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Abstract

This study examines the suitability of Normal Turbulence Model (NTM) in IEC61400-1 for offshore
conditions using wind records obtained in Japanese waters. The model parameters for estimation of the standard
deviation of along-wind fluctuating velocity, o, in NTM are presented. The identified model parameters for the
averaged value of o, agreed well with those of IEC Normal Turbulence Model, but the parameters for the
standard deviation of o, were found larger than those in IEC. As a result, IEC Normal Turbulence Model
parameters led to rather small standard deviation of o, compared to the observation data. However, predicted
standard deviation of o, based on the proposed model parameters shows a good agreement with the observed one.

F—T—R:[EC61400-1, fFHEELIET /L, ET /L 3T A—H  ELIREE
Key Words: IEC61400-1, Normal Turbulence Model, Model parameters, Turbulence intensity

1. [ZC®IZ

RDELAUT, JAS IR BRI AT DS IR
I .2 D128 | EEEGHOSYERZICRE T 5T
JVINEEECHD, —HRICEE RO ELRRE X, e EoZ
UV NSNS AN Z L TRESEL T B EMNH
HENTWD Y, F7e, B ERO SR R SO
FREELZ > TH 2L, PE I3 ] C & A Z5Hh RS 4R
FEDET N IULETHD,

[EREHE |IEC61400-1 D 3 il 2 (LLF IEC LFES) T
1T BT T LD RSN TV, AL 93, BA
(BT DI EO R BTT — 2% K5I IEC OFEAERL
ETINDINTA—H %] |[EC OFEHEELITE T W
BIVTND/ T A=K T A AR IS T D BT — 205
FESHIEE B RN 2 Ui, FR, ZSHhEuE
PR = DR R 2 B2 T LT A= O,
IEC DFEHEELIEE T VDT AL D K& ERpZ L
ZRUTc, ZIVETIZ IEC OFHEELIEE T /WIZ B3 D%t
VD7 L E T ERUEBTRIT — 5% FV T IEC OFEAESL
BT VO FTREME A AT FZEBI N E A E T2,
T, IEC OREHEELIEET L OPE R~ FH A REME:
AL T HEELIZ, PEEICHECEAET LT A—
HDEELEDNILTIHD,

*1 HRORERAR LSRR (T113-8656  HUHERSTRX
A9 7-3-1) E-mail: ishihara@bridge.t.u-tokyo.ac.jp

*2 BURRF R LR eR R TR

*3 WK TR R R H SR
(FREZ(+:2010 4 8 1 20 )

142

ARFZECIE, 9 B AT D7 E RGBT —
2% AW CHE EROEERADREZ I~ 52 E612, IEC
DOFEUEELET NV ORESE SN T 5, £ LT B
DB — 2% W CRES BT VST A= ST
PE I CEDET NG A—ZEARRT D, Ffbl Tl
RGBS BLTTRE DO LB Z XD | ARFZET
REUTET VST A= I OREEREE RS D,

2. ERIRELE
2.1 F FRGRERIOBE

ABFFECIE, RS RRTERTO S 37km DR A
FZ 31T RIRAT AHE RSO T CR% (& L7 )« JEs
FHCXVRES - ERGBTRIT —4 D &=, B
HAS D BRI SSFERIOD T TN I ASTE S L T, F-4E
PEAANSF PRI B AFI S L TR, P 40km~
90km DOALEIZITAZE 1000m FRED EHIZFNZ TUA,
1 (B oOArE (kg 37° 18°007, HUf% 141°
27°35") ZeoL, X 2 (2RO A<, Jaa) - JRUR
FHIMER D 95m DESICERIEL | FIZLRDTDITZED
JEIPRNZ A ARODBETE G125 T T, WET S BRI
(5cJE) 13 1832mm, BEESOERIL 61mm THY | hEEE
D EGHETE CORBELBEES HEARE DT 30 ThHD, JIS
C 1400-12-1° (BB RO MRERBR 715 IS FilS TV o X
g 8.2 (LA EBEND L\ D B +-S3 T Cu
Bz REEEHO R ~DO A I L s,



JA A= F L E—, Vol.96, pp.142-147, 2010

7 Trraky Platorm fi motwrnd goe memme

|

Latitude 37 18" 00 north

Fam i
Hirono Power Plant Offshors Observation Site |

Longitude 141" 27 35" east

Fukushima F‘refucturs{,

C‘ (
The City of Iwaki

Fig. 1 Offshore observation site
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Fig. 2 View of offshore observation system

Table 1 Details of offshore observation system

Ogasawara Keiki Seisakusho
Manufacturer Co., LTD
Type Propeller-vane anemometer
Anemometer Drggﬁt(')%n 7-optical fibers type
Wind direction | 16 directions
Wind speed 0~60m/s
Manufacturer NRG System
Type SYMPHONIE/2000-J
Sampling
interval 2 seconds
Logger 10-minutes average wind
speed and wind direction
Observed data 10-minutes wind speed
standard deviation
Observation N
period Oct. 2004~Sept. 2006
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Fig. 4 Variation of turbulence intensity with wind speed
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Fig. 5 Classification of wind direction.
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Table 2 Relationship between classified turbulence intensity
and the wind direction

Wind Direction
WD | WSW, W, WNW, NW
WD Il N, NNE, NE, ENE, SW, NNW
E, ESE, SE, SSE, S, SSW
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Fig. 6 Variationof o, /1., with wind speed
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Fig. 8 Dependence of 1, on model parameters
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Table 4 Proposed and IEC model parameters

Present study
Wind from the Wind from the IEC
Japanese islands Pacific Ocean
a 0.75 0.75
b 3.75 38
o 0.1 03 0
g 3 3 14
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Table 5 Evaluation of prediction error
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period parameters in  the | parametersin IEC
present study model
o | 5.4% 5.2%
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o | 8.7% 77.6%
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