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Fig.1 Block diagram of electro-thermal

coupling model for inverter
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Fig.5 Test results under operating condition of
low speed and high power output
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Fig.6 Test results under operating condition of locked-rotor
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aggregators considering reserve service
YANG Siyuan, JIANG Ziqing, Al Qian
(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University , Shanghai 200240, China)
Abstract : The emergence of EVAs( Electric Vehicle Aggregators) is expected to improve the problems on interactive
power supply between the power grid and large-scale electric vehicles. The EVAs are taken as the research objects to
analyze their market behaviors of electricity purchasing and selling in the operation process. Then the joint optimiza-
tion method of bidding and pricing strategy considering the participation in the reserve service market is proposed to
enhance the economic benefits of the aggregators and reduce the cost of charging fees for electric vehicles. Based on
the unified clearing model of the day-ahead energy market and reserve service market and considering the Stackel-
berg game between the EVAs and the electric vehicle owners,a bi-level optimization model of EVA bidding and pri-
cing strategy is proposed. Consequently,the optimal bidding strategy of EVAs in the day-ahead energy market and
the setting strategy of charging fees are obtained. The validity of the proposed model and the economy and flexibility
of the proposed strategy are verified by the analysis of an example.
Key words : electric vehicles;electric vehicle aggregators ; bidding strategy ; pricing strategy ; bi-level optimization ; re-
serve service;joint optimization
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Dynamic current limiting strategy of electric vehicle inverters based on
real-time junction temperature observation
LIU Ping' ,ZHANG Xing' ,HUANG Shoudao', YIN Shuhu®
(1. College of Electrical and Information Engineering, Hunan University , Changsha 410082, China;
2. Hunan VicRuns Electric Co.,Ltd., Xiangtan 411100, China)
Abstract: Aiming at the problem that the too high real-time junction temperature of power module in the EV
(Electric Vehicle) inverter may cause the device and even the system to break out,the dynamic current limiting
control strategy of EV inverters based on the real-time junction temperature observation feedback is proposed. The
electro-thermal model of IGBT ( Insulated-Gate-Bipolar Transistor) is established to online observe the real-time
maximum junction temperature of all IGBT chips and FWD( Fly-Wheel Diode) chips in the power module. Then,the
thermal state and the maximum available heat capacity of the devices are imported to the current limiting controller
to obtain the maximum operation current of the inverter, which realizes the dynamic current limiting control of the EV
inverters. Simulative results show that the proposed strategy enables the inverter to operate safely within the
maximum available junction temperature range, and it can also maximize the limit of operation performance for the
inverter and improve the power density and reliability of the system.
Key words : electric vehicles;electric inverters ; junction temperature observation ;heat capacity ; current limiting ; relia-

bility ; control strategy



