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Fig.1 Schematic diagram of two kinds of islands
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Fig.3 Diagram of modified IEEE 33-bus system
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Coordinative planning of distribution network and multiple integrated
energy systems based on Stackelberg game
LIU Chang,LIU Wenxia, GAO Xueqian, LIU Zongqi, DENG Shiyu, LIU Gengming
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)
Abstract: In order to make full use of the potential reliability value of IES (Integrated Energy System) to
delay the power grid investment and reduce the energy supply cost,a coordinative planning model of distri-
bution system and mutiple 1ESs based on Stackelberg game is proposed. The Stackelberg game relationship
between the DSO (Distribution System Operator) and IES operators under the interaction between supply
and demand is confirmed. Then,the DSO pricing model considering reliability difference is proposed by using
the reward and punishment agreement. Under the effect of price mechanism,the Stackelberg game planning
model is established. The upper-level leader DSO optimizes the electricity price and expansion planning
strategy with the maximum profit as the goal,while the lower-level follower IES operators optimize the plan-
ning and operating strategy with the minimum cost as the goal. A case study is given to verify that the
Stackelberg game planning method can improve the economic benefits of all parties and reduce the overall
energy supply cost. At the same time,the influences of the variation of user reliability demand on the invest-
ment planning of all parties and the overall energy supply cost are analyzed.

Key words:Stackelberg game;integrated energy system;distribution network ;reliability ; coordinative planning
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Reconfiguration of distribution network based on bi-level dynamic time division
FU Changyi, YANG Jingfei,GU Jiahui

(School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University, Shanghai 200240, China)
Abstract: Dynamic network reconfiguration can effectively reduce the network loss of distribution network
and the abandoned wind power and photovoltaic output of distributed generation. Therefore, a distribution
network reconfiguration method based on bi-level dynamic time division is proposed. In the upper-level opti-
mization, taking the minimum sum of network loss cost and penalty cost of the abandoned wind power and
photovoltaic as the optimization objective,and the output of active management element as the decision varia-
ble. In the lower-level optimization,taking the minimum network loss as the objective function to determine
the switching state of each time period. In order to reduce the scale and complexity of the model,the cut set
method is proposed to represent the radial constraints. At the same time,the above model is transformed
into a mixed integer second-order cone programming model and it is solved combined with harmony search
algorithm. The simulation of the improved IEEE 33-bus system is carried out to verify the practicability
and effectiveness of the proposed method.
Key words: distribution network ; dynamic reconfiguration ; second-order cone programming; radial constraint;

energy storage device;bi-level optimization model;harmony search algorithm
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