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Abstract: [Objective] As nearshore wind resources approach saturation, the development of deep-sea wind power is facing a critical
opportunity of scalable growth. Concurrently, the urgent need for low-carbon transformation in international shipping has driven a
substantial increase in de-mand for green methanol fuel. In response, this paper proposes the concept of integrated energy islands with
electrici-ty-carbon-hydrogen-methanol synergy. [Method] First, this paper delineated the form of the integrated energy islands with
electricity-carbon-hydrogen-methanol synergy and identified key technologies in the form. Second, a capacity planning model of the
integrated energy islands with electrici-ty-carbon-hydrogen-methanol synergy was developed to optimize unit configurations, aiming to

minimize the levelized unit cost of methanol production. Finally, sensitivity analyses on wind speed, carbon price, and oxygen price were
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conducted, alongside cost pres-sure testing, to clarify future cost reduction pathways. [Result] The results show that: (1) For a typical
700 MW off-grid floating offshore wind farm, the integrated energy island requires a 235 MW/470 MWh electrochemical energy storage,
44 tons of hydrogen storage tanks, and a 264 MW PEM electrolysis to stabilize opera-tion of methanol synthesis system; (2) The current
green methanol production cost is 12.36 CNY/kg, exceeding the market price of 5.95 CNY/kg; (3) The integrated energy island achieves
an annual green methanol production of 221.6 kilotons, sufficient to power large methanol-fueled container ships for 800000 nautical
miles while reducing CO, emissions by 980 kilotons annually. [Conclusion] Integrated energy islands with electricity-carbon-hydrogen-
methanol synergy demonstrate significant effect in consuming deep-sea wind power, meeting maritime green methanol demand, and
assisting in carbon emission reduction. With anticipated technological advance-ments in PEM electrolysis cell, floating wind turbines,
and direct air carbon capture, green methanol production is projected to achieve cost parity by 2035.

Key words: Electricity-Carbon-Hydrogen-Methanol Synergy; Offshore Energy Island; Capacity Planning; Levelized Cost of Methanol
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Fig. 1 Schematic diagram of the form of offshore integrated energy island with electricity-carbon-hydrogen- methanol synergy
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Fig. 2 Model architecture of the electricity-carbon-hydrogen- methanol synergy
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y=-0.005x+12.375 (37)

T WA TR TR H S, AR SCiE— 2%
JECT HL AR K ™ AR A AR IRDSOR RS O, A ase 7
() SRR T B TR i M T 4N, 5 2 BB VRS T R
FEAE R HA Tl 7 ol i H AR oK AR .
HAT % L TAL A S M A& LE 0.5 ~ 1.5 J6/m’ Z [,
AL 8 AR A I Bl LCOM & B A 52
WK 9 fros, Hor, A S a8 158 57 S T s
st A 1) 1) AR A ik o

o #A] A, IR SR R i FEE S REIR S
1Y G Bk i — 238N, Y S Y fn A, AR 25 1
LCOM H]F#AIREE 11.17 Jo/kg.
3.3 RAEAWIR

R T D 25 BB TR B AR R AR Y T
Yisa 4 77, %F PEM HLffRE 0% | BB A LA
R 2R ALZE A 4 OB R 2R A7 e

20254F 2 H 28 HIRE I ) 15—kt
HH RS R s PR B T AR T 28, Al 5.95 JT/ke,
A SCUAIATE by o €0, HH B ) AR FEME R A T o0 M o AR
SCESE T 3 FiORIRI G PEM H, R R, A 25028, 31 LA
70% % 90%, bR FLAE S HL RN 70%; DL



64 R RETR A I

LERVE

13.0 LCOM A 2.0
- SLEL B TR AT 1.64 118
125F = Wfisless oA 116
12.0 1.4
1218
% 115 1.0 3¢
S =
- 08 ¥
L0y 0.44 {0.6
10.5 10.4
{02
10.0 0.0

OiS le ljS
T m )
E9 ANBUEIESH

Fig. 9 Sensitivity analysis of the oxygen price
SRR SR AT RE B BB S R GEAS, I 67.6 TT/W

F] 13.52 JC/W; fieJe 3 Fh & K AT GE 1977 20X 7 AL
ZHREAS, DA 24 JC/W 3| 8 JC/W. G5SR4 10 iR .

" 9.02 12:24
10 Fo.74 820 133 92
= gl 063297 11.29 7.35
717 ' 9.14
6tsqgl 197 oM e
5 8.48 v
» 85 > 70
Yo, 80 6.39 50 o
@@E}L 75 i )

e, 70 10 3\8@%@
: W

KA 24 GT/W)

KA 8 (JT/W)

B 10 FEHMKER

Fig. 10 Results of the stress test

AN PR — P R g s, R £ T sl R 01
F4A%, LCOM 38R B 45524 77, 19 4 PEM HAL i
FE AR TE 2 s FLF LCOM Hy 10.96 JG/kg; B 2%
TR R B 2 I FLif LCOM Sy 11.29 It /kg; 1% 20X
F L ZH AR [ 2 s L LCOM oy 7.48 It /kg, bk
LCOM ¥zt & T4t B s o BRI, & ta
B A AT N2 N EAF LM% &, E T
DLE th, 2%t F s 5 & 5 50 4 00 1 i R A 1
PEM Hi, fif il 4R 2 2 90% ., ¥ |- B 325 S B Ali 3R
FeAR A 2 13.52 J0/W, ] i 88 37 28 XU AL 20 A
AP 8 JT/W, B, i 25 A REIR S - F b gk
FH P ) BRORAR g 5.69 JT/kg, 1 T4 (0 P BT S 0k o
M EFTEAE DR F, PEM HL R FERCR T EE 2027 4F

R A 16 (JT/W)

EARTEE 90%. (H 255 I A T Rl i 2 —
FEIFTA] o LA s AR AR A TE T 35 EATS 8K D e
1B A 2 A R BB, AR AR BUAS T B3R 200 15%,
EREMCURIM AR 13.25 0/W THE 10a AT
Affa] o X LA 28 BAR AR 7T 10 a 2247,
g BloombergNEF Fililll, 2025 —2030 4 ¥ 7 =0 3
HURIF- &5 A A BRI T R, AR A AN B AR 40% ~
56%", WA T FEFE N 10% 247, Bt 2035 45k
AT 2 1 [ 2 AL, K8 6 ~ 8 TT/W. FEHEN
ST, BV 7 FEAR A R BR T, g R
I35 my o WP B2 A U A A A i b S
HoAth 2 o W SR W5 4 07, AT REEEAE 2035 4R 5, 1M
MGG AT T 58 P sl i 2 A

4

AR S L HL -l - - D R A T 25 RE TR S F
FEXTG, BB T -k - S -EE 2 Re Rl G 1T L 2R AR
T8 15 XU R ) R BB, R T L LCOM e/ Mk
S B AR A ALY, RGN 0T T LCOM #4 A%,
IF HIFJ 1 B0 KU 5 ik o i OB 538, B E A
PEM Hi Al A% | IR0 s MU rR DA B B e 2 SO 4R
AR 3 AT HIEAT T A S, AR SCE5 T

(1) T[] #5700 MW JXUHE, 375 758 1) f -k - -
03 R] AV 1 25 A RE TR 5, PEM HEL A A4 2 H: 538 £
Tr 4 AE Sl B AN 264 MW, FEIK T B RET oK,
Z AT 235 MW/470 MWh H Ak 2 fif BE S {3
IEREEBIT. HRZT, FEA M ARAA R E N
165 MW, (A R 16 PR R T E 44 ¢ i SURER AR e 1t
o WA RGPETACE 51 MW SEEURRF- i

() LRARBESTRT, %8 LA RED
AR WLl 4408.83 GWh, 4E Rl Sl il 4.24 7 t, 4F
FEEE R O 22.16 7 t, A] SCRER Y HRES) ) A AN S
80 J7 i L, /A HEI 98 T t.

(3) Fr & 1y LA H st Ry 28 i 7 it R 1 L 25 6 B TR
5 LCOM Ny 12.36 JG/kg, H 7645 2 JXU 5 8 i i
M, AN B N O SRR SR (HHAE X
5.95 Ju/kg IRAT T M ARAT O =i, AR R AR s 422 T
7 AR U AL B B s AR A AR AR 1)
A, WA 10 FF 5 R iimse i,

SEK:
[1] International Maritime Organization (IMO). Fourth IMO GHG
study 2020 [R]. London: International Maritime Organization,



530

VR, A T A - - P R] B T L 25 BE DR ML) 65

(2]

(3]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

2020.

BOS M J, KERSTEN S R A, BRILMAN D W F. Wind power to
methanol: renewable methanol production using -electricity,
electrolysis of water and CO, air capture [J]. Applied energy,
2020, 264: 114672. DOL: 10.1016/j.apenergy.2020.114672.
KONSTANTELOS 1, PUDJIANTO D, STRBAC G, et al
Integrated North Sea grids: the costs, the benefits and their
distribution between countries [J]. Energy policy, 2017, 101: 28-
41. DOI: 10.1016/j.e-pol.2016.11.024.

TOSATTO A, BESELER X M, OSTERGAARD J, et al. North
Sea energy islands: impact on national markets and grids [J].
Energy policy, 2022, 167: 112907. DOI: 10.1016/j.enpol.2022.
112907.

BRESESTI P, KLING W L, HENDRIKS R L, et al. HVDC
connection of offshore wind farms to the transmission system
[J]. IEEE transactions on energy conversion, 2007, 22(1): 37-43.
DOI: 10.1109/TEC.2006.889624.

MARTIN-BETANCOR M, OSORIO J, RUIZ-GARCIA A, et al.
Technical-economic limitations of floating offshore wind energy
generation in small isolated island power systems without energy
storage: case study in the Canary Islands [J]. Energy policy, 2024,
188: 114056. DOLI: 10.1016/j.enpol.2024.114056.

XUBHE, XU, o a0 . DLt i K S %00 1 AR RS RE VR AT
RS (1], hE g, 2024, 57(9): 94-102. DOL: 10.
11930/j.issn.1004-9649.202401031.

LIU Z Q, LIU Y, HOU J M. Economic analysis of energy
transmission for energy island based on deep-sea offshore wind
farms [J]. Electric power, 2024, 57(9): 94-102. DOI: 10.11930/j.
issn.1004-9649.202401031.

LUTH A, WERNER Y, EGGING-BRATSETH R, et al
Electrolysis as a flexibility resource on energy islands: the case of
the North Sea [J]. Energy policy, 2024, 185: 113921. DOL: 10.
1016/j.enpol.2023.113921.

XUE. LA b WU AR ST B L R IR ) B BR S 2855 43 #r
(1], AR, 2025(1): 62-65.

LIU H. Technical and economic analysis of constructing offshore
energy islands based on offshore wind power [J]. Electric age,
2025(1): 62-65.

Y, ThNEAR, XA, 4. i 1 ARIR B KOG S H RS
AL B ST (7], g TR, 2025, 45(1): 1-9. DOL 10.
16189/j.nygc.2025.01.001.

FENG L C, MA P N, LIU H Q, et al. Research on optimized
system capacity allocation for offshore energy island-wind-solar-
hydrogen-storage-alcohol project [J]. Energy engineering, 2025,
45(1): 1-9. DOL: 10.16189/j.nygc.2025.01.001.

SULLIVAN R O. Offshore wind in Europe - key trends and
statistics 2020 [R]. Brussels: Wind Europe, 2021.

FNL A, e, FEATAR, S XU SRR T SR 2 AR Bl T 2
# [J/OL]. T/ J13, 2024: 1-20(2024-08-26) [2025-05-11].
http://kns.cnki.net/kcms/detail/11.2595.03.20240824.1022.005.
html.

WANG L Z, TENG L, WANG L L, et al. Foundation
configuration and multi-body dynamics modeling of the wind
turbine and foundation system [J/OL]. Engineering mechanics,
2024: 1-20(2024-08-26) [2025-05-11]. http://kns.cnki.net/kcms/

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

detail/11.2595.03.20240824.1022.005.html.

MrRaase, s — WL, YRR, 45 I ROK X TR EE LR EF UK
HL—H S SR G 3 Itk i (1), R D7 aEIR AL L, 2024,
11(2): 31-41. DOL: 10.16516/j.ceec.2024.2.03.

CHENJH, GAO Y F, YIN Z W, et al. Integrated calculation and
coupled dynamic analysis of a concrete semi-submersible floating
wind turbine in offshore deep water area [J]. Southern energy
construction, 2024, 11(2): 31-41. DOI: 10.16516/j.ceec.2024.2.
03.

TRIE, RV, MK AR R, ki SAORRE [1]. T
TRl 2R 3], 2025, 47(2): 282-295. DOI: 10.13374/j.issn2095-
9389.2024.06.03.004.

ZHANG Z, SONG L J. Hydrogen production by water
electrolysis: advances, challenges and future prospects [J].
Chinese journal of engineering, 2025, 47(2): 282-295. DOL: 10.
13374/1.issn12095-9389.2024.06.03.004.

BB, B, ShXUE, 45 K il AR A IR RS
R [I]. 58K, 2024, 3034 1): 52-64. DOI: 10.13226/
j.issn.1006-6772.NN24041201.

CHEN A X, RAN Z Z, MA S C, et al. Carbon capture technology
in thermal power plants: present situation, application and
development [J]. Clean coal technology, 2024, 30(Suppl.1): 52-
64. DOI: 10.13226/j.issn.1006-6772.NN24041201.

GALAN G, MARTIN M, GROSSMANN I E. Systematic
comparison of natural and engineering methods of capturing CO,
from the air and its utilization [J]. Sustainable production and
consumption, 2023, 37: 78-95. DOI: 10.1016/j.spc.2023.02.011.
Council of the European Union, European Parliament. Directive
(EU) 2018/2001 on the promotion of the use of energy from
renewable sources (recast) [J]. Official journal of the European
union, 2018, 61: 82-209.

FERIL, SR, B 5RIA, AF. AR B 3 i i - SR A A RE A
RCE (1), E A AL TR, 2024, 44(4): 1397-1405.
DOI: 10.13334/5.0258-8013.pcsee.222572.

YUAN T J, GUO J H, YANG Z J, et al. Optimal allocation of
power electric-hydrogen hybrid energy storage of stabilizing
wind power fluctuation [J]. Proceedings of the CSEE, 2024,
44(4): 1397-1405. DOI: 10.13334/7.0258-8013.pcsee.222572.
SHOKRI A, FARD M S. Techno-economic assessment of water
desalination: future outlooks and challenges [J]. Process safety
and environmental protection, 2023, 169: 564-578. DOI: 10.1016/
j-psep.2022.11.007.

JANG D, KIM K, KIM K H, et al. Techno-economic analysis and
Monte Carlo simulation for green hydrogen production using
offshore wind power plant [J]. Energy conversion and
management, 2022, 263: 115695. DOI: 10.1016/j.enconman.2022.
115695.

BANSAL R C, BHATTI T S, KOTHARI D P. On some of the
design aspects of wind energy conversion systems [J]. Energy
conversion and management, 2002, 43(16): 2175-2187. DOI: 10.
1016/S0196-8904(01)00166-2.

REHMAN S, KOTB K M, ZAYED M E, et al. Techno-economic
evaluation and improved sizing optimization of green hydrogen
production and storage under higher wind penetration in Aqaba
Gulf [J]. Journal of energy storage, 2024, 99: 113368. DOI: 10.


https://doi.org/10.1016/j.apenergy.2020.114672
https://doi.org/10.1016/j.apenergy.2020.114672
https://doi.org/10.1016/j.e-pol.2016.11.024
https://doi.org/10.1016/j.e-pol.2016.11.024
https://doi.org/10.1016/j.e-pol.2016.11.024
https://doi.org/10.1016/j.e-pol.2016.11.024
https://doi.org/10.1016/j.enpol.2022.112907
https://doi.org/10.1016/j.enpol.2022.112907
https://doi.org/10.1016/j.enpol.2022.112907
https://doi.org/10.1109/TEC.2006.889624
https://doi.org/10.1109/TEC.2006.889624
https://doi.org/10.1016/j.enpol.2024.114056
https://doi.org/10.1016/j.enpol.2024.114056
https://doi.org/10.11930/j.issn.1004-9649.202401031
https://doi.org/10.11930/j.issn.1004-9649.202401031
https://doi.org/10.11930/j.issn.1004-9649.202401031
https://doi.org/10.11930/j.issn.1004-9649.202401031
https://doi.org/10.11930/j.issn.1004-9649.202401031
https://doi.org/10.11930/j.issn.1004-9649.202401031
https://doi.org/10.11930/j.issn.1004-9649.202401031
https://doi.org/10.11930/j.issn.1004-9649.202401031
https://doi.org/10.11930/j.issn.1004-9649.202401031
https://doi.org/10.11930/j.issn.1004-9649.202401031
https://doi.org/10.1016/j.enpol.2023.113921
https://doi.org/10.1016/j.enpol.2023.113921
https://doi.org/10.1016/j.enpol.2023.113921
https://doi.org/10.16189/j.nygc.2025.01.001
https://doi.org/10.16189/j.nygc.2025.01.001
https://doi.org/10.16189/j.nygc.2025.01.001
https://doi.org/10.16189/j.nygc.2025.01.001
https://doi.org/10.16189/j.nygc.2025.01.001
http://kns.cnki.net/kcms/detail/11.2595.o3.20240824.1022.005.html
http://kns.cnki.net/kcms/detail/11.2595.o3.20240824.1022.005.html
http://kns.cnki.net/kcms/detail/11.2595.o3.20240824.1022.005.html
http://kns.cnki.net/kcms/detail/11.2595.o3.20240824.1022.005.html
https://doi.org/10.16516/j.ceec.2024.2.03
https://doi.org/10.16516/j.ceec.2024.2.03
https://doi.org/10.16516/j.ceec.2024.2.03
https://doi.org/10.16516/j.ceec.2024.2.03
https://doi.org/10.16516/j.ceec.2024.2.03
https://doi.org/10.16516/j.ceec.2024.2.03
https://doi.org/10.13374/j.issn2095-9389.2024.06.03.004
https://doi.org/10.13374/j.issn2095-9389.2024.06.03.004
https://doi.org/10.13374/j.issn2095-9389.2024.06.03.004
https://doi.org/10.13374/j.issn2095-9389.2024.06.03.004
https://doi.org/10.13374/j.issn2095-9389.2024.06.03.004
https://doi.org/10.13374/j.issn2095-9389.2024.06.03.004
https://doi.org/10.13374/j.issn2095-9389.2024.06.03.004
https://doi.org/10.13374/j.issn2095-9389.2024.06.03.004
https://doi.org/10.13374/j.issn2095-9389.2024.06.03.004
https://doi.org/10.13374/j.issn2095-9389.2024.06.03.004
https://doi.org/10.13226/j.issn.1006-6772.NN24041201
https://doi.org/10.13226/j.issn.1006-6772.NN24041201
https://doi.org/10.13226/j.issn.1006-6772.NN24041201
https://doi.org/10.13226/j.issn.1006-6772.NN24041201
https://doi.org/10.13226/j.issn.1006-6772.NN24041201
https://doi.org/10.13226/j.issn.1006-6772.NN24041201
https://doi.org/10.13226/j.issn.1006-6772.NN24041201
https://doi.org/10.13226/j.issn.1006-6772.NN24041201
https://doi.org/10.13226/j.issn.1006-6772.NN24041201
https://doi.org/10.13226/j.issn.1006-6772.NN24041201
https://doi.org/10.13226/j.issn.1006-6772.NN24041201
https://doi.org/10.1016/j.spc.2023.02.011
https://doi.org/10.1016/j.spc.2023.02.011
https://doi.org/10.1016/j.spc.2023.02.011
https://doi.org/10.13334/j.0258-8013.pcsee.222572
https://doi.org/10.13334/j.0258-8013.pcsee.222572
https://doi.org/10.13334/j.0258-8013.pcsee.222572
https://doi.org/10.13334/j.0258-8013.pcsee.222572
https://doi.org/10.13334/j.0258-8013.pcsee.222572
https://doi.org/10.13334/j.0258-8013.pcsee.222572
https://doi.org/10.13334/j.0258-8013.pcsee.222572
https://doi.org/10.13334/j.0258-8013.pcsee.222572
https://doi.org/10.1016/j.psep.2022.11.007
https://doi.org/10.1016/j.psep.2022.11.007
https://doi.org/10.1016/j.psep.2022.11.007
https://doi.org/10.1016/j.psep.2022.11.007
https://doi.org/10.1016/j.enconman.2022.115695
https://doi.org/10.1016/j.enconman.2022.115695
https://doi.org/10.1016/j.enconman.2022.115695
https://doi.org/10.1016/j.enconman.2022.115695
https://doi.org/10.1016/S0196-8904(01)00166-2
https://doi.org/10.1016/S0196-8904(01)00166-2
https://doi.org/10.1016/S0196-8904(01)00166-2
https://doi.org/10.1016/S0196-8904(01)00166-2
https://doi.org/10.1016/S0196-8904(01)00166-2
https://doi.org/10.1016/S0196-8904(01)00166-2
https://doi.org/10.1016/S0196-8904(01)00166-2
https://doi.org/10.1016/S0196-8904(01)00166-2
https://doi.org/10.1016/j.est.2024.113368
https://doi.org/10.1016/j.est.2024.113368

66

7 RETR A B

LERVE

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

1016/j.est.2024.113368.

FELAR, VA6, XIS, 45, 18 LAHSR XU IR Y “RERALNE” 55
B0 (3], oy gl 2023, 10(1): 21-28. DOL: 10.16516/
j.gedi.issn2095-8676.2023.01.003.

CUID L, SHA W, LIU S J, et al. Case study of "wake effect" of
adjacent offshore wind farms [J]. Southern energy construction,
2023, 10( 1): 21-28. DOL: 10.16516/j.gedi.issn2095-8676.2023.
01.003.

MAIENZA C, AVOSSA A M, RICCIARDELLI F, et al. A life
cycle cost model for floating offshore wind farms [J]. Applied
energy, 2020, 266: 114716. DOI: 10.1016/j.apenergy.2020.
114716.

NNABUIFE S G, UGBEH-JOHNSON J, OKEKE N E, et al.
Present and projected developments in hydrogen production: a
technological review [J]. Carbon capture science & technology,
2022, 3: 100042. DOI: 10.1016/j.ccst.2022.100042.

ZAINAL B S, KER P J, MOHAMED H, et al. Recent
advancement and assessment of green hydrogen production
technologies [J]. Renewable and sustainable energy reviews,
2024, 189: 113941. DOI: 10.1016/j.rser.2023.113941.

7, R, (TR S FRIbaEAR (1] IR,
2024, 48(5): 767-770. DOI: 10.3969/j.issn.1002-087X.2024.05.
002.

ZHAO Z S, WANG J J, FU T T. Cutting-edge technologies in
lithium-ion batteries [J]. Chinese journal of power sources, 2024,
48(5): 767-770. DOL: 10.3969/j.issn.1002-087X.2024.05.002.
THET], T, k. At Re A R 7 H it SE A B BE iR Y
MR (7], Htb, 2020, 50(6): 552-555. DOL: 10.19535/.1001-
1579.2020.06.010.

YU W K, WANG T, YANG C. Influence factors of charge-
discharge energy efficiency of Li-ion battery for energy storage
[J]. Battery bimonthly, 2020, 50(6): 552-555. DOL: 10.19535/j.
1001-1579.2020.06.010.

BRIVIO C, MUSOLINO V, ALET P J, et al. Application-
independent protocol for predicting the efficiency of lithium-ion
battery cells in operations [ J]. Journal of energy storage, 2018, 15:
415-422. DOI: 10.1016/j.est.2017.11.021.

XUPEBL, ol KRBT, 45, -SRI A PR R BT RE IR IR s T K
AW (1], BREEI ALK, 2024, 7(5): 473-491. DOL: 10.
19705/j.cnki.issn2096-5125.2024.05.001.

LIU Z H, MENG J, ZHANG J X, et al. Research on the
development model of new energy bases based on the electricity-
hydrogen-carbon synergy [J]. Journal of global energy
interconnection, 2024, 7(5): 473-491. DOI: 10.19705/j.cnki.issn
2096-5125.2024.05.001.

ZHANG W Z, L1 Q W, YUAN J H, et al. Configuration
optimization of offshore energy islands coupled with ammonia
refueling station and submarine salt cavern hydrogen storage [J].
International journal of hydrogen energy, 2025, 113: 669-684.
DOI: 10.1016/j.ijhydene.2025.02.481.

QIN Z, ZHAI G F, WU X M, et al. Carbon footprint evaluation
of coal-to-methanol chain with the hierarchical attribution
management and life cycle assessment [J]. Energy conversion
and management, 2016, 124: 168-179. DOI: 10.1016/j.enconman.
2016.07.005.

[33]

[34]

[35]

[36]

TERISE, G0, VR FETAr S nOfRm P Bl 4 rI AT Emr Y (7).
HAC AL T, 2024, 44(12) : 229-234. DOIL: 10.16606/j.cnki.issn
0253-4320.2024.12.042.

WANG Y Y, JIN Q, PAN F. Feasibility study on low-carbon
methanol preparation based on green hydrogen [J]. Modern
chemical industry, 2024, 44(12): 229-234. DOI: 10.16606/j.cnki.
issn0253-4320.2024.12.042.

R, g, ¥, 55, P ERTTIGIETIR 50T (1]
AERBE IR B K, 2024, 7(6): 675-683. DOIL: 10.19705/j.cnki.
issn2096-5125.2024.06.007.

MA Y, FANG R R, MIAO L, et al. Analysis of the operation
status and countermeasures analysis of China's carbon market
[J]. Journal of global energy interconnection, 2024, 7(6): 675-
683. DOI: 10.19705/j.cnki.issn2096-5125.2024.06.007.

ER, BRI E 7 WS R (2025) [I]. Jbat
TRFFR AR, 2025, 27(2): 19-36. DOI: 10.15918/).
jbitss1009-3370.2025.7132.

WANG K, LU C. Review and outlook of global and China’s
carbon markets (2025) [J]. Journal of Beijing institute of
technology (social sciences edition), 2025, 27(2): 19-36. DOI: 10.
15918/j.jbitss1009-3370.2025.7132.

BloombergNEF. 1H 2023 offshore wind market outlook [R].
Manbhattan: BloombergNEF, 2023.

EEEA:

et (BB —1EH)
BRID: 08129.00.61326
1993-, 5, fedb s Sy Reg Rl oz, £
FARE TREARZT. BARE MR E
B Re R ARG AL LT ST TAE (e-mail)
chuanbo_xu@ncepu.edu.cn,

WiEE
2002-, 4, Hedb i J) KA AR 2, 32 g XU R o it
B2 B PE TS A (e-mail ) 1542581593@qq.com.
B ST
2001-, J3, Kbl Jy o2a il e ise, 322 R il SR A LR a2
758 TAE (e-mail )wenzuo_zhang@ncepu.edu.cn,
KRG
2001-, J3, Hedb J) K2 AR 52, 3228 oK BE IR % & fk
b & R 1 29 R K% 5 43 BT 9F 5% T4 (e-mail) 1qw20010504@
163.com,
i GHEER)
1974-, 2, i1, By PROFSE o, S [
AEVRZE AN “S” H AR AL BEIR B
1B R WF5E TAE (e-mail ) weiyan@ncepu.

edu.cn,

i


https://doi.org/10.1016/j.est.2024.113368
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.01.003
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.01.003
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.01.003
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.01.003
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.01.003
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.01.003
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.01.003
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.01.003
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.01.003
https://doi.org/10.16516/j.gedi.issn2095-8676.2023.01.003
https://doi.org/10.1016/j.apenergy.2020.114716
https://doi.org/10.1016/j.apenergy.2020.114716
https://doi.org/10.1016/j.apenergy.2020.114716
https://doi.org/10.1016/j.apenergy.2020.114716
https://doi.org/10.1016/j.ccst.2022.100042
https://doi.org/10.1016/j.ccst.2022.100042
https://doi.org/10.1016/j.rser.2023.113941
https://doi.org/10.1016/j.rser.2023.113941
https://doi.org/10.3969/j.issn.1002-087X.2024.05.002
https://doi.org/10.3969/j.issn.1002-087X.2024.05.002
https://doi.org/10.3969/j.issn.1002-087X.2024.05.002
https://doi.org/10.3969/j.issn.1002-087X.2024.05.002
https://doi.org/10.3969/j.issn.1002-087X.2024.05.002
https://doi.org/10.3969/j.issn.1002-087X.2024.05.002
https://doi.org/10.3969/j.issn.1002-087X.2024.05.002
https://doi.org/10.19535/j.1001-1579.2020.06.010
https://doi.org/10.19535/j.1001-1579.2020.06.010
https://doi.org/10.19535/j.1001-1579.2020.06.010
https://doi.org/10.19535/j.1001-1579.2020.06.010
https://doi.org/10.19535/j.1001-1579.2020.06.010
https://doi.org/10.19535/j.1001-1579.2020.06.010
https://doi.org/10.19535/j.1001-1579.2020.06.010
https://doi.org/10.19535/j.1001-1579.2020.06.010
https://doi.org/10.19535/j.1001-1579.2020.06.010
https://doi.org/10.1016/j.est.2017.11.021
https://doi.org/10.1016/j.est.2017.11.021
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.05.001
https://doi.org/10.1016/j.ijhydene.2025.02.481
https://doi.org/10.1016/j.ijhydene.2025.02.481
https://doi.org/10.1016/j.enconman.2016.07.005
https://doi.org/10.1016/j.enconman.2016.07.005
https://doi.org/10.1016/j.enconman.2016.07.005
https://doi.org/10.1016/j.enconman.2016.07.005
https://doi.org/10.16606/j.cnki.issn0253-4320.2024.12.042
https://doi.org/10.16606/j.cnki.issn0253-4320.2024.12.042
https://doi.org/10.16606/j.cnki.issn0253-4320.2024.12.042
https://doi.org/10.16606/j.cnki.issn0253-4320.2024.12.042
https://doi.org/10.16606/j.cnki.issn0253-4320.2024.12.042
https://doi.org/10.16606/j.cnki.issn0253-4320.2024.12.042
https://doi.org/10.16606/j.cnki.issn0253-4320.2024.12.042
https://doi.org/10.16606/j.cnki.issn0253-4320.2024.12.042
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.06.007
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.06.007
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.06.007
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.06.007
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.06.007
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.06.007
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.06.007
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.06.007
https://doi.org/10.19705/j.cnki.issn2096-5125.2024.06.007
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://doi.org/10.15918/j.jbitss1009-3370.2025.7132
https://cstr.cn/BRID-08129.00.61326
mailto:chuanbo_xu@ncepu.edu.cn
mailto:1542581593@qq.com
mailto:wenzuo_zhang@ncepu.edu.cn
mailto:lqw20010504@163.com
mailto:lqw20010504@163.com
mailto:weiyan@ncepu.edu.cn
mailto:weiyan@ncepu.edu.cn

	0 引言
	1 海上综合能源岛电-碳-氢-醇协同形态与关键技术分析
	1.1 电-碳-氢-醇协同的海上综合能源岛形态
	1.2 电-碳-氢-醇协同的海上综合能源岛关键技术
	1.2.1 漂浮式海上风力发电技术
	1.2.2 电解制氢技术
	1.2.3 碳捕集技术
	1.2.4 合成甲醇技术


	2 离网型电-碳-氢-醇协同的海上综合能源岛容量规划建模
	2.1 电-碳-氢-醇系统功率建模
	2.1.1 风力发电模型
	2.1.2 储能系统模型
	2.1.3 海水淡化模型
	2.1.4 PEM电解槽模型
	2.1.5 储氢罐模型
	2.1.6 氢气压缩机模型
	2.1.7 直接碳捕集系统模型
	2.1.8 合成甲醇系统模型

	2.2 综合能源岛容量规划优化建模
	2.2.1 优化目标
	2.2.2 约束条件
	2.2.2.1 能量平衡约束
	2.2.2.2 设备约束



	3 结果与讨论
	3.1 容量规划结果
	3.2 敏感性分析
	3.3 成本压力测试

	4 结论
	参考文献

