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Tab.1 Statistical table of tidal energy station sites in offshore China'
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Fig.1 Distribution of tidal energy resources in China ( Data from reference [3])
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Fig.2 Distribution of tidal current energy resources in China ( Data from reference [3])
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Fig.3 Distribution of wave energy resources in China (Data from reference [3])
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I ZEREV IR, T A AR PRI, BoA T R i T &
ATt (EL DR G BE  KR ez , H A AS B R T
KA, TS B WS IT A A wa v rp B TR K
TEEIRVU T A VU YDRE S, DUV & el Rl 65 By
5 R A, 1 BB , AR Tl R Ul i 2 X
U 2 vl il ik 2
3.5 HhERE

Hh 22 BE VTR A R T A TR IR K &
P AR ZZRE B IR A% o A BLA 55 0O AU 3 0 A
FHRIIAN I S 1 o 522 BE BT IR 2 2800 A £ 1 f7 T
FIHBIX, AR R SR 22 RE BT i 22, TR #h 2
BB U 2 A R AT 10 R R 1) Tl 3 AT
W R R A 2 AR N 2, B R 2 K
LT B SE £5 BE 2T [, 5 B AT ik 31 0. 2%0 ~

bR MR E (H P A AR, FRE
FNIHANR AR 22 RE VS IR R 20 1. 13 x 10° kW,
BRI RBEHARL M 1 130.9 x 10* kW, KT
1R FE DA R T e 1 ok 2 e W% R 28 i 38 1. 07 x
10° kW, o5 42 [ B Y 94% , Horp KV 0 98 Y 28 3
IR, A0 0.77 x 10° kW, fy 2[5 55 1) 68%
SR AR K SRR K BE R, $h 25 Be 2R A8 fk
FAEBRAR A0 0 3, — ol h 22 Re o U Al (5 3 4
AEIY) 60% LA L, %of £ 25 BRI & I 1 i LA SR LS
R 0 3 B PRI ME
3.6 Mg

Ivi] i iy XU B 0% U5 A EL , TR b XUBE E IR A
KA o B XA 38 X ) 3% B AT A 200 ~
500 W/m* , AF SR K 6 ~9 m/s; o5 1 1 X AF
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- 35 KT 2R 5 B 0] 1K 250 ~ 600 W/m? , AR S H K
AT ~9.5 m/s; VI FN /R R 0 TR XA fE
RS A TS A 500 ~ 1 500 W/m?,
SRR T ~ 11 m/s; [ LRV i X A1 1
I ik 200 ~600 W/m’  AEF- 34 K 4 6.5 ~
10 m/s™ o 3 3k KU SIS 400 R XU RE W% 5
FRE T 50 m SEPRER LIRS 10 m = 3 XURE ¥
VR ELZE By 8. 83 x 10° kW, i R Al FF & &b
5.70 x 10° kW (3 6),

®6 HEILE SO m FRLKEE 10 m
BERAER RS
Tab.6 Statistical table of wind energy resources
at 10m height in the sea below 50 m

isobath in offshore China"> **'

gy — A PRI
By BLiibie IEI/E\,iF Mg IEIE%F
(Wem-2) MR/ kWs/  HAEER/ KiE/

(10* kW) (10% kW-h) (10* kW) (10® kW-h)

0T 148 7980.8 7008.0 4411.6 2245.9
ik 115 1947.9  1664.4 568.6 170.6
Rt 81 86.0 87.6 11.0 6.1
7R 151 12828.7 11212.8 7299.0 3754.6
T 201 17712.6 15505.2 12610.8  8389.1
s 183 2321.1 2014.8 1631.0 1127.7
Wit 188 7550.0 6657.6 5001.5 2915.9
by 363 17335.7 15154.8 13305.9  8766.2
I 182 13152.9 11563.2 8107.7 4517.6
I 180 4741.9  4117.2  2970.5 1639.7
HAe] 124 2658.8 2365.2 1116.7 593.0
A 88316.4 77350.8 57034.3 34126.4

TR AR RIL 7 =4 T IR % 0 25l o
R 50 m S GRE S 7 A B0, Ge i1 g
SRS R K, i Ve T A VR Skl T S0 m SRR S R 4K
AT, SR T R L /D, T R KR B 5 2
RN R R A AT R TR KT SR T X CRE T K A
FATREVERCR, RO TR IR L 3 B 2080 H RiT T
REJT A A T TT 18]

F T KRB B IR, XU, XUl 34 8 17
T[T iE SO m SFRE LN 60% L i S i £R
PRI EE N 150 W/m?, Ji T F & KA F
DX FRIETIME R UK, B F 4 i 30 ~
50 m RIS I Ll A TR EE R F A,
HERlS AR NIRE: & SN2 S NG DA BT QR (52 DN
R TF AR

4 BEBEFLRBEEFLARNGFLE
e 5] AL JE & R R BT B A RO
Xt K

4.1 FEFRAEENEE

VP JGRR AE IR Y 35 A R R e & L, R
Eh 22 fE A AR A0 F 52 50 = 0F 58 B Be o, Hofth
TGk G TR B4 2% R AR 2945 SIS ] 8 B A 0F 598 5 37
Ho & E T A& ) FH #1% fig 09 B AR AH X B 24, Wi L
LIV YT T 3 37 X 6 v 5 0 S B9 0 % L O E A
WAk IE BB LA B J i S IO W RE A
PR AL TR IR I By B, TS T — R &
HLHE L R R o T 25 RE A 4 R L BTG
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SeE R E R B T A 0T RE ) A TR
Th o XU S SR 1L 2R VIR I b X
T RS, Bk b, TR A TR RE TR T &
AT A AR, BHE A RN KL Q%8
PRb KA, 7E BE B 175 40 F e B Fa o 55 T 1 oG it
HAR R AR, K2 AR ALTT KB TFHTA
5 5e 5
4.2 FRAABMSHH

“A DU A, SRy SR BRIk U i R L K RE
VR S o AR A TR0 A s L A, 37 33 T P RE R R TR
B IR & R S 1. ImGeit, 2020 4Rk E AT B
AR TR R FEGE 2 6. 8 42 t AR, AH Y TR
P 10 42 v, 980 — S AL . — A AL AR AL
HERCRE M 91293% 17.9 42, 1.86.4 T t #179.8 J5 147
A 2019 4F 8, F& = AT F AR BE U & L MLk B
7.94 42 kW, HerrK AL 3. 56 12 kW' Hir v A
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TH SR, 5 A FAIRIEE e A B TR 445 44 v 1) bb 2 5K
BRI 06 2 B T S A TE O RE VR 1)
VEFR B AT LA 328 043 LA ¢ o =5 1) B U5 45 4 ATy
FIIE R 25 R, o T [ R VR 28 5 MR BT PR A R,
B TP k- T VA 3, X1 1 1 D ks PR R D £ 2 0 7
TR M X AR 77 A 1 T e SRR AT P T .

FIURI, W7 JCRRBE U A4 T % 1 #6490 42
Bro MH AR B M2 P sk i EF, RUBE e LA T
S E, USRI AE R RE AN AE L IR 22 RE AN
Eh 2L RRIE S PR N A — BEBE B, T IR
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AL 22 YR A T A, 1) S ik 57 R4S (E AR
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Main progress in investigation, development and utilization

of marine carbon —free energy in China

XUE Biying'*, CHEN Bin'?, ZOU Liang'
(1. Qingdao Institute of Marine Geology, China Geological Survey, Shandong Qingdao 266071,
China; 2. Laboratory for Marine Mineral Resources, Qingdao National Laboratory for
Marine Science and Technology, Shandong Qingdao 266071, China)

Abstract; Ocean renewable energy is a carbon — free energy, including tidal energy, tidal current energy, wave

energy, thermal gradient energy, salinity gradient energy and wind energy. 1th the rapid development ol socie-
gy, th | gradi gy, salinity gradi gy and wind gy. With the rapid develop f soci

ty, the demand for energy has been increasing and the development and utilization of marine energy has been paid

more attention to around the world. The authors of this paper have introduced the development and utilization con-

ditions, the existing problems and the prospects of marine energy in China. The development and utilization of

marine energy is in conformance to the requirements of carbon neutral development and would play an important

role in energy conversion, which is of great strategic significance to the coastal and island economic development,

ecological environment protection and marine national defense construction.

Keywords: carbon — free energy; marine energy; resources; development and utilization
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