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Fig.1 Schematic diagrams of vertical geothermal

borehole and its cross section for typical single U-pipe
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Fig.2 Bore field consisting of 5 vertical
geothermal boreholes
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Electric-thermal coordinated scheduling method considering variable flow heat

exchange characteristic of ground source heat pump
YANG Yue',WU Pinghui',CHEN Lei*, YANG Xiaodong', LIN Chenhui**,WU Wenchuan™*
(1. State Key Laboratory of High-efficiency and High-quality Conversion for Electric Power,
Hefei University of Technology,Hefei 230009, China;2. Institute of Energy,Peking University,Beijing 100871, China;
3. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;

4. State Key Laboratory of Power System Operation and Control,Tsinghua University, Beijing 100084, China)
Abstract:The operational characteristic of ground source heat pump is closely coupled with the heat exchange
process of underground pipe heat exchanger network,which brings challenges for accurate modeling and opti-
mal control of ground source heat pump. Therefore,an electric-thermal coordinated scheduling method based
on a refined thermal model of ground source heat pump under variable flow control is proposed. An equiva-
lent analytical model of underground pipe heat exchanger network port under variable flow regulation is
established to describe the heat exchange process between the soil and fluid when the fluid flow changes.
A variable flow electric-thermal coupling model of ground source heat pump system is built to reveal the
dynamic effect of electric power consumption and fluid flow on heating ability. An optimization framework
for electric-thermal coordinated scheduling is constructed for the goal of minimizing the operating cost,which
achieves coordinated optimization between ground source heat pump system and power system by dynamically
adjusting the flow and power of ground source heat pump. The simulation results show that the proposed
scheduling method can fully leverage the regulation flexibility of ground source heat pump system,improve
system operational economy and accommodation ability of distributed renewable energy while meeting the
building heating demand.

Key words: ground source heat pump; electric-thermal coordinated scheduling; variable-flow control; under-

ground pipe heat exchanger;integrated energy system;day-ahead scheduling



