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Figure 1  (Color online) Global accumulative capacity and growth rate
of offshore wind energy.

AR A B SR I VT b v A AR e e L S T
A B TIPS 258 2R B IR, 5 9
T RIWR; P e I AT DU — 52 Y A
BB PRSI BT, AT o A1 T 0 AR F) U

(4) T i L KO ORISR A i 4
DRIk DT HELL REVR BRAS B, 7250 mK IR T, 3
it B [ E 2 B RO ML 2, (HAE
KTF50 mAKRFAT, EEF i EROLARA B0
HEL A, B S B RIIHL AL TR AT, ok
AL IE R e 42 R B

22 FEEFNEBERDNNLZRAIE

EE U BRI LR T 19724 B 35 [ R 2
T. 2% B ¥ Heronemus™ # #%2 $2 H, At 1R 22 /N X 7y
WLz 34— AN KA 0P 6 F, AT DR i U
KINLRISEAS . BEN BT 22 DUk, v =0k L X HL
B A B IR R AR AT o TR AT B 7 A,
=15 NV P = N N s b LK VAR (FE A
I K2 R0 A b AH 4 5 N B 2 X L
R, IS T E U RCR, AR B R BT AT
B 7 B KR 50 A RE AL S 5 T

(1) 5% [E B 950 [ 5% n) F AR BB YR S2 06 =17, BRE
T 2 e 1O S SR R AR AR Py B E R AT

(2) EE G E KT AL REYR 5L % . DNV-GL
M At T 32 B 5T 5 2 i R 2 56 = R g Rl B K
SRR T e H SO B 1 FRE R, R 4L 2 E o 5
fE 47 B2 P E A & AR 5 H oc3!, oc4"™ R10CsS.

(3) Statoil ASA 2 ] ££ Marintec i v T2 7K th Fp %6}
Hywind #4727 0B R HLEAT 56, Principle
Power /A 7] fllMarine Innovation & Technology A &) 7E /Il
MK AP 58 ) 40 52 A R 7K 3t % Wind Float 2 78 158 37
g B R THLEAT IR 4R K 24 fEMARIN
TR K i etk = R 2 v i B R L AT R
0TI A [ ST VE B AR U BT AR L 45 K b
rhok BT 2B R HLEE AT R 56, IDEOL A 7]
£ OCEANIDE# ¥ T.#2 7Kith H1 % Damping Pool - 7 15
7 3 B X HLEEAT R 6" GICON 2 &) 78 1 A2 s
7Kt H6F GICON-TLP 5K 7 i i =it b XA g HLEAT
R,

(4) @ Hywind . 3% [E /4 %] & WindFloat. H A
Goto-FOWT Al Fukushima-Forward 2 i H €. & i# 1T 4

124703-2



Be@ss. mEB MBS 1% RIE 20165 4ot H124)

FOTFERLEER . IF PR, AR H TS Uil R
BLER foe i KT PEAE 1 WA SCER 3HE 20

2.3 FEFEXEBERDNBHEREARLK

E 0 B RIS e il B R HLR 3
B DXRAE T HE R ACF &, IR & 5928 80 7
HEAREA, 2o el 2 AR5k 77 =03
M, B2 R,

Bk E RV e S i EER, R
SEMELT, di TR &SR, 5 Tk, i B w
KR SZ RO T 100 m), H 75 BLAS A 8 897 5 e fh
& AT g FARTAE Y, FECE A s CiE . B
A, AR B RN S B A IR B RN A
H, inHywind, Goto-FOWT%£.

g Al R & 00 SO 2 FKIR R,
AT AR AT M O 2R BEAE b 5 Hi A = ALAL A, 7T A
AL lal s BB, Sk SUNEBOK, SRR, 2,
ATt i, HRER& S RN EI R RS
H A, 2238 U B RO O 2 A 505 IR LA
NA# F, 1 WindFloat, Fukushima-Forward %,

B2 (Mg RDE T i BRI HL3 R R BT A (B
Fr ok B T M 45, https://www.dnvgl.com/)

Figure2 (Color online) Types of floating offshore wind turbines (from
the website, https://www.dnvgl.com/).
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Figure 3 (Color online) The floating offshore wind turbine of Hywind
project (from the website, http://www.oftshorewindindustry.com/).
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Figure 4 (Color online) The floating offshore wind turbine of Wind-
Float project (from the website, http://en.wikipedia.org/).
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Figure 5 (Color online) Thefloating offshore wind turbine of Goto-
FOWT project.
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Figure 6 (Color online) The floating offshore wind turbine of
Fukushima-Forward project phase 1 (from the website, http://fukushima-
diary.conv/).
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Figure 7 (Color online) The floating offshore wind turbine of
Fukushima-Forward project phase 2 (from the website, http:/www.oft-
shorewind.biz/).
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Table 2 Numerical simulation programs for floating offshore wind turbines
T2 7 4 A K B LR
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Figure 8 (Color online) Model test of 6 MW floating offshore wind
turbine.
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Progress of recent research and development in
floating offshore wind turbines
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Wind energy is playing an important role in the renewable energy sector world-wide. Whilst offshore wind energy is
growing rapidly. On one hand, thousands of fixed offshore wind turbines are installed in the shallow water region. On the
other hand, use of wind energy is expanding toward the deep sea that may supply greater resource with stronger and more
consistent wind, also with less turbulence ambient flow. Compared with fixed offshore wind turbines, those with floating
foundation will be more suitable to the deep sea area where water depth is more than 50 m and they are called floating
offshore wind turbines. Therefore, floating offshore wind turbines are expected as the future of the offshore wind energy,
and have been a research hotspot in the fields of wind energy and ocean engineering. The development of floating offshore
wind turbines in China started a little bit later than USA, Europe and Japan, although it has been progressing in recent
years. In order to facilitate the development of floating offshore wind turbines in China, the progress of international
and domestic research and development are synthesized. First of all, the development process and mainstream types of
floating offshore wind turbines are reviewed. Then, the sea tests of multi-MW prototypes of floating offshore wind turbine
are introduced, such as Hywind, WindFloat, Goto-FOWT and Fukushima-Forward projects. After that, the technique and
challenge in design, numerical simulation and model test of floating offshore wind turbines are discussed from a research
standpoint. Finally, the research and development of floating offshore wind turbines in China are presented, also with the
challenge and solution of floating offshore wind turbines within the local environmental limitation in China.

floating offshore wind turbines, offshore wind energy generating, wind energy generating
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