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Fig.1 Three hierarchical architecture model of

EV charging energy management
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Fig.2 Two-stage real-time energy management process
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DC short circuit ratio considering difference of “quality” and “quantity” for active device
ZHENG Chao' ,LU Sizhuo',MA Shiying', GAO Kai’,ZHANG Xin'
(1. China Electric Power Research Institute, Beijing 100192, China;
2. State Grid Liaoning Province Electric Power Company , Shenyang 110006, China)
Abstract: A new index MISCR,, for direct current short circuit ratio is proposed ,which considers the difference of
dynamic characteristics of active devices,that is,the difference of both “quality” and “quantity” for reactive power.
The calculation process of MISCR,, is also given. Simulative results on multi-HVDC infeed system with large capa-
city induction motor access show that the magnitude of MISCR, exhibits a same changing trend as the dynamic
voltage support capability of power grid. Therefore, MISCR , can effectively solve the evaluation failure problem of
traditional short circuit ratio under multi-source environment.
Key words: short circuit ratio; power grid strength ; dynamic voltage support; active device ; diversification ; charac-
teristic difference
P
(E#% 129 R continued from page 129)
Two-stage real-time energy management mechanism and optimization strategy for
EV charging area/station
LIU Qihui',ZHANG Yibing' , WEI Jingfei’,HONG Chenwei' ,PANG Fei' ,ZHOU Qiang’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;
2. State Grid Materials Company, Beijing 100120, China;
3. Qingdao TGOOD Electric Co.,Ltd.,Qingdao 266104, China)

Abstract; A large number of electric vehicles will be integrated into the power system in the promising future. In this
case, it is more or less unrealistic to directly dispatch each electric vehicle for orderly charging. A more realistic plan
is to manage those electric vehicles in different levels and zones in a decentralized basis. In this regard ,an EV char-
ging layered energy management architecture including power system dispatching center, Area-EMS ( Area Energy
Manage System) and p-EMS(fine-tuning Energy Management System) is proposed. The function of each layer and
the operation scheme of the layered management architecture are introduced in detail. A two-stage real-time energy
management strategy is designed for Area-EMS and p-EMS in charge of agents respectively. The strategy can satisfy
the charging needs of electric vehicles and ensure economic benefits. Moreover, this strategy is adaptive to different
power grid coupling modes, and can improve load peak-valley characteristics of regional power grid. Simulation
examples are conducted to verify the effectiveness and practicability of the proposed layered architecture and real-
time energy management strategy.

Key words:eleciric vehicles ;hierarchical architecture ;energy management ; economic benefit ; peak-valley difference
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