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Abstract: Electric-heat conversion is an effective way to realize local consumption of new energy and help build a
clean and low-carbon heating system. To this end, a new heating substation system with new energy consumption
capability is designed. The system is based on the traditional heating substation, and the adjustment equipment such
as the electric boiler and heat storage tank is added. At the same time, a heating substation dispatch strategy based
on the coordinated regulation of flexible resources such as the primary heat source and heat storage tank is proposed
to achieve complete consumption of new energy, meet the heat load demand, and obtain the required energy capacity
of the heat storage tank. Furthermore, the configuration method of the volume of the heat storage tank and its
structural parameters considering the dynamic characteristics of charging is proposed to calculate the volume of hot
water injected into the heat storage tank and the volume considering the thickness of the thermocline layer. The inlet
and outlet pipe diameters of the heat storage tank determine through the maximum heat charging flow. Appropriate
ratio of diameter to height is selected to ensure the ideal temperature stratification characteristics of the heat storage
tank. The effectiveness of the proposed method is verified by a simulation example. This method can provide a
reference for the local consumption of new energy and the construction of heating substations.
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Fig.1 Topology of the new heating substation
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Fig.2 The coordination dispatch strategy process of the
heating substation
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Fig.3 Heat load and new energy power in each period of the
characteristic day of each month
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Fig.6 The temperature distribution of the heat storage tank at

the end of charging on the characteristic day of each month
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