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Fig.1 Two-stage energy storage planning process
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Coordinated allocation strategy of emergency resource for regional distribution network

considering distributed photovoltaic efficient absorption and minimum load loss
TANG Yajie',LI Junhao?*, LIN Da',YU Xi’, GONG Diyang', TU Chunrning2
(1. Electric Power Research Institute of State Grid Zhejiang Electric Power Co.,Ltd.,Hangzhou 310014, China;
2. National Electric Power Conversion and Control Engineering Technology Research Center,
Hunan University,, Changsha 410082, China;
3. College of Electrical and Information Engineering, Hunan University of Technology,Zhuzhou 412007, China)

Abstract: In order to achieve rational allocation of emergency resources, taking into account the economics
under normal and faulty operation of the regional distribution network, a coordinated allocation strategy of
emergency resource using line reinforcement and distributed energy storage is proposed. The maximum
wind speed method and the threshold method are used to simulate the line fault situation, and the back-
ward reduction method based on Kantorovich distance is used to obtain the classic scenario of source-load
distribution in the regional distribution network when it encounters extreme weather. Considering the efficient
absorption of distributed photovoltaic under normal working conditions and the minimum load loss under
fault conditions, an optimization model including load loss cost in the emergency stage,emergency resource
investment cost and normal operation cost is constructed. The proposed emergency allocation strategy is vali-
dated and analyzed based on the example of an improved IEEE 33-bus distribution network. The results
show that the proposed emergency resource allocation strategy can balance the efficient absorption of distri-
buted photovoltaic and the minimization of load loss,and realize the low-carbon and economic operation of
the regional distribution network while reducing the economic loss under extreme disasters.

Key words:regional distribution network ; extreme natural disasters; power restoration; emergency resource al-

location;line reinforcement;distributed energy storage
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Optimal configuration of grid-side energy storage considering
reliability and operation economy of distribution network
ZHANG Jinming, OUYANG Sen,WU Han,XIN Xi, HUANG Yi
(School of Electric Power,South China University of Technology,Guangzhou 510640, China)

Abstract: Aiming at the problem that energy storage improves system reliability and reduces operation
economy,a two-stage optimization configuration method of energy storage is proposed,which comprehensively
considers the reliability and operation economy of distribution network. Based on the power supply reliability
model of a single main power supply, the power supply reliability models of energy storage with single
point access structure and multi-point access structure are established respectively. In the first stage, taking
the model of energy system with the single point access structure as the planning object,a two-layer model
of multi-objective planning and operation is established. The upper layer takes the minimum sum of energy
storage capacily investment cost,system safety cost and operation cost under a unified time scale as the optimi-
zation goal,and the lower layer takes the minimum sum of comprehensive operating costs as the optimization
goal, taking into account the three operation costs of network loss, power quality and load fluctuation. And
the planned operation scheme of energy storage is solved by using the Gruobi toolkit. In the second stage,
considering the model of energy storage multi-point access topology after the transformation of new power
supply cables is considered and the new cable planning scheme is obtained with the goal of maximizing
the efficiency of reliability improvement. Taking the modified IEEE 33-bus system as an example,the effec-
tiveness of the proposed method is verified under different scenarios, and the influence of different power
outage risk prices on the planning results is analyzed.

Key words:energy storage system;reliability ; operation economy ;optimal configuration ;two-stage optimization;

bi-level planning;distribution network
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Fig.A2  Schematic diagram of multi-node connection of energy storage system
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Fig.C1  Optical load power curve of distribution network
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Table C1 Run the penalty cost parameter setting

SR/ s
AR HLAR / (JT/KWh) 0.60
R 22 78 T 4% /0T 100.00

Gt B BN E TN A%/ (J6/kWh) 3.00
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