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Abstract: With the continuous expansion of renewable energy integration, conventional power dispatch methods
have become inadequate to meet the development needs of power systems dominated by renewable energy. To en-
hance grid peak-shaving capability, this paper introduces a typical high-energy-consumption fused magnesia load as
a regulation resource. Based on the operational characteristics of fused magnesia loads, a power regulation model for
fused magnesia furnaces is established to quantify their adjustable potential for participating in system peak shaving.
Moreover, a battery energy storage system is configured on the load side to construct a bi-level dispatch model for
the coordinated optimization of thermal power units. The upper level of the model aims to maximize wind power con-
sumption by optimizing the regulation power of thermal power, wind power, and the high-energy-consumption fused
magnesia load. The lower level minimizes the overall system operating cost by further optimizing the combined opera-
tion of thermal power and the energy storage system, forming an economic dispatch strategy for synergistic peak
shaving with fused magnesia load and energy storage system. Case study simulations verify that the proposed model
significantly improves renewable energy integration capacity and reduces system operating costs, demonstrating
strong potential for practical application.
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Fig.1 Primary system configuration for peak shaving par-
ticipation of fused magnesia loads
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Fig.2 Coordinated optimization model of fused magnesia
load with thermal power and energy storage
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Table 1 Related parameters of thermal power units
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