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Abstract: The lack of flexibility in the urban power grid is the root reason for system peak regulation and
transmission congestion,to solve this problem,a collaborative optimization strategy considering the load trans-
fer and charging and discharging strategy of energy storage in the urban high voltage distribution network
is proposed,and a set of online auxiliary decision-making system is developed to realize flexible operation
scheduling of the high voltage distribution network. Through analyzing the topological characteristics of
urban high voltage distribution network,based on the simplified topological modeling of its substation unit,
the time-series bi-level optimization model is established, in which taking the minimum of the operating
cost of 220 kV transmission network and load reduction cost of 110 kV high-voltage distribution network as
the upper-level and lower-level objectives respectively. The topological state of the high voltage distribution
network and the running state of the energy storage are solved by the alternating iterations of upper-level
and lower-level models. Based on the general method of electrical topology aggregation in the standardized
stations of the high voltage distribution network,a set of operation control and decision support system is
developed, which can satisfy the flexible scheduling of the high voltage distribution network, so that reali-
zing the operation mode optimization of extensive development for distributed new energy and energy storage
in urban high voltage distribution system, as well as the formulation of peak regulation and load transfer
strategy. Finally,a regional power grid is taken as an example for modeling and practical analysis,and the
feasibility and application prospect of the proposed method are tested and verified.

Key words: transformer unit;load transfer;high voltage distribution network; energy storage station;auxiliary

decision-making system;bi-level optimization
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Table C1 Energy storage configuration

LR R TR IR/ MW e/ (MW - h)
W7 100 200
T 21 100 200

*C2 RRECEER
Table C2 Photovoltaic configuration

LR BRIIR/ MW
A5 100
A5 16 100

RPN 100
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