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Research on thermo-electric decoupling technology and economic evaluation of

large double reheat heating units
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WANG Menghan?, XU Cheng?

(1.Shandong Electric Power Engineering Consulting Institute Co., Ltd., Jinan 250013, China;
2.School of Energy Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: To enhance the peak shaving performance of heating units, a new process for double-reheat heating unit
integrating five thermo-electric decoupling technologies, namely cylinder cut-off, high-/medium- and low-pressure
bypass heating, heat pump, hot water tank and electric boiler, has been proposed. A detailed thermodynamic model
of the system was established, and the peak shaving performance of the novel power plant is compared with that
of a reference power plant. Relying on the electricity market, a systematic economic operation strategy was

put forward,

and a techno-economic analysis was performed. The results show that, when the heating demand is

1 460 MW, the reference plant cannot meet the heating demand under the extraction-condensing condition. Under
the cylinder cut-off condition, the load regulation range of the reference plant is 77.9% to 80.0% of the rated load,

and it almost
range of the

loses its load regulation ability. While under the cylinder cut-off + bypass condition, the load regulation
reference unit is 50.0%~80.0%, and its peak regulation ability has been improved. For the novel plant,
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in the same heating demand, the load regulation range has been expanded to 0~80.0%, and zero-power grid
connection can be achieved especially during the low electricity demand period. Compared with the reference plant,
the novel plant can reduce the power output during peak shaving periods by 107 600 MW  per month, save 17 700
tons of coal, achieve an annual net profit increase of approximately 68.988 million yuan during the heating season,
and have a payback period for new equipment investment of 5.6 years, demonstrating significant economic benefits.
Key words: thermo-electric decoupling; heating unit; peak shaving; techno-economic performance; electricity spot

market
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Fig.2 Thermal electrolytic coupling process of the new power plant
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Fig.8 The on-grid electricity quantity and coal consumption
of different plants
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Fig.9 Operational performance of the hot water storage
tank in the new plant within a typical month
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Fig.10 The net-profit difference of the plants within a
typical month

33K AERWHITE
S5 AR, AR N R A P
FAHE 14 & 15 MW BB EFMENLILA, 400 MW
FLARH, 1 88 50 000 m3 [ 8 oK FE R LB v %
TN PR FH W% 3.
3 BB BEERIRE Wl JigT

Tab.3 Total investment in new equipment for the new plant
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