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Abstract: The transient performance of the system integrating coal-fired power plant with the
molten salt energy storage system are unknown under variable load intervals and this is the key
issue that constrains the flexible and efficient operation of the system. In order to identify the
flexibility enhancement potential and energy consumption characteristics of the integrated system
during the transient process under variable load intervals, the control strategy by reconfiguring
load command was adopted to complete the load down and up processes of the integrated system.
In addition, the variable load performance of the coal-fired power plant with the molten salt
energy storage system was analyzed when the plant is operating under variable load intervals to

obtain the maximum variable load rate and system energy efficiency of the integrated system. The
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results show that: Taking 660 MW coal-fired power plant as a case, the maximum load down rate
of the integrated system under high and low load intervals can be increased to 7. 0% min ', at
and 0. 69

consumption rate of the integrated system during the operation in high load intervals is lower than

=

which time the steam diversion ratio was 0. 5 respectively. The average coal

that in low load intervals by more than 7. 0 g « (kW « h) ', The decrease/increase of coal
consumption rate of the integrated system during the high load interval is larger than that of the
low load interval, about 1.0 g« (kW « h)~'. The round-trip average coal consumption rate of the
integrated system in the high load interval is about 7. 0 g + (kW « h) ', lower than that in the
low load interval. With the variable load rate requirements met, a smaller low-pressure cylinder
inlet steam diversion ratio and a larger condensate diversion ratio should be selected to reduce the
coal consumption rate. The obtained variable load performance of the coal-fired power plant
integrated with molten salt storage system can provide some technical guidance for efficient
operation of the integrated system.

Keywords: coal-fired power plant; molten salt energy storage; transient performance; variable
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Fig. 1 Integration system of molten salt energy storage

and coal-fired unit
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Table 1 Physical properties of quaternary molten salt
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Table 2 Parameters of molten salt-working medium heat
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Fig. 7 Integrated system efficiency when v* is 2. 0%
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Table 3 Mass of hot molten salt obtained during load down

ARAT B R PR kg

v 100 % ~75 % 1 faf 75 % ~50 % A fi
2.0 391 816. 1 262 948. 3
2.5 313 866.9 210 902. 3
3.0 261 916. 3 176 097. 4
3.5 224 784.4 151 421. 8
4.0 196 772. 1 132 907. 8
4.5 174 933. 8 118 538.8
5.0 157 460. 1 107 072. 1
5.5 143 164. 4 97 703. 6
6.0 121 170. 6
6.5 112 533.3
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Table 4 Mass of hot molten salt consumed during load up
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Table 5 Adjustable load up and down processes

THFE B I R T/ kg T 67 faf B8 45 7K 43 Ui ke
sk A ERE
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1 far 1 A pigi 1 faf
0.1 65 939. 06 34 107.72 2.0 0.1~0.6  0.1~0.7
0.2 128 670.7 68 522.56 2.5 0.1~0.5  0.1~0.6
0.3 188 338.5 103 403. 4 3.0 0.-1~0.4 0.1~0.5
3.5 0.1~0.3  0.1~0.4
0.4 244 795. 9 139 398.0
4.0 0.1~0.3  0.1~0.3
2.0 0.5 298 059. 5 172 421. 0 2.0
4.5 0.1~0.2  0.1~0.3
0.6 348 180. 8 205 695. 7 )
5.0 0.1~0.2  0.1~0.3
0.7 394 908. 4 241 716. 8 - 01—0.2  0.1—0.2
0.8 414 777.1 275 654.9 6.0 0.1
0.9 473 252. 4 303 112.8 6.5 0.1
0.1 52 943. 57 2.0 0.1~0.6  0.8~0.9
0.2 103 395. 9 2.5 0.1~0.6
0.3 151 370.3 3.0 0.1~0.5
0.4 196 943.3 3.5 0.1~0.4
2.5 0.5 239 944, 2 4.0 0.1~0.3
2.0
0.6 280 479. 4 4.5 0.1~0.3
0.7 318 462. 0 5.0 0.1~0.3
0.8 330 118. 6 222 732. 9 5.5 0.1~0.2
0.9 381 311.9 244 617. 1 6.0 0.1~0.2
0.3 126 735. 1 6.5 0.1~0.2
0.4 165 021.5 2.0 0.3~0.9
0.5 201 181.4 2.5 0.3~0.8
3.0 0.6 235 315. 5 8.0 0.3~0.6
0.7 267 335. 4 8.9 0.370.5
4.0 0.3~0.4
0.8 278 615. 3 3.0
4.5 0.3~0.4
0.9 320 378. 9
5.0 0.3
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Fig. 8 Integrated system round-trip efficiency
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