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2009

MW GWh % %
2,821 2,966 6.3 0.26
2,186 3,830 8.9 0.33

535 2,765 7.5 0.24
3,234 17,280 46.6 1.51
3,159 11,624 30.7 1.01

11,906 38,464 100.0 3.36

2009 11
2009

= 2966 x109/(2821x106 x 365 x 24) x100 = 12.0%
2009 1,683

= 19.9%
2000

= 59.0%

M:106 G: 109

2009

MW GWh % %
2,821 2,966 6.3 0.26
2,186 3,830 8.9 0.33

535 2,765 7.5 0.24
3,234 17,280 46.6 1.51
3,159 11,624 30.7 1.01

11,906 38,464 100.0 3.36

10,000kW 6.7%
1,000kW 439 193MW 20 kW

= 61.0%
2004 RPS 1,000kW
RPS : Renewables Portfolio Standard

M:106 G: 109



2009

MW GWh % %
2,821 2,966 6.3 0.26
2,186 3,830 8.9 0.33

535 2,765 7.5 0.24
3,234 17,280 46.6 1.51
3,159 11,624 30.7 1.01

11,906 38,464 100.0 3.36

1990 6.5
5.8%

1.6%
( ) 36.6%
( ) 56.0%

= 42.0%

M:106 G: 109

FIT: Feed-in Tariff
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FIT: Feed-in Tariff



Solar Cell
PV Module

PV Array

1,000 J/ 1,000 Ws/
20% 1

1,000 x 0.2 = 200 W
60%

Photo-Voltaic System 1

10 12%
kWh

kW x 24 h x 365

0 24

Photo-Voltaic System 2



Photo-Voltaic System 3

10% 12%
1,000kW

10% 1 24 100kW
1 24 2,400kWh

100 kW ( )
1,000 kW 10%

20% 1 200W
50

+ 1,200 kWh



2009 262.8

MW MW
2,628 MW 0.10 262.8 MW

26.3 kW
1

3



R I A
Ploss = R I 2 W 1 W s = 1 Joule

1 kWh = 3,600 kJ = 860 kcal

2 2 4 4

0.2Hz

PG + PRE = PL+ PT

LNG

5%

PT

PG

PRE

PL



1

12%
12%



90%

0%

100%
12%

2014

20%

20142008 10
2,400 kW x 21 

92 m 70 m



50Hz
60Hz

100 kW

30 kW
60 kW 150 kW
30 kW

120 kW 210 kW

10%
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[ ] H26.9.24

(112%)

(47%)

(45%)
(40%)

(17%) (19%)

(38%)

(83%)

(68%)
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1,260 kW 151 kW
1,260 kW

[ ] H26.9.24

1 0.2Hz

10%

2 5%



2011 9 15

6,728 kW 6,400 kW 328 kW
671 kW            343 kW 400 kW

6 27 9 9 8 31 7,219 kW
23 834 kW 11%

3 5
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[ ] H26.9.24

50 kW 60 kW 120 kW 230 kW



Brand: Enercon (Germany)
Type: Synchronous
Rated power: 7000 kW 7MW
Blade length: 63 m

Brand: REpower (Germany)
Type: Asynchronous
Rated power: 5000 kW 5MW
Blade length: 63 m



www.owenscorning.com

Wind Power Generation

+

20% 25%
2,000kW
500kW

25%
100 kW

400 kW
1 2,000kW 2,000



NEDO

580 kW



Source: Global Wind Energy Council 3%

25%

20%
kWh

kW x 24 h x 365



17,500kW

1,750kW 10

2,500 kWh
7,000 1 1 10kWh

16% 2,800kW
2005 2

MW MW
2,555 MW 0.20 or 0.25 511 MW or 638.7 MW

51 or 64 kW
1

70 kW

3



20%

5m/s
10m/s
25m/s

20%
30%

40%

281

100%

30%



1990
2000

2008 15.1%

1.8
2

130 1 3
6 20 30%

2013

H24.11.28 
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