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As wind power continues its rapid growth worldwide, Offshore Wind Turbines
(OWTs) are likely to comprise a significant portion of the total production of wind
energy. These kinds of wind turbines cause of their placement environment should
resist in great stormy conditions, which cause fatigue failures. Fatigue loads are one of
the main failure reasons in offshore structures. One of the best ways for decreasing
these kinds of loads is reducing the structure vibration. In this research application of
a tuned mass damper with different masses, in an offshore Tension Leg Platform
(TLP) is investigated. Tuned Mass Dampers (TMDs) modeled in a developed code
FAST-SC. Results show that using TMD in the nacelle can reduce the moments in the
base of the tower and turbine vibration. This reduction can also increase time until
failure factor of the OWTs.
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JONSWAP: Joint North Sea Wave Project
OWT: Offshore Wind Turbines
TLP: Tension Length Platform
TMD: Tuned Mass Damper

&l ¥
1- Lackner, M., Rotea, M., (2011), Passive structural
Control of Offshore Wind Turbines, Journal of Wind
Energy, Vol. 14, pp. 373-388.
2- Colwell, S., Basu, B., (2009), Tuned Liquid
Column Dampers in Offshore Wind Turbines for
Structural Control, Journal of Engineering Structures,
Vol. 31, pp. 358-368.
3- Roderick, C., (2012), Vibration Reduction of
Offshore Wind Turbines Using Tuned Liquid Column
Dampers, Master’s thesis, University of
Massachusetts Amherst, April.
4- Lackner, M., Rotea, M., (2011), Structural Control
of Floating Wind Turbines, Journal of Mechatronics,
Vol. 21, pp. 704-719.
5- Franklin, Y.C, Hongping, J., Kangyu, L. (2008),
Smart Structures Innovative For Seismic Response
Control, Tylor and Francis Group.
6- Gawronski, W., (2004), Advanced Structural
Dynamics and Active Control of Structures, Springer
Pub.
7- Jonkman, J., Matha, D., (2009), 4 Quantitative
Comparison of the Responses of Three Floating
Platforms, Conf. Rep. NREL/CP-46726, National
Renewable Energy Laboratory.
8- Jonkman, J., Buhl, M., (2005), FAST User’s Guide,
Tech. Rep.  NREL/EL-500-38230,  National
Renewable Energy Laboratory.
9- Jonkman J., (2005), Dynamics of Offshore Floating
Wind  Turbines — Model Development and
Verification, Journal of Wind Energy, Vol. 12, pp.
459-492.
10- Jonkman J., (2009), Model Development and
Loads Analysis of an Offshore Wind Turbine on a
Tension Leg Platform, with a Comparison to Other
Floating Turbine Concepts, Subcontract Rep.

¥4

Jdo anas cl o151 SLs ;5008 ams sl oo, Jlo
Olie s )90 (AoLal B iy b o ST 5l ooliul

> 3 (398 (253 G 3 o)) (Swd Sl i -V Jgu

(Jo g 45U
o J S oadd J S bl
a/vay x 1.4 AAVY X3! Js> sk 593 slinl,
= Jl ¥ = JLo YA Y oo
Vel FY X 1A ANF X 1! ol sl gl
= Jlory = Jwra X y920 Jo>

50 o psleiS oy Js @ ey 2 sl 3V O
3 JsS gom el o ooy ol el o S o izl X
30 6ylate a1 sl eolaiwl JJo 4 a5 0og Jlo YA 5g0>
Sl T mldl sl i cpl g oo S oy (ol Jlo YY S50

o o)L..u ‘St‘)? 6‘)4 ‘D)Y ULA)

G gozx —T-0
225 al S b ey So lojle S5 Sraghy al 5o
Sy Alide pll b owigd ola gy Slie alanly bl
soon Bl jea> L oosle (8, 9 285 13 b))
iy o 0oLl 45 5305 s iz Olgge w5
ceogo wolila,l als s 4 wlg e calies plyxl b onigd
arg b ogd ol Olryo pelad o g 3l L3, Sguge
b o Sl jpam dagbalr Gl @ Loy s 4
st BB el Coge Wilgs oo (ooliT Gl yo BST 50 g
Slp b e 5 el nl &5 55k @ 098 b plmlr o
a5 0oy (5 YA Slie gabuly 5 S o solil 4z )0
Bl eizren ol by oy ]y Gae o Ve Sgas o lals
ol )0 S ey abawlys o oloule ko o ols o L
—ulo 5 8k 98 sliwl) 99 5o 40 4l e VA SL ey 6l
Al e Ve ol ey @ S | (g ez BB el oL
sk 55 Sl o Gl b B s wams e s 555
VAL Sle 02 Gl Bl a5 0508 Olgie (i (lgiee aslllas
il Sl i o bgbols Jaae i elS Coge
S ez Gl L Gl L8, Sene 5l Olas oS 09000
)l )otdS oz FB ok Gy Sl 5o ST joa> oo
“le Co 0 SRals weys was oo ey s g b 2
oaalS s o ay Lol el o0 gy juak 508 bl 5l is ol
OlFss olie Bl 5l 8k j8 sliwl, jo j5lias (50,5 oy
S 8k h sliwly jo jldS Glie oS Sged plpe e


https://dor.isc.ac/dor/20.1001.1.17357608.1394.11.22.2.8
https://marine-eng.ir/article-1-351-en.html

[ Downloaded from marine-eng.ir on 2025-12-05 ]

[ DOR: 20.1001.1.17357608.1394.11.22.2.8 ]

oxigd melas pyr Floee o solital b doLuld sl 228 Al ol g (Kiwd b 5 sl o5l JiS | Ko 5 gobl o> e

13- Herbert, J., (1999), On the Fatigue Analysis of
Wind Turbines, SANDIA Rep. SAND99-0089.

14- Hayman, G., (2012), MLife Theory Manual for
Version 1.00. Tech. Rep. National Renewable Energy
Laboratory.

15- Jonkman, J., (2007), Dynamics Modeling and
Loads Analysis of an Offshore Floating Wind
Turbine, Tech. Rep. NREL/TP-500-41958, National
Renewable Energy Laboratory.

NREL/SR-500-45891, National Renewable Energy
Laboratory.

11- Lackner, M., Rotea, M., (2010), Structural
Control of Floating Wind Turbines, Journal of
Mechatronics, Vol. 21, pp. 704-719.

12- Stewart, G., Lackner, M., (2013), Offshore Wind
Turbine Load Reduction Employing Optimal Passive
Tuned Mass Damping Systems, IEEE Transactions on
Control Systems Technology, Vol. 21, pp. 1091-1104.


https://dor.isc.ac/dor/20.1001.1.17357608.1394.11.22.2.8
https://marine-eng.ir/article-1-351-en.html
http://www.tcpdf.org

