Journal of Sensor Technology and Application {&&25 R 5/, 2023, 11(1), 101-112 Hans X
Published Online January 2023 in Hans. https://www.hanspub.org/journal/jsta
https://doi.org/10.12677/jsta.2023.111011

13.2 MWEEZIN X OV AR S

£F3H, BE8, fTERE
T 2R, TTHR R

Weks . 20224F12 120 FHBER: 20234F1H15H; KA HM: 20234F1H31H

wm B

DAZih T [E 58 S£ %0 = (Sandia National Laboratories)AFFHISNL-13.2 MW R B R R AP AR
TERTFAN S, KA OpenfastiK X XWIHEAT “S3h - K3 - 184 - k" SRS R,
Xt RHLRGAEIER TO BRI, BT T REsRERTH Rt -5 R T T 10 MWRWLKIEZ
BRFPELERT . BFFERBL: SNL 13.2 MWEBEX XN R SAERBXAARMBAER K ER T, 4.
Y. EHKMIBEB/DH SRR T 10 MWRHLKZSM M ZERBUDN: RILRAGERG TR T, #
FRMEWTRET, BEXEFHTE, EARHLRNZETERNEER.

XA

SRR RRBL, IR, A, BUEA

Simulation Analysis of 13.2 MW
Semi-Submersible Floating Wind
Turbine Performance

Ziyi Jiang, Shanchao Jiang, Jianqiang He

Yancheng Institute of Technology, Yancheng Jiangsu

Received: Dec. 12th, 2022; accepted: Jan. 15th, 2023; published: Jan. 315‘, 2023

Abstract

The computational model of SNL-13.2 MW semi-submersible floating wind turbine published by
Sandia National Laboratories is used as the object of study, and the fully coupled “aero-hydro-
servo-elasto” time domain simulation of the floating wind turbine is carried out by Openfast soft-
ware. And the motion characteristics of the wind turbine system under normal, extreme and fault
conditions were studied and compared with those of a 10MW wind turbine under the same condi-
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tions. It is found that the surge, pitch, and heave of SNL 13.2 MW semi-submersible wind turbine
system are minor under the normal operating conditions of turbulent wind irregular waves, and
the difference between the motion response of SNL 13.2 MW semi-submersible wind turbine sys-
tem and that of 10 MW wind turbine under the same operating conditions is minor; the wind tur-
bine system can achieve a new equilibrium when the mooring system of the wind turbine fails
under the extreme operating conditions, which basically meets the specification requirements for
normal and safe operation of the wind turbine.
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Figure 1. Velocity triangle and force analysis of blade element section
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Figure 2. Visualization of turbulent wind models and wind field meshing
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Figure 3. SNL13.2 MW semi-submersible floating wind tur-bine diagram
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Table 1. SNL13.2 MW wind turbine platform parameters
% 1. SNL13.2 MW XL EEEH

ZH HfE ¥ HfH
AT AR AE Rim 0.40 IR HE EARIm 18
SWL & T I-F &% E/m 30 FEAEE A /m 36
SWL _EJ5 i #% A A7 rei/m 18 AR EAZIM 2.4
FE 8] R /m 75 HOTE SWL RIFEE 5 /m 20.19
FHE/m 39 - & i #/(kg) 455 x 10’
BHEE/m 9 BEREARE A/ (kg-m?) 5.18 x 10
SWL LA Ji B FE A% TR FE /m 21 SRR EAE) (kg-m?) 5.18 x 10
FHEAE/mM 9.75 BRI A (kg-m?) 9.31 x 10"

KWL ZRIA R GE 3 SRR AR, B3PI SR B 2 1A A e A9 0 120, BE4LAT B ALK Z(SWL) T 21 m
ALEYRAETIFR, SRy 150 m 4 SAHIERE, A E 7 Ukl 4 s

Y

L.

! 837.6 m ()°<);\‘_/$§
i RERL
"__:—‘_:’1' °
(a) RINARGANE R EE (b) RHRGAEREERER

Figure 4. Mooring system arrangement schematic
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Table 2. Environmental parameters under different operating conditions
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Figure 5. Response amplitude operator of platform
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Figure 6. Degrees-of-freedom free decay curves of wind turbines and their natural frequencies
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Figure 7. Time domain dynamic response of the wind turbine under different operating conditions
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Table 3. System resulting data of standard experiments
3. NERIE ARG R YR
ianhknY T B i /m PRt 72 w/ME/m B KfE/m
T 1 16.39 3.66 0.13 25.05
PFiIm T2 2.25 2.01 -3.85 12.82
T 1 (10 mw) 15.42 491 3.47 24.55
TH1 -0.08 0.10 -0.32 0.28
T /m T2 0.10 1.22 -3.40 4.00
T4 1 (10 mw) —-0.15 0.12 -0.31 -0.01
TH 1 4.19 1.00 -0.25 7.96
PR T4 2 0.25 0.81 -2.62 3.23
T4 1 (10 mw) 4.06 0.92 3.36 5.75
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Figure 8. Power spectral density of 13.2 MW wind turblne system under different sea conditions
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Figure 9. Time domain motion response of wind turbine in surge, heave and pitch
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