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Proposal of Giant Wind Turbine in Deep Floating Offshore and its Dynamic Analysis
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Wind turbines are usually controlled with the pitch control to keep the rotor spee
d stable and to avoid the overload. However, the control causes some troubles for the operation of floatin
g offshore wind turbine. Specifically, the tower oscillating motion is increased, which is called as the n
egative damping of floating wind turbine. Negative damping problem induces the increasing of tower fatigue
load. This study describes an original concept, named as RTS control, of pitch control system for floatin
g wind turbine to control turbine rotation and tower movement. The concept of RTS is to control the blade
pitch with rotor speed and tower pitch angler velocity. Simulation results are well matched to tank test.
Simulations in steady wind and regular wave condition show that RTS control has the ability to avoid negat
ive damping. It is also confirmed that RTS control avoids negative damping and reduces fatigue load of tow
er maintaining the power in the fluctuating wind and irregular wave.
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Fig. 1 Effect of thrust by pitch control
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Fig. 2 Block diagram of RTS control

(2) f#HT FiE

il 8 o bk, B {b 12 1% NREL (National
Renewable Energy Laboratory) @ B3 94 % %
EEAT Y 7 & FAST & W% . FAST 12 &k 0 B £
1.6 m O A E #IZ D W CE A MEAT 2 1TV, RTS
B OMEE RS, £, BEAREICONTO
KRl SR BR A Mg b B 2 S EFSE ET & SRR TAT W,
BB R AT - EBR O W 2 b NS oW TR
L. X 3ICERE T ERT.



Fig. 3 Experimental image
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Table 1. Condition of analysis
Wind speed [m/s] 2.0
Intensity 15

Turbulence
(%]
Wave height [m] 0. 06

Wave period [s] 1.93
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Fig. 5 Time shift of tower pitch angle
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Fig. 6 Time shift of rotor speed
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Fig. 7 Comparison of control

(3) HEOELD

AR TCIHEARXELREDORT T 4 74
YV T AT S EI 8 & LT RTS il A 4
L, TOok#ElLEITo7=. ZhicX v, RTS
il THx T 4 T HX U E T HRBEL, &
BN OZYU —OEFMELMEI TE DL L
oL, BEMRGEEORZICLY, &
£ BLENR o RO FREATELREDOR
N EEEIC e o T

5. 7 FE K dm U E

[ e 35 5@ oL (FF 1)
1) Mitsumasa Iino, Toshiki Chujo, Makoto
Iida and Chuichi Arakawa, Effect of

Forced Excitation on With Turbine with
Dynamic Analysis in Deep Offshore Wind in
addition to Japanese status of Offshore

Projects, Energy Procedia, 24, 2014,
11-17.
[FaFFR] (FF 19 )
1) Yuta Tamagawa, Makoto Iida, Chuichi

Arakawa et al, “Efficient pitch control

to reduce the tower motion of floating
analysis”

wind turbine by dynamic

European Wind Energy Association,

Barcelona, 2014.3.11, Barcelona, Spain

2) Takeshi Kamio, Makoto Tida, Chuichi
Arakawa, “Comparison  of les and
observation on the turbulence

characteristics of a complex terrain”,
Proceedings of EWEA 2014, 2014.3.11,

Barcelona, Spain

3) Hwomok, fR¥FOLE, fmak, J)IE—,

CJEER B B O IR B A B E L NP R
DEBR I 2L —ay”, F35EEAN
TRANLNX—FH YR TT LR CE,
pp.415-418, 2013.11.13, H it

4) R, BB, R —, 7 IR E
e BFARRXNEENL T Yy R Z2AT ADH)
HIREMTIC K 2 BB ZEAOREF , & 35 &
N XX —FH > R T LGSR,
pp. 335-338, 2013.11.13, H 5T

5) Hfg e, PHE M, A& E, m—%
BIEA8E ER B EFEROBE~G X 5%
BIZHOWT, H 35 A=A —FH
SURY T A, 2013.11.13, HIT

6) RIS, fEak, FIE—, 7 AL
PSS HIR 7 1 N ) % B O Fe i il
w7, AR TS F 91 W AR LEEM
A S, 2013, 11,10, £ [

7) Yuta Makoto Tida, Chuichi
Arakawa, “EFFICIENT PITCH CONTROL TO
REDUCE THE TOWER MOTION OF FLOATING WIND

Tamagawa,

TURBINE BY DYNAMIC ANALYSIS”, EWEA
OFFSHORE 2013, 2013.11.20, Frankfurt,
Germany

8) Yohei Kobayashi,Hayaki Matsui, Takao
Muromaki, Chuichi Arakawa, MODEL

EXPERIMENTS ON NEGATIVE DUMPING OF AN
OFFSHORE FLOATING WIND TURBINE, EWEA

offshore 2013, 2013.11.20, Frankfurt,
Germany
9) HE @&, P\ M, aH SLE, K

1IE , Experimental Study for Floating
Offshore Wind Turbine with Blade Pitch
Control, MEHEFARGE= XV X —[FHEE v
AP w A, 2013.10.29, HE

10) R s, ARHEER, il —, 7 Bhag T
WXk D ERE - AR EDO A T Y
Y RV AT LAORBZENMORKETFT" , AR
AR F1 5 245 22 2013 7% 3 5 SC 5 (CD-ROM)
2013.9.13, T

11) g se K, BREF B, AR, F)IE—,
CRAE R BNE R E O E R LIZ BT D
KEVIal—vary” | BR¥PSEHE
WiHFZe &% kk, 2013. 9. 13, dEJudN

12) i |\ oKE, RSk, wJIE— “MexNext
JRL B AS i O B AREATT B ARBER 2 2013
RS E R K 23 B T B SC 4 (CD-ROM)
2013.9.11, [@ L

13) AbARPESE, )G —,  “@hic L 2% KX
HEEREHDOBPICEATZHE” , BR
BB 7 2 2013 4 AR R K 2 5 T G U5
(CD-ROM) , 2013.9.11, [l

14) EJNEER, fRER, il —,

“ i AR AU




HORES - MR EAACHT 2 v F il {#
DFIE” , B AW 72 2013 FEFER RS
ShTEA U (CD-ROM) , 2013.9.11, [ L

15) #h gl s, gk, mlE—, MEHd, 7
JE\ L FR% G 0D 72 8D O A HE B EL R R o LES >
Ralb—va ik AT MR
A A B Bk o7 25 2013 4F FE AR IR OK 2 3 T i SC 4R
(CD-ROM) , 2013.9.11, [@ L

16) #h 2 gl s, gk, S —, /MEEH 4, 7
JE\ L FR% G 0D 72 8D O A HE B EL R R > LES >
Ralb—va ik AT MR
H A AR 7 23 2013 4F B 4R IROK 2 5 T Am SC 2R
(CD-ROM) , 2013.9.11, [@ L

17) & B4, Effect of Blade Pitch Control
for Floating Offshore Wind Turbine, H
ML FE R A TR R L X —FHE I
—, 2013.8.30, H i

18) Ryota Kikuchi, Mitsumasa Iino, Makoto
Tida, Chuichi Arakawa, “PROPOSAL OF
GRID-CONNECTED  SMALL  WIND  TURBINE
SIMULATOR BASED ON AEROELASTIC DYNAMIC
MODELING”, Proceedings of the ASME 2013
Fluids Engineering Summer
Meeting, 2013.7.10, Invline village, USA

19) AINARTESE, FEARREAL, ARk, Je)lliE—,
1 HHEZ Sy F 6l 48 6] 58 7o B 5 AR
O X AT 4T XS, & 18 [mEh ) -
TRNLFXF IR T 7 A, 2013.6.21,
T4

6 . WFJE R A%

(1) BFFEARFEE

#)1l B — (ARAKAWA Chuichi), HR K% - K%
Bt L5 RAFIEFRE - Bd%, WF7EH & 5 : 30134472

(2) WFoEsy g

fix @k (IIDA Makoto), M AR K% - Joimflt F
Wirse v o & — - Y%, R E 3 5 0 40345103
/AR PESE (KOBAYASHI Yohei), MR T3 & %%
MR - WEER, Mot E &5 50548071

J B #& 5 (INOUE Shunji), IRNZATBOIE ANVE
Bl 2 222 - LR AT 2L — B %,
R, W& F S 0 50575157



