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Evaluation of Wind Characteristics and Wind Energy with the
Regional Meteorological Model RAMS over the Kyushu Region
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A high-resolution regional meteorological model RAMS (Regional Atmospheric Modeling
System) is used for evaluating the wind energy availability over the Kyushu region. The simulated
wind speed and direction are good agreement with observational data acquired by the Japan
Meteorological Agency including seasonal variations. The frequency distribution of the wind speed is
similar to the Rayleigh distribution. The available wind power energy has high values in winter due
to the strong monsoon. The ability of power production is good in remote islands, along the coasts of
the Sea of Japan and East China Sea, and mountain regions through the year. Especially the annual
power production, true availability, and capacity factor indicate high values all in three kinds of
wind turbine systems at Hirado where the annual mean wind speed is high.
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Fig.1 Model domain of the nest grid region in this
study. Dots indicate the location of wind power
stations. Contour lines show the 200, 500 and
1000 m in elevation
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Fig.2 Frequency distribution of the wind direction and average wind speed for the model (solid line) and
observations (dashed line) in January, April, July and October 2001 at (a) Fukuoka and (b) Hirado.



FER154E

AMKRERFREEEGHELEHRSE

#o5Hk B3IF — 389

Fig. 20 EEA R CEFIC BV TEF A O RITA S
i3V B SR, FREICHT B ROV TR
BREBVW—ETFT, BERFEREF CII—FEMOEY
BB EE~E L BRI S TE Y @M T2.7Tm, ¥
FT3.5mThotr, TR REME LT, £8 (1A7)
3ER, EFR&cde, JbAElEFRORNER L v
5, FENOORICENEENKL RoTED, F
FRIZ LA ERANEEZ LN, BEZE (TH) IKE
LTHEREEFOEBRRNE -2 B4 5, Bl
TIIHFLOREL LV EELB EOBEEZENGAEL
BHEREIC L D IEEROCERERFMORREZL L T3,
FRCH LTERTIIERZT RIS hoTND
HRHA, ZAUIAY BB THEATWSZ & LR
HEREROREEL Y LN O OEHANEHLTNS
TmhiEZLND, BREOCESH 4H) L&%ZF (10R)
TIEFMICESEEREAE L, BREDM S HIEFITL
T ERL TN, EFTHRKOHEMA ROz,

3.2 BEHEE A
FREBICHT 5 A B R T RIEAE SR
HEOHBESMERFETA0ICACOI., UL TS

029 _a) Aso

, V=4.72(m/s)
o Observation
801~ —8— Model
g --©- Rayleigh

012345 67 8 9 101112131415
wind-speed (m/s)
034
_c¢)Akune
5 02+ V=3.30(m/s)
g
& o
0 —-S8
0123 4 S8l faieot2BMD
04
1 =« ¢) Fukuoka
h°’3' g o) V=2.77(m/s)
§o.2.

b 3 9 10 11
wind-speed (m/s)

g_)_ Kumamoto
V=2.39(m/s)

0 8 9 10 11
wind-speed (m/s)

BELKRIREND, TA TN5370 DORERE BRI
TOXOCEREND,

k-1 k
022 (2]
c\c c

Tk TBRESR, o REER., V: ARETH 5,
UL TABHDOEE2CHIET HHMmME LAY —5
TEME, VA TABHEI oD/ T A —F#ETH
DI L VA U —RTFIE—2DN5 A —F ORISR
T3, LAV —REREEBRBIIUTOLIICERIN

2. 2
10)-2 e -2( 2 |

TV IIEERETH D, RERESME LAY
— A TRTZENTE D LRAAREEOFTEIZEL
BRIARD D, LHLLA Y —SFHICHIT 5 EEOm/s
OREHBELEIOTHD Z LIZEE LATRITRLR
I’AN

WURR, BRE. FIAMR, FH. BE. K4, K,
AFZBT28H. €7 N OFBRENRE(1m/s B
D& LA U —55Fi & OB EFig3loRid, LAV —
RAED T v MTIFEFHRBEOBRIEL ATz,

¢))

2)

] b) Kagoshima

V=3.37(m/s)

04—

A _d) Saga
P A V=3.12(m/s)
5oz
&

d_spee(s)m 112 13 1415
0.4+ .
_P Oita
0.3 V=2.57(m/s)
g
goz-

2% isdshec sy
0.5+
ud I h) Hitoyoshi
503 \ V=1.53(m/s)
&

0 4 6 3 9 10 11 12 13 14 15

wind-speed (/s)
Fig.3 Frequency distribution of wind speed for observations (column), the model (solid line) and the Rayleigh
distribution (dashed line) at (a) Aso, (b) Kagoshima, (c) Akune, (d) Saga, (¢) Fukuoka, () Oita, (g) Kumamoto
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Table 1 Wind turbine properties.

A B C
1500kW | 1000kW | 600kW
Cut-in wind speed | 3m/s | 3.5m/s | 2.5m/s
Cut-out wind speed| 25m/s | 25m/s | 25m/s
Rated wind speed | 11.6m/s | 13m/s | 13.5m/s
Hub height 65m 50m 38m
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Fig.4 Monthly mean wind speed and direction at a height of 47.7m (left figures) and the amount of monthly total energy production (right four figures) in January, April, July and October 2001.
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ER154E

AMKREZERZGERERLERE

£k H35

-393~

Table2 Monthly and annual total energy production averaged capacity factor and averaged true availability for
each wind power system.

1500kW 1000kW 600kW
Power |Availability |Capacity] Power [Availability |Capacity] Power [Availability |Capacity
(X 10¢%kWh) (%) (%) J(X104kWh) (%) (%) ](X104%kWh) (%) (%)
Jan 65.1 89.4 58.3 28.3 85.8 38.0 17.0 91.9 38.0
Feb 432 85.6 42.9 17.7 80.9 26.3 10.6 88.9 26.4
Mar 49.4 86.2 44.3 20.5 81.7 27.6 12.3 89.3 27.6
Apr 36.1 81.0 33.5 13.5 75.0 18.8 7.95 85.2 18.4
May 26.0 74.8 23.3 8.51 67.3 11.4 5.06 80.3 114
Jun 29.7 77.6 27.5 10.3 70.9 14.3 6.14 825 14.2
Jul 16.8 68.0 15.1 4.39 59.1 5.9 2.69 74.6 6.1
Aug 31.3 77.4 28.0 11.1 70.5 14.9 6.51 82.3 14.6
Sep 423 83.4 39.2 17.3 78.1 24.0 10.2 87.2 23.7
Oct 46.2 84.9 41.4 18.1 80.3 24.4 10.8 88.3 24.2
Nov 36.6 81.9 33.9 13.8 76.1 19.2 8.08 86.0 18.7
Dec 55.2 83.2 49.5 23.2 83.2 31.2 13.7 90.3 30.8
Annual | 477.9 81.1 32.0 186.6 76.7 21.3 110.9 85.5 21.2
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