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Abstract: Regional integrated energy systems usually follow the "determining power by heating load" energy-supply
principal in winter, resulting in the low load-regulation ability and low renewable energy consumption rate. Water source
heat pump units are introduced into areas with abundant water sources to realize thermo—electric decoupling. Combining
electric refrigeration devices, absorption refrigeration devices and multi-energy storage devices, a regional integrated
energy system with water-source heat pumps is proposed. The overall architecture of this system is constructed by coupling
the operation modes of different equipment. To achieve the goals of carbon peaking and carbon neutrality, a low-carbon
optimized operation model is proposed on the premise of considering the operation costs and carbon emission costs.
Through simulation, the effects of the optimal operation strategy on the operation costs of the integrated energy system at all
aspects are studied, which verified the effectiveness of the proposed model and strategy.

Keywords: carbon neutrality; regional integrated energy system; water-source heat pump; determining power by heating
load; thermoelectric decoupling; electric refrigeration device; absorption refrigeration device; multi-energy storage

device; carbon emission model
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Fig.1 Architecture of the regional integrated energy system with

water-source heat pump
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