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Comparison of Storage Capacity Configuration Optimization in
Wind-Thermal Power-Storage Coupling System
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Abstract: In order to improve wind power penetration level and the coal-fired units’ flexibility in
wind power-rich areas, a wind-thermal power-storage coupling system based on combined heat
and compressed air energy storage system and scheduling strategy are proposed, and a capacity
configuration optimization framework is established. Multi-objective optimization is carried out on
7 layout schemes. The optimization results reveal that when the electric boiler converts waste
wind power into heat, the operation point of coal-fired units moves towards areas with lower
power limit, increasing the wind power adoption space, and reducing the output level of coal-fired
units. The addition of combined heat and compressed air energy storage subsystem reduces the
electrical power level of coal-fired units. In addition, the recovery of waste heat from heat
exchangers further decreases the heat generation level of coal-fired units. The extraction heat

storage subsystem achieves spatiotemporal translation of extraction steam heat by adjusting the

Weke B . 2023-11-24, TEHRI A Q983 B HT WM EATIH., XHLTWH. BRAABFRLSE®IHE
(51876152) ,
W 2% BR[| . 2024-04-11 P 2% HY BRI : https: // link. enki. net/urlid/61. 1069. T. 20240409, 1718. 0066



o508 1

BAEE 2 XA AR A R A it B BRI XY L 39

thermal output of coal-fired units, and makes the operation point of coal-fired units move towards

areas with lower power load limit, indirectly promoting the wind power consumption. In

summary, the optimal coupling scheme combining the three subsystems can realize the heat

power decoupling of coal-fired power units, promote the ability of deep peak shaving, possess

greater capacity to absorb wind power and improve system efficiency and environmental

friendliness.

Keywords: coal-fired power unit; combined heat and compressed air energy storage system; heat

power decoupling; deep peak shaving
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Fig. 1 Schematic diagram of the wind-thermal power-storage

coupling system
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