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Abstract: The high-temperature and high-pressure steam control valves in steam-heated molten salt thermal energy
storage systems have to withstand high temperature, high pressure, and high pressure difference, and require
frequent and high-precision adjustments. In view of these design and manufacturing challenges, a steam-heated
molten salt thermal energy storage demonstration project was taken as the research object. Focusing on the actual
application requirements of high-temperature and high-pressure steam control valves, systematic calculation and
analysis were conducted on their flow capacity under different selection working conditions. An innovative
technical scheme was proposed, which involves designing different stages of throttling and pressure reduction for
different opening ranges of the control valve. This scheme effectively achieves good adaptability of the valve under
full working conditions. It can accurately match the regulation requirements of the system in different operation
stages, and significantly improves the adjustment accuracy. When the upstream steam flow rate is low, the use of
steam-assisted atomizing nozzles is recommended, as they can make the atomized water particles finer, achieve a
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better atomization effect, reduce thermal shock and thermal stress on the pipeline, and ensure the safety of the device
after desuperheating. This study sorts out the key considerations in the selection process of high-temperature and
high-pressure steam control valves, which can provide important reference for the selection and design of high-
temperature and high-pressure steam control valves in subsequent similar steam-heated molten salt heat storage

projects.

Key words: coal-fired power unit; molten salt thermal energy storage; high-temperature and high-pressure steam

control valve; selection research
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Fig.1 Schematic diagram of molten salt heat absorption system process
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Tab.2 Parameters of various steam sources at different

molten salt
TiH A
& RUC 147
SRR C 534
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unit loads
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Tab.3 Results of grid convergence study under full-load
operating conditions
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Fig.2 Calculated flow capacity of the control valve at
different opening degrees
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Tab.4 Technical parameters of the main steam 100% flow
control valve
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iH TH 1 T 2 T3
N5 71IMPa 15.00 24.10 23.88
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AN AZERRR/(th?) 265 100 90
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Fig.3 Schematic diagram of the valve core structure for the
main steam 100% flow control valve
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Tab.5 Technical parameters of the main steam 30% flow
control valve

miH Tl T 2 T4 3
AN ZEVA EF/MPa 24.10 23.88 24.20
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N OZERRI(t DY) 100 90 20
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Fig.4 Schematic diagram of the valve core structure for the
main steam 30% flow control valve
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Tab.6 Technical parameters of the high-temperature reheat
steam 100% flow control valve

TiH TH1 T2 T3
A FZIR R 7J/MPa 2.30 3.40 3.65
A ZRIREEIC 566.0 566.0 566.0
A P ZRRE/(th?) 265 90 100
H R 273k J3/MPa 2.00 3.00 3.00
H ORI C 500.0 450.0 500.0
R AR BEC 176.0 177.8 177.8
WK E J3/MPa 8.40 9.83 9.83
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Fig.5 Schematic diagram of the valve core structure for the
high-temperature reheat steam 100% flow control valve
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Tab.7 Technical parameters of the high-temperature reheat
steam 30% flow control valve

I gE| TH1 T2 T3
N HZR % F)/MPa 3.65 3.40 39
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IR KR C 177.8 177.8 189.2
IR 7K R 71/MPa 9.83 9.83 10.70
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