14  kw 77 kw
7,000 3.0 kw 510
3.1 kw 5,600 13
4.1
JWPA
JWPA
2008 3 4-1 1 2uw 60m
4-2
4-1 WPDA  JWPA

2,500 kw

1,800 kw

3,800 kw

8,100 kw

4-2 WPDA  JWPA
6m/s at 60m /s at 60m /s at 60m
1997
: 30m 30m 300m
50km 50km
20% 2%
1,750km? 3,670km?
40% 2,000kw 5000kwW 2,000kw 5000kW
80% 50%x 80%
40%
2,414km?
2,000kw
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WPDA JWPA 2008 2 2050

2020 1,000 kW
2030 2,000 kw
2050 2,500 kw 5,000 kw
10 5,000 kw
5 2,500 kw
2500  kw 8,100 kw
2050
55000 po T oo oSS T [co--= 55,000 | |
50000 —4o = |———————— — 50000 =—— o R I — — —
[—— 45000 —— m
ol — = e R
35,000 N 300 F—— 7~ T "~ - R
30,000 30000 L I
2500 F | | | 25,000
20,000 20000 F——=————— 1 —
15,000 [ 15,000 :,,,,,,,,,,,F
10,000 | 10,000 F
5000 F 5000 F——j ) —
0 0
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
2008 1,854 0 0 1,854 1,854 0] 0] 1,854
2010 3,000 0 0 3,000} 3,000 0| 0 3,000}
2020 9,600 800 200 10,600] 10,000 800 4001 11,300
2030 13,200 4,500 2,600 20,2007 15,500 4,600 7,200 27,300
2040 13,200 6,500 5,300] 25,0000 15,500 6,700] 21,1000 43,300
2050 13,200 6,500 5,300 25,0000 15,500 6,700 27,800 50,000

4-1  WPDA  JWPA
,2009 9
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60m 6m/s 6m/s
m/s 8m/s 23 32 40%

80m
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4.2

1km
2000 1 12

5.5m/s 6.5m/s

kWh/

(

4-2
80m)
1km

PHASE1

PHASE1
1km

km?, kW

J L

PHASE?2
1km
km?, kW, kWh/
PHASE3
km?, kW, kWh/
4-2

77
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4.3

4.3.1
o 1km
NEDO LAWEPS
CTC WinPAS 2
4-3 2000 LAWEPS
km
WinPAS
4-3
LAWEPS WinPAS
NEDO
2000 2000
30,50,70m 30,40,50,60,70,80,90,100m
500m 1km
km 10km
6 365
1km WinPAS CTC LOCALS
LOCAL Circulation Assessment and Prediction System GPV(Grid Point Value)
2000 1 12
LOCALS
4-4  LOCALS
LOCALS 2
(
2 )
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4-4 LOCALS

@ )

Mellor-Yamada level 2.0

C ) C )

Monin-Obukhov

(STEPHENS )
(Lacis & Hansen GREEN )
(Kondratyev)
(MaCumber)

(Atwater)
co, (Kondratyev)

Lin  COLDRAIN

Sponge Layer( Damping Rayleigh Damping)

( )

Euler-Backward Implicit
time split

LOCALS
Value)

RSM-GPV

4-5 GPV(Grid Point
GSM(Global Spectral model)-GPV
1.25 ( 125km) 6 RSM-GPV

0.2 ( ) 0.25 ( ) 1 C )
)  GSM-GPV

GSM-GPV

4-5

GPV

( )
RSM-GPV

GSM-GPV( ECMWF NCEP )

( )

50m
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LOCALS

o RSM-GPV
RSM-GPV Regional Spectral Model (RSM)
0.2 ( ) 0.25 ( )(  20km) 17
( 1,000hPa 10hPa)
( ) RSM-GPV 9 21
51 3
RSM-GPV ( 20 50 120
150 ) LOCALS™ RSM-GPV
@)
50m
50m
@)
(100m )
1 15

1 Y.Kikuchi et al,1981 : "Numerical Study on the Effects of Mountains on Kanto District”,
Journal of the Meteorological Society of Japan, pp.723-738, 59.

2 K_Kimura et al, 1983 : "A Numerical Experiment of the Nocturnal Low Level Jet over the
Kanto plain™, Journal of the Meteorological Society of Japan, pp.848-861, 61, 1982
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4.3.2

WinPAS 30 100m
2,000kwW 2,300 3,000kw
4-6
75 80m 80m
4-6 ( HP )
MWT1000A 1.0MW 68m
MWT92 2.4MW 70m
J82-2.0MW 2.0MwW 65/75/77/80m
SUBARU8B0/2.0 2.0Mw 60/80m
General 1.5MW Wind Turbine 1.5MW 65/80m
Electric 2.5MW Wind Turbine 2.5MW 75/85/100m
Enercon E82-2.0MW 2.0MW 78-138m
VESTAS V80-2.0MW 2.0MwW 60/67/78/80/100m
V90-3.0MW 3.0Mw 80/90/105m
Siemens SWT-2.3-82 2.3MW 80m
Nordex N90 2.5MW 80m
80m
[ ] [ ]
5.5 6.5m/s 6.5 7.5m/s
6.5 7.5m/s 7.5 8.5m/s
7.5 8.5m/s 8.5m/s
8.5m/s
1km? 2,000kW 3,000kW
NEDO
2008 2 9 10Dx 3D,
D=
1  kW/1k
1km? 4-3
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BEHNE0—5—EELUkm S HN

¢ D:0—3—E& [m]
— 0D = DRk SN
= B % (0: O—F—F [m]

] 500 9000 1500 2000 2500 3000 3500 4000 4500 5000
M (kW]

o 48 LR o [ R

1km

100m

4-3 10Dx 3D 1km?

WG
(ver.1.1) 2010 1 15

WinPAS 1km
80m 2000 1 12

5.5m/s 6.5m/s
Im/s
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4.3.3

4-4 5

BLATRET MR

[ TR R 3 okl
I TF MR R S ohLE
[ TRFHEE R LA 7 Sl
QLR E P N R

-
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ArANRE EAE
[ sRE4ER (KLl 8 S'cllb
N TRFSEE (NEEM ! Sk
B rRELES SEEMs § Sl

4-5
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kw

4-7

77 kW 139,000 km?
38  km?
1.7 kw
4-7
140,000 kw 139,000 km?
770,000 kw 772,000 km?

85

14

772,000 km?

36%

12%



D

4-8 4-6
29
22 11
4-8 «C )

5.5m/s 139,150 40,793 31,083 8,986 4,338 11,519 9,127 10,329 5596 15,187 2,192

55 65 67,238 19,779 13,694 5975 2,482 5,862 4,046 5558 2,492 7,193 157

(kmz) 65 75 40,866 12,187 8,848 1971 1,081 3,180 2,729 3,004 1,841 4,938 1,087

75 85 20,512 5,373 4,797 711 494 1,621 1,702 1,467 893 2,595 858

85 / 10,534 3,454 3,744 328 280 855 650 301 369 462 91

5.5m/s 139,150 40,793 31,083 8,986 4,338 11,519 9,127 10,329 5596 15,187 2,192

55 6.5 67,238 19,779 13,694 5975 2,482 5,862 4,046 5,558 2,492 7,193 157

(kW 65 75 40,866 12,187 8,848 1,971 1,081 3,180 2,729 3,004 1,841 4,938 1,087

75 85 20,512 5,373 4,797 711 494 1,621 1,702 1467 893 2,595 858

85 / 10,534 3,454 3,744 328 280 855 650 301 369 462 91
45,000

40,000 -

35,000
E 30,000
25,000
20,000
15,000
10,000
5,000
0
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2)

4-9 4-7
26
23 19
4-9 « )
6.5m/s 771,668 | 197,013 | 148,884 58,211 13,246 35,615 39,294 51,866 17,205 | 173,985 36,349
65 75 200,097 21,455 25,365 9,087 13,115 5,318 16,117 38,016 10,842 44342 16,440
(km2)
75 85 403973 | 102,606 67,148 27,066 131 19,476 23,178 13,850 6,363 | 125523 18,632
85 / 167,597 72,952 56,370 22,058 0 10,820 0 0 0 4,120 1277
6.5m/s 771,668 | 197,013 | 148,884 58,211 13,246 35,615 39,294 51,866 17,205 | 173,985 36,349
65 75 200,097 21,455 25,365 9,087 13,115 5,318 16,117 38,016 10,842 44,342 16,440
3
(kW) 75 85 403973 | 102,606 67,148 27,066 131 19,476 23,178 13,850 6,363 | 125523 18,632
85 / 167,597 72,952 56,370 22,058 0 10,820 0 0 0 4,120 1277
250,000
200,000
2
150,000 -
100,000 -
50,000 -
0 o
4-7 (
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4-10  4-8
29 4.8 4.5
4.0 3.8
4-10 ( )
kw
55 65 / [67,238 |19,779 | 2,714 | 2,206 | 1,050 | 2,694 | 1,427 | 2,166 746 276 435 101 2,687 170 827 1,436
65 75 / |40866 |12187 | 2,110 | 1,783 479 1,652 790 1,290 148 135 193 26 793 120 183 744
75 85 / |20512 | 5373 928 1,149 311 697 497 759 33 103 131 7 189 84 4 456
85 / 10,534 | 3,454 972 1,152 194 463 416 390 1 106 78 1 6 63 0 157
139,150 | 40,794 | 6,725 | 6,291 | 2,034 | 5505 | 3,130 | 4,604 928 620 837 134 3,676 436 1,015 | 2,793
55 65 / a77 1,338 759 406 1494 | 1158 | 1,615 | 1,315 723 502 705 144 1,273 432 781 730
65 75 / 245 448 490 104 748 686 880 645 572 292 481 73 721 334 645 356
75 85 / 76 139 383 27 330 350 366 337 382 212 316 20 374 278 387 205
85 / 113 37 164 39 236 235 166 60 196 200 69 1 54 162 129 71
912 1962 | 1,796 575 2,808 | 2429 | 3026 | 2,357 | 1,873 | 1,206 | 1,570 237 2422 | 1,207 | 1942 | 1,361
55 65 / | 1,387 677 1,407 | 1,287 744 179 769 869 740 372 853 1,148 978 984 2,117 157
65 75 / 959 274 578 818 483 59 629 689 321 266 1,036 610 589 643 1472 | 1,087
75 85 / 508 192 228 331 199 6 336 355 85 63 426 190 179 315 1,337 858
85 / 67 48 90 25 108 0 120 141 0 0 34 17 34 30 347 91
2921 | 1,192 | 2,303 | 2461 | 1,534 244 1,854 | 2,054 | 1,145 702 2349 [ 1966 | 1,781 | 1973 | 5273 | 2,192
50,000
40000 ¥
E 30,000
20,000
10,000
50,000
40000
E 30,000
20,000
10,000
0 F— — T Ml e e T e 00— I e WY o W1 L wll:lwl:lwl:lwll:lewI:l
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4.4

4.4.1
50m

( ):50m 2.5 1

50m

100m 1,000m 1,000

50m ArcGIS Spatial
Analyst 8
100m 20 20
3m
25000
2.5 1
3m 100m
ArcMap Expand  1,000m 10
1,000m
10,000m(10km)
( )
19
( ) 10 GIS
( 1 )

18
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100m
18
19
100m
17
500m
100m 1
Expand  500m 5
LUCKY
1
100m
18 18

90

10

172

100m

GIS
1
ArcMap
500m
5
3
100m



2.5 1

100m
LUCKY 5
1
100m
18 (25000 )
XML
10km 20km  30km 100m
500m J-EGG500
100m ArcMap
Expand Om-20m 20-50m 50-100m
100-200m
(25000 ) XML
100m
25000
2.5 1
100m
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kW, kWh/

4-11 12
4-11
5.5m/s 5.5m/s
1,000m 1,000m
20 20
3m 10k 10k
500m 500m
4-12
6.5m/s 6.5m/s
30km 30km
0 50m 200m
50 200m
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3m

1,000m
20 10km
500m
30km
0 50m 50 200m
4-13
0-20m
20-50m
50-100m ( )
100-200m
kW) (kwh)
(kw) (km¥)x 1km? (kWyx (%)
1km? 10,000kW
100
(kwh/ ) = (kwyx )= 24( )x 365(C )
€H)
NEDO
( 9 ) 0.95 (
) 0.90
6.0m/s 23.0% 23.0x 0.95x 0.90 20%
7.0m/s 31.9% 31.9x 0.95x 0.90 27%
8.0m/s 40.4% 40.4x 0.95x 0.90 35%
9.0m/s 47 .8% 47.8x 0.95x 0.90 41%

93



4-14

4-14
( ( )
7.5m/s 8.5m/s 8.5m/s
6.5m/s 7.5m/s 7.5m/s
5.5m/s 6.5m/s 6.5m/s
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4.4.3

4-9 11
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L d Sl 3 gl ]

B RPN NN A ek
BN EEPhEE (AR 7 ek
B eETRES RS 4 bk

o 500 km

4-10
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MEENEE (FHEf

| ELLETF N[O R
BN sEThEN NN ] e
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o 500 km

4-11
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( )
( ) 415
4-15 ( )

30,000 km® 30,000 KW 6,800  Kih/

31,000 km® 31,000 KW 8,000  Kwh/
0-50m

127,000 km? 127,000 KW 34,000  kih/
50-200m

200 kw
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D

( ) 4-16 4-12
4-12 2008
50 25
7.3
4-16 ( )
29,733| 14849 7411 453 522 870| 1,334 1,031 530 2171 563
Ly 29,733 14849 7411 453 522 870| 1,334 1,031 530 2171 563
KWh 6,838 3338 1,763 104 108 204 308 228 119 514 152
2008
(i) 20,218 651| 1,680 6,398 796| 3263 3387| 1,183 667| 2,002 193
20,000
|
14,849 -

10,000

2,171 2,002

870 870 13341334

453 453

4-12 ( o )
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2) )
( ) ( ) 4-17
4-13 4-13 2008
40 17
14
4-17 (
30,968| 12,280 4,397 2,758 421 1,918 157 464 393 5,397 2,784
1 / 30,968| 12,280 4,397 2,758 421 1,918 157 464 393 5,397 2,784
kWh 8,009 3,344 1,095 693 100 497 37 110 93 1,325 715
2008
(kW) 20,218 651 1,680 6,398 796 3,263 3,387 1,183 667 2,002 193
20,000
—
ol
12,280
10,000
2,784
8 1918
. 157 157
0 . . , -
4-13 ( )( )

100



3) ( )
( ) ( ) 4-18
4-14 4-14 2008
32 22
14 12
4-18 (
126,690 28,021| 18,144 5,158 5,900 1,932 2,445| 14,896 3,763| 40,113 6,318
1 / 126,690| 28,021 18,144 5,158 5,900 1,932 2,445] 14,896 3,763| 40,113 6,318
kwh 33,900 8,145 4,895 1,497 1,395 564 583 3,549 915| 10,660 1,696
2008
(kW) 20,218 651 1,680 6,398 796 3,263 3,387 1,183 667 2,002 193
50,000
—_—
40,113
40,000

30,000

20,000

10,000
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4-19 4-15

50 6.3 5.5
5.4
4-19 ( )
29,733 14,849 | 1875 | 1614 | 329 | 1635 | 680 | 870 [ 105 | 31 21 7 81 69 12 | 408
1w | 29733 14849 | 1875 | 1614 | 329 | 1635 | 680 | 870 | 105 | 31 21 7 81 69 12 | 408
kwh/ 6838 3338 | 462 | 411 | 76 | 364 | 157 [ 206 | 21 6 4 1 19 20 3 85
42 | 342 | 175 9 47 | 205 | 236 | 182 | 352 | 208 | 273 [ 35 | 304 | 143 [ 296 | 104
1w 42 | 342 | 175 9 47 | 205 | 236 | 182 | 352 | 208 | 273 [ 35 | 304 | 143 [ 296 | 104
Kwh/ 8 70 40 2 9 42 56 47 85 51 63 8 67 34 70 21
249 | 111 | 252 | 302 | 93 21 159 | 270 | 75 67 | 275 | 356 | 226 | 355 | 817 | 563
1 W 249 | 111 | 252 | 302 | 93 21 159 | 270 | 75 67 | 275 | 356 | 226 | 355 | 817 | 563
Kwh/ 58 23 55 67 22 4 36 60 15 15 68 74 48 78 | 216 | 152
kw
15,000
12000 |f
= 9000
X
6,000 ]
3000 ]
0 N M e — =
kw
15,000
12,000
= 9000
X
6,000
3000 r

0 L L JP—— JP— - JP— i e .

4-15 ( o )
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4-20

7,000 kw 3.0 kw
510 kW 3.1  Kkw 5,600 kw 13
kw
( ) 2008
4-21
4,200 9,600 kw ( )
510 11,000 kw ) 2,500 17,000 Kkw
4-20
1 2 3 ( )
7,000 kw 17,000 kw 30,000 kw
2,300  kwh/ 4,600 kwh/ 6,800 kwh/
510 kW 9,400 kW 31,000 kw
( )
180  kwh/ 2,900 kwh/ 8,000 kwh/ 20218 KW
5,600 kw 52,000 KW 127,000 kW
( ) 2,000 kwh/ 16,000 kwh/ 34,000 kWh/
4-21 ( )
2008
1 2 3 ( )
4,200 kw 6,500 kW 9,600 kW
1,300  kwh/ 1,800  kwWh/ 2,100 kwh/
510 kw 3,500 kw 11,000 kw
( )
180  kwh/ 1,100  kWh/ 2,700  kwh/ 20218 KW
2,500 kw 10,000 kw 17,000 kw
( ) 900 kwh/ 3,200 kwh/ 4500 kwh/
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D

1 7,041 2,985 2,125 106 44 253 329 185 105 627 282
7.5m/s
1 / 7,041 2,985 2125 106 44 253 329 185 105 627 282
kwh 2,258 956 692 34 14 81 104 57 33 199 89
) 16,890 7,923 4,494 252 220 503 780 549 299 1351 520
6.5m/s
1 / 16,890 7,923 4,494 252 220 503 780 549 299 1,351 520
kwh 4,588 2,124 1,252 68 55 140 211 143 79 370 145
3 29,733| 14,849 7,411 453 522 870 1,334 1,031 530 2,171 563
5.5m/s
1 / 29,733| 14,849 7,411 453 522 870 1,334 1,031 530 2,171 563
kwh 6,838 3,338 1,763 104 108 204 308 228 119 514 152
2008
( Kw) 20,218 651| 1,680 6,398 796| 3263 37387 1,183 667 2,002 193
16,000
]

14,000 —
= 12,000 B
4

10,000 —

——( )

8,000

6,000 +— /

4,000 4— — \

2,000 o~ ™

O L] L] L] l_ l- L] L] L]
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2) ( )
( )

1 508 466 7 32 0 0 0 0 0 2 1
8.5m/s
1 / 508 466 7 32 0 0 0 0 0 2 1
kwh 183 167 2 11 0 0 0 0 0 1 1
2 9,383 5916 786 560 0 623 1 5 4 690 800
7.5m/s
1 / 9,383 5,916 786 560 0 623 1 5 4 690 800
kwh 2,903 1,838 241 173 0 191 0 2 1 212 245
3 30,968| 12,280 4,397 2,758 421 1,918 157 464 393 5,397 2,784
6.5m/s
1 / 30,968| 12,280 4,397 2,758 421 1,918 157 464 393 5,397 2,784
kwh 8,009 3,344 1,095 693 100 497 37 110 93 1,325 715
2008 (W) 20,218 651 1,680 6,398 796 3,263 3,387 1,183 667 2,002 193
14,000
| 1
12,000 —
2
= 10,000 —
b 3
8,000 - ( ) 1
6,000

i N _
o Jmm v D . |

4-17
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3)

4-24
1 5,606| 3,758| 1,047 639 0 112 0 0 0 48 1
8.5m/s
1 / 5606 3,758| 1,047 639 0 112 0 0 0 48 1
kwh 2,013 1,350 376 229 0 40 0 0 0 17 0
) 51,949| 18,836| 7,825 3,470 0| 1443 71 373 361 16,700( 2,869
7.5m/s
1 / 51,949 18,836 7,825 3,470 0 1,443 71 373 361| 16,700 2,869
kwh 16,222 5973 2,454 1,097 0 448 22 114 111 5123 880
3 126,690| 28,021| 18144| 5158/ 5900 1932 2445 14896 3763| 40,113 6,318
6.5m/s
1 / 126,690 28,021| 18,144 5,158 5,900 1,932 2,445| 14,896 3,763| 40,113 6,318
kwh 33,900 8,145 4,895 1,497 1,395 564 583 3,549 915 10,660 1,696
2008
( wy 20,218 651| 1,680 6,398 796 3263 3387 1183 667| 2,002 193
45,000
]
40,000
35,000
< 30,000
4
25,000 — ( )
20,000
15,000 +— ‘
10,000 ‘
5,000 X
0
4-18
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4.5

4-25
4-19 20 4-26
4-25
1 2 3 1 2 3
Kw kw kw kW kWh/ kwh/ kiWwh/
140,000 7,000 17,000 30,000 2,300 4,600 6,800
510 9,400 31,000 180 2,900 8,000
770,000
5,600 52,000 | 130,000 2,000 16,000 34,000
910,000 13,000 78,000 | 190,000 4,500 24,000 49,000

kw

200,000

180,000

160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

0

4-19
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kwh/

50,000

45,000

40,000

35,000

30,000

25,000

20,000

15,000

10,000

5,000

4-20

4-26

36.6% 31.0% 26.3%
41.0% 35.3% 29.5%
41.0% 35.6% 30.5%
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