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Performance analysis of compressed steam and molten salt thermal storage
assisted peaking scheme for coal-fired units

WANG Sen, LI Tianxin, HAN Zhaowei, PAN Peiyuan, ZHANG Naigiang

(School of Energy, Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: The current coal-fired unit coupled with molten salt heat storage system technology has the problems of
limited peak shifting capacity and poor peak heat economy. To address these issues, a new system of coal-fired unit
coupled with compressed steam and molten salt heat storage is proposed, specifically including single molten salt
heat storage scheme and double-molten-salt-heat-storage scheme. The system performs multi-stage compression of
extracted steam through a multi-stage compressor and uses molten salt for heat storage. The compressed steam is
eventually condensed to water so that its latent heat of condensation will be utilized. The simulation model of the
coupled system scheme is established by EBSILON software. The research results indicate that, compared with the
conventional molten salt heat storage technology scheme, the compressed steam and molten salt heat storage system
can effectively reduce the effect of steam extraction and heat storage on the thermal economy of the system, and
expand the peaking range of the unit. Specifically, the round-trip efficiencies of the single molten salt and double-
molten-salt scheme are improved from 27.43%~38.03% to 62.13%~64.56% and 65.69%~66.93%, respectively, and
the minimum outputs are reduced from 20.91%Pe to 19.84%Pe and 19.28%Pe, respectively, compared with the
conventional scheme. Considering the thermodynamic and economic performance of the system, the single molten
salt scheme is the best choice.
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Tab.1 Physical parameters of the molten salt
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Fig.1 Heat storage process of scheme 1
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Fig.2 Heat storage process of scheme 2
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Fig.3 Heat storage process of scheme 3
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Tab.2 The design and simulation data of a 1 000 MW coal-
fired unit under 100% THA condition
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Tab.3 The design and simulation data of a 1 000 MW coal-
fired unit under variable operating conditions
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Tab.6 Circulating thermal efficiencies of three schemes

‘ T
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40%THA 50%THA T5%THA
HE1 42.17 42.62 43.53
g2 43.36 43.70 44.25
FE3 43.43 43.77 44.34
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Tab.7 Exergy efficiencies and circulating exergy efficiencies of the heat storage/release process for the three schemes
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(EEEVIIRVES 40.99 42.25 42.28 4258 4261 4232 43.09 43.15
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Tab.8 The minimum unit output, peaking capacity and peaking depth during heat storage and release process
of the three schemes

TiH F%E1 J% 2 T%S3
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fifi P AR R B2/ % 9.10 10.16 10.72
B TR IR 25 =MW 25.39 66.58 72.81
TR AR PR E 1% 2.54 6.66 7.28
FEER R I 25 MW 116.34 168.22 180.02
TR TR (% 11.63 16.82 18.00
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Fig.8 The total costs and cost compositions of the
three schemes
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