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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.
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Fig. 1 Offshore observation site
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(a) A drilling derrick ~ (b) Propeller-vane anemometer
Fig. 2 View of offshore observation system

Table 1 Details of offshore observation system

Ogasawara Keiki Seisakusho
Manufacturer Co. LTD
Type Propeller-vane anemometer
Detecti .
Anemometer . cth(lxor 7-optical fibers type
Wind direction | 16 directions
Wind speed 0~60m/s
Manufacturer | NRG System
Type SYMPHONIE/2000-]
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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(b) Frequency distribution of wind speed
Fig. 3 Characteristics of offshore wind conditions
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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 I WSW, W, WNW, NW
WDII N, NNE. NE, ENE, SW, NNW

E. ESE, SE, SSE, S, SSW
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Fig. 6 Variation of o, /I,,, with wind speed
RGA—Hak b, o, /1, SEEF—2%bAUg N
TR IITERO AR U S RELT-, # 31
ERELIZ ST A=FO— ks, ZZTHVZ T, 1
F A X AYND 4T — 25 Reb T i 15m/s OFFOFL
WIRE T D, HABNENORSIRD 1, 13 A HR
RD I, FOKELRHTOD, STA—HF alE, 069~
0.71 OFEPRIZHY , ZOFEHEIL 0.70 THY, [EC OFFEE
FLRET MAZHD/ ST A—H 075 LDFE T 5.6%ThHDH,
= NTA—H b T, 4.0~4.6 OFEPIZHY ., FOFEHEIL
43 THY, [EC DFEHEELTEE T M5/ ST A—H 38 LD
FE 132%Th D,

Table 3 Identified parameters for o, and o,
!r:;f a b @ ﬁ
WDI [ 008 | 069 | 46 | 009 | 337
WDII [ 005 | 071 | 40 | 035 | 2.71
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Fig. 7 Variation of o, /1,,, with wind speed
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Fig. 8 Dependence of [, on model parameters
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Table 4 Proposed and IEC model parameters

Present study
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Table 5 Evaluation of prediction error
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period parameters in the | parametersin IEC
present  study model
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