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Tab.1 Main parameters of the reduced-draft SPAR type

floating foundation
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Fig.2 Configuration of mooring system
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Tab.2 Main parameters of the mooring system
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Fig. 3 Floating offshore wind turbine
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Tab.3 Statistic results of the dynamic responses of
FOWT (floating offshore wind turbine) under the

intact mooring system

mH R m/ME RStz
Y/ m 1.346 0.700 1.026 0.177
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Fig. 7 Time histories of the floating foundation motion under

the intact mooring system
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Tab.4 Statistic results of the dynamic responses of

FOWT under the scenario of mooring line 1 failure

BigE| wARME  &/AME CFHE bR
H % /m 3.987 —98.825 —57.126  35.006
1% /m 2.065 —3.274 —0.623 1471
FE¥/m 5873  —7.597 —0.636  3.327
BERE /(%) 0.448  —0.359  0.141 0.167
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Fig.8 Time histories of the floating foundation motion under

the scenario of mooring line 1 failure
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Tab.5 Statistic results of the dynamic responses of

FOWT under the scenario of mooring line 2 failure

i | WK f/AME CESME iz
WP /m 153.76  31.599  122.161  95.449
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Fig.9 Time histories of the floating foundation motion under

the scenario of mooring line 2 failure
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Tab. 6 Pretension of each load case
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Fig. 10 Time histories of the floating foundation surge drift

motion under the scenario of different pretensions
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Tab.7 Statistic results of the surge motions of foundation
under the scenarios of different pretensions with

mooring line 1 failure

Lo wKME/m w/ME/m CFHAE/m 2 /m
LCO 3.987 —98.825 —57.126  35.006
LC1 1.789  —100.93  —60.945  34.727
LC2  —0.127  —102.18  —64.831  32.298
LC3  —0.220 —110.22  —65.607  34.964
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Tab. 8 Statistic results of mooring line tensions with
mooring line 1 failure under the scenarios of

different pretensions
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kN kN kN kN
LCO 6084 245 1008 1187
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Fig. 11 Time histories of the floating foundation surge drift
motion under the scenario of different operational

status

x9 RANENEZEXR AN FF1 06 it
Tab.9 Statistic results of the dynamic responses of

FOWT under the scenario of wind turbine shut-

down
H mKME w/ME CFWE Rz
L% /m —22.959 —266.34 —143.0 81.409
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Dynamic response analysis of a reduced draft SPAR-type floating off-

shore wind turbine under fractured mooring line scenarios

LI Yao-long"*®, LI Yan'**, GAO Jing"**, ZHANG Ruo~yu'*’, TANG You-gang"**, LIU Jia-qi"*’
(1.State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China;

2.Tianjin Key Laboratory of Port and Ocean Engineering, Tianjin University, Tianjin 300350, China;

3.School of Civil Engineering, Tianjin University, Tianjin 300350, China)

Abstract: With the wind power development gradually going to the deep water area, the floating offshore wind turbine (FOWT)

shows great advantages. However, the SPAR-type FOWT, which is more mature around the world, is usually in deeper draft.

Due to the limitation of water depth in the China offshore areas, this technology can hardly be directly adopted. To overcome this

issue, a new-type reduced-draft SPAR-type foundation is proposed for 100-meter-depth offshore area. Based on the three dimen-

sional potential theory, the hydrodynamic performance is analyzed. Furthermore, its dynamic performance under different scenarios

of mooring fracture is studied. The motions of the wind turbine and the mooring tension are simulated in the time domain, after one

mooring line of the FOWT is broken. Moreover, the influence of mooring pretension and the wind turbine operational status on the

motion of FOWT i1s investigated. According to the results, the FOWT could work normally in the offshore areas where the water

depth is 100 m, but the large drift motion is observed after the mooring line of the FOWT is fractured. This will severely influence

other wind turbine in the same wind farm, and it has potential threats on the nearby ships.

Key words: floating offshore wind turbine ; hydrodynamics;aerodynamics;reduced draft SPAR foundation;mooring fracture
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