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1) NS Energy Staff Writer. Hywind. https://www.nsenergybusiness.com/news/unitech-offshore-to-take-over-hywind-demo-floating-wind-turbine-

fromequinor/.

2) WEAMEC. FLOATGEN: The first offshore wind turbine in France. https://www.weamec.fr/en/synthesis/floatgen/.

424


https://www.nsenergybusiness.com/news/unitech-offshore-to-take-over-hywind-demo-floating-wind-turbine-fromequinor/
https://www.nsenergybusiness.com/news/unitech-offshore-to-take-over-hywind-demo-floating-wind-turbine-fromequinor/
https://www.weamec.fr/en/synthesis/floatgen/

PEBE: FARRYE 20254 55 % A3

B 1 (Mg RoR BT 3G B AL S R Y 32 K (a) B (b) BB (o) SLAER; (d) TR

Figure 1 (Color online) Main types of floating offshore wind turbine support structures. (a) Barge; (b) semi-submersible; (c) spar; (d) tension-leg

platform.
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3) FE =W REIRE DB A IR A A, ARkl G906 MMERE G LR AL 9% 7 =g [ B, hitps://www.ctgne.com/sxxny-

china/1077761/1077661/2024080500582298618/index.html.

4) PR AR AR BRI MR TR B AR K —— P [ e TR 5 s S DDA, http://www.hzwindpower.com/zongbuxin-

wen/20220531100257.html.

5) WA TRER A BRA ). i 5 5€ TR A, https://www.cnoocengineering.com/art/2023/3/28/art_29351 15337479 .html#1.
6) EFAIESER. Joig )y« 3L B HE L T R A . https:/www.ceic.com/gjnyjtww/chnjcxw/202404/63983ba3919¢497 1a52dec2d-

be5127a4.shtml.

7) BABAAE . K H A8 20T K E AR, ki KT X & 58 it https://www.myse.com.cn/news/info.aspx?itemid=2417.
8) EEMIBHELEMGRAF. |7 ARA R BILLREHE F X EIH300J8 FLIHE A0 H 7 [ 26 X AL ML), http:/www.spic.com.cn/xtdt1/

202410/t20241008324312.html.

9) T E=IH R IRERD AR A . T ZRBAIL200/5 T M EX ). https://www.ctgne.com/sxxnychina/1077724/1077727/d994908¢-1.

html.

10) HREE-PR R F A HBAT IRITTA R KEAR PR AT 110 MW L X R T H BBk RE. https://wind.imarine.cn/news/98190.html.
1) FE R RIEERARA R, BN EADRE ERETE, 040 FXE. hitp:/www.cgnne.com/cgnneh/c101173/2018-06/08/con-

tent_db5fd4e090944b8d886059¢7cfab22f2.shtml.
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Table 1 Key information on representative offshore wind energy devices (domestic and abroad)
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12) Ocean Sun. Gallery | ocean sun. https://oceansun.no/gallery/.

BR 2SS A M PE PR S IR s P R MR I |, BN R
Al AR A IR AEARIZ B, BT LK A XU R B 2R
B R % 2 B AIK; 22 O0cean of Energy' /7] 12019
AR 22 AL FF R T Zon op Zeeik A IH, HRHT
BT, B (AR B S, Rt 28 M
B, RHINERATIAS.S kW, FETF20204E8 K T 1452501
758", 1 2% SolarDuck' VA ] 12021454 H LK ER 4
WEEERIZ 1T T — AN 4% NKing  EiderffFEF DGR H,
HE ARG R A T 4B ) = A e e = F
BTE, 1S NI I P g b R E H ik A

B EW EICRBARLS 28T R R B AR A R &
J&, MHIFFE SEIE T 4A9E N FURAL I H R B B0 i
[ 55 B AR PR A 7] = 3 R i FHHG3418
W I S _E AR S BRIt MR I H 012023
FA4H I E RIS B W K, RN =
27073 kW, FONE N E L. S ERE R AT A 3
il e g BRI H ;B E AR RE AR A IR A Al

13) Ocean of Energy. A world’s first: Offshore floating solar farm installed at the Dutch North Sea. https://oceansofenergy.blue/a-worlds-first-

offshore-floating-solar-farm-installed-at-the-dutch-north-sea/.

14) Bellini E. First lessons learnt from offshore pilot PV system in North Sea after 18-month operation. https://www. pv-magazine.com/2021/07/16/
first-lessons-learnt-from-offshore-pilot-pv-system-in-north-sea-after-18-month-operation/.
15) SOLARDUCK. Flexibly interconnected semi-sub triangular structures. Artificulated floating structure: PCT/EP2020/087842. https://solarduck.

tech/patents/.

16) EZ /735 SR A BR ). LU AR B 570 I FH 2 Rl it A 52 Qi - Y AR SIIE T H . http://www.chinapower.hk/sc/media/news-p230504.php,

2023.
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Table 2 Key information on representative offshore photovoltaic devices (domestic and abroad)
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Figure 2 (Color online) Wave energy converters with different energy harvesting principles. (a) Point absorption type; (b) oscillating water column

type; (c) overtopping type.

17) FHEERERARAR. FEEEFIRBEZE AR G HIE HHEE. hitps://www.chng.com.cn/detail_mtbd/-/article/SIgvLjX6a9g0/v/

1227174 .html.

18) W = F AR IRER) R ARAR. Mg W AR ENERIT. https://www.ctgne.com/sxxnychina/1077761/1077768/

2024080501321895420/index.html.
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19) PowerBuoy. PowerBuoy wave energy converter. https://www.oceannews.com/news/en-ergy/ocean-power-technologies-signs-agreement-with-

premier-oil.

20) Bonifacic I. The world’s “most powerful” tidal turbine is nearly ready to power on. https://www.engadget.com/orbital-marine-power-o2-tidal-

turbine212319827.html.
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Table 3 Key information on representative wave energy devices (domestic and abroad)

B Z R e T REHLIhH WER AL B FIR 5P
PowerBuoy#E %1% T3 VI IRAE K FREEE  3/7.5/40/150 kW R %1k OPTA ] TR VIR AT RIS, R % H
WaveStar{i % V7 7 NI IR K FAE B 110/600 kW WaveStar Energy /2 ) ILHA, %i}i@%fﬁﬁwow b, e
O BuoylR Kk stk iR e 5 s B 500 kW Ocean Eneray A Egﬁﬁ@@ﬁg@%ﬁgﬁﬁ TR

Pelamis G TR A A HIE T 750 kW PelamisiEE /174 7 &ﬁﬁ?ﬁéﬁfggﬁ%%m Fibe 22

Wave Dragon 2R i itliR =0 IR g 20 kW, .. — ERBRFE TR, BitiEiE ,,
ﬁ%gﬁ 7 € T MW Friis-Madsen 2 7] 5;1‘2?)500() h, 3¢ P

v s o 3 . AR ERREBETN FEERIE T L S G AT D K M _

JE SRR IR e R e B 10/100/260/500 kW Z 514, R 5T (L) B 78, I Y T

5 B R T T SIRAE H 10 kW ek O OREBOLIDRIE,
SR SRR £ A 1030 KW gy ERIVMEBOTIIBGETES

%, HoRAFEAGMwir, b— M KEEAH G
1 MWHIZKEEHLZELRL, T20214E7 H 76 BRI PERE IR b
L (EMEC)BANiE1T; % EHydroQuest/A Wit T
1 MW OceanQuest'® %6 B, 3 B4 05 75 5 W
JE A B RKEE N, Wk PR R A AR AL WD
TIKEEHURSZ B AT P B); & KSME(Sustainable
Marine Energy) A & 4 T12 XK EEHLEE ST A, He
WHEIIPLAT-1 6.40° V7 3L BE T & 1 — 8 = A A0
7N EARCFRIKE VAR, %7 & B A BRI HE KR
R, WER T B MmgEY Ak, 3 EORPC/A & fiff
1 1 T B /K HLRIvGen™ 8 FHIBR AU ) 450 5%
FEE B Bit, BHUENRIE40~80 kW, LT B K
T

FERILRE K BRI R U K, oA
BR /> BB 48 R A0 W O BE T R R R 1 B K 2
—l2 WIYT R 2T 201401201 544 BIFEWH TR 411 5
W R TR BB 4T T 60411120 kWIE1 It BE /K #6 KL RE
B Horp120 kKWHLALTF20164E5 B SzEL IR, 2 [ A
TN KRR EE LA, AN K2 T
201 74E5E %, 1650 kWIEVF K EE AL, A YT
=B PR FIAE201 SEE UGV AT FAE YR L I 4

WUH SRR ae s TREE RS/, ST HE
HUE T 450 kKW HI“SGS00A/B” 7K - %l il 7t BE & Ha,
WU BOBIF R A 5 Y, 2 Rl 0 = U S 1L 7 B T
R A ER R R B R, I H A B
HsR IR NS AT I A i K Rl pe K I H . B
Ah O E AT SEE LIRS AT IR PRI RE A L% %
F e EAE RIS WRAFTR.

3 ¥ LT AR RRIRT SN AL A IR BT 0

b T AR REIREOR AR R J ik B i e
FRTHMBEIRES I GEIEN T W 0E 70, (HRN BG4
AR T AN BALIIFE R, B i T R e
BE B RN AW B, MOREE S AIRT SN 2T
06 S A HLAE G N AT I PP 22 i A A FR ST R
SN, R b TR R A X A SR S S
W TRAERE A, EATZ AV AR Rl i, R
T AESREEREM 7 T AL AT 5 AU VAN T VR S
o BEHE— 2B T M R, I3 T T A AR
BER X RSB T Z R E I, W ROK A
R WS IR SRR A . RSl I AR AL

21) SME. Sustainable Marine Energy Ltd. https://www.facebook.com/sustainablemarine/.
22) ORPC. Sustainable Energy Solutions from Free-fowing Rivers & Tides. https://orpc.com.

429


https://www.facebook.com/sustainablemarine/
https://orpc.com

PV TCEE: AL IET R R LT AR BRI R K S AT

F 4 EPNSMURMBIRRE R B iE LI EEER

Table 4 Key information on representative current energy devices (domestic and abroad)
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Figure 3 (Color online) Schematic diagram of the main impacts of marine renewable energy equipment on the ecological environment. From top left
to bottom right: changes in oceanographic systems, electromagnetic fields, mooring entanglement, changes in habitats, collision risk, and underwater

noise.
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23) IEA-OES. Assessment of environmental effects and monitoring efforts for ocean wave, tidal, and current energy systems. https://www.ocean-
ener-gy-systems.org/oes-projects/assessment-of-environmental-effects-and-monitoring-efforts-for-ocean-wave-tidal-and-current-energy-systems/.
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Table 5 Comparison of relevant research (domestic and abroad)
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Table 6 Overview of the “14th Five-Year Plan” for offshore wind power in coastal provinces and cities of China
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Outlook on the development of eco-friendly offshore renewable energy
technologies

SUN PengYuan', JIANG ZhiBing’, CHEN YouGan’, SONG XiaoHui', PANG YeZhen’,
CAI BoFeng®, XU XiaoMei’ & LI Ye'

! Department of Ocean Science and Engineering, Southern University of Science and Technology, Shenzhen 518055, China

2 Key Laboratory of Marine Ecosystem Dynamics, Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou 310012, China

} College of Ocean and Earth Sciences, Xiamen University, Xiamen 361101, China

* Carbon Peak and Carbon Neutrality Research Center, Environmental Planning Institute, Ministry of Ecology and Environment, Beijing 100041,
China

§ Key Laboratory of Ship Vibration and Noise, China Ship Scientific Research Center, Wuxi 214082, China

With the implementation of the strategy of building maritime power, offshore renewable energy technology development is crucial for
ensuring national energy security and enhancing economic efficiency. However, such efforts can also have ecological and
environmental impacts that warrant significant attention. The responsible development of eco-friendly offshore renewable energy
technologies and equipment is essential for actively promoting the growth of China’s marine economy and improving the marine
ecological environment, which involves the structure design, material selection, deployment location, and so on. This study examines
several key offshore renewable energy technologies, encompassing offshore wind power and photovoltaics, wave energy, and tidal
energy and their effects on the ecological environment, comparing the research status in these fields between other countries and
China and investigating the policies and plans implemented by various coastal provinces and cities in China. With the foreseeable
rapid increase in the installed capacity of offshore renewable energy equipment, it is urgent to balance the relationship between
offshore renewable energy technology and the marine ecological environment. Based on this analysis, the study offers
recommendations for the future development of eco-friendly offshore renewable energy technologies, providing valuable insights
for exploring environmentally sustainable offshore low-carbon energy solutions in China.

offshore renewable energy, ecological environmental impact, sustainable offshore low-carbon energy solutions,
carbon peak and carbon neutrality
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