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CO2 carbon dioxide

Debt Equity
DE

Debt Service Coverage Ratio
DSCR
Engineering Procurement Construction

EPC
NEDO New Energy and Industrial Technology

Development Organization

NonProfit Organization
NPO
Oo&M Operation & Management
Internal Rate of Return
IRR
Special Purpose Company
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FIT Feed in Tariff
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3.1.1
n p 2 n p
n p
6 3-1
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3-1
NEDO 2008, p3
3-1
Suntech, Inc. Hanwha
Q.CELLS GmbH Canadian Solar, Inc. SunPower, Inc.
7
2005
5 NEDO NEDO 2 2013, p.4
! 04  05%/



CIGS
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CIGS CdTe

160 200pam

20%

Canadian Solar, Inc.

Hanwha Q.CELLS GmbH

JA solar Holdings Co., Ltd.

Trina Solar Ltd.

Yingli Green Energy HoldingCo.,
Ltd

15%

Canadian Solar, Inc.

Hanwha Q.CELLS GmbH

JA solar Holdings Co., Ltd.

Trina Solar Ltd

Yingli Green Energy Holding Co.,
Ltd

9%

GS Solar Co., Ltd
NexPower Technology Corp.

CIGS

14%

Hanergy Holding Co., Ltd
Mia Sole

CdTe

13%

First Solar, Inc.

NEDO

8 CdTe

First Solar

2013

10
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11

10

n

311

13

10



1984
1999
()
1982
1959
1994
2006 2007 CIGS
HIT
2007
1998
Canadian 2002
Solar, Inc. 2009
()
Hanwha QCEZI6I1_28 2001
Q.CELLS
GmbH
JA solar
Holdings  Co.,, 205305 2010
Ltd.
Trina Solar Ltd 1997 2007
Yingli Green
Energy 2003
Holding Co,,
Ltd
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3.2.2

95%
98% 1MW
12 13%
11,388kWh 32 /kWh
20
10 13
12 (KW) (KWh) [%] [KWH]
[kw]><24[  ]>=<365] ]

13

15

97

36

20 25



URL
10KW 100kW| 250kW | 500kW |500kW

PCS http://www.omron.co.jp/energy-innovation/produc
t/kp/

https://www.sansha.co.jp/products/powersupply/0
PCS 3 03.html

PCS 10 http://www.sanyodenki.co.jp/products/sanups/pvi
100kw 4 nverter.html

Gs PCS 10 o o o http://home.gyps.gs-yuasa.com/products/sl/p_con.

250kw 3 php

PCS http://www.e-mechatronics.com/product/inverter/i
10 100kwW 3 ndex_environment.jsp

PCsS https://www.daihen.co.jp/products/ele03/index.ht
PCS ml

PCsS http://www.tmeic.co.jp/product/power_electronics/
100 500kw conversion/renewable_energy/solar/

PCS 100 P .
250KW 2 o o http://nissin.jp/product/renewable/pcs/index.html

PCS 10 http://www.hitachi-ies.co.jp/solution/kankyo/powe
100kw 2 rcon.htm

PCS http://www.hitachi.co.jp/Divlomika/product_soluti
500kw 1 on/energy/smatrgrid/renewable/pcs.html

PCS http://www.fujielectric.co.jp/products/power_supp
500kw 3 ly/conversion/power_conditioner/megasolar.html

PCS  10kw http://www.meidensha.co.jp/pages/product/prod0
250kw 1/prod01 05/prod01_05 02.html

PCS 10 100KW 3 o o http://www.yaskawa.co.jp/vision/energy/02.html

ABB.Inc 100kw  1,000kw - - - - http://www.abb.co.jp/product/seitp322/59b9e615b
T 1,000kW PCS a617c95c¢12578920029077f.aspx

2005 LG http://jp.Isis.biz/product/product_detail.asp?prod
LS () PCS ° ° ° ° uct_code=P00179

SMA

SolarTechnologyAG o http://www.sma-japan.com/products/central-inver

ters.html

PCS Power Conditioning System

16




3.3

3.3.1
10kW
3-5 3-6 10kw 14
1,000kW
3-5
15
25 10-12 27.5 kW
3-6 26
25 36 /kWh 32 /kwh 16
3-5 10kwW
10-50kW 50-500kW 500-1000kW 1000kW
24 79 472 /KW 369 /KW 326 /KW 322 /KW
24 10-12 436 /KW 372 /KW 29.8 /KW 28.0 KW
25 1-3 412 /KW 356 /KW 306 /KW 296 KW
25 46 390 /KW 339 /KW 304 /KW 293 KW
25 79 380 /KW 334 KW 30.1 /KW 302 KW
25 10-12 36.9 /KW 324 /KW 294 /KW 305 KW
13 2,2013 2 17
3-6 400kW
500-1000kW 1000kW
24 79 - /KW 3838 /KW
24  10-12 310 /KW 316 /KW
25 1-3 308 /KW 294 /KW
25 46 305 /KW 299 /KW
25 7-9 30.1 /KW 293 /KW
25 10-12 307 /KW 275 /KW
24 400kW
13 2,2013 2 17
14
5 24 400KW

http://www.meti.go.jp/press/2013/02/20140214005/20140214005.html

16 26

223

17



3.3.2

3.3.1 3-7
1MW 2MW 2MW
10MW 50MW 100MW
150 /m?2 1MW
10MW 10MW
1MW m?2
3-7
10-50kW |50-500kW|500-1,000kw| 1-2MW | 2-10MW | 10-50MW | 50-100MW
0.04 0.2 1.5 2.8 55 27.5 1375
0.2 1.6 2.9 55 27.5 1375 275
4 20 200 400 800 4,000 2
20 200 400 800 4,000 2 4
2 2 14 28 56 280 1,400
11 28 41 84 420 2,100 4,200
100 500 5,000 10,000 20,000 100,000 500,000
750m?2 7,500m?2 15,000m2 |30,000m2|150,000m2|750,000m2| 1500,000m?2
13 2,2013 2 17
10-50kw 36.9 /KW  50-500kw 32.4 /KW 500-1,000kW 29.4 KW
1,000kW 275 KW
13 2,2013 2 17
0.4 KW
13 2,2013 2 17
150 /mz2
23 12 19
12,000kw 12,000 18,000m?

18




3.3.3

3.3.1
17 3-8
1,000kW 22 /kWh
22.1
251 /kWh 18
3-8 10kw
10-50kW 50-500kW 500-1000kW 1000kW
24
39.6 31.6 28.2 27.9
7-9 1
25
[ /kKWh] 31.6 28.1 25.7 22.4
10-12 2
1 35 24 79 12%
2 1,000kw 3-6 25 10-12
35 25 10-12 1,000kW
12% 1,000kwW 13%
3.3.4
5%
19
17 http://www.cas.go.jp/jp/seisaku/ npu/policy09/archived2_shisan_sheet.htm
18 2010 23 12

1 OECD/IEA““Projected Costs of Generating Electricity 2010 Edition”> 2010

23 12

19

19




3.4

Ep = HAXKX>Pas><365

Ep [kWh/ ]
Ha 20 [KWh/m2/ ]
K 0.7
Pas [KW / (kWh / m2)]
AM1.5 1,000W/m2 25
365
K Pas
NEDO 2010,
pp.58-60 NEDO
Ha NEDO 837 20 1990 2009
METPV-11 837 29 1981 2009
MONSOLA-11 21
22 1976 23
18< 28<
30< 25< 33< 35<
24
K 0.7
20
2 NEDO http://www.nedo.go.jp/library/nissharyou.html
2 http://www.jma.go.jp/jma/menu/report.html
23
2 NEDO 2010, p.73

20




25

Pas

NEDO
1,105
kw 3-9
1,067.2kWh /

1995 2005

10 kw

26 3-10
3-9 NEDO
n n
( ) KWh/KW ( ) KWh/KW

19 1,078.6 1.01 23 1,067.9 1.00

6 861.6 0.81 33 1,007.3 0.94

7 994.0 0.93 47 995.1 0.93

11 961.7 0.90 65 997.3 0.93

0 - - 22 9414 0.88

5 994.0 0.93 13 1,180.1 1.11

5 1075.3 1.01 4 1,055.6 0.99

26 1079.0 1.01 4 1,018.2 0.95

35 1044.4 0.98 41 1,124.0 1.05

25 1124.5 1.05 28 1,057.8 0.99

44 1038.4 0.97 15 1,095.1 1.03

30 1015.9 0.95 12 985.8 0.92

54 973.9 0.91 14 1,083.0 1.01

46 1048.5 0.98 11 1,104.2 1.03

10 960.0 0.90 12 1,096.9 1.03

10 944.2 0.88 41 1,096.7 1.03

9 954.8 0.89 16 1,143.6 1.07

7 839.1 0.79 18 1,134.9 1.06

17 1143.9 1.07 32 1,086.3 1.02

41 1158.0 1.09 15 1,096.0 1.03

27 1062.0 1.00 25 1,134.5 1.06

49 1198.0 1.12 17 1,067.6 1.00

73 1152.5 1.08 6 1,214.7 1.14

35 1061.2 0.99 - 1,067.2 1.00
NEDO 2010,

p.170
2001, p.16

21



3-10

KWh/kW KWh/kW
960.04 0.97 981.99 0.99
918.54 0.93 937.34 0.95
863.35 0.87 982.73 0.99
904.17 0.91 998.50 1.01
802.50 0.81 975.90 0.99
883.84 0.89 1,026.74 1.04
976.85 0.99 863.01 0.87
1,019.11 1.03 891.69 0.90
1,045.51 1.06 1,016.59 1.03
1,070.73 1.08 1,000.20 1.01
965.27 0.98 1,014.54 1.02
991.18 1.00 1,052.26 1.06
935.61 0.95 997.44 1.01
982.53 0.99 1,015.20 1.03
863.46 0.87 1,114.96 1.13
884.70 0.89 972.58 0.98
881.23 0.89 1,026.75 1.04
903.01 0.91 1,000.84 1.01
1,104.80 1.12 1,008.41 1.02
1,053.92 1.06 963.20 0.97
1,017.81 1.03 1,081.43 1.09
1,101.50 1.11 1,020.41 1.03
1,051.01 1.06 1,003.16 1.01
1,021.44 1.03 990.02 1.00

22




3.5

3-11
2MW 50kW 2MW
2 3 3
8 27
3-11
50kw 50kw 2MW 2MW
600V 600V 7,000V 7,000V
100V, 100/200V 3,300V 11,000V, 22,000V,
415V, 240/415V 6,600V 33,000V, 66,000V
2
100 200V 6,600V 33,000 66,000V
3 3 3 3

50kW

PV Japan 2012

3-12

50kW

PV Japan 2012

23




2MW

2MW
3-12
50kwW 2
50kwW "3
50kwW
500kw
500kw
2000kW(2MW) 1
2000kW(2MW) .
*1 500kW
*2 50kW 50kw
*3 50kW
4800AH
PV Japan 2012
50kw
50kw
28
28
26 3 12 1

24




3.6

3-13
3-13
[ J
v
v
v
v
v
v
v
v
[ J
v
v
v
v
v
v
v
NEDO 23 3
5
3-14

29

http://Aww.env.go.jp/policy/assess/8-1sdlfgov/8-1link/index.html

25

13



3-14

30MW 22.5MW  30MW
150MW 112.5MW 150MW
10MW 7.5MW 10MW
10MW 7.5MW 10MW

http://www.env.go.jp/policy/assess/1-1guide/1-4.html
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4.1

4.1.1

SPC

4.1.2

2MW

4.1.3

10MW

28

SPC

SPC

NPO
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4.2

4.2.1

@

20
20 30

31

¢)

32

®

& 6.1.1(1)

30



1km 4-2
4-2
1km
0.24 /km 150s(33 25m
6 7kVv
22kV 0.5 /km
60 80kV 14 /km
150 180kV /km
275kV 4 /km
500kV 6 /km
23 12 19
©)
4.2.2
@
3.1.1
® o

31




¢)

4.2.3
€y
EPC
(2) EPC
EPC
EPC

EPC

32

EPC

EPC

JV Joint Venture

O&M EPC
O&M
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4.3

O&M

4.3.1 0O&M
EPC
O&M EPC
O&M
[ ]
[ ]
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4.3.2

4-3
4-3
34
><1.4%
10~15
17
SPC
24 4 1 3
><0.7%
><81%
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4.4

4.4.1

1)

@

¢)

35

®

4

50kW

36

5 50kwW
% 50kW

(4)

http://Aww.fit.go.jp/

36



1)

2)
3)
2,000kW 2MW
(4) 2,000kW 2MW 30
(5) 2,000kW 2MW
2MW
2MW
3-12
37
4.4.2
5
25 4
25 3 31
25 11 22

37

http://www. meti.go.jp/policy/safety _security/industrial_safety/sangyo/electric/detail/taiyoudenchi.html
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@

m?2

¢)

39

24

®

38

http://www. maff.go.jp/j/shokusan/renewable/energy/houritu.html
39

9,000 m? 3,000 7

38

40

3,000m?2

38
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4.5

4.5.1

2012
12

25 3 13
41

4.5.2 42

41

http://www. jpea.gr.jp/pdf/revention_reflection.pdf
2 !
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4.6.1

43

20
20
44
45

8 421 443
a“ 6.1.1(1)
45

3 % 3 12 1
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4.6.2

46

EPC

EPC

EPC

EPC

EPC

42

43




4.6.3

50kW

47

21

47

441
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4.6.4

48

4.6.5

49

4.4

45
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4.6.6
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4.6.7

05 1

10

PID Potential Induced Degradation 50
51

PID

% pD

51

47



4.6.8

52

422
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4.6.9

53

O&M

O&M

O&M

O&M

4.3

49




4.6.10

SPD Surge Protective Device

50




4.6.11

54

55

500kwW

51
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5.1
5.1.1
/ /kWh >
3.4
5.1.2
5-1
2/3
56
7%
30%
100%
5% 23
% 3 3
28 3 31 27

52

25

kwh/

31

31

25
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><1.4%
10~15
17
SPC
24 4 1 3
><0.7%
><81%
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5.2

4.6

10%

58

57

0.27
05 1 / %

4 8%/

EPC

60

57

59

10

2004

2009

54

0.3% 4.4%




12.7MJ/ mz2

20

2013
11.6MJ/ m2

1994

1999

1980

61
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