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Table 2 Comparison of total load and

average feeder distance
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Table 3 Comparison of economic benefit and

security margin
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Table 4 Energy optimization results considering

different weights
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New method of energy optimization for grid-connected microgrid

based on security region
XIAO Jun',LI Jinyi',SONG Chenhui’
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. State Grid Energy Research Institute Co.,Ltd.,Beijing 102209, China)

Abstract: A new method of energy optimization is proposed for grid-connected microgrid based on security
region. The definition and model of grid-connected microgrid security region are proposed, and microgrid
security regions of N-0 security and N—-1 security are described. Considering the security and economy of
microgrid, an energy optimization model of microgrid is established based on security region, which takes
the economic benefit and feeder security distance as its optimization objectives,and YALMIP toolbox and
CPLEX solver are adopted to solve the model in the planned range of security region. An example is
used to show the security region and verify the effectiveness of the energy optimization model. Compared
with the existing method,the proposed method can quantify the system security margin,and comprehensively
consider the security margin and economic benefit.

Key words: grid-connected microgrid;security region;energy optimization;economic efficiency;security distance
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Matching strategy between electric vehicles and fast charging piles
based on improved deferred-acceptance algorithm
LI Hengjie'?,XIA Yuxuan',ZHOU Yun’,FENG Donghan®,LIU Zeyu’,FANG Chen’,FENG Qi
(1. School of Electrical Engineering and Information Engineering,Lanzhou University of Technology,Lanzhou 730050, China;
2. Key Laboratory of Control of Power Transmission and Conversion,Ministry of Education,
Shanghai Jiao Tong University,, Shanghai 200240, China;

3. Electric Power Research Institute of State Grid Shanghai Municipal Electric Power Company,Shanghai 200437, China)
Abstract: Aiming at the differences of electric vehicle (EV) users in selecting charging target sites,a fast
matching strategy between EVs and fast charging piles considering charging choice conflict is proposed. An
EV charging reservation service framework with digital map interface as the underlying data support is
proposed. According to the charging preferences, the users are divided into distance-sensitive users, time-
sensitive users and price-sensitive users, and the fast charging matching model considering different char-
ging preferences is established. Referring to the deferred-acceptance algorithm of one-to-one matching in
the “marriage market” , a matching strategy between EVs and fast charging piles based on the improved
deferred-acceptance algorithm is proposed to solve the many-to-one matching problem in the charging service
market through the multi-round calculation. Taking a test area in Shanghai as an example,the effectiveness,
applicability and stability of the proposed strategy are verified. The example results show that the proposed
strategy can improve the profitability of charging stations through reasonable allocation of service resources
while considering the capacity utilization equilibrium of charging stations.

Key words: electric vehicles; fast charging piles; deferred-acceptance algorithm; charging guidance; stable

matching
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Table B1 Node parameters

15 S5 A T LMW
1 Htar [0, 21
2 DG [-2.5, 0]
3 Htar [0, 21
4 ESS [1, 1]
5 Htar [0, 21
6 DG [-1.5, 0]
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Table B2 Line parameters
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Table B3 N-1 security region complete expression
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Table B4 N-1 security boundary complete expression
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Table C1 Node types and parameters of a microgrid system
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2 DG [-1.5, 0]
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6 DG [-1.5, 0]
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Fig.C1 Observation process of security region with AC power flow model
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Table C2 Comparison of security regions from model in this paper with results from AC model
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Fig.D1 Forecasting curve of wind power output
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Fig.D2 Various load demand curves before optimization
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Fig.D3 Market electricity purchase price and time-of-use electricity price
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Table D1 Relevant simulation parameters of energy optimization
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Fig.D4 DG output and daily load curve of microgrid before optimization
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Fig.D6 Comparison of impact of weight changes on optimization results
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