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Abstract: To address the challenges posed by the reverse peak shaving characteristics of new energy generation
units to the smooth operation of the power grid, coal-fired units urgently need to improve their flexible operation
and deep peak shaving capabilities. This article proposes three schemes of molten salt heat storage and heat
release for a 670 MW reheating unit, including using a steam ejector to allocate the steam inlet flow rate of the
reheater. By using Ebsilon to establish the thermal model, this article analyzes the performance of the coupled
system. The results show that all schemes can effectively expand the peak shaving range of the unit. Under
energy-storage conditions, the thermal economy of steam-extraction is better than using electrical heating at the
same peak shaving depth. The heat-storage scheme of integrating steam ejector to allocate extraction steam to
compensate for reheat inlet flow can effectively solve the problem of reheater over temperature caused by a large
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amount of extracted main steam. Under heat-release conditions, using molten salt to heat high pressure feed water
can acquire better thermal and economic benefits. In the combination scheme of heat storage and release, C1-S2
exhibits the best economic performance, with an upward peak shaving depth of 76.89 MW, and a cyclic thermal
efficiency and thermal efficiency of 42.48% and 41.31%, respectively.
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Tab.2 Parameters of the unit under rated working condition
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Fig.1 System flowchart of scheme C1 under energy storage condition
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Tab.5 Node parameters of each combination scheme under
heat release conditions

T RERE HiH

ViR

Jrz Qs kW Gi/(kg h1) p/MPa T/ C Ti2/C
C1-S1 165 408 244 620 1.01 180.40 369.8
C1-S2 165 408 1436 182 30.40 185.00 276.9
C1-S3 165 408 949 522 1.05 32.62 180.4
C2-S1 99 042 146 415 1.01 180.40 369.8
C2-S2 99 042 859 578 30.40 185.00 276.9
C2-S3 99 042 568 301 1.05 32.62 180.4
C3-S1 86 594 128 014 1.01 180.40 369.8
C3-S2 86 594 751 548 30.40 185.00 276.9
C3-S3 86 594 496 867 1.05 32.62 180.4
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Tab.6 Parameters of coal calibration in a power plant
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Qued(kkgl)  w(C)/% w(H)/% w(0)/% W(N)/%
20270 53.70 321 1055 0.70
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Tab.7 Energy storage capacity of various schemes under
heat storage conditions in 6 hours
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Fig.6 Peak shaving depth of the unit under heat release
conditions
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Tab.8 Energy loss and efficiency of each scheme under
thermal storage conditions
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