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Tuesday 11', February 2020

8.00
820-9.30

10.00-13.30

13.30-14.30
14.30-15.30

16.00-18.30

19.30-22.00

Mandatory meeting point for bus pick-up - Hatel d'Angleterre Grenoble Centre

8.20-8.30 Welcome Coffee

8.30-8.40 Welcome by Christophe FERRARI, President of Grenoble-Alpes Métropole
8.40-9.00 Welcome byCaroline MISCHLER, Head of DGE delegation and Masaomi

KOYAMA, Head of METI delegation - Presentation of the workshop
9.00-9.20 Presentationof the Grenoble Energyecosystem by Cyril ISABELLO, Director

of Innovation unit
9 20-9.30 Pictures and departure by bus

Hydrogen Sequence : Co-chair DGE/METI

Visits of CEA infrastructures on hydrogen production and P2X [Lhr]

Presentations (Lhr)

o Introduction to the CEA Liten new energy strategy (15')

o Presentation of the Valomé project - Vicat (20°)

o GRDF hydrogen gas transportation by gas pipeline (20°)

®

Presentation of Japanese and French companies on hydrogen (10" each) + Q&A

o ADVenta, Ataway, Sylfen, H2gys
o Toyota, lwatani, Panasonic

Lunch buffet - BtoB
Green H2 production:

o Visitof Engie Cofely installation of green HZ production on site

Bus transport mandatory to Air Liquide
Hydrogen: Air Liquide (Co-chair DGE/METI)
o Security clearance (15)

o Presentation of hydrogen strategy (15')
o Presentation by Asahikasei (10°)
]

®

Workshopvisits / discovery of activities: hydrogen and biogas / space

{an example of expertise and use of hydrogen) and cryogenics

(illustration production tool) (2hrs)

Diner at Les Jardins de Sainte Cécile - Return free time by public transport

5 Place Victor Hugo

Grenoble-Alpes
Métropole (GAM)

Le Forum
3 rue Malakoff
38031 Grenoble

The Alternative
Energies and
Atomic Energy
Commission (CEA)
17 Avenue des
Martyrs

38000 Grenoble

CEA
CEA

Air Liquide

2 Rue de
Clémenciére
38360 Les Cétes-
de Sassenage

18 Rue de ['Alma
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Wednesday 12 ™, February 2020
Mandatory meeting point for bus pick-up - Hotel d'Angleterre Grenoble Centre

Biomass Sequence : Co-chair DGE/METI

5.00

930-12.15 Solar & PV Recycling Sequence :

12.30-13.30

13.30-17.00 Smart grid Sequence : Co-chair DGE/METI
Introduction on Smart Grid followed by demos in show room and lab (90°) :

17.00-1710 Closing comments by DGE and METI

17.10-1800 BtoB between companies (Smart grids)

Bus back to train/bus station
L RTY

18.00

Co-ch
F

":’

-Rosi, ApollonSolar, SERMa, Wattway

air DGE/METI

Presentation of the activities
of the French national
Institute on solar energy

(LITEN] (30°)

Presentation of companies

(10°) Q&A - cards’
exchanges

-Kaneka, NPC,GRCJ, Harita Metals

Lunch buffet - BtoB

o

o

Visit of La Poterne (boiler)
presentation of the district

heating network (60’)

Presentation on bio resource thermo-
conversion technologies for energy
and P2X application (CEA Liten)
(20°)

Presentation of companies (10 each)
on biomass - Q&A - cards’ exchanges
-APIX, WAGA

-Fuji Clean, Hokkaido University

®

o Group 1: New generation of Medium Voltage equipments: green
(SFefree)anddigitally enabled(loT)/ Softwareand analyticsto
manage DER (Distributed Energy Resources) integration on Grid.

o Group2: Demand Side: Microgrid solution for prosumers

Presentation of the Institut des Smart grids (5')

Presentation of French and Japanese companies (10" each) + Q&A

o0 Enedis, Energypool, Exagan, Roseau tech, RTE / Cosmotech, INES, IFPEN
o Daikin, NEC, Nissan, Sumitomao Electric Industries, Mitsubishi Electric

5 Place Victor Hugo
Tenerrdis
19 Rue des

Berges 38000
Grenoble

La Poterne

42 Chemin de |a
Poterne 38100
Grenoble

Schneider Electric

Schneider Electric
Site Technopole
GreenOvalley

Conference Room
& laboratories

28 rue Henri Tarze
38000 Grenoble

Schneider Electric

DGE-METI WG ON
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High visibility projects from Oslo to Hong Kong BIPV

La Seine Musicale
Shigeru Ban
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Spread of Building Integrated Photovoltaics
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2030 PV Market forecast in Japan
20305 KBAREOHAXHIE T
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PV OUTLOOK 2050 : GHG80%HIFEREFI. | Zm(Ac L
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Generation electric energy and ratio of major country
FEEOREEHELEE

T
FXUAR
14 > K

o7

h T A
N 4
T3V
T72A
w E
1F¥UR

15U7

(= | @@ | z#A2 [FFh [ x» [ zof (20154)
| | | | | | | | | 58:442
| | | | | | I (2.9%)
42,970
[ | I [ [ [ 1
13.830
| LI 7% EROREENRLA
10,656
| (18.3%)
10,353
| -(0.9%)
6.707
|<15.1%)
6.410
(14.3%)
5817
(2.5%) £5UF 1%
5635 U2 1%
(77.6%) THIA 1%
5|492 a 20/0
1 (S0.0%) I522 2% LUK 6%
3,364 EB RERME (@KW . Ov7 4%
(20.9%) (FB) : BT HBEHE(%) 777N 2% gk 4%
2816 o 30, oo
o | Ry 3/l | | | mrﬁ 3%
0 5000 10,000 15000 20,000 25000 30,000 35,000 40000 45000 50,000 55000 60,000

1) BEAADRGRTEFHENSDRVBEDNHSD

20 i 8 : IEATWORLD ENERGY BALANCES(2017 Edition)J

(f&kWh)

GRCJ



2030 Main power supply of the renewable energy
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The waste which a project intends for GReAT
GReAT7O 7D ¥HETIREY

> Home Appliance Recycling Law RaJT1IIiE

> Law for the Recycling of End-of-Life Vehicle BEEJY 1Y) iE
> Home Appliance Recycling R 17I)ViEBEE
> Construction Material Recycling Law BRI O0MiE (?)
> Construction Material Recycling Law BRIV 1I7NViE

> Construction Material Recycling Law ZEERIVT1I7NiE

23



24

Glass characteristic
HIADEFE

Several glasses in market depend on the case of useful

FERABEICRUVSEREIZADHREINTIVS

GML GMA/GMV GMPV GMFI GMB GME
T8
) RE-20N ABEh BigEH> A UA
A+ 37 ezl
- TP/ S JY=4R/K/ | .,_ T 1) L .
AIZEE | gfopim | /THER | puzime | /YRR | V-FER | gpnozosn
. . . _ FhEL
A HENHAE| XEEH ¥ FE B eRER X-#m it X- $8 R 1
BiEsC ~850 720~740 720~850 720~740 720~740 | 690~715 655~675
HhE 2.36~277 | 248~26 | 2.36~2.77 | 2.48~26 2.48~26 2.48~26 3.4~428
GMA: 2=, 2UF QIJJ? JUF.FI0,
&Hh 2Up GMV: #1)—20, SUF Th—, V)=, 2U0F
FrIo— R& ™

Selection of recycle method in adequate glass material
HZ2AMBICERLI=VHr MV FiEERIR
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Glass category

H2AORER FIER
G-material ¥—=2FJ)7IZR:&E9Fic
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G-material category —=FU7NVOiEF
Bottle Architectural Vehicle Fluorescent
GMB EUHS R GMA | "mmpsz | MW | ggmxsz | OMF | asirssz
Liquid crystal Photovoltaic Electron tube Medical
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i ) =475 PR EE S q =+ T
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Borocilicate | Aluminosilicate Borosilicate Quartz Non alkali Others
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Expected Disposal Volume of the End—-of-Life Facilities for PV Module
AKESthES1—IVOHEHRA

Estimation of the future disposal volume of PV module
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Expected Disposal Volume of the End-of-Life Facilities for PV Module Glass

KEBRES2-IVDH7AHEH RIA

2018FE 52027 FDHHHESE

2 W, I8 5 AR 8% SRER SOWER0REEREXE)

3] AMEFNLE L L500kWELEDH o R RE
4 NE. M. HEE. ES. T8 TARTESORNGAE - EERE

21

HAERN AT E F£X| 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
(1 #=%H k| 47338 69553 74008 90070 122056 152410 166997 145604 100280 121842
(2 WS- -NRE k2 0 0 0] 11386 11138 19202 20544 29265 3.001.0 36068
(3 RRERA b2 0 0 i] 0 0 0 i] 0 0 ]
20 |4 MOSH-BER | b~ 2846 266.1 2870 476.5 5136 445.5 216.6 828 6a.1 6.1
NEH k| S0185( T.221.4( 76879( 11.522.1( 138230 176158 198707 175747 130871 15,8581
2001 ErSORN | k24| 154480 226604 303673 41.680.3) 558123 734281 032088 1108785 1248756 1407347
(1 =4 ks 105.2 179.5 300.4 3108 3108 3837 625.0 11324 193628 25090
(2 WS- -NRE k2 0 0 0 0 0 1] i) 0 i ]
(3 RRERA b2 0 0 i] 0 0 0 i] 0 0 ]
0%F |4 MAGA-BER | b 136.1 179.5 18586 1423 BO.4 828 86.6 1176 1176 B04
NEH ks 241.3 3589 495.0 453.1 3812 4T6.5 T11.6 1.250.0 20544 26794
200EreORE | B2 | 15594 19183 24133 28665 32577 37342 44458 5.6085.8 7.7502( 104298

) EERT0WELT #W : GRCJ

GRC)



"The 19 years problem” of FIT
BEIXREVVERYO 19FERIZE

28 s ATUTHRE 2018428



Collection Financial Reserve for Disposal
REICIEIISOEIN

20 ihigm: EETSHAR 20184E128 GRC)
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Mandatory Reuse for PV Panel
KBV BFIAZEL

30 s : AAEEHEHE 2019518



Local uneven distribution characteristics of mega solar facilities

AH)—7— s i Dbk (R TE 14

No.| R T | man %% No.| W& o | mew %wg No.| W& | | mawm %wg
1 iimE 1,205 240| 5.0 17 BHR 381 73| 5.2 33 PHEHR 119 48| 2.5
2 AR 952 98| 9.7 18 AHER 368 92| 40 34 IR 119 52| 23
3 wER 811 115 7.1 19 BER 343 80| 43 35 W ERRF 114 29| 39
4 iR 721 176| 4.1 20 BIgR 342 74| 46 36 BiRR 112 40| 2.8
5 RIR 706 80| 8.8 21 1T]m]=) 301 89| 3.4 37 IIRR 111 47| 2.4
6 EER 675 190, 3.6 22 EER 288 91| 3.2 38 L E T 109 31| 3.5
7 ERER 666 183 3.6 23 | #MILR 206 39| &3 39 BER 87 40( 2.2
8 ERR 603 171| 35 24 APRRF 191 58| 3.3 40 ®RR 83 33| 25
9 HhAR 552 126| 4.4 25 T0ft 180 14| 129 41 ERR 83 51| 16
10 EHR 542 74| 73 26 EmRR 166 44| 3.8 42 ZHER 82 43| 1.9
11 FER 539 147| 3.7 27 AR 156 31| 5.0 43 IR 73 37| 2.0
12 AR 527 74| 71 28 BER 143 69| 21 44 =R 59 29| 2.0
13 BhR 442 86| 5.1 29 EAR 126 47| 2.7 45 hiRR 53 17| 3.1
14 =ER 423 103| 4.1 30 RRR 125 34\ 3.7 46 iz IR 52 20| 2.6
15 EFR 414 75| 5.5 31| #FTIR 124 36| 3.5 47 RHR 30 21 14
16 RR&IR 402 113| 3.6 32 RER 120 46| 2.6 48 R 18 12| 1.5

* W wan| g8

IMREPVZ S 2 BRI T % SR,

Fl:LANLR, ARERMGS. HABELE #25t 15,043 3,518| 43
31 H# : GRCJHE 2018%3A
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Local uneven distribution characteristic of mega solar facilities
XB)—o—R i BEREAHBDRITE
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Local uneven distribution characteristics of mega solar facilities
A5 )—5—ER B/ \ RV DIRTETE

X1 )—7—lm/NRIVBIDTOP10

1N A—F1— BR | gy TUER
1 |wt> 1088 | 126 | 86
2 Wz 874 | 94 | 93
3 [ov—7 705 | 145 | 49
4 |77 639 | 86 | 74
5 [MFI—5— 492 | 25 | 197
6 [V—5700 747 478 | 130 | 37
7 [1u- 463 | 92 | 50
WELL 435 | 54 | 81
9 [T I—5— 301 | 94 | 42
10 |LG 231 | 21 | 110

by71005t| 5797 | 867 | 6.7
BHICHTBTOP100K] 78% | 65%
BROs 7.457 | 1336 | 56

a3 tHEE : GRCIHH
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Growth and disincentive of PV
AGAREORREEETER
ABAREORE -BEERIREIFII0
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Merit and Concern on PV Established near house
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Subsidy of Photovoltaic power

AT BB =E
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Number and capacity of introduction
FREAXBARE MEMFRN SAOBTEEHH

20145 2018FE MEMRA BATEEEAHNR %7

(M) FR:-MV . BB:T&  FOER:KW

No.| m& [CER WA PSS [N ms S Ra [RRl [(w| == [ESN B2 RS
1| =Wm | 5074 102 497 | |17 mmm 2252 48| 469 33| WAM | 030 26 358
2 | mmm | a4422] 152| 201 18] %2R 1889 45| 420 |34 wmmm | 804 23 350
3| ¥®M | 4184] 96| 436 | |19 mmm 1608 40| 402 | |35 mmim | 803 32| 251
4| wmm | 3856 90 428 | 20| xma 1589] 24| 662 |36 ®Mm | 717] 13 852
5| mMm | 3687 92| 401 | |21 mmm 1577] 38| 415 37| mmm | 6es| 16 418
6| ®WAM | 3557 83 420 |22 mwm 1543 36| 420 | |38 w¥m | 614 15 400
7| wmm | 34a5| 112) 308 | |23 mem 1526 39| 391 39| mum | 534 12 445
8 wER 3,189 85 375 24 -1 14189 31| 458 . 40 wRE 512 27| 190
o | mREW | 3051 63 484 | 25| xmm 1397 49 285 | |41 wEm | 459 11 417
10| =mm | 2071 73 407 | |26 mmm 1388 36| 386 | |42, mmm | 416 o 462
11| mEM | 2851 85 335 | 27| WmAm 1364 40| 341 | 43| mmm | 415 1] 377
12| RBWM | 2840 86 331 | |28 @mAm 1276 33| 387 |44 MmBM | 413 o 459
13| mEM | 2645 84 315 | |29 wom 1259 36| 350 | |45 mmm | 378 o 420
14| mUm | 2514 82 307 | |30 mmm 1192 32| 373 | |46 wWwmm | 263 6 438
15| mMM | 2471 68 363 | | 31| Waum 994 20/ 343 | |47, wEm | 181 3 603

16| MAR | 2328 65 358 | |32 mAm 981 46| 213

WA | WA | ¥H

BR  An =R

@t 84452 2247/ 378

HE: - @AEREORFELEICER
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Number and capacity of introduction in Tokyo

FPHRIEAGERET RRM SAOBRECHE

20145 2018 K WHEIM2IXEIBHETHE EABTELEAHH -by760

(H4) SR:MV . FBETH O FEERKW

No.| BMNH | on | an | am No.| E-HWH | o% | Re | o8 No.| E-MNTH | o | An | =m
1 |==@AZEFH 55 2.1 26.2 21| EENENT 8 0.5 16.0 41 | EEERIF 3 0.1 30.0
2 | WMEERTE 27 14 19.3 22 | MEESETE 3] 0.5 16.0 42 | EEERIE 3 0.2 15.0
3 |EEmiEsE 26 16 16.3 23 | MEWINE 7 0.5 14.0 43 | EEEEEHE 3 0.2 150
4 | HEWRIE 24 14 171 24 | WEREET 7 0.3 23.3 44 | BOHE 3 0.1 30.0
£ | wRmWEEE 23 1.2 192 25 | ¥EEHBE 7 0.5 14.0 45 | AEENNE 3 0.2 150
6 | EmmEsE 22 14 15.7 26 EEEEEES [+ 0.3 20.0 46 | MEMAMET 2 0.1 200
7 |Esmmman 18 04 450 27  AEEEESH 8 0.3 20,0 47 | MEEBEEH 2 0.1 200
B | wmmmAT 17 04 425 28 | MENENT 8 0.3 20.0 48 | EEWETEE 2 0.1 200
9 | MEENENE 16 049 178 29| EEEREE 6 0.4 15.0 49 | THETHFR 2 0.1 200
10 | WREMET 15 08 188 30| WWEEE 6 0.4 15.0 50| WEWBE 1 0.1 100
1 | EEmIENE 15 1.0 150 31| EEEEHE 6 0.3 200 51 | EREFREER 1 0.1 100
12 | MWEERE 14 08 17.5 32 | EMEENE 5 0.3 16.7 52 | AXRARN 1 0.1 100
13 | WREERE 14 1.0 140 33 | MEEEIH 5 0.2 25.0 53 | mwWawE 1 0.1 100
14| ¥RWINE 13 0.3 433 34| MAREW 5 0.3 16.7 54 | MMEHEEN 1 0.1 100
15 | EMEAsm 13 06 217 35 | wWEERE 5 0.3 16.7 55| mmMeRE 1 0.1 100
16 | &&aBW 12 0.5 24.0 a6 | M 4 0.3 13.3 56 mERn 05 0.1 5.0
17 | MR 12 06 200 A7 | MRS ] 0.3 133 57 | R 0.5 0.1 5.0
16 | SN 10 0.4 250 18 | MEEBHAE A 0.2 20.0 58 | EEMEEH 05 0.1 5.0
19 wmwaum 10 0.5 200 39 | MEEWEE 4 0.3 13.3 59 L L L 0.5 0.1 5.0
20 | MEMARE 0 05 180 40 | MEWW A0 3 0.2 15.0 60 | mEMNmT 05 0.1 5.0

=5 = MErLLL

i 511 27 189




PV Domestic market

ERAOABZARE (A -PRIE-KHRIT) EA
20145 2018FE EAXBARE EARKER

(M) AEFA L BEW . FHER: W
FRIE | FAUFE| FRUFK | FROFE| FAOFE | oy | S0
20145 1% 20155 % 20165 % 20175 2018%F
WARW | 1905 2083 2248 2,877 2.5 11,133 8%
ey | wAmE | 7786 sese|  o4se 10122] 10860 46,876 25.0% |
FHRE 4 : : : ! 1
wam | BAER 282 398 468 522 576] 2,247 16, B
G | wamm | tooes|  terod e reeo] 22102 seest ek |
FHER 36 37 38 38 3 38
WA ; : 5 6 7 25| 0. 2%
Pte | wamm [ s08)  sers) 11,054  13.868) 16585 55888 o |
FH9mR | 208 2113 2183 2237 2513 2263
WAMW | 2190 2485 2718 2905 8107 13,405  100%
att | wAmE | 20,051 32291 seees| asor0] aeser] ven21e] o0k |
THER 1 13 14 E 16 14

HE: ERERSORBELEICIER



PV Shipment Volume for Domestic Market

ABXRBOEAMRITHAE
ABEAREEI1-VOEAMRITAZR RS HEE

BT : MW

EAmEmE R 20145 20155 K 20165 X 2017 X 20185 X
1) €M MW 19732 1,547.3 1.2114 1.078.9 1.006.8
(2) JRiESE- MMM MW 3,461.6 3,363.9 3,476.0 2,719.1 1.816.3
(3) REERME MW 3,780.2 21924 1,649.9 1.438.8 2,682.0
(4) RORBH REM MW 1.3 33.0 36 9.5 18
MEXH MW 9,216.3 7,136.6 6,340.9 5,246.3 5,506.9
1981 A SORK | MW 26,859 33,996 40,337 45583 51,090

(1) &SA10kWLIT s : JPEA

(2) W@, I8, *8. Wk, & 43RER S00KWRROBLEEEIC)
(3) REEEMELA500kWEI LMD RBRE
4) M=, Bt HHAM. BY. 1718, RARTSORAOTH - EEHE
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PV Characteristic of Statistics
ABARE HAEHOFH
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Distribution channel of PV for domestic house
EARFEAAXBEXREORT/I—b
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Purchase price change for house
(FEA BNl

195 RE N E R

ST/ EIGIE$2019511 5 ICBItA
HBRAA 10D 7= 8H2019FE A SEMARDIREHHTL 3

2000% | 20108 | 2011% | 20124 | 20138 | 20144 | 20158 | 2016 | 20174 | 20184 | 20108 | 2020% | 20214 | 20224 | 20204 | 20244 | 20254 | 20264 | 20274 | 20204 | 20204
FRNE| FR22E | FE2IE | FM2AE | FM2E | FHIGE | FMTE | FM2E | FA20E | FAOE | fHRE | $H2E | SHIE | SHAE | SH5SE | SHOE | $HIE | SHGE | SHOE | $HI10E SENE
4@ 108M
48A 10EM
42/ 10Em
428 10%m ‘
ITH 10ER
35A & HhEMLL 10Em
ITH HymEal 10ER
3R whesLL 105
33@ HAHSEaY 10ER
28M WhHEMEL 10ER
H
26 HARMGL 10ER
25@ WhHRANaY 10ER
* HAWBY, /1 V-0-Friar-—0lHHERRTIAHONRE. 24/ WARMEL 10Em
RhsdoRHREREEENLLTRE 26F WANMAY 10Em
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Explanation of term
=EJoR L
ZOMETEDNZHE
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(A EEGERINGE FTRZE S ) TRMA MESh =K R

‘EREZE - ADFAETABARREREIILHORBE-ERERENRIR

2009%F RMWAONDMME
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REROKBERH N
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ER TR NS i 35 MO0 0 B o B I
KRVERNORTAMRSIUMNER
EREREOERET

20185 ERAN-IERE
REAREETRRHFE ERHERZERRIC. RHOSHOBAFNERDA
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Number and capacity of introduction

FEAXERE MEFRHN SAOTEEHH

20145 20185 #MERIRA SATEEBAEHNR %7

() BR:MV . S8:TE . THER:KW

No.| W& ﬁ - :: No.| W& :i - :l*" No.| W& ﬁ - ﬂ
1] mam 3500 826) 42 17| memm 1.108] 254 44 33| wWIm 553 121| 46
2 | WEW 2444 631 39 18| mRBRW 10200 222 48 34| WER 521 119 44
3| WA 2230 521 43 19| =mm 1001 233 43 35| mmum | 478 12| 42
4| mEm 2205 506| 44 20 mum 990 236 42 36| MMM 455| 91| 50
5 | wEIlm 1918  518| a7t 21| WERm 964 220 44 37| mam 361 79| 46
6| TER 1878] 476| 39 22| mmm 80| 187| 47 38| MWW 353 75| a7
7 mmw 1.865| 473 39 23| ®EM 827 200 41 39| MM 318 74| 43
8| xmm 1.700| 482 a7 24| wom 765 179| 43 40| mEm 305| 66| 46
9| wmmm 1761|  4768] a7 25 | mam 765 179 43 41| mum 260) 62| 43
10| =EBR 1509 345 a4 26| X9 752 165 48 42| wem 284] 62| 43
1] =W 1482] 353 42 27| m 740 154 48 43| mNM 238 55| 43
12| mmm 1381  324| 43 26| mHm 724 164 44 44|  mmm 235 52| 45
13 Wxm 1,230| 200 4.3 20|  wmm 7200 185 3.9 45|  mHm 214) 49| 44
14| mEm 1230 265 47 0| #AR 862 142| 47 46| mmm 214] 48| 45
15| mwm 1198 272| a4 31| mAEm 592 146| 4.1 47| wmEm 1371 31| 44

16| wmm 1194 280 43 32| Wwam 568 128 4.4

A AA | B

R ##H BER

e 46878 11136 42

He - EFERSOREELEICER
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Number and capacity of introduction in Tokyo

FERAXKERE RZEH SAOEFECHN

20145F 2018 K WRIM22IXEISHETHE SEABTEELEAHH bYT760

(R@) FR:MW . FRTH . FOERKN

no.| mommy | o8 | 25 | 28 No. mommy | o8 | 2R | B8 No. Eommy | om | BB :2
1  MEEAEEW 149 38 38 21| "EEEAE 26 7| 47 41 ®mOEFENR 13 4 33
2 | wemeE 128 35| a7 22| mmwum 24 6 40 a2 wemamE 13 3| 43
3 | meenEEE 114 30| 38 23 | memmEwE. 25 7| a8 43 wemeEE 13 4| 33
4 | mEERmE 100 27| a1 |24 | wmmmmnn 24 6 40 44| wRmERNE T 3| a7
5 | REEEUE a5 26| AT .25. MEEEE 23 & a8 45 EREEEE 1 3| ar
6 | MESENE 76 20 38 | 26| mmmman 23 6 38 46 | wemmam | 11 3| a7
7 | mEmamE 70 18| a8 27 | wEmaNE 22 5 44 47 msmmman 8 2| 40
8 | REEEME 58 15 3.8 LEELII.IHI 21 6 a5 a8 EEERE T Z| A5
9 | mEmIEIE 54 14 3.9 20 | mnmmaE 21 6 35 49 mESsNE 5 1| 50
10| mmmanm 46 12| 3.8 30| mmmwEs 21 5 42 50  msmmBoss s 1T
1| wwmmws 44 1| 40 (31| mamew 20| 6 33 51 wEmxmE 100 o3| aa
12 | mmmEmE 40 10, 4.0 32 | mEmannm 20 6 33 52 mmmemE | 10 03] 33
13 | MMEEdmn 40 11| 38 :33: NHEENY 20 5 40 .53 | ATRATE 0.7 01|, 70
e a7 10/ 37 34 | mmwmaRn 19 5 38 54 memmmsem 06 01| BO
15| sesmm 35 10/ 3.5 35 mRoEdn 17| 4| 43 55 memvemEz 05 01| 50
16 | mmSIIm 34 10 3.4 36| mmwzE 15| 4| 38 56 wmmmmd 05 01| 50
17 | wmmmewm 30 8 38 | | 37| wemmN® 15| 4 38 57 msemsmsn 05 01| 50
18 | mEm=mn 30 8 38 18 | WEEHHS 15| 4| a8 58 wemdimEH 05 2 01) 50
19| aEmeBE 29 7 41 30| mmmms 14/ 4 35 50 mmmwman 05 01 50
20 | wEmmEn 28 8 35 40| WEEASE 4] 3| 47 60 =em=ww 05 01| 50
"A [ P ]
wE an @ WE
HE - EFEREORHELEICIER i 1.761| 476 a7 RC)

[
L4
|



PV Domestic market
ERAKBARE (FEH-EXEH) OEA

20145 2018 E

EAXBERE (FEH - EXRA) SARKR

(B0) #W:-TH  SR:W . F98R KV
FRUSE | FAUSE | FRUSK | PAUSE FAOFE| oy | 2@CE0
014F R 015FR 016FEX 017TFER 20185
WARS | 1,905 2083 2244 20877 25 11,133 83K
o cTe | WAmR | r7s|  sese  o4sa  10.122] 10,860 46876 25
FHER : 3 3 ! : !
WAL 28] a0 K 527 82| 2267 17X
e [ wamm | iso0] 23577  2e015| a8 sa6e7| 140,337 75
ek 54 59 61 o4 86 52
WAPS | 2189 2484 2,717 2904 5106 13,400 100K
23 | WASE | 29,056 2201 36,469 43,910 49,547 187,213 100K
FHER 1 13 14 15 16 14

HE:EAEREORHEELEICER
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PV Domestic market share
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PV Domestic market share
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Glass recycle of PV panel
AKBIXENZNVDEZ AL

PV panel module
AKEBXNRIAHFA(GMPV)

After separation
Glass 7 A( D EftE )

A

Removal aluminum from module

After separation
Cell ©IV( D EEE)

= , ——

SNesnshi-iKEB(7N)

Sheet glass #R7iZA
Glass fiber V2 RXA7741 15—
Glass beads iZ2AE—X
Ceramic €53Iv7%
Material [REIN

Glass cullet
B2 AALYb

Silver
& Detaching of silver
Refining

SROEIN(HEH)

R
J ey
£y \%
\ ;

Non attached glass on the cell
H2ADFREMRBL TEHEWLKR

Little attached glass on the cell
HIAHDFREMEL TLBIKR G Rc J




Glass verification tests of the PV panel (By Toshiba)
ANBENRIWDHEFAERIEAEBR(RZIRIR /) 1—ay)

Evaluation system of the toxic substance
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Glass verification tests of the PV panel (By Hamada , NPC)
ABENRVDSZ AR RERGER , TX-E—-2—)
FINFAL7 R BEICEDETFTAEZBDOIVY LItk R

Glass and metal recycling technology development by hot knife
separation method
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Glass recycle of PV panel
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Glass recycle of PV panel
KEBEANRIVDHZA)TL7)
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Glass recycle of PV panel
AKBIXENZNVDEZ AL
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Glass recycle of PV panel
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Basic structure of PV
RNEXNRIVOERIEE
Cross section view of crystal silicon PV
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Cross section view of thin film PV
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Elution test result according to each modules
ERRE1-NVOBARBHERE R

RAREI1- N TRBEHEASRE1-NTEL B HH R,

= e
BHAROER. SHOKXEVIRIZIFEL /-
aE x—n— | was SiFmE *“’g‘ﬁ;"’ Ju—u | ZB2E | ma EVA sige | 027 | AT | zow
= (kg) - 2. 8900 12. 3400 0.1400 |#BEA=T| 2.2400 | 0.1300 | 0.3400 | 0.0800
B - 15.9% 68. 0% 0. 8% - 12. 3% 0.7% 1.9% 0.4%
2 Edf| Gt [2012LLR% p H 6.5~6.6 - 9.2 10. 1 o 1.8 1.1 1.6 -
EC (mS/m) = = 2.3 8.7 = 1.3 3.6 1.8 -
P b (mg/L) 0.30~0.42 = <0.01 500 = <0.01 <0.01 <0. 01 =
= (kg) - 2. 4500 11. 9700 0.1400 |4 BT | 2.2500 | 0.1300 | 0.3400 | 0.6500
B - 13.7% 66. 8% 0. 8% - 12.5% 0.7% 1.9% 3. 6%
Z#Em | B 14 2012 p H 6.6~6.6 . 9.3 10. 3 B 1.4 8.2 1.5 -
EC (mS/m) - = 2.6 9.3 = 1.5 3.1 1.2 -
P b (mg/L) 0.29~0. 44 = <0.01 510 = <0.01 <0.01 <0. 01 =
= (kg) o 3. 4600 12. 4700 0.1600 |4 EEA=T| 2.1400 | 0. 3500 0.3300 | 0.1400
B - 18. 2% 65. 5% 0. 8% = 11.2% 1. 8% 1.7% 0.7%
Z#ER | B Kit 2013 p H 6.5~6.7 - 9.6 9.9 - 1.4 8.1 1.5 -
EC (mS/m) - - 3.4 8.1 - 1.0 2.1 1.4 -
P b (mg/L) 0.20~0.90 = <0.01 410 = <0.01 <0.01 0.01 =
B A —h— EZa—n2] 54 xj;;j;yx‘% =i EVA cziggs BHFEHSZ | HKusro—Fk - T
S EEATA] Bt wl S EEA T
p H 9.8 - - 9.1 - 9.9 - 1.6
CIS B | D Jeoms/m)| 21 - - 6. 1 - 1.9 - 2.7
Se(mg/L ) 0.04 - - <0. 01 - 0. 06 - <0.01




Glass recycle of PV panel
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Facilities capable of recycling photovoltaic cell modules (GRCJ GReAT6)

O The facilities that are currently able to recycle photovoltaic cell modules as determined by the Glass Recycling Committee of Japan (GRCJ) are as follows.

Address

Equipment capacity

Quantity of goods
accepted up to now

Areas for acceptance of
goods

34-11 Shinbori, Imizu City,
Toyama

2,800 tons/month

(20 tons/hour, 7 hours/day x 20
days operating)

110 tons/year (2014)
8 tons/year (2015)

Hokushinetsu area (3 prefectures
in the Hokuriku region, Niigata,

DOWA
(Kosaka Smeltery)

MATEC
Corporation

Seinan
ﬂ@ Corporation Address

Equipment capacity

Gifu, Nagano) Harita Metal
Y Co., Ltd. o _
Sales Glass Tile manufacturers Keiaisha Quantity of goods
channels for Scrap cell  Smelting companies Kaiho Co., Ltd. accepted up to now
product_s after SheEe Sangyo Orix
processing Mitsubishi Co., Ltd. L Eco Services Areas for acceptance
Hirakin Materials Corporation  f goods
Hirabayashi Kinzoku KK -
(Hirabay ) Corporation Sales Glass
Yamakoh channels
Co., Ltd. for
Shinrvo products
Corporgtion Econecol Inc after ;
) processing
Kyushu Metal ﬁf@ Hamada Environmental
Industry NPC Recycle Tech Solutions
Co., Ltd. Kaneshiro Japan Corporation
Sangyo Scrap
cell
heet:
Address 2889 Nishihabu-machi, 7-5 Keihinjima 2-chome, Ota-ku, Sneets
Matsuyama-shi, Ehime Tokyo
Equipment capacity 86.4 tons/month 86.4 tons/month
(4.32 tons/day x 20 days) (4.32 tons/day x 20 days) Address

Quantity of goods accepted
up to now

Areas for acceptance of
goods

Sales channels  Glass
for products Scrap cell
after processing Shee

Notes

10 tons/year

Nationwide but
primarily the Kinki region

Glass manufacturers (anticipated)
Smelting companies

Research institution owned by
NEDO (modules are provided as
research materials)

Nationwide but
primarily the Kanto region

Glass manufacturers (anticipated)
Smelting companies

Used in prototypes

Acquisition of intermediate
processing permit expected in April
2017 or thereafter

Equipment capacity

Quantity of goods accepted up to

now (tons/year)

Areas for acceptance of goods

Sales channels for
products after
processing

@® Already accepting goods for
recycling
Has the capability to accept
goods for recycling

20-1 Kansei-cho, Tsurumi-ku,
Yokohama City, Kanagawa

Crushing capacity
44 tons/month/machine

180 tons/year (10,000 sheets/year)
Note: crystalline system 250W class
Average for 2013 - 2015

Head office: Kanto region
Affiliates: Nationwide

(1)Damaged goods as well as modules
with high resource value (with large
quantities of Ag)

— Crushed and provided to
smelting companies as resources

(2)Undamaged modules
— Separated and recycled as sheet

glass (currently in development)

Separated and then recovered as
battery powder (in a powdered state)
and provided to smelting companies as
a resource

204 Jinguji 1-chome, Minato-ku,
Nagoya City

642.6 tons/month

2014 Approx. 54 tons/year
Approx. 2,700 sheets

2015 Approx. 36 tons/year
Approx. 1,800 sheets

Nationwide

Glass Cullet trading companies (for use

as raw material for glass wool)
Scrap cell Rare metal recycling companies
sheets



Recycling action of the disposal PV module by Trina & GRCJ
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Power beyond solar
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Report duty of PV disposal expense
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Ideal situation on Removal, Transport ,Treatment in PV systems
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Ideal situation on Removal ,

Transport ,Treatment in PV systems
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Overall optimum of aiming GReAT project
GReAT70Y /7D BIET £ miE

Supply-Demand
balance

Composition*Color
5% K8 -}

Impurity contents
AHIRE

ransportation distange
i 1% 2R

Oxide-based ceramics like almost same glass composition are included
in the overall optimum evaluation
FH2AICHRE(SI02-Ca0RtF7Iv/ )NFELIL =Bt MR EFIVI/FES
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Glass Recycling Advanced Technology
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Recycllng ! ?gqss cullet 3 %ngr %?( Igonsbdered within fasmlly

ateria daSSes an ased ceramics

4 » EoL-LCD glass (Home Appliance Recycling Law)
G poer(:) » EoL-CRT glass (Home Appliance Recycling Law)
F G ) = ELV glass (Automobile Recycling Law)
i Ial,w = EoL-PV glass (Construction Recycling Law)
- EoL-architectural glass (Const. Recycling Law)
' = EolL-fluorescent bulb (Const. Recycling Law)
» EoL-plateware, etc.

420 kt reduction

Optimal recycling
among oxide-bas
ceramics

1.2 mil. t reductio

2.3 mil. t-cullet Recovery o Glass to glass
. - waste glass optimal recycling Li {l
050 KLCO2 from ELV 1.5 mil. t-cullet Ime o
96 kt-cullet 170 kt-CO?2 Silica stone
27 kt-CO2 and sand
Overall Energy saving in glass Dolomite
Optlmal I i Feldspar
recyclin production by using culle P
amongs Recovery of Clay
oxide-based waste glass \ y
ceramics from EoL-PV
30 kt-cullet

Q,%Ek? GRCJ

THE UNIVERSITY OF TOKYO
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 -V Y Y1 7 IVERF

Comment ¢ca marche?
0 Fabrication des panneaux
photovoltaiques e Installation

des panneaux.

g,ggfajggiﬂj 7 e Les panneaux

sont retirés
Uti; apres 25 ans
lse,,,o (durée de vie
. 2 approximative)
Q;\" et envoyés vers
o < l'usine de
« En 2017, . % recyclage
la France comptait e .
< -l
80000 4™
Y s - panneaux =] o M
Seg® sag © ns é )
5L 428§ <. photovoltaiques &ty
EeE w7 -é
syt & )
&= Js (>
e Ces maté- 5 L
riaux peuvent Recyclag ﬁ
ensuite étre - Ui
utilisés pour L NN
produire de m . '
nouveaux - usine de recyclage
panneaux. Verre & ; récupére tous les matériaux
Cables  (verre, silicium, cables,
Silicium cuivre et autres métaux).

12
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Recycling example of PV module by Veolia
NAYVZ7HORBEXES 2 -4 7 IIEH
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Recycling example of PV module by Veolia
NAYVZ7HORBEXES 2 -4 7 IIEH
B C R
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Recycling example of PV module by Veolia
NAYVZ7HORBEXES 2 -4 7 IIEH
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 -V Y Y1 7 IVERF

NIVMTHY 2—0IR %8
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 -V Y Y1 7 IVERF
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 -V Y Y1 7 IVERF
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Recycling example of PV module by Veolia
NAYVFZHOKBRES 2 -V Y Y1 7 IVERF
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Disposal PV management report by IRENA
IRENA BEZEPVeR—I A /ML ER—12016

] OB RENA CHALLENGES AND
OPPORTUNITIES

END-OF-LIFE
MANAGEMENT

Solar Photovoltalc
 Panels

/ Q
“‘ ¥ Andreas Wade (IEA-PVPS Task 12), Stephanie Weckend (IRENA), Garvin Heath (IEA-
PVPS)

Contributors

Dr. Karsten Wambach (bifa Umweltinstitut), Tabaré A. Curras (WWF), Knut Sander

(6kopol)

IEA-PVPS Task 12: Zhang Jia, Keiichi Komoto, Dr. Parikhit Sinha

IRENA: Henning Wuester, Rabia Ferroukhi, Nicolas Fichaux, Asiyah Al Ali, Deger
Saygin, Salvatore Vinci, Nicholas Wagner
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Cumulative PV panel waste (million mt)

Disposal PV management report by IRENA

IRENA BEFEPVe2—2 XA bLKR—M2016

GLOBAL PV PANEL WASTE
PROJECTION 2016-2050

100
%0 The world's total e-waste reached a record of
41.8 million metric tonnes in 2014. Annual PV m
a0 waste was 1000x less in the same year. Yet by pr -‘ 78 Million
2050, the PV panel waste added annualy .
70 could exceed 10% of the record global e- .o ’
waste added in 2014. :
L]
60 o
L
50 oo’
L ] * °
- ]
40 "
RN 60w |
[ ]
30 .
- L
» L ]
20 .

. 250,000

10 | -t 8 Million
e 43,500 1.7 Million
I
| |

n n
2016 2030 2050
Regular-loss scenario  [J] Early-loss scenario s=sslp Linear (Cumulative PV capacity)
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Disposal PV management report by IRENA
IRENA BREPVeR— A MR —02016

& CUMULATIVE PV WASTE: SO IRENA
TOP 5 REGIONS 2050

China

20 million

13.5 million

,« I (o milion
2.5 million
pan
6.5 million
) 7.5 million
-
4.5 million
2050
4.3 million 78 million tonnes of PV

panel waste globally

4.4 million

[
=
[+F}
S
=
| I

n n n | | n n | | n n n n n n n n | |
5 10 15 20
Regular-loss scenario  [Jl| Early-loss secnario
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Disposal PV management report by IRENA
IRENA BREPVeR— A MR —02016

JAPAN — @ IRENA

~— advanced market without PV R
specific waste regulations

800,000

700,000 : )
A PV pioneer market with

recent rapid growth
500,000 potentially leading to a large
400,000 increase in waste by 2040.

600,000

300,000

200,000

Annual PV waste (thousand mt)

100,000

or _—
2020 2025 2030 2035 2039

Regular-loss scenario || Early-loss scenario [} METI/MOE scenario
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Recycling example of PV module by FIRST SOLAR
727—AbM)=—5—8OKXKBEES 2 —-IV) T 1 7IIESH

THIRD GENERATION CONTINUOUS PROCESS RECYCLING (2015)
EIHAK) B4 U )LERE (2015F~)
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Recycling example of PV module by FIRST SOLAR

727—APM)—5—8OXKBXEXEI 2 —-N) T 4147 INVERH
FIRST SOLAR MODULE RECYCLING PROCESS
27—AMY—5—#tyHL4Ho070€ A

Separation &
Refining

Cd Product

—amy - 98 Film Removal
Solid/ Liquid
Separation

Crushed/ Clean Glass Cullet Glass Products

Milled ==
Scrap 71" . B >
Holding Bin ':'Mﬂ - : o ass)

EVA/Glass Se ratlon
/ = Lammate Material Rubber Products

FEEFMO%LLE & AFTR0%EYHALII



Recycling example of PV module by FIRST SOLAR
727—AbM)=—5—8OKXKBEES 2 —-IV) T 1 7IIESH

GISOBAL AND PROVEN INDUSTRY-I.OEADING PV RECYCLING EXPERTISE
INRILYHFA DI XA IN—F

o T7—RAMY=F—#, RAIBOHLEH/HBENARILOSHMEBE)HA42)VICaZ2y K,
« 2005F(ICERMELZTO—NUADBEENBYHAILTOTSLEEA,
AU, TL—=YF, TA)HOBRIFIOFULDEGZEEAHY . ChETIC20H5 b ZVHAT)L,
o RT=VT v ITARGEREDO. FFENGEREARIILOSIEICHL AR (BEFRIE TEM2005HNE)
o FEERFMDO0%NULZEURL BHARIVEEICERA, H5X390%72ERLAFARMICY -3,
« YA O LTOLADERSALE, EEHEFEDHIRICH T TRENGHRMRICIRE,
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BRERDKBHEXES 23—V 17 IIViEE (DH.%E&

CENELECIC & 3. KIBBMTE Y 1 — W ERFRNIBICHM T 2B REBIBOHES

<8 1>
OGERMHIL L HHME/NME
®)HA7ILD{RME
OERAGERLED{RE
OFBNGHERROMIL. A - BRAODEERHLOREE
OFENGZRBIZOLENSBEDOMIL

<EREH>
OmYEZ L, REMBICETHIIBOHRE (HF7ABH. BEL L)
OSiRLIFSiRDER
Ofi. TOHMEEERY (ESiROES) OHE - BRE
OSiREFES RORJNTEEVBEEF. ESiRD-HOREBHENZERMA
OHERRVESHREZERATIL-HOFR, YHELORBREFORL
OHSAREYMPOEERRMEFTREOLR

- §3 - 100 mg/kg (¥ HER)
-AKEDL Sidk 1mg/kg (BEHA), ESiE 10mg/kg (EHEH)
-tL Y :Si%k 1mglkg (EER). 3ESiF 10mg/kg (KER)

Action of European « American PV module recycling promotion
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Action of European « American PV module recycling promotion

BRRDKBAES 2 —I) Y1 7 IVHEEDREA

KEICEITEE)M

EeL TRANLERBRLOSNTOELS, B2 LIEAS

EKiESThTL\S
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US Solar Energy
Industries
Association : SEIA

20164F

PVEZ 21—V Y 41
INTAISLRR

National Science
Foundation:NSF

20174

Sustainability
Leadership
Standard for PV
ModulesHh SR E
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Action of European « American PV module recycling promotion

BRRDKBAES 2 —I) Y1 7 IVHEEDREA

US Solar Energy Industries Association : SEIA
201659AH
PVEZ2—-MVDVFLIONTOI 5 LRR

US Solar 3 ROKXERER = R 8L /-HHE A
REBER: TKBEXRBEROIBIULRRYEO,

ABAREBEBE2-IWVITLIVODEE(CHERLGN—DMF—2BTEL.
Contractz$ifEL THWHHE - « cN—DF—1
ECS Refining , Green Century Recycling , First SolarZ:&
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Action of European - American PV module recycling promotion
BRRDAKIBIEES 22—V Y 1 7 IV EEE A

National Science Foundation:NSF
2017510R8
Sustainability Leadership Standard for PV Modules?'$g &

SB=HIBEE. MMmRBEE. 7077 LR LEDER M ZITOIEEFI DR
MRIR - FFREICERBL AR ET RESEZ D, PVOF17Y91 7V DG
HARERD, ERRRICEVIFTETD

%N HDIEER

B SE o S O F R BN EE 0)1% bk B
MmE1: 37 AD80%LL E
MR2:H52AD90%L1 E
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Classification of the battery
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Recycling of portable rechargeable battery
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Comparison between nickel metal hydride battery and lithium ion
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Share according to the global market use of the lithium ion battery
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Parameter to express the internal state of the battery
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Characteristic in the appearance and the shape
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Performance comparison list
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Cells market and main supplier 2016
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Global automobile market share for battery 2018
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Structure comparison between lithium ion battery and total solids battery
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Characteristic comparison between lithium ion battery and total solids battery
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Alliance and co-operation of the total solids battery development
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Global market share Anode materials for the lithium ion battery 2017

R 7 VFILLA B HHIEEM 20175

FREREMEL B
9%

Mz
_(Shanshan )
8%

Umicore (NIbF—)
8%
Ttk

49%

[E P95 3% ( Xiamen Tungsten )&
6%

HE{Ls L8 E
6% 6%

EFEREREILIUSNFTIZV AR



Global market share Cathode materials for the lithium ion battery 2017
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Global market share Electrolyte for the lithium ion battery 2017
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Global market share Separator for the lithium ion battery 2017
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Material map for the battery installation in Japan
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Material map for the battery installation in China
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Summary of battery companies for vehicle in China
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Characteristic and strategy of 4 materials
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Issue of rare metal steady supply
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An example of rare metal recycling flow
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Classification of the Vehicle
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Progress of EV
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Investment, supply relations of the battery for the main car manufacturers
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Battery delivery map for the vehicle installation
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Chinese eco-car policy
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Chinese eco-car policy

REIONEV FrRIRNF—HE) OFHL

A=N—H R -RE-RFTOEEAL

/B0 NEVD NEVD NEVEELRO7 (NEVESALRAD
A HRLR W makx | NEVOLIUN TTGORTST | aoeu T
e 2019 RHFRA | BEFERLR |FLIVAORAR dETOAHSH
20195 | Baiat [P e | BO3510%E | GERERASY | ATRLRETH | EAN2EN 53
TR T Bt [FoV mraan | NEVIE20EIS |LF/NOBAZR EMRCRE W |4 S EnBine
== L
2025F(C3,500AB8EFMENZPEMERTARIENDSSE

20%D700RB%ZNEVA L SHBHIEZBIETEL TS

GRCJ




Relations of the Chinese car subsidy and battery
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Battery delivery map for the vehicle installation in China
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Summary of EV manufacture in China
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Car manufacturer ranking (number) 2016 of HEV,PHEV,EV market
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Rollback plan of Toyota and Honda

bRASZEF ZDESRL

B#EERME 2018FE1A48M HiEERME 2018FE4A27HE




Data architecture around system of automatic driving
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Relations of Automatic driving and safe system
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Cooperative relations of the automatic driving and Al
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Investigation recycling technology for next generation materials

— S KD FENIIRILL 7209 1 7 )V Kt DR &

BREOIRNF—R LTinEERER<

IXNF-HER L

ERREAORRI(LGPS)

RUFILBBOEIFOIRNF-BE

mREERME(Mg-SIi. Mn-Si)

IV /NRIFNF-ERAIINF—ICER

(LAY L(Ga203)

BEHEROBHFECPUZERKICTIHEEHE

h—KoF/)Fa-7

HOTEOEERTUHER LEHKD20FNMETREM

1-12%B/LWMEE. L1oB#E

FAVLEBIVEN-BRTE—2—/BEET/H AL

HRE AOXS R BERTCuR MR TIROCO2ASERIEKRREERL . HREREICHA
AI7EDH WEELLPHER ORER L NIHATERBOHRREN
to—-R+3/-77415—(CNF) EPOHREACHERN MTEEDLETEY. BERTHEEEND

BEL 272 7L(Mo)E® RAKETERLES BEEMILPTL

REF)?—BABE

B RBEGE<HETHRAIC, HERRBHCWHERBH

GRC)



Change of the industrial structure and assumed scenario
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Recycling technology development and demonstration project
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GRC] 3R:PVLIB

the Glass Aecyeling Committer of Japan

GRCJ 3R:PVLIB Program
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3R:PVLIB Cloud;
Life Time Management Framework

Japan uture Renewable Energy Institute Co., Ltd.
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Life Time Management for 3R-PV & LiB
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[ GRCJ 3R-program powered by JFR Institute Block chain data base ]

140 !;iliu;:;!

T o dwng Comrntt e



Type and Structure of LIB(Lithium lon

Battery)




Types of LIB

Cylindrical Laminated
Type Type
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Other:7.8%

" Cathode material

Electrolyte:9.3%

Separator:12.6%

Cathode Material = IE#&#t (JF O L+ a)
Corrector : Alumiun Foil = 7 JL35R

Anode Material = {541 (2£R)

Separator = Z/\L—32 (ZFLEDT1IL L)
Electrolyte = EBfE &R

Corrector : Copper Foil = §i5H

Container = /\Y/ 7 — | Z{FESMFEH(TILE)
Others = ZDHh, NI F—15E
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Establishment of integrated circular manufacturing system by product lifecycle
management & innovative dismantling technology development

By Prof. Tokoro
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Innovation in manufacturing for a new sustainable resource recycle
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Establishment of integrated circular manufacturing system by product
lifecycle management and innovative dismantling technology development
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Chiharu TOKORO Professor, Faculty of Science and Engineering, Waseda university
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Establishment of integrated circular manufacturing system by product lifecycle
management & innovative dismantling technology development
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