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Abstract: To address the energy efficiency issues associated with the use of high-pressure cylinder ex-
haust steam for heating in traditional nuclear power units, a novel nuclear heating scheme that couples an
absorption heat pump with a back-pressure small steam turbine was proposed. This scheme, which inte-
grated the operational characteristics of nuclear power units with the applicable conditions of absorption
heat pumps, introduced absorption heat pumps to recover low-temperature heat sources such as waste heat
and exhaust heat from the units, and was combined with a back-pressure small steam turbine to optimize
the energy utilization process, thereby forming a more efficient heating system. EBSILON simulation soft-
ware was used to carry out simulation modeling of the two heating schemes, and the two heating schemes
were analyzed in terms of the influence of heat pump parameters on the heating unit, variable working
conditions of the heating scheme, and energy conservation and consumption reduction. The result shows

that the low-temperature heat source inlet temperature of absorption heat pump and the return water tem-
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perature of heat network have a large influence on the coefficient of performance ( COP) value of heat

pump and the power generation of the unit. As heat network return water temperature increases, heat

pump COP value decreases and unit power generation capacity increases; as low-temperature heat source

temperature increases, heat pump COP value and unit power generation capacity increase. When the unit

heat supply capacity gradually increases from 500 to 800 MW, the power generation heat consumptions of

the new heat supply system under the three working conditions are reduced by 231. 05, 236. 73 and

278.6 MW/ (kW - h), respectively, compared with that of the high-extraction steam heating system,

which account for 2.48% , 2.52% and 2.93%.

Key words: nuclear power two-loop, nuclear power heating, absorption heat pump, thermo-economic a-

nalysis, energy conservation and consumption reduction
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Fig. 1 AP1000 unit thermal system diagram
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Tab. 1 Basic parameters of the case unit under

design conditions
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Fig. 2 Schematic diagram of a nuclear power heating

unit coupled with an absorption heat pump
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Fig. 3 EBSILON simulation model of case unit
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Fig. 4 Schematic diagram of absorption heat pump
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Fig.5 EBSILON simulation model of absorption heat pump
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Tab. 3 Calculation results of EBSILON simulation model

and mathematical model of heat pump

PRSHL PiEBE BORRR R/ %
FeR AR ISR AT/ kW 70 878.79 70281.01  0.843
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PIETERE R B COP 1.664 1.661  0.150
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Fig. 6 Influence of inlet water temperature of low temperature
heat source on COP of heat pump and power
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in two heating schemes
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