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Design for CSP plants’ energy storage system and research on preheating strategy with tanks
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Abstract: As an important and accident-prone subsystem in CSP plants, heat storage system plays a key role in continuous
and steady operation of plants. Thus, a delicate design for the storage system is essential for the cost control and safety
operation of CSP plants. A delicate design for molten salt volume and wall thickness of tanks in the thermal storage system
of CSP plants has been presented.The preheating strategy with the maximum wall temperature difference allowed by storage
tanks was obtained after testing the real-time wall temperature of the storage tank and numerically simulating the air flow
process of flue gas and molten salt in the tank. The strategy can relieve the thermal stress during storage tank preheating
and reduce its risk and failure rate. The strategy has achieved positive effect in practical cases.
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Tab.1 Storage system design inputs

gE| Hf Ky
UL 12
RRHLEL ) MWe 50
RESHLIECR 0.454
ERGEHEIHCE 0.960
IR C 298
AR IR C 565
AR LA Jl(kg-K) 1494.256
AR LIRSS Jl(kg-K) 1 538.460
VTR R Eh kg/m’ 1900.472
BTSN IR % kg/m? 1737.020
TEREVCIT ELRE & i m 14.5
IR AL m 1.0
iR o e PRV m 13.0
PN S S SESTERO YA m? 450
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Tab.2 Scenarios for checking the tanks

TH O AR m AR m Qiﬁf/
1 25 29.100 30.000
2 298 29.212 1 900.47
3 370 29.241 1 854.68
4 400 29.253 30.226 1 835.60
5 555 30.301 1737.02
6 575 30.316 1724.30
7 593 30.323 1712.85
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Fig.1 Analysis on the tank bottom in FEM
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Fig.2 Analysis on the tank top in FEM
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Fig. 3 Sketch of the tank structure
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Tab.3 Thickness of the tank wall obtained by

calculation and delicate design

BEW R *%éﬁiﬂﬁfﬁ‘ 2 mm *ﬁfﬁﬁ'ﬂ

H5 mm JEE R fmm 1%
1 34.41 35.50 1.09 3.07
2 28.11 29.00 0.89 3.07
3 21.81 22.50 0.69 3.07
4 15.50 16.50 1.00 6.06
5 9.20 11.00 1.80 16.36
6 6.00 10.00 4.00 40.00
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Fig. 4 Preheating curve of the storage tank
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Fig.5 Boundary conditions for the numerical model
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Fig. 6 CFD simulation results for flue gas temperature

of the storage tank
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Fig.7 CFD simulation results for the tank wall

(after 16. 9 h heating)
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Fig. 8 Control curve of temperature rise rate and

temperature difference of the tank
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Fig. 9 Temperature difference data of the storage tank

wall of an engineering case during preheating
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