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Fig.3 Simulation model of a shunt reactor
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Fig.9 Simulation waveforms of phase-to-ground ROVs
(phase A) and phase-to-phase ROVs (phases A
and B) at the 35 kV side of SR with five overvol-
tage protection schemes installed at the position b
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Table 4 Suppression performance with five overvoltage
protection schemes installed at the positions a and b
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Reignition overvoltages caused by 40.5 kV vacuum circuit breaker

switching-off shunt reactors and suppression methods
XIN Yanli'*, ZHOU Wenting’, YU Zeyuan®, XU Liang’ , WANG Pengyu'?, CEN Jian'?
(1. School of Automation, Guangdong Polytechnic Normal University , Guangzhou 510665, China;
2. Guangzhou Intelligent Building Equipment Information Integration and Control Key Laboratory, Guangzhou 510665, China;
3. China Energy Engineering Group Guangdong Electric Power Design Institute Co.,Ltd. , Guangzhou 510663, China;

4. Energy Development Research Institute Co.,Ltd.,China Southern Power Grid, Guangzhou 510663, China;

5. Pingliang Power Supply Company,State Grid Gansu Electric Power Company , Pingliang 744000, China)
Abstract ; During the process of switching-off shunt reactors with vacuum circuit breakers ( VCBs) , reignition overvoltages
(ROVs) may occur due to current chopping and arc reignition,,which may damage the insulation of main power equipment and
endanger the stability and safety of the power grid. In order to analyze the transient characteristics and potential hazards,in this
research an accurate three-phase arc reignition model of the VCB,is developed in PSCAD/EMTDC with considering the arc
characteristics of the two contacts of VCBs. Then the system simulation model of a 220 kV substation is further established.
Then two factors are considered to analyze their effects on ROVs, including the opening angle and the dielectric insulation
recovery velocity of VCBs. Subsequently, two types of coordinated protection schemes are proposed, including a surge arrester
(SA) and a RC snubber,and a SA and a ferrite magnetic ring (FMR). Then their suppression performance is compared with
that of the SA,RC snubber and FMR installed alone, and the mitigation performance of different installation positions is also
investigated. Finally, the effectiveness of the proposed coordinated protection schemes for ROVs is validated. The research
results of this paper can provide theoretical support for practical applications of switching-off shunt reactors and the overvoltage
suppression.

Keywords : shunt reactor; phase-to-ground reignition overvoltages ; phase-to-phase reignition overvoltages ; suppression methods

40.5 kV vacuum circuit breaker;ferrite magnetic ring
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Optimization strategy for aggregating electric vehicles through

VPP to participate in the carbon market
JIANG Wei', SHAN Mowen', DENG Yifan', LI Peng’, ZHANG Lizong’
(1. School of Electrical Engineering,Southeast University , Nanjing 210096, China;
2. State Grid Zhejiang Electric Power Co.,Ltd. Research Institute , Hangzhou 310014, China;

3. State Grid Zhejiang Electric Power Co.,Ltd. Shaoxing Power Supply Company ,Shaoxing 312000, China)
Abstract ; Virtual power plant ( VPP) is an important solution for distributed energy management of power grid. VPP's
participation in carbon emission trading can give full play to its environmental benefits and improve the overall income of VPP.
Based on the demand for electric vehicles to participate in the certification and emission reduction market, a coordinated
scheduling optimization strategy for aggregating electric vehicles through VPP to participate in the carbon market is proposed.
Firstly, design a scheme for VPP to represent electric vehicles in the certification and emission reduction market, and increase
VPP revenue by charging service fees. Then, analyze the carbon emission characteristics of different aggregated resources in
VPP and evaluate the volatility of new energy output by scenario generation method. Finally,with the goal of maximizing VPP
revenue ,design an optimization model for VPP participation in the carbon market. The aggregation of electric vehicles as
controllable loads and energy storage devices can increase the stability of VPP operation. Example analysis shows that
aggregating multiple types of resources including electric vehicles through VPP and participating in carbon market can not only
incentivize VPP to reduce the power generation of traditional thermal power units and reduce carbon emissions generated during
VPP operation, but also improve the stability of VPP operation, increase VPP revenue and social benefits through the use of
electric vehicles.

Keywords: virtual power plant ( VPP ) ; electric vehicle; carbon market; optimized operation; certified emission reduction;

electric energy market
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