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Research on Offshore Wind Energy Classification: Bottlenecks and
Countermeasures

Abstract

Offshore wind energy resource is a key support for the “carbon peak and carbon neutrality”. However,
offshore wind energy development still faces the international bottleneck of reasonable energy
classification, which is urgently needed in the overall arrangement and accurate site selection. Firstly, this
study systematically reviewed the research progress of offshore wind energy classification scheme at
home and abroad, and analyzed the six aspects that need to be improved in the traditional energy
classification scheme: without comprehensive consideration of resource characteristics, environmental
risks and cost-effectiveness, without significant regional difference of energy classification, unable to
meet the needs of diversified tasks, not applicable in some months, insufficient estimation of future
energy classification, inconsistent with the mechanism. To deal with the above difficulties, the concept of
wind energy classification which is all-factor, all-time, all-sea, and dynamic and adaptive is proposed. And
it is also necessary to draw a dynamic map of wind energy classification, to solve the problems of overall
strategic layout, accurate site selection, and long-term scientific planning for resource development, to
accelerate the industrialization, scale, and independent high-quality construction, thus to contribute to the
“carbon peak and carbon neutrality”.
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Table 1  Wind energy classification scheme of DOE

o

10msE 50 m =E
R BEZER

RINEZE (W/m’) XUE (m/s) RINEZE (W/m’) KR (m/s)
1 0—100 0—4.4 0—200 0—5.6
2 100—150 4.4—5.1 200—300 5.6—6.4
3 150—200 5:11—5.6 300—400 6.4—7.0
4 200—250 5.6—6.0 400—500 7.0—7.5
5 250—300 6.0—6.4 500—600 7.5—8.0
6 300—400 6.4—7.0 600—800 8.0—8.8
7 400—1 000 7.0—9.4 800—2 000 8.8—11.9

{2 2012 Zheng FGBERLBINEZRAMEE RIS REBHNNESRX AR
Table2 Wind energy classification scheme obtained by Zheng et al."” by comprehensively considering the methods from DOE and NDRC*'"'¥

FTYRNPEEE  (W/m?)

NEEELR FEFYRR (m/s) - - B (h) FERE
FEA Fik2
1 0.0—4.4 <100 <50 <2000 BRZX
2 4.4—51 100—150 50—150 2000—3000 AFMBX
3 51—5.6 150—200 150—200 3000—5 000 BEEX
4 5.6—6.0 200—250 200—250
5 6.0—6.4 250—300 250—300
>5000 FEX

6 6.4—7.0 300—400 300—400
7 7.0—9.4 400—1000 400—1 000
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60°S

0 60°E 120°E 180 120°W 60°W 0
1R 24K [ 3 4R I 5 % I 6 2% I 7 R

B 1 2014 % Zheng F= Pan"” A /i K Xk 2 77 %1% 5] 49 & 3O BURAE 5 24 X %) B
Figure 1  Classification of global offshore wind energy produced by Zheng and Pan in 2014 by using scheme in Table 2 ™”!
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Table 3  Wind energy classification scheme designed by Zheng et al. in 2018 ¥

£ XBEERHAEE () HIRBT FEIEE
1 y<0.4 Poor (RZ) Rz X
2 0.4<y<0.5 Marginal (IR5}) ARKX
3 0.5<y<0.6 Fair (—f%) BREEKX
4 0.6<y<0.7 Good (4%)
5 0.7<y<0.8 Excellent (f£55)

EEKX

6 0.8<y<0.9 Outstanding (=)
7 y>0.9 Superb  (1&%F)
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Figure 2 Global offshore wind energy classification produced by Zheng et al. in 2018 by using a set of scheme which is independently
designed ™"
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Figure 3 Wind energy classification obtained from traditional and new classification schemes in the southern Indian Ocean **
(a) HARAEFARXFTE; (b) HEREFRARXTE

(a) New energy classification scheme; (b) Traditional energy classification scheme
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(a) Common demand; (b) Commercial development; (c) Emergency power supply; (d) Huge power consumption
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Flow chart of dynamic self-adjusting classification
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Research on Offshore Wind Energy Classification:

Bottlenecks and Countermeasures

ZHENG Chongwei” LI Chongyin®
(1 Dalian Naval Academy, Dalian 116018, China;
2 State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of

Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China )

Abstract

Offshore wind energy resource is a key support for the “carbon peak and carbon neutrality”. However, offshore wind energy

development still faces the international bottleneck of reasonable energy classification, which is urgently needed in the overall arrangement

and accurate site selection. Firstly, this study systematically reviewed the research progress of offshore wind energy classification scheme

at home and abroad, and analyzed the six aspects that need to be improved in the traditional energy classification scheme: without

comprehensive consideration of resource characteristics, environmental risks and cost-effectiveness, without significant regional difference

of energy classification, unable to meet the needs of diversified tasks, not applicable in some months, insufficient estimation of future energy

classification, inconsistent with the mechanism. To deal with the above difficulties, the concept of wind energy classification which is all-factor,

all-time, all-sea, and dynamic and adaptive is proposed. And it is also necessary to draw a dynamic map of wind energy classification, to solve

the problems of overall strategic layout, accurate site selection, and long-term scientific planning for resource development, to accelerate the

industrialization, scale, and independent high-quality construction, thus to contribute to the “carbon peak and carbon neutrality”.
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