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Research of CPS based on statistical theory for interconnected power grid
with wind power
WENG Yixuan',DENG Changhong' HUANG Wentao',XIAO Yong®,YAN Xia?,ZHAO Weixing’
(1. College of Electrical Engineering, Wuhan University, Wuhan 430072, China;
2. Guizhou Power Grid Company,Guiyang 550002, China)
Abstract: The influence of wind power on the CPS(Control Performance Standard) evaluation indexes of
interconnected power grid in China is researched based on the statistical theory. The mathematical
expectation of key variables is used to transform the traditional CPS formula and the CPS evaluation
indexes for quantitative analysis are deduced. A two-area interconnected power grid model is built with
MATLAB/Simulink and the simulative results show that,the influence of wind power distribution on CPS
index increases from normal distribution, distribution to Weibull distribution;the bigger the interconnected
power grid capacity becomes,the larger its CPS evaluation index drops.
Key words: statistics; wind power; CPS evaluation index; interconnected power grid; control
et —he ettt et ettt ettt
(L#% 78 W continued from page 78)
Optimal siting of power emergency service station
considering outage risk of loads
WANG Hong',LIN Zhenzhi', WEN Fushuan',XIANG Zhongming’,GU Wei*, WU Huahua’
(1. College of Electrical Engineering,Zhejiang University , Hangzhou 310007, China;
2. Zhejiang Electric Power Corporation,Hangzhou 310007, China)
Abstract: A model for the optimal siting of power emergency service stations is developed with the
consideration of power outage risk of loads,which is determined by the power shortage,load type and outage
probability in unit time. The model takes the minimum total risk of all loads as its objective and introduces
the overtime penalty factor into the time constraint of emergency service response when it can not be
satisfied in practical conditions. Floyd algorithm is applied to solve the optimization model. Case study
shows that,because the proposed model considers the difference of power outage risk among loads,the
practical larger power outage cost is avoided,which may occur if only the minimum response time is taken
as its objective.
Key words: power emergency service; optimal siting; outages; risks; Floyd algorithm; models; optimization
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