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A Data Integrity Recovery Method in Real-time Database for Smart Grid

ZHANG Shaomin, L1 Zhixiong, WANG Baoyi
(School of Control and Computer Engineering, North China Electric Power University, Baoding 071003, China)

Abstract ; As one of the cores of the dispatching automation system, the real-time database management system (DBMS ) plays
an important role in the safe operation of the smart grid. Nevertheless, with the increase of the openness of the smart grid, the
data security in the real-time database, especially the integrity of the security issues, is becoming a matter of ever-increasing
concern. An algorithm for the integrity restoring of the data in the real-time database that conforms to the IEC 61970 standard ,
i.e., RDIR algorithm, is proposed. With this method, after the data integrity is destroyed, the real-time database has only to
roll back the malicious and affected transactions rather than all the transactions. Moreover, the undo conflict due to the
transaction undo in the recovery process can be avoided, thus reducing the database recovery time and improving the
survivability of the real-time database system.

This work is supported by Hebei Higher Education Science Research Plan Funding Subject (No. Z2012077,
No. Z2010290).
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Optimal Planning for Electric Vehicle Charging Stations Considering Traffic Network Flows

WANG Hui' , WANG Guibin' , ZHAO Junhua' , WEN Fushuan' , L1 Jie*
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China ;
2. Sales Department of Fujian Electric Power Company Limited, Fuzhou 350003, China)

Abstract ; Reasonable siting and sizing of charging stations are important for extensive applications of electric vehicles. A multi-
objective decision-making model for the optimal planning of electric vehicle charging stations is developed, with the dual
attributes of charging stations as public service facilities of urban traffics and ordinary electric facilities taken into account.
Three objective functions are defined to respectively maximize the captured traffic network flow, minimize the network loss ,
and to minimize the average voltage deviation. The well-established super-efficiency data envelopment analysis is employed to
determine the appropriate weights among the three objective functions, and in this way the multi-objective optimization
problem is transformed into a single-objective programming one. Then, the enhanced binary particle of swarm optimization
(BPSO) is used to solve the single-objective programming model. Finally, a 33-node test feeder and a 25-node traffic network
are utilized to illustrate the essential features of the developed model and the effectiveness of the presented method.

This work is supported by National Basic Research Program of China (973 Program ) (No. 2013CB228202 ), National
Natural Science Foundation of China (No. 51107114, No. 51177145 ) and Electric Power Research Institute of Fujian Electric
Power Company Limited (No. 12-110107-013).

Key words : electric vehicle; charging station planning; traffic network flow; super-efficiency data envelopment analysis ;

enhanced binary particle swarm optimization algorithm





