

L2404 TE AR 1002 H71E F7AH7]E0l Eoto] XI5
A4 4y, 8584 A S35 77K 84(Cu, Pb, Cd, As, Hg,
Cr, Cr*)ol, £4] Azt 37k F4(Cu, Hg, Cr*")o] BE ARoA A
FeHA olstg HAE

i G(Ph)2 BE AlROA 0.064~0.541mg/Le] M2 EA=UC
™ 371X AZoA H]A(As)7} 0.008~0.138mg/L HIA=E HE
H71EHEE ALY TERL] AEHIEC] deE folEE
FAE A7 E7 R WEY 7744 S35 BF ARHYE 71E 1
o= HEE

o ¥ 4
2 H]

~

23 AR} A TS 309714 SRk RS SEsn
SAYATRAE ARGl B AH'S ANgate] A5 AA e

THAE A &+ A=S WA

TAHFEE B0l FRE Y= E=% 7Ied HEF 7Iec] 58
Hoklabd nElg A, A4 W Sof Aok nE x| o QA4o]
ol wet SAEGE ZEl] §EHES B9l Folgt Adiol A&

ok

=A g2l
Pb Free B9 &

sfoF & Ha/do] Zﬂﬂﬂ Ao, gl &

= T
By bt = g Beel 2AE 6 ALkt A9 $4

i)

19 2209, S Aol o) A L ALY S0018) .8
1) AR AR U AN O] 83 AT
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. SAEE 95 AN | AR0] ASH ~HHYE BE
E2(1.5m x 2.5m x 0.7m) (Specification of FPVs) By E o A X

(38 3-15] +HEILY SE4E

o EﬂobaL REL AARAAE Tkt 7|&e2 AZREY, Y3 71& Yo =
X2 4 ARl Ael7t s 4 U=

o that Fe] Balo] ojehd Sy =4S Aol HepuA: =R
o] :ekel CdTeAZA, oAl o] H5e] A= At wFo)

o
A g1 e

o S HoY BEL Y AejEe olgdtnE 48] BAYE



[ 3-14] =8 MMeT|E L &AM
Alges £ o =1 A7IES
TUZHLE A mg/L 1.0 0|3} 1.0
=M - oY glg A 04832
o - oy 82 A 0|82
M T 0.5= 0|5t 0.24
B NTU 0.2 0|5t 0.020|5t
SUNEE mg/L 50 0|&} 112
HEHA mg/L 0.7 Olst 0.05
Aot mg/L 0.001 0|5t =dE
20|12 AHEYH mg/L 0.02 Olot =45
=24 mg/L 0.15 Olst 0.03
EitgEA mg/L 1 0|5t 8.5
OFEAEEA mg/L 1 0lat E4E
5A0|2 mg/L 25 O[3t 23.4
Hs& mg/L 0.0005 O|a} E4E
2] mg/L 0.1 0|t 0.002
= mg/L 0.001 Ola} 0.0003
Uy mg/L 0.03 OJa} EdE
=] EN mg/L 0.001 Olga} 0.0005
= mg/L 0.001 Ola} 0.0002
e mg/L 0.0001 O|at 0.0001
oA mg/L 0.3 0|5t 0.003
A mg/L 0.03 Olst 0.001
IIEE mg/L 0.0005 0|5t =ds
67t132 mg/L 0.005 0|5} =ds
LHES mg/L 20 O|st 11.8
1,3-=EtC|ol mg/L 0.001 Ofst =4E
1,2-5EtC|ol mg/L 0.001 Ofst =4E
1,1-CZ2=2 201l mg/L 0.003 OJst E4E
ClZ222HEt mg/L 0.002 0|5} =4E
OIMIEAL HIY mg/L 0.01 OJa} =4E
AlA-1,2-C12 2202 mg/L 0.004 O[5} =4E
1,2-0E220E mg/L 0.0004 Ofa} =245
1,1,1-E2|2220|Et mg/L 0.01 0|5t =4
[E 3-15] BT 4 85 Al
AlgEs el AlgZat
ArE A mg/L =24E
S8 mg/L =24E
EZz20 g mg/L =4E
U hEEE =] mg/L =4E
1,1,2-E2|Z220|E mg/L EUE
HEZZ=Z20|2d mg/L 2ds
AE[H mg/L =UE
N,N-ClHEorga mg/L 2ds
2,4-=2C|0EI mg/L =4s
2,6-==FC|0tEI mg/L =4s
ZEYHFI= mg/L =Us

g AZHe M7|FAE 2 MMM (http://pof.konkuk.ac.kr/)
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4_sHelAk|

1) EU(RESE)

(1) A 7]-AR}7] 7] X H(WEEE, Waste Electrical & Electronical Equipment)
o FHoAE= HlE £ & F7Iela Q= AFE, TV, 941, FUE 5
AR 7120 gt g aEE ZiAdskaL =8 Aol 7]ojst7] 98 %71
LI P S B = B RS o = B 2 = S B I o) P S
WEEE(Waste Electrical & Electronic Equipment)E &
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Abstract

A Study on End of Life Management of PV Panels for Seoul

Min Kyeong Kim, Hang-Moon Cho, Hyeon Jung Nam

The Korean government has established the ‘Renewable Energy 3020
Roadmap’ as the core plan of the energy transition policy, and set a goal to
achieve 36.5GW of photovoltaic power generation by 2030 to increase the
share of renewable energy generation by 20%. As part of our policy to cooperate
the ‘Renewable Energy 3020° project, Seoul Metropolitan Government(SMG) is
pursuing the ‘Solar City, Seoul projects. SMG is promoting various
photovoltaic projects with the goal of expanding and supplying 1GW,
equivalent to the capacity of 1 nuclear power plant by 2022, and installing mini
PV for 1 million households.

Since 2007, when the SMG began to expand PV supply, installed PV panel has
increased drastically. Considering the life of PV system, it is expected that
administrative demand for waste PV panelswill begin to emerge from 2023 to
2025. However, despite the expansion of photovoltaic power generation, the
management system and the government's policy on waste panels are
insufficient, causing confusion about the scope of work between organizations
of SMG. Specific guidance should be in place to address this.

Poor photovoltaic waste module management system

In 2018, about 20 tons of waste PV panels were discharged from all over the
country. The classification of PV panel as a waste is not clear, The lack of

demolition-collection-disposal system has caused confusion among



departments of SMG. In addition, although regulations related to photovoltaic
system installation are relatively clear, it is difficult to grasp the actual situation
because the regulations on waste PV panels management are insufficient and
data on PV panel inventory and waste PV recycle systems are not established.
The amount of waste PV panels to be generated in Seoul by 2040 was estimated
by considering the installed PV panels and future PV panels. The forecasted
waste PV is about 1,000 panels per year by 2022, and starts to increase to more
than 34,000 panels per year from 2030. It is projected to be 420,000 in 2040.
If you want to remove PV from your home, apply it to a photovoltaic installer
and collect it as a large waste. Household PV must be removed by solar
installation company. Discharged PV panels must be cllected as large waste,
which is then transported to waste storage site of each Gu District Office.
The national PV recycling center will be completed in 2021. If the PV panel is
included in as an EPR item, the producer is responsible for collection and
disposal. The solar modules discharged as large wastes are collected at local
governments and stored in storage areas, where PV producers transport them
to recycling center.

The PV panels as a large waste must be collected by the local government and
stored in a temporary storage site, which is then transported by the producer
to the recycling center. A typical large waste management system, when the
emitter discharges large waste to the designated place, the municipality
collects and disposes it directly or through a consignment company. The PV
panel producer deposits funds in the Ministry of Environment, which must pay

a deposit when the contractor processes the waste PV panels.
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