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Summary

Much attention has been focused on the expansion of renewable energy production for purposes
such as reducing greenhouse gas emissions, promoting energy security, creating new industries and
jobs, and disaster recovery. Large increases in renewable energy production are anticipated under the
system requiring utilities to purchase all of the renewable energy produced, which was begunin July
2012.

Used power generation equipment from the early period of solar and wind energy (around the
mid-1990s, when government subsidies and other assistance programs were launched) is beginning
to be discarded, and no disposal system for such equipment has yet been established. However, the
amounts of such discarded equipment are expected to accelerate as quickly asthey proliferated in the
past. It has been estimated that discarded solar power generation equipment will amount to about
70,000 to 90,000 tons per year in 2015, increasing to about 250,000 to 700,000 tons per year by
2030. Therefore, to support the introduction of large amounts of renewable energy, which will lead
to reduced carbon dioxide emissions, it is necessary to study appropriate disposal methods, etc. for
used renewabl e energy equipment.

With renewable energy, no greenhouse gases are generally emitted at the time of energy
production, including electric power generation; however, greenhouse gas emissions occur at the
stages of manufacturing and disposal of the equipment. Therefore, if used equipment and parts can
be reused or recycled, this will help to reduce emissions not only at the time of energy production,
but also at the stage of equipment manufacturing. The reuse and recycling of renewable energy
equipment and parts will also contribute to the effective use of recovered resources, including
precious metals and rare earth metals, and the appropriate disposal of hazardous substances.

The purpose of the services was to perform a model project, investigation and study, etc.
concerning the series of processes in removing, transporting, reusing, recycling, and disposing of
used renewable energy equipment (hereinafter "removal, transportation, and processing”) in order to
obtain the necessary knowledge toward the creation of future programs. This foll ows the services we
performed last year for the entrusted study of fiscal 2013 concerning promotion of the reuse and
recycling of used renewable energy equipment.
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1-10 27 3
/W W \ A \ A mm kg
SHARP ND-114CW 2010 5 1 36,720 322 1140 18.30 8.42 15.16 7.52|990><856><46 11
SHARP NU-119CA 2011 1 26,000 218 119.0 18.78 8.55 15.03 7.92|1990>=<856><46 11
SHARP ND-157AR 2005 1 14,630 93 157.0 25.40 8.44 20.27 7.75|1165>=<990><46 145
SHARP ND-157AR 2005 1 14,130 90 157.0 25.40 8.44 20.27 7.75|1165>=<990><46 145
R421-1 1999 9 1 13,050 90 145.0 24.90 7.69 19.90 7.29|1125>=<1000><36 13.8
SA-080-12 1 20,520 257 80.0 21.60 5.14 17.20 4.65|534><1196><35 8
GL144M 3,980 81 49.0 27.00 243 21.60 2.271400>=<1230><40 7 8
GT230 3,250 141 23.0 18.10 171 14.40 1.57|580><343 3
GT230 2,650 115 23.0 18.10 171 14.40 1.57|580><344 3
133/ 75 16,000 340 47.0 19.90 3.27 16.00 2.94|1220>=<330><35 -
SHARP NE-38K1R 2,980 78 38.0 9.70 5.40 7.74 4.91{1280><370><30 6.5
SHARP NE-132AM 2004 12,000 91 132.0 33.17 5.40 26.78 4.93[(1200><800><47 12.50
SHARP NE-38K1R 3,980 105 38.0 9.70 5.40 7.74 4.91{1280><370><30 6.5
pv-mx0925hr 2009 1 10,000 108 925 15.20 8.34 12.30 7.52|1300>=<850><50 11
pv-mx0925hr 2009 1 5,750 62 925 15.20 8.34 12.30 7.52|1300>=<850><50 11
pv-mx0925hr 2009 1 7,000 76 925 15.20 8.34 12.30 7.52|1300>=<850><50 11
KJ80P-3CSCA 18,500 231 80.0 12.30 8.85 9.90 8.09|1692.5<345><25 6.30
S-ENERGY SM-240PCS8 10,000 42 240 373 8.58 30.00 8.02|1665><999><50 20.00
FY-SS013A36 3,000 227 13.2 21.70 0.85 17.40 0.76/350>=<340 1.90
SANYO AT-7S64 5,400 1,286 4.2 22.00 0.15 292>=<336><0.3 0.05
CS5A-190M 6,750 36 190.0 44.80 5.52 36.50 5.19/1600>=<800><40 -
TUV NORD P-100 9,250 93 100.0 22.60 5.65 18.60 5.38/1200>=<540><30 7
PVMD-P20501-SQ (2013 13,000 63 205.0 30.60 8.91 24.80 8.26/1336><1008><46 16
11,241 185 97.0 22.0 5.9 17.8 5.6
36,720 1,286 240.0 44.8 8.9 365 8.3
2,650 36 4.2 9.7 0.1 77 0.8
10,000 93 925 21.6 5.7 16.6 6.3

http://offgrid-solar.jp/
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1-23

H25
Si
1999 [ 2000 2009 2010 2008 2013|2001 2005|2012 2012 2008 2013|2007 2013 2013 2013
6 6 9 9 12 6 15 9 9 9 9
50mm
5mm 5mm 0.5-5mm| 10mm | 4mm
pH pH58 6.3 pH58 63 2.8-4.93 9.6
13 13 TCLP1311 |[EN12457
Pb 0.1-0.13| <0.01 [<0.01-001(<0.01-0.15/<0.01-0.08| 001-042 |<001-090| <0.01 <0.01
Cd <0.01 | <0.01 | <001 | <001 | <0.01 | <0.01 | <0.01 | <0.01 |<0.01-013 0.22 | 0.0016-0.0040
As <0.01 | <0.01 | <001 | <001 | <0.01 | <0.01 | <0.01 | <0.01 [ <0.01
Se <0.01 | <0.01 | <001 | <001 | <0.01 | <0.01 | <0.01 | <0.01 |<001-11 |002-0.11 |<0005-001
Hg <0.0005]<0.0005|<0.0005(<0.0005/<0.0005]|<0.0005)<0.0005]<0.0005|<0.0005
Cré+ <0.01 | <0.01 [ <001 [ <001 | <0.01 | <0.01 | <0.01 | <0.01 [ <0.01
Be <0.01 | <0.01 [ <001 [ <0.01 | <0.01 | <0.01 | <0.01 | <0.01 [ <0.01
mg/L |SP <0.01 | 004-009 |<001-012| 0.04-0.09 |<0.01-0.19(<0.01-0.07|<001-007| <0.01 |<0.01-0.06
Te <0.01 | <0.01 [<001-004| <0.01 [ <0.01 | <0.01 |<001-003] <0.01 |<0.01-170
pH 105-10.7 | 10.0-103 | 6.5-10.6 | 6.1-10.5| 100-109 | 6.5-9.7 | 6.5-10.7| 9.2-10.4 | 100-10.2
H25
0.02 1.1mg/L
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25
1-24 25
- Pb cd As Se T-Hg cré* Be Sb Te
pH
0.07 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.16 <0.01 10.9
11 2002 0.06 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.19 <0.01 10.8
0.06 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.17 <0.01 10.9
] <0.01 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.05 <0.01
12 2005 <0.01 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.05 <0.01 10.5
<0.01 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.04 <0.01
] 0.34 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 6.6
13 2012 0.30 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 6.6
0.42 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 6.5
L 0.06 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 10.0
14 2001 0.06 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 10.2
0.07 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 10.3
] 0.07 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 10.5
15 2005 0.08 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 10.7
0.06 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 10.5
] 0.04 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.07 <0.01 9.5
16 2013 0.07 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.06 <0.01 9.3
0.04 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.07 <0.01 9.7
] 0.44 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 6.6
17 2012 0.36 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 6.6
0.29 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 6.6
] <0.01 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.04 0.03
18 2013 <0.01 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.03 0.03 10.1
<0.01 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.04 0.03
] 0.37 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 6.7
19 2013 0.23 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 6.6
0.90 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 <0.01 <0.01 6.5
] 0.02 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.07 0.02
20 2013 0.03 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.06 0.02 10.7
0.03 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.07 0.02
] 0.03 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.01 <0.01 9.5
21 2012 0.03 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.02 <0.01 9.6
0.03 <0.01 <0.01 <0.01 [<0.0005| <0.01 <0.01 0.02 <0.01 9.6
0.3 0.3 0.3 0.3 0.005 1.5
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N Pb cd As Se T-Hg cr Be Sb Te
pH
<0.01 <0.01 <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01
22 2008 <0.01 <0.01 <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01 9.2
<0.01 <0.01 <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01
] N <0.01 <0.01 <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01 10.4
23 | Si 2011 <0.01 <0.01 <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01 10.3
<0.01 <0.01 <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01 10.3
] <0.01 <0.01 <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01 10.3
24 0 2013 <0.01 <0.01 <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01 10.3
<0.01 <0.01 <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01 10.1
<0.01 <0.01 <0.01 1.0 <0.0005| <0.01 <0.01 0.05 <0.01 10.0
25 2007 <0.01 <0.01 <0.01 1.1 <0.0005| <0.01 <0.01 0.03 <0.01 10.1
<0.01 <0.01 <0.01 1.1 <0.0005| <0.01 <0.01 0.02 <0.01 10.1
] P <0.01 <0.01 <0.01 1.1 <0.0005| <0.01 <0.01 0.06 <0.01 10.2
26 2013 <0.01 <0.01 <0.01 0.9 <0.0005| <0.01 <0.01 0.04 <0.01 10.1
<0.01 <0.01 <0.01 0.9 <0.0005| <0.01 <0.01 0.05 <0.01 10.0
<0.01 0.12 <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 1.5 10.0
27 Cd-Te Q 2013 <0.01 0.10 <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 1.5 9.9
<0.01 0.13 <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 1.7 10.1
0.3 0.3 0.3 0.3 0.005 1.5
1-25
0.02 1.1mg/L
1-25
mg/L
A A 5 5
11
0.9
0.9
0.10 0.02 0.049
a 0.13 0.02 0.064
0.11 0.02 0.076
0.01 <0.01 <0.005
b 001 <001 0.006
0.01 <0.01 <0.005
c 0.047
0.008
13
13
JISK 0102 67.2 1/3
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pH EC Pb

EVA Si
(kg) - 2.8900 12.3400 0.1400 2.2400 | 0.1300 | 0.3400 | 0.0800
- 15.9% 68.0% 0.8% - 12.3% 0.7% 1.9% 0.4%
2012 6.5 6.6 - 9.2 10.1 - 7.8 7.7 7.6 -
mS/m) - - 2.3 8.7 - 1.3 3.6 1.8 -
(mg/L 0.30 0.42 = 0.01 500 = 0.01 0.01 0.01 =
(kg) - 2.4500 11.9700 0.1400 2.2500 | 0.1300 | 0.3400 | 0.6500
- 13.7% 66.8% 0.8% - 12.5% 0.7% 1.9% 3.6%
2012 6.6 6.6 - 9.3 10.3 - 7.4 8.2 7.5 -
mS/m) - - 2.6 9.3 - 1.5 3.1 1.2 -
(mg/L 0.29 0.44 = 0.01 570 = 0.01 0.01 0.01 =
(kg) - 3.4600 12.4700 0.1600 2.1400 | 0.3500 | 0.3300 | 0.1400
- 18.2% 65.5% 0.8% - 11.2% 1.8% 1.7% 0.7%
2013 6.5 6.7 - 9.6 9.9 - 7.4 8.1 7.5 -
mS/m) - - 3.4 8.1 - 1.0 2.7 1.4 -
(mg/L 0.20 0.90 = 0.01 470 = 0.01 0.01 0.01 =
0.01mg/L
EVA CIS/CIGS
H 9.8 - - 9.1 - 9.9 - 7.6
cIS
EC(mS/m )| 2.1 - - 6.1 - 1.9 - 2.7
Se(ng/L 0.04 - - <0.01 - 0.06 - <0.01
CISICIGS 0.06mg/L
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CISICIGS

CISICIGS
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REERITLSEBLE

1-50

PUTALYRI
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0.5 0.5 5mm 5mm

1-28

(@ >5mm |05 5.0mm| <5mm
62.7 27.6% 52.8% 19.6%
68.9 0.8% 82.9% 16.3%
65.6 18.9% 73.7% 7.4%

8mm
379 9.2% 83.4% 7.4%
70.1 5.0% 78.6% 16.4%

4mm
42.66 3.7% 78.4% 18.0%
105.1 1.4% 83.7% 14.9%
75 13.5% 75.0% 11.5%

8mm
49.2 6.3% 87.9% 5.7%
728 2.0% 77.9% 20.0%

4mm
732 1.8% 81.2% 17.0%
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BEA (FAER-MDIYL) 0.5~5m

ERA TR AMLE >im BEEA (FAeR- 8L <05m

BHEA (T Ston-WIARREL) <05

|i -
BEA iy Sem AHBE) <0sm

BERK DT Sten-WBALL) >5m BER (rForie Séan-RHARBYL) 0.5~5mm A T S4an-RTERYL) <05m

MER GO Séum-EELR >Sm BER TV Sim-REBR) (5-~5m HEA (Tl Sém-RERR) <05m

1-51

77



EENRFHER EELD >5m

Rl

|

t&®m

e

LEMR BT Ston- FHBR) >5m EEMR o7 Sien-FARD) 05~5mm EEMR(BrFo Y Ston- AEDR) <0.5m
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05 5mm 5mm pH EC Se
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1-29

>5mm 0.5 5.0mm <5mm
1.4% 83.7% 14.9%
pH 72 86 10
>5mm
EC(mS/m) 15 76
Se(mg/L) 0.10 31
13.5% 75.0% 11.5%
pH 7.1 74 6.5
EC(mS/m) 2.1 15 170
8mm Se(mg/L) 0.22 0.10 0.28
6.3% 87.9% 5.7%
pH 71 »
1
EC(mS/m) 14
Se(mg/L) 0.07
2.0% 77.9% 20.0%
pH 75 85
EC(mS/m) 15 170
Amm Se(mg/L) 0.16 13
1.8% 81.2% 17.0%
pH 74 84 0
1
EC(mS/m) 17 71
Se(mg/L) 0.25 2.7
5mm
0.5 5mm
5mm 05 5mm 0.5mm
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pH

EC

Se

0.5 5mm
5mm

\

\

\

\

0.5~5mm 0.5mm

0.07 0.25mg/L  0.5mm
0.5 5mm
8mm
pH

0.5mm 0.5~5mm
0.28 3.1mg/L
0.22mg/L
0.5mm
20 =20
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0.5 5mm

0.5 5mm
13
0.5 5mm
0.5 5mm
13
0.5 5mm 0.5mm
5mm
C

81

0.5



1-30 1 2
By mgl
Po Cd Se T o Be Sb T
Ne. AS A—n—|HBESE s s .
] AFIOL UVE L2 J!(! AEIOLIRYYDLITLFEL] FLL
1 X1 051 [ <001 <01 <01 [<o0005|<00t [<001 [<001 |<0o01
— sua | @R | Ax
2 %2 100 | <0.01 [<0.01 |<0.01 [<00005(<0 01 |<0.01 [<001 [<0 01
3 %1 001 | <001 [<001 |<001 [<00005(<001 |<001 [ 0.04 <001
— s#a | @2x | B
4 2 008 | <001 | <001 [<0.01 [<00005|<001 [<001 |<0.01 | <0 01
5 =1 0.05 | <001 [<0.01 |<0.01 |<0.0005(<0 01 |<0.01 [-0.01 <0 01
— s=a | ®n | ox
6 =2 004 [ <001 <001 [<0.01 [<00005|<001 |<0o01 [F00f | <0 01
BA% - FUCA - B30 AERCOVCORBARS
FSRNERAERRBONE SN 0.3 [ 03 | 03 | 0.3 [0.005] 15 = = =
HERBO £ 5 REABAIZOVTORBIZELH, SHEFT S
- -
[ ]
o A
[ ]
@
1
1-31 10
W %
A 130 13.5
A 150 13.0
B 250
C 245
A
D 160 13.0
A
B 250
C 245
D 160 13.0
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13
1-32
ma/L

No Pb cd As Se T-Hg cré* Be Sh Te
pH
1 A 0.51 <0.01 | <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01 9.1
2 A <0.01 <0.01 | <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01 9.2
3 B 0.01 <0.01 | <0.01 <0.01 |<0.0005| <0.01 <0.01 0.04 <0.01 9.0
4 C 0.05 <0.01 | <0.01 <0.01 |<0.0005| <0.01 <0.01 0.01 <0.01 8.9
5 C 0.08 <0.01 | <0.01 <0.01 |<0.0005| <0.01 <0.01 0.01 <0.01 9.1
6 A 0.02 <0.01 | <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01 9.9
7 D 0.01 <0.01 | <0.01 0.04 |<0.0005]| <0.01 <0.01 <0.01 <0.01 9.1

0.3 0.3 0.3 0.3 0.005 1.5
No.4,5 No.
1-33

ma/L

No Pb cd As Se T-Hg cré* Be Sh Te
pH
1 A <0.01 <0.01 | <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 <0.01 7.9
2 B <0.01 <0.01 | <0.01 <0.01 |<0.0005| <0.01 <0.01 0.03 <0.01 8.1
3 C <0.01 <0.01 | <0.01 <0.01 |<0.0005| <0.01 <0.01 <0.01 | <0.01 7.9
4 D <0.01 <0.01 | <0.01 <0.01 |[<0.0005| <0.01 <0.01 <0.01 <0.01 7.4

0.3 0.3 0.3 0.3 0.005 1.5
No.
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mg/kg
Ne Pb cd As Se T-Hg cr Be Sb Te Cu n sn Mo In Ga Ag
1 - 590 <1 <1 <1 <1 280 <1 1500 <1 98 54 1000 <1 <1 2 1500
90000 - - - - - - - - 660000 - 100000 - - - 9900
2 - 33 <1 <1 <1 <1 310 <1 11 <1 41 21 450 <1 <1 <1 780
370 - - - - - - - - 810000 - 140000 - - - 19000
- 320 <1 <1 <1 <1 280 <1 2200 5 370 40 440 <1 <1 1 430
35000 - - - - - - - - 830000 - 61000 - - - 9900
4 - 51 <1 8] <1 <1 300 <1 2000 3 55 33 66 <1 <1 2 450
55000 - - - - - - - - 740000 - 86000 - - - 14000
5 - 280 <1 2 <1 <1 350 1700 2 5700 20 440 <1 <1 1 300
54000 - - - - - - - - 760000 - 89000 - - - 10000
6 - 8] <1 <1 <1 <1 320 <1 14 <1 19 88 140 <1 <1 2 97
67 - - - - - - - - 690000 - 160000 - - - 10000
7 - 3 <1 <1 4 <1 330 <1 620 <1 100 380 110 150 7 30 3
30 - - - - - - - - 670000 - 110000 - - - 21
1 100mg/kg
100mg/kg
No.4,5 No.
ng/kg
Ne Pb cd As Se T-Hg Cré+ Be Sb Te Cu n sn Mo In Ga Ag
1 - - 890 <1 <1 <1 <1 <0.5 <1 1100 <1 9700 18 120 <1 <1 <1 850
. - - 710 <1 <1 <1 <1 <0.5 <1 1400 <1 16000 26 180 <1 <1 <1 710
8] - - 330 <1 <1 <1 <1 <0.5 <1 1000 <1 4600 190 11 <1 <1 <1 240
4 - - 19 <1 <1 <1 <1 <0.5 <1 930 <1 1700 350 76 75 27 15 13
1 100mg/kg
100mg/kg
No.




®

WG
13 13
13 05 5mm
1-36
13 2mm
46 46
46 2mm
46
( TL )
13
pH
1-37
TL 13 WG 13
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1-36

13 46 DIN38414S4 AF NOR X31-210 TCLP EP TVA Serial Batch Avilability Test
< 5mm < 2mm < 10mm <4mm <9.5mm < 9.5mm <3mm <125 pam
+HC +HC +HC or + CO2 +HNO3
H pH5.8 6.3 pH5.8 6.3 pH5.8 6.3 - - pH 2.88/4.93 pH  5( (pH 5.6) pH 4 pH 7,4
[d] 400 > 50 > 50 100 150 100 100 100 200 40 16
[mL/q] 10 10 10 10 10 20 16 10 20 100
20 - 22.3+3 20 40 - - -
- - - 2L 1.5L (__100mm) PE PE 1L PE
60rpm 30+2rpm CO2 100mL/
[hr] 672(28 6 6 24 16 18 24 24| 24*5 3*2
1 1 1 1 2 1 3 1 1 1 2 1 5 1 2
20 +0_4§ﬁ(r’;’,\rﬂme 1UmGFF 3,000rpm 0.45IMMF 0'45”mM>on,roooe o.spmegﬁ6 0.45AmMF 0.45IMMF 0.45umMF |0.45imME
20 +0.45pmMF
0.5N
46 4mL/g
H H
GFF MF

Vol.7, No.5. pp.383,1996
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1-37

46
2mm

2mm

()

13
0.5 5mm

0.5 5mm

(2011/3)
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19

TL

13

20cm

88

20cm




5mm

<0.5mm

5mm
5mm 0.5mm
0.5~5mm 0.5~5mm
5mm

1-39

5mm

TL

13

4
a. TL

® 20cm

°

°

28

(5009)

1:10
20 28

89

(n)

SL




1-40 TL

b. 13
® 05 5mm 50g 500mL 1:10 6
200 4 5cm
° 20 3000G
° 1pm
(n)
C.
13 TL EC: Electrical
Conductivity pH
5
1-41
)
(Pb) ICP- mg/L 0.01(0.001)
(Se) ICP- mg/L 0.005(0.001)
pH - -
(EC) mS/m 0.1
13 0 TL



13

TL

1-42 13 1-43 EC
1-42 TL
<0.001| 0002] 0.006 0003 | <0.001| mgL
0011 | mglL
pH 74 6.7 6.8 7.0 6.8
EC 0.8 0.6 0.4 0.6 05| mIm
1-43 13
0.06 0.02 0.13 0.07 001| mglL
0019 mglL
pH 7.4 78 77 76 73
EC 12 13 12 12 12| mSm
13 TL
TL 13
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1.2

1.2.1

1990

GRCJ
1-44
IEA PVPS
IEA PVPS
1992 2013
2012 7
(FIT)
2014 7
1981 2012
JPEA
NEF 1997 2005
NEF
JPEC
2008 2013
JPEC
(FIT) 2012 7
RPS RPS 2006 2012
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/ /
(FIT) 2012 7 o o
2010 > o
2010 > o
GRCJ 2003 o o
€y
IEA PVPS
IEA PVPS
kw
16,000,000
14,000,000
12,000,000
10,000,000 |
. &
8,000,000 - "
mRETE
6,000,000 -
4,000,000 |
2,000,000 _I ] ]
0 +—r—r—r—r— __-_I_IJJJJJ-I . E N u BN
1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
1-53 IEAPVPS [KW]
IEA PVPS
IEA PVPS 1992 2013
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NEF J-PEC

NEF 1994 2005 J-PEC 2009 2013
2006 2008
a b 2
a 2005 NEF 2009 J-PEC
b JPEA
1994 2013 2006 2008 ab
a)
b
1994 1996
2005
2,500,000
mmmb NEF+-PEC 2006 2008

———|EA PVPS

1,500,000 +——

e JPEA

1,000,000

500,000
0 -
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2009 2010 2011 2012 2013
1-54 NEF JPEC [KW]
NEF J-PEC IEA PVPS
1994 2005 2009 2013 2006 2008
2006 2008 b)
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NEF JPEC

3,694 kw 2011 4960 kW 2012 6,271 kW
2013
kW
7,000,000 -
6,000,000 -
5,000,000 -
4,000,000 - .
mEF
3,000,000 - S
2,000,000 - :
1,000,000 - J] J] - II
0 -+ T __-‘JJIJJJ - . - .
g UV OO T NS N OO0 A M
228383383 8838888883883338 3
o o o e AN NN NN NN NN NN N NN
1-55 NEF J-PEC [KW]
NEF J-PEC
2
a.
2012 7 FIT
2012 6
IEA NEF JPEC
IEA
N
N ><3/4 (N+1) < 1/4
1-45
2012 (2013 3 ) 2012 7 2014 7
1EA NEF JPEC & )
IEA 2013 FIT
7 7 2012
N
N ><3/4 (N+1) < 1/4
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2013
2013 HT
1,624 kW 2011 3,388 kw 2012 6,439
kw 2013 HT
6,271 kw 2013
FT
KW
7,000,000
6,000,000 -
5,000,000 -
4,000,000 - "
mEF
3,000,000 - H R
2,000,000 -
1,000,000 - ]]
oS WV O~ A NS N OS0000 S NM
A O G O OO0 OO0 0000 0 ~f = A
aaggRAeeNSgRdIIgaagdas
1-56 [kW]
1994 2012 IEA NEF JPEC i *7 Z|EA
NEF JPEC 2013 FIT
2013
1-46 5
2009 2010 2011 2012 2013
kW] % kW] % kW] % [kw] % [kw] %
1,919,261 67% | 2,669,812 68% | 3,693,786 69% | 4,959,920 59% | 6,271,292 49%

929,739 33% | 1,246,388 32% | 1,623,689 31%

3,387,697

41% | 6,439,482

51%

2,849,000 100% | 3,916,200 100% | 5,317,475 100%

8,347,617

100% | 12,710,774 100%

2009 2012 ’ " =IEA
2013 FIT
¢)
FIT
10kW 10kwW
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NEF JPEC

2012 7




10kwW

10kwW

FIT

2013

7

2012

FIT

FIT

3

2014

2013

3

2013

kw
600,000 -

500,000

400,000

300,000 +

[kwW]

2013

1-57 HT

HT

J-PEC

NEF

2013

J-PEC
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b. 2012

2012 HT

2012
> RPS 10kW

» GRCJ

2012

2,456

99

2013

815

2012

2,409
70



1-47 3

1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
6,415 9,234 12,614 14,814 26,256 29,113 47,475 46,955 52,262 61,513
" [kW](a)
3
150 229 5,093 1,403 1,716 4,049 3,599 4,223 5,811 7,801
[kwW] (b)
[ ] 8 9 31 47 77 168 129 170 210 231
2% 2% 40% 9% 7% 14% 8% 9% 11% 13%
(bla)
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
76,620 73,592 74,289 58,676 121,167 218,745 316,649 377,301 1,764,008
" [kW](a)
3
7,565 16,950 25,469 17,696 14,943 43,203 91,187 133,090 794,300
[kwW] (b)
[ ] 287 340 320 230 99 19 52 38 365
10% 23% 34% 30% 12% 20% 29% 35% 45%
(bla)
IEA PVPS RPS 2,409
70 GRCJ 815
- > |EA NEF JPEC
3 RPS 10kW
70 GRCJ 815
< - 3
[ J
1996
5,093kW 31 “e > 12,614KW
40%
> 1 4,330kW 1
85%
2005
16,950kW 340 “e > 73,592kW
23%
> 5,390kW 13 2,568kW 11
1,415 2

100




2006

2007

2008

2012

25,469kW 320 “ 7
34%
5,840kW 13 2,408 kKW 24
14
17,696kW 230 “ 7
30%
100
0
2012 FIT

101

74,289kW

1,713

58,676kW
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1994

1994
7
>
>
>
1994
6,415kwW 34
1-48 1994
1994
[

0 515 6,265 19

0 66 6,265 6

0 6 6,265 12

0 23 6,265 26

0 1 6,265 24

0 2 6,265 17

0 179 6,265 20

0 181 6,265 38

21 103 6,286 24

0 55 6,265 25

13 137 6,278 77

0 44 6,265 74

42 183 6,307 185

21 918 6,286 124

0 44 6,265 17

0 21 6,265 20

0 26 6,265 15

0 12 6,265 0

0 454 6,265 29

0 94 6,265 119

0 23 6,265 31

0 108 6,265 98

0 720 6,265 131

0 172 6,265 62

0 20 6,265 28

0 23 6,265 54

0 846 6,265 103

0 217 6,265 91

0 28 6,265 36

20 40 6,285 9

0 6 6,265 8

0 4 6,265 9

0 93 6,265 43

0 92 6,265 45

15 48 6,280 10

0 8 6,265 11

0 41 6,265 11

0 131 6,265 9

0 42 6,265 8

0 105 6,265 50

0 9 6,265 8

0 34 6,265 38

0 167 6,265 30

0 110 6,265 6

0 80 6,265 32

0 10 6,265 20

18 173 6,283 6

108
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1996

1996
AMW
>
10 110
1996
7,536kW “© ”712,614kW
17
>
1-49 1996
1996
| |
12 630 7533 107
0 80 7521 56
0 8 1521 55
0 27 7521 112
0 1 1521 13
0 3 1521 54
0 215 7521 81
20 237 7541 170
10 109 7531 109
11 77 7532 147
185 333 7,706 286
0 53 7521 318
11 180 7,532 433
12 1089 7533 397
0 53 7521 52
0 25 7521 101
0 31 7521 89
0 14 7521 18
0 545 7521 136
0 113 7521 438
19 47 7540 246
0 130 7521 312
13 877 7534 462
0 207 7521 114
0 24 7521 171
0 28 7521 200
10 1026 7531 387
213 473 7734 479
0 34 7521 131
0 24 7521 51
0 7 1521 27
0 5 7521 38
0 111 7521 165
0 11 7521 288
0 4 7521 110
0 9 7521 66
32 8l 7553 86
4330 4487 11851 80
36 86 7557 40
0 126 7521 256
0 1 7521 92
30 70 7551 84
0 200 7521 131
0 132 7521 76
0 9% 7521 129
50 62 7571 80
99 285 7620 64
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2006

34% 2006
> 66%
21 2006
193,261kW “~ 774,289 kW
26
1-50 2006
2006
| I
5,092 9,103 53,912 2,702
0 516 48,820 772
10 60 48,830 2,778
0 179 48,820 3,623
0 9 48,820 541
40 57 48,860 1,056
50 1,447 48,870 3,287
101 1511 48,921 4437
383 1,023 49,203 5163
87 513 48,907 4,288
1,178 2,141 49,998 9,852
163 509 48,983 5345
1,453 2,552 50,273 7,733
458 7447 49,278 6,742
0 347 48,820 1572
126 289 48,946 1,726
0 201 48,820 1292
20 114 48,840 1560
178 3,715 48,998 2,022
1,098 1,830 49,918 6,153
245 426 49,065 4,007
597 1,439 49,417 8821
536 6,146 49,356 12,393
5,840 7,181 54,660 3,735
100 256 48,920 3465
567 748 49,387 2576
246 6,842 49,066 6,616
550 2,239 49,370 7462
191 412 49,011 2,175
19 178 48,839 1516
70 118 48,890 1171
60 93 48,880 1860
1,713 2,435 50,533 6,315
122 842 48,942 7,385
29 286 48,849 3315
66 126 48,886 1,946
20 338 48,840 2575
350 1,370 49,170 2811
249 573 49,069 1462
261 1,082 49,081 8,624
61 132 48,881 3378
20 282 48,840 3438
2,408 3,709 51,228 7138
159 1,015 48,979 4521
413 1,038 49,233 4888
53 128 48,873 4853
87 1294 48,907 2170

110
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2012

2012
> 2012 1,266,135kW ““

1,764,008 kwW 1.4
> MW

[%0] 2008 2011
10% 2012
10%
> 25
1-51 2012

2012

80,000 159,664 1,049,708 22,441
6,000 16,251 975,708 5,643
29,000 29987 998,708 13,094
39,000 42,546 1,008,708 26,169
0 180 969,708 3,593

0 329 969,708 5,697
47,500 75,255 1,017,208 24519
43,200 71,201 1,012,908 41,960
47,000 59,714 1,016,708 35,270
24,000 32454 993,708 34,736
4,000 23121 973,708 61,847
21,000 27,870 990,708 49,531
0 21,822 969,708 52,944
2900 141,723 972608 49,089
8,000 14,885 977,708 6,512
2,500 5745 972208 6,524
9,000 12,989 978,708 6,341
1,000 2,868 970,708 5115
1,800 72,059 971508 17,472
10,500 25,049 980,208 42,901
4,100 7,692 973808 31,554
19,700 36,427 989408 55,550
7,300 118,734 977008 89,831
24,000 50,643 993,708 26,536
3,800 6,893 973508 21,719
2,500 6,095 972,208 19,937
11,100 142111 980,808 49,223
43,800 77,358 1,013508 47,999
3,000 7,388 972,708 17,866
2,000 5157 971,708 12,569
3,000 3957 972,708 7420
1,000 1647 970,708 9,208
16,400 30,732 986,108 34,106
15,800 30,109 985508 36,559
25,200 30,311 994908 20,083
23,600 24,788 993,308 9,563
21,700 28,009 991408 15,259
3,000 23259 972,708 19,966
3,000 9443 972,708 11,291
56,000 72,299 1,025,708 58,932
8,200 9612 977908 17,740
24,000 29,199 993,708 20,029
20,400 46,250 990,108 29,756
15,100 32,095 984,808 20,170
37,300 49,718 1,007,008 24,098
20,900 22,389 990,608 27,833
2,000 25983 971,708 19,941

m



1.2.2

@

1-52
2010 2030
10kW 10kW
20 25 30
0.3
26 8 8
( 18 3
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2,000

1,800

1,600

1,400

1,200

1,000

800

600

400

200

2020

2021 2022

2023 2024

2025 2026

2027 2028

2029 2030

U B I

LR B O S K R

bt

t 4

1-70 25 2020 2030
1-52
1-53 25
2020 2025 2030 2035 2039

114 333 7 2,132 23,858

17 48 146 387 3,917

18 46 202 684 6,346

36 104 362 886 12,100

7 15 57 155 1,881

9 29 127 261 2,625

53 149 585 1,138 12,987

112 273 929 1,245 35,130

83 187 743 1,245 27,447

78 165 537 1,031 27,571

80 395 990 2,554 23,079

87 297 802 1,316 29,392

57 271 695 2,676 8,089

135 621 1,701 6,884 12,168

19 47 240 391 5,205

17 32 249 346 5,182

19 31 182 211 5,809

9 14 172 247 3,023

77 254 788 1,818 11,289

75 361 792 1,453 21,148

54 118 533 792 18,922
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2020 2025 2030 2035 2039

97 348 1,159 1,845 29,734

185 720 1,888 4,892 38,914

77 187 595 1,152 20,971

35 160 461 701 11,815

28 163 340 487 8,068

151 557 1,726 3,724 21,980

126 483 1,285 2,082 37,113

25 116 314 522 7,193

24 72 276 362 7,327

18 37 152 247 6,571

13 23 224 370 4,410

67 300 657 1,706 20,999

67 259 863 1,551 20,923

40 179 384 794 13,417

25 75 272 448 9,195

40 223 426 587 13,746

49 314 402 1,485 13,783

22 75 199 448 6,501

126 359 1,176 1,917 43,354

36 a0 407 601 13,554

50 158 577 757 16,636

79 250 1,054 1,904 23,160

81 166 597 1,158 27,181

64 194 724 1,126 20,605

83 181 641 805 31,346

42 97 381 1,479 9,423

2,808 9,580 28,788 61,000 775,085

1-52
1-54 25
2020 2025 2030 2035 2039

114 333 77 2,132 23,858

140 392 1,480 3,510 39,855

633 2,210 6,396 16,951 162,875

552 1,926 6,004 11,994 139,226

465 1,738 4,997 9,031 114,466

205 799 2,279 4,668 66,321

137 687 1,299 2,968 43,225

561 1,496 5,657 9,746 185,258
2,808 9,580 28,788 61,000 775,085

1-52
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1.2.3

@

24 13,102

OBLEHAEN OEECLE sBRELHENH

(BAL |

350 ;

dHHHHHHHKHHKH H H._/Higa179 182 1180 fgg { 11 1 [f L
E 300 1801189 169 167 Tyeo 158
185 177) 75| [172

178
" { |

gmoiww———--—uuu_—é_,_ﬂ__m_‘ —|

§ 150 H— — H HHF+HHHAHHHHAHHHAHHH H H

100 H || | | . | | || _‘201_211_219[_215_213_21?_107_205_200_20@_

181] 184 (183 [182
147 lisol hes| |172| 171

50 H |—1 o —] 1 f— —1 — f— -1 — b P —] e |- — 1 b -

& & N $ & & & &6 & & & & & & & & & & &
@,‘\a &gf %‘,& @-& R A A G L L A G @}Q-& Pl @f’* a};&
& & \?ﬁr &Y G & B B @ B @

TRRSER LY PEHBOHM HiE —HBEE Xh Tw5, ElSEERUEFAUMEOHHET., MESHOMELO BEEEN)
(FRR114F9H 280 BOfFiE) R UAHRRFTRIHEA TV
WML AFVURBEESS (M4 4% o RMERESRRE) TES < EFom Tl

1-711

2020
24 0.02%
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1-55

24
2020 2025 2030 2035 2039
2,808 9,580 28,788 61,000 775,085
24
0.02 0.07 0.2 0.5 6
%
@
Ver.1.1 1.00
10
1-56 m
483 377
2278 456
1144 501
2346 642
1770 623
1147 1108
666 613
1902 2460
11,736 6,870
24 23
25 3
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1-57

23
2020 2025 2030 2035 2039
0.0024 0.0069 0.016 0.044 0.49
0.0006 0.0017 0.006 0.015 0.17
0.0055 0.0193 0.056 0.148 142
0.0024 0.0082 0.026 0.051 0.59
0.0026 0.0098 0.028 0.051 0.65
0.0018 0.0070 0.020 0.041 0.58
0.0020 0.010 0.020 0.045 0.65
0.0029 0.0079 0.029 0.051 0.97
0.0024 0.0082 0.025 0.052 0.66
1-58
23
2020 2025 2030 2035 2039

0.0030 0.0088 0.021 0.057 0.63
0.0031 0.0086 0.032 0.077 0.87

0.011 0.037 011 0.29 2.8
0.0086 0.0300 0.094 0.19 22
0.0075 0.0279 0.080 0.15 1.8
0.0019 0.0072 0.021 0.042 0.60
0.0022 0.011 0.021 0.048 0.71
0.0023 0.0061 0.023 0.040 0.75
0.0041 0.014 0.042 0.089 11
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