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An assessment of offshore wind energy potential using mesoscale model and
geographic information system
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SUMMARY

Offshore wind climate along the coast of Kanto area was investigated by a mesoscale model and wind
energy potential considering economical and social criteria was estimated by Geographical Information
System (GIS). The prediction accuracy of the annual mean wind speed by the mesoscale model was 4.8%.
The estimated wind climate shows that offshore Choshi, the annual mean wind speed is significantly higher
than other area. Without considering any economical or social criteria, the total potential along the coast of
Kanto area is 287TWh/year, which is almost equal to the annual supply of Tokyo Electric Power Company.
If only the bottom mounted foundation is used, the potential varies from 0.21TWh/year to 7.98TWh/year
depending on the scenario. On the other hand, when floating foundation is taken into consideration, the
potential is 100.59TWh/year even for the most conservative scenario.
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The notation of the symbols used in equations (1) to (6)
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(The day averaged wind speed for the year 2000 at the Choshi Meteorological Station)
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(10minutes averaged wind speed for June, 2000 at the Choshi Meteorological Station)
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(The wind rose at the Choshi Meteorological Station for the year 2000)
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(Mean wind speed along the coast of Kanto Area at 70m above sea level)
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(The annual mean wind speed for different distance from the
coastline at 70m above sea level)
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(The specification of the wind turbine used for the estimation of
the wind energy potential)
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(The power curve of the 2.4MW wind turbine used for the
estimation of wind energy potential)
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Table 7 2K « RFFEIHIFIGME 2 BB LIz 2T U AR &

(Wind energy potential for each scenario considering the social and economical criteria)

FUA | ERE FEEAHI RAFFIUHE | FATTHEE | BB | REFE k7 & fit B g ss
(km?) (%) (77 kW) | (TWh/year) (%)
B0-25 K ERE L7220 25% L4 1 901 1,663 399 11.51 3.99
B0-30 HIE ERE LW 30%LL b 590 1,088 261 7.98 2.76
B0-35 EE EE LR 35%Lh b 125 232 56 1.84 0.64
B1-25 HIE ¥1 25%24 F 354 654 157 4.71 1.63
B1-30 HIE 1 30%2L F 292 540 130 3.98 1.38
B1-35 BIE ¥1 35%24 F 79 146 35 1.16 0.40
B2-25 HIE %2 25%LL F 15 27 6 0.21 0.07
B2-30 HIE %2 30%2L F 15 27 6 0.21 0.07
B2-35 EIE %2 35%LA b 15 27 6 0.21 0.07
F0-25 HIENHA ERE L7220 25%Lh 10,481 19,345 4,643 150.42 52.10
F0-30 HIENHAE ERE L7220 30%LL 1 8,977 16,573 3,978 133.42 46.21
F0-35 BN ERLARN 35%L) b 5,983 11,044 2,651 93.53 32.40
F1-25 ISR ¥1 25%Lh 8,837 16,314 3,915 129.14 44.73
F1-30 S/ 1 30%2L F 7,906 14,594 3,503 118.55 41.06
F1-35 EliESS ¥1 35%LL b 5,598 10,334 2,480 87.76 30.40
F2-25 HEIENHR ¥2 25%Lh 7,234 13,355 3,205 107.56 37.26
F2-30 HELHE %2 30%2L E 6,622 12,225 2,934 100.59 34.84
F2-35 Rl iES %2 35%LL b 5,106 9,427 2,262 80.40 27.85

K1 SEMERUETIR - AR - MRS A TR

2 HHHEREMEEL - HARAR - WEEL - B O 10km RIGOWHE A RS
X3t IRTFE O HEE ) D 2005 FEAE MRS #(288. TTWhiyear) (259~ % L
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(b)2F Y 7 B1 (Scenario B1)

(¢)2F VU 7 B2 (Scenario B2)

(d) > Y 2 FO (Scenario F0)

(e)> 7 U # F1 (Scenario F1)

()27 Y 4 F2 (Scenario F2)

Fig. 13 %27 U Ak 2 30 F A RB 0 LR RO 50

(Spatial distribution of wind energy potential for each scenario)
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