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Study on variable working condition and economy of regenerative heat storage
peak regulation scheme for condensing units

HUANG Yatong, ZHENG Puyan, ZHU Qunzhi, YE Zijie

(College of Energy and Mechanical Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: Applying the molten salt heat storage technology to condensing thermal power units can enhance the
flexibility of peak shaving. A bypass two-stage heat-storage peak shaving scheme was proposed and applied in an
ultra-supercritical 660 MW unit. Taking 30% THA as the design condition for the thermal storage system, four heat
storage capacity schemes were designed. The EBSILON software was used to analyze the peak regulation range,
heat storage and release duration, peak regulation cost, and the change of net profit from heat-storage peak-shaving
under different market rules. The results show that during off-design operations, there exist feasible domains for
both heat charging and discharging. During the charging process, when the initial operating condition is between
40%~50%, the decrease in minimum generation load ratio is most significant, with the high-temperature thermal
storage system reaching its design capacity first. During the discharging process, when the initial operating condition
is 94.6%, the load ratio equivalent to VWO condition can be achieved, with the high-temperature thermal storage
system completing discharge first. Regardless of the implementation approach, peak-shaving through thermal
storage achieves maximum electricity revenue growth while minimizing lifespan depreciation costs and overall
system expenses. In the peak-shaving ancillary service market, net profit peaks at 40% heat-storage starting
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condition, whereas in the capacity market scenario, the maximum net profit occurs at 45% heat-storage starting
condition. The scheme with the smallest heat storage capacity demonstrates the lowest total cost increase, with both

market mechanisms yielding optimal net profits.

Key words: condensing unit; heat storage and peak regulation; secondary heat storage; variable operating condition;

economy
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Tab.1 Comparison of the unit key parameters between the values of heat balance diagram and simulation results

WiH FHRRRE/(hY) F7&RIE1/MPa FHRAZEIRIE/(thT) TZEIR R JIIMPa PHFEZRI(KI (KW h) ™D
P4 B 2000.0 25.0 1638.9 46 7359.0
VWO 17 EAH 1997.9 25.0 1638.9 46 7376.2
W -0.10% 0 0 0 0.20%
PP 1 1763.8 25.0 1457.0 41 73527
THA i EAE 17818 25.0 1464.5 41 7387.2
R 1.00% 0 0.50% 0 0.50%
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