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Abstract: A bi-level optimal planning method for park
regenerative electric heating considering distribution network
capacity and reliable heating is proposed. First, based on the
heat characteristics of different buildings in the park, a three-
level heat load prediction model of single room-single building-
building group based on the RC network is established, and
the regenerative electric heating system equipment is modeled.
At the same time, a heating load model that considers the
distribution network transmission power constraint model and
the power outage period is established. Finally, with economy as
the goal, with the distribution network transmission power limit
and the maintenance of heating supply under power outage as
constraints, a bi-level optimal planning model of regenerative
electric heating is constructed, the first level of which is to
minimize the annual total cost, and the second level takes the
annual operation and maintenance cost as the goal. The case
results demonstrate that the proposed method can not only
reduce the peak-valley load difference and load coincidence
factor of the distribution network but also achieve the goal of
maintaining the heating supply under a power outage, based on
the heat storage capacity of regenerative electric heating.

Keywords: regenerative electric heating; distribution network
capacity; maintenance heating supply under power outage; load

coincidence factor; optimal planning
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Fig. 2 Structure diagram of regenerative electric heating system
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Fig. 3  Energy hub model of the regenerative electric heating system
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Fig. 7 Optimal operation schemes of system electrical load
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