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Abstract: To address the challenges posed by the volatility, absorption rate, and economic efficiency of large-scale wind
power integration, this paper proposes a coordinated operation strategy for power fluctuation mitigation, in which hydro-
gen storage and gas turbines are predominantly used,with battery storage as a supplement. Firstly, a capacity optimization
model for a highly dynamic hydrogen production system with adaptable SC-ALK electrolyzer is established. Secondly, a
levelized cost of electricity (LCOE) objective function is constructed in which the coupling characteristics of
wind-storage-hydrogen-gas turbine systems are taken into account, and an operational control strategy for 18 different
conditions is proposed. Then, the proposed operational control strategy and objective function are combined to build an
economic capacity allocation model, which is solved using an improved particle swarm optimization algorithm. Finally,
typical wind power data from seven major regions in China are used for case analysis to verify the effectiveness of the
proposed method and to determine the economic capacity allocation schemes for wind farms in each region.
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Fig.1 Diagram of wind-storage-hydrogen-engine system
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Fig.2 Diagram of operation and control strategy for wind-storage-hydrogen-engine system
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Table 4 The capacity configuration results for each region in

scenario 1
% EEW@?IJJ —— FL fi% A W‘H’ HL
/MW 2/ MWh /MW
AL R) 16.850 33.811 32.636 23.836
HIRATIF) 12.387 17.078 28.667 21.666
4 (L) 19.681 35.628 32.828 24.552
BRI (7 7R) 5.828 24.502 32.711 21.347
Virg (/) 18.692 36.265 5.421 19.779
FALGE#) 5.176 14.502 14.896 21.263
FaILCH ) 11.021 24.881 27.449 21.442
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Table 5 The capacity configuration results for each region in

scenario 2
Kk AR T - tfigRes  BERI
/MW - B/MWh  IIR/MW
AL R) 14.585 32.975 30.021 22519
BRI 5.334 24.891 32.566 21.056
(L) 6.836 19.319 2.921 24.538
HEREUHR) 4713 20.185 22.167 22.030
Vi (=) 15.368 31.733 5.157 19.782
HRALGER) 4721 18.738 19.949 18.164
PEALCH ) 8.948 19.567 5.677 17.652
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scenario 3
LR T HIbEREZ LR
bk E/MW fis H/MWh /MW
HAL(ZER) 5.667 24.089 25.235 27.644
BRI 5.891 25.969 30.503 27.195
4 (L) 5.001 21.984 28.719 27.622
B (7 7R) 4.402 14.345 28.059 27.784
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Table 7 The comparison of LCOE in different regions

X 3% %% 1 LCOE %5 2LCOE % 3 LCOE
HEAER) 0.439 0.428 0.379
EIRTTF) 0.595 0.567 0.562
ArhHiAL) 0.605 0.556 0.562
(T R) 0.786 0.688 0.781
Virg (2 ) 0.514 0.496 0.456
RALGER) 0.605 0.588 0.574
PEIECH T 0.452 0.442 0.429
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Table 8 Comparison results of different scenarios in

Central China
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