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Abstract: Improving the flexibility of coal-fired power units is the key to achieving a green and low-carbon power
system. Molten salt energy storage technology, as a sensible heat energy storage technology, can provide frequency
regulation, peak regulation, and industrial heating decoupling support for power generation units. Combining with
the engineering application of a coal-fired power unit coupled with molten salt energy storage, the thermal
performance of heat storage, heat release and energy cycling are systematically analyzed, and performance
evaluation indicators are proposed. The results show that, the molten salt thermal storage system significantly
enhances the flexible operation capability of the unit, achieves decoupling between industrial steam supply and deep
commissioning peak of the unit, and improves the frequency regulation performance by 150%. The thermal
efficiency of the thermal storage system is maintained at around 92%. This study provides a reference for the
application of flexibility renovation projects for coal-fired power plants based on molten salt thermal storage
technology.
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Fig.1 Flow diagram of the molten salt heat storage and
steam supply-frequency regulation-peak shaving system
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Tab.1 Parameters related to molten salt electric heater
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Tab.2 Capacity parameters of the thermal storage system
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Fig.2 Principle thermal system diagram of the molten salt thermal storage coupled coal-fired power unit
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Tab.3 Thermal parameters related to molten salt energy
storage system
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Tab.4 Physical properties of molten salt

ZH

MG T

#18/(g-om )
SR HAO- @-K) )
SFHEH/(W- (m-K)?)

51156 EEI(X 103 Pa-s)

p=2.06-7.027x10""t

¢, =—0.932+0.021 27t —5.193x10°° +3.469 x 10~°t°
2=0.809 7-0.001 38t +4.753x 10 °t* —6.034 x 10°°t°

560.81]

n=0.526 4xexp( :

s Eh il O RE R T HIR ER LR A 3 R
W& 3 TR Y, BEE ISR T R, S i
HIZWE R, PGS RERBCR IR YRR 9T%
A, R BRI .

1001 . —— B 9300

osh 1250 =
& 200 7
g % =
= 4150 25
g4 =
# 9 H100 &

921 {s0 &

0
20 27 36
B MW

B3 BRRFEALREAMEREERE
Fig.3 Thermal efficiency and molten salt flow rate during
the molten salt thermal storage process
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Fig.4 Thermal efficiency and supplied steam flow rate
during the molten salt heat release process
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Fig.5 The cycle thermal efficiency and unit load of the
whole process of the molten salt energy storage system
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Fig.6 Frequency modulation performance of the units
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