etz Alstsl =3 Ad, #1367 #83, pp. 905~911, 2012 905

<stsx=&> DOI http://dx.doi.org/10.3795/KSME-A.2012.36.8.905 ISSN 1226-4873
o =B = = = H o = SE
et Edel=e g aHAE et B{4 AT E R
EHATH A

M gea

* FAUS e AlThERY Ag S e AU I AAFAS

£

3}
Dynamic Behavior Analysis of Floating Offshore Wind Turbine Including
Flexible Effects of Tower and Blade

Hye Young Jung* and Jeong Hyun Sohn""f

* Graduate school of Mechatronics Engineering, Pukyong Nat’l Univ.,
** Dept. of Mechanical & Automotive Engineering, Pukyong Nat’l Univ.

(Received February 20, 2012 ; Revised June 13,2012 ; Accepted June 13, 2012)

Key Words: Offshore Wind Turbine(3l]/d3 224 7]), Wind Load($3}%), Wave Load(3}%3}%), Flexible
Effects(§Hd &)

Z8: F52 TR AlEdeldS faiA & Aol 2MW S FE T B RE<d

Tension Leg Platform(TLP) T35 F7}8}5ltt. 7] 3

4 pEvlolE ) A4 o n e ] olo] ta] E&e
olabs ASMAL ol galo] FalEe AEFT Lelol=g} Bele] A7 foltAow Agagirh A
2l WAAe ol gate] HPalEs mEgsgth Lelo=e] SRS AASES 18pm 0% 1Ed,
Za53 Heas e A MW © B4 SREEsle BAA% A4S Sded Baasd g 9
EE)e) FAERL A 8 Brslsh Bulol=e) BA mEle TAele] AR RAES
2 ety B et Belol=o) B ansl hdEE e A%l vAE JS B 8 el v
HA R Y BElmE) ehgsh Belolest SRR neE waery Deojuras 77t 73 ®

EEAN TR

Abstract: To establish a floating offshore wind turbine simulation model, a tension leg platform is added to an onshore wind
turbine. The wind load is calculated by using meteorological administration data and a power law that defines the wind
velocity according to the height from the sea surface. The wind load is applied to the blade and wind tower at a regular
distance. The relative Morison equation is employed to generate the wave load. The rated rotor speed (18 rpm) is applied to
the hub as a motion. The dynamic behavior of a 2-MW floating offshore wind turbine subjected to the wave excitation and
wind load is analyzed. The flexible effects of the wind tower and the blade are analyzed. The flexible model of the wind tower
and blade is established to examine the natural frequency of the TLP-type offshore wind turbine. To study the effect of the
flexible tower and blade on the floating offshore wind turbine, we modeled the flexible tower model and flexible tower-blade
model and compared it with a rigid model.
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Table 1 Specification of 2MW offshore wind turbine

Rotor orientation Upwind
Hub height 78 m
Blade diameter 88 m
Rotor speed 18 rpm
Main-shaft tilt angle 6 degree
Blade mass 10 ton
Hub mass 5 ton
Nacelle mass 63 ton
Tower mass 141 ton

| Wind tower

Floating
platform

Tensicn leg
|

nnnnn

=
L

(2) (b)

Fig. 1 2MW floating offshore wind turbine modeling
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