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Design and performance analysis of deep peak shaving system of thermal power
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Abstract: In order to improve the flexibility of thermal power units, enhance the peak shaving capability of thermal
power units coupled with molten salt heat storage system, and reduce project investment, a variety of electric heating
molten salt energy storage systems coupled with thermal power plant were proposed. The thermal performance,
peak shaving capacity and molten salt consumption of a 350 MW unit were analyzed with EBSILON software. An
optimal system for deep peak shaving was proposed. The results show that, during the heat charging process, the
electric heating system demonstrates a higher cycling efficiency as 33.2%, which enables the lowest power
generation load to be reduced to below 25%. The flow rate of molten salt in this system is only 6.6%~31.2% to that
of a steam heating system. During the heat discharging process, the water is drawn from the inlets of No.1 and No.2
high pressure heater. The water temperature is 182.4~242.7 “C. The molten salt-condensed water heat exchanger is
self-anti-condensation. The cycling efficiency during the heat discharging process is 32.7%~33.9% at different unit
loads, indicating unit load has little effect on the cycling efficiency of the peaking shaving system. The research
results can guide the engineering application of the deep peak shaving technology of thermal power units coupled
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with molten salt heat storage.
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Tab.1 Design parameters of a 350 MW unit under
rated conditions
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Tab.2 Comparison between the simulated and design values for typical operating conditions
- 100%THA T3 75%THA T 500 THA T
R ML [t ] o YL ML ik o ] S VL g MU [k D] [ YEL
witHE FBEAME RZEY% Wi EREME RE% Wil BRUE  RZE%
R HEIIRIMW 350.00 348.06 -0.55 262.54  262.40 -0.05 140.27  140.30 0.02
1 AR E/(thY) 76.219 75.663 -0.73 48215  47.782 -0.90 20.084  19.989  -0.47
2 AR R/t hY) 59.136 61.249 3.57 38904 38974 0.18 16561  16.680 0.72
AR R/t 38.383 38.657 0.71 25524 25580 0.22 11.463 11573 0.96
4 HFIRIR R/ hY) 44.404 44.383 -0.05 30.360  30.378 0.06 14415 14432 0.12
5 filZ&VUR R/t hY) 66.700 66.721 0.03 46.199  46.247 0.10 22353 22396  0.19
6 il AEVTR R/t hY) 30.709 30.619 -0.29 21622 21608  -0.06 10.813  10.824  0.10
7 IAERIE/(t Y 34.857 34.782 -0.22 24554  24.475 -0.32 12110 12090  -0.17
8 AR IR/t Y 26.135 25.926 -0.80 14179  14.246 0.47 1.940 1.946 0.31
8 SR () #EH/KiR/C 34.8 35.1 0.98 34.9 35.1 0.49 35.3 35.6 0.87
7 Sk CKRC 55.6 55.6 0.07 50.0 50.0 0.00 39.1 39.1 0.09
6 Sk CKiR/C 82.5 82.5 0.02 75.4 75.4 -0.02 61.7 61.8 0.08
5 Sk CKiR/C 105.4 105.4 -0.04 97.2 97.2 -0.04 81.6 81.6 0.04
ISR B3 KR/ C 154.2 154.2 0.02 143.4 143.4 -0.01 123.1 123.1 0.00
3T R GRinD HE KR/ C 189.9 189.8 -0.05 177.1 177.2 0.04 153.7 154.8 0.72
2 Sk CoKR/C 2145 214.5 0.01 200.0 200.0 0.02 173.6 173.6 -0.02
1 St KR C 242.7 243.2 0.20 226.2 226.7 0.23 196.4 196.4 0.00
#KIEEIC 274.0 274.0 -0.01 255.0 255.0 -0.01 221.9 221.9 -0.01
FFE/(KI (KW h)1) 7946.00  7986.32 0.51 8111.70 811250  0.01 871550 872039 0.06
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Tab.3 Main parameters of molten salts
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Fig.1 Schematic diagram of the thermal power unit coupled
with molten salt heat storage system
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Fig.2 Peak regulation performance comparison of the heat
storage processes
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