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Table 1 Comparison between new charging price and current

charging price for electric vehicle on highway
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Table 2 Classification of users’ satisfaction
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Table 3 Average charging price of electric vehicle
for three cases under different charging strategies
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Optimal configuration of multi-energy storage in regional integrated energy
system considering multi-energy complementation

XIONG Wen',LIU Yuquan',SU Wanhuang' ,HAO Ran®, WANG Yue®, Al Qian’
(1. Guangzhou Power Supply Company of China Southern Grid, Guangzhou 510000, China;

2. School of Electrical and Information Engineering,Shanghai Jiao Tong University , Shanghai 200240, China)
Abstract : The configuration of multi-energy storage devices in the RIES ( Regional Integrated Energy System) can
greatly improve the economic benefits of the system and it is an important research direction of RIES planning. Based
on the infrastructure and model of RIES,the profit strategies of cooling storage , heating storage , power energy storage
and hybrid energy storage in the multi-energy complementation synergistic operation of CCHP ( Combined Cooling,
Heating and Power) units and electric refrigeration equipment are studied, the economy and feasibility of different
energy storage configurations are discussed. A bi-level optimization model for life-cycle dispatching planning of coo-
ling-heating-power energy storage is established, which is solved by the deterministic iterative algorithm. Based on
the different daily load curves in multiple power-supply seasons of an actual RIES,the proposed bi-level optimization
model is used to solve the operation scheduling scheme and the capacity configuration of energy storages. Simulative
results show that the configuration of cooling storage and heating storage in the RIES has a greater profit margin,
while the configuration of power energy storage has a smaller profit margin and the configuration of hybrid energy
storage can further excavate the profitability of the system.

Key words: cooling-heating-power energy storage; hybrid energy storage; bi-level optimization ; regional integrated
energy system ;multi-energy complementation ;optimal configuration
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Ordered charging strategy of electric vehicles at charging station on highway

CHEN Lixing' ,HUANG Xueliang”
(1. School of Electrical & Information Engineering, Jiangsu University of Technology , Changzhou 213001, China;
2. School of Electrical Engineering,Southeast University , Nanjing 210096, China )

Abstract : In order to solve the disordered charging problem of EVs( Electric Vehicles) at charging station on high-
way ,an ordered charging strategy based on the new electricity pricing mechanism, which can motivate the users to
adjust their charging time,is proposed considering the operation state of charging station and the charging behavior of
EV users. The queuing model of charging station is established to verify the effectiveness of the ordered charging
strategy , and the charging behaviors of 746,480 and 240 battery EVs in the charging station from 00:00 to 24:00 are
simulated respectively by Monte Carlo method and queuing algorithm according to related data. Simulative results
show that compared with the disordered charging strategy , the ordered charging strategy can not only reduce the char-
ging costs and waiting times of EV users,but also increase the utilization ratio of charging facilities in the charging
station and reduce the influence on the highway traffic.
Key words : charging station on highway ;electric vehicles;charging price ;ordered charging; queuing algorithm ; Monte

Carlo method ;models
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Table Al Expected charging capacity of users under coordinated charging strategy
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18 50 17
1.4 80 30
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