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Abstract: To reduce the high cost caused by frequent maintenance of offshore wind farms and to improve the
consumption rate of offshore wind power, a flexible scheduling method for an offshore wind-hydrogen system
considering the fatigue load balance of inter-field and intra-field wind turbines is proposed. First, the relationship between
the fatigue load of the wind turbine and the wind power output and the fatigue cost is quantitatively analyzed, and an
inter-field-in-field wind turbine equilibrium load model is established to coordinate the relationship between wind power
generation and fatigue load. Then, considering the variability of marine weather factors, a ship adaptive navigation model
is proposed. Also, a flexible energy flow transmission model of electricity and hydrogen is established by using flexible
HVDC transmission. Finally, with the goal of minimizing the total cost of system operation, a flexible scheduling strategy
for an offshore wind-hydrogen system considering the fatigue load balance of inter-field and in-field wind turbines is
proposed. The simulation results show that compared with the traditional scheduling strategy, the proposed strategy can
both balance the inter-field fatigue load and effectively reduce the difference of fatigue load in the field, and economy is
improved by 8.11%.
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Fig. 1 Flexible scheduling of offshore wind-hydrogen systems

considering inter- and intra-field turbine fatigue load balancing
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Table 1 Fatigue load of each unit within wind farm 1

with different strategies

T 9% 55 # 427/ MNm
HWE 1 g 2 Himg 3

WT, 6.208 7205130  7.180 785694 6  6.989 475 4829
WT, 6.208 7205970  6.9430004319 8.037 775398 1
WT; 6.208 7205970  7.049 0651000 7.024 125487 5
WT, 6.208 7205096  6.9577650216 7.306 742 850 0
WTs 6.208 7205052  6.150 8520820 83528428416
WT 61722871682  5.8359333533 6.8158776936
WT, 61750825573  5.744316 5868  7.090 289 009 8
WTs 6.176 403 6627  6.564 906 0978  7.649 134 991 4
WT, 6.167706 486 4 63618064186  6.782 843 970 1
WT)o 6.170 8127445 5763899 6415 7.601 086 976 8
WTy, 6.043 8538264 51432575551 6.599 3477620
WT), 6.0483097330  6.0214682133 6.390 282 663 2
WTy; 6.050 6150831  5.8327681303 6.631 1885710
WT4 6.037 6583040 63880286897 5.8352376419
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WTig 6.009 1951425  5.787 620 564 40 5.500 722 520 7
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WTig 6.009 830444 1 52042298176 6.202 740 8522
WTyo 6.008 720 684 6  4.794258961 1 6.552916 687 7
WTy 6.0090145430 63128382063 6.548 8564759
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Table 2 Fatigue load of each unit within wind farm 2

with different strategies
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with different strategies
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Table 3 Analysis results of internal fatigue load in wind

farm with different strategies

WYy e RS REZE  RORS ME ST B LA
1 0.083 840 1.033
1 2 0.640 579 1.498
3 0.709 686 1.518
1 0.084 250 1.033
2 2 0.620 968 1.554
3 0.845 053 1.944
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with different strategies
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W& /MW ME BYERA/(GG/MWh)

A HL 200 — 4
HlEAE 80 0.9 150
WK E 30 — 80
PR EL 0.26 0.95 120
JEARML 3 0.85 40
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