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Fig.1 Statistics of de-energized households
for different outage types
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Fig.2 Statistics of times for different outage types
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Fig.3 Log-log plot of scale-frequency relation
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Table 2 Scale-frequency statistics Of
outage duration
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Fig.5 Log-log plot of scale-frequency
relation on scale of 0.5 hour for
emergency outage
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Improved PSCOPF model based on risk management and
alternative iteration algorithm
WANG Chaoqun, WEI Hua,WU Siyuan
(Guangxi Key Laboratory of Power System Optimization and Technology, Guangxi University ,Nanning 530004, China)
Abstract: The low computational efficiency and excessively-conservative results of PSCOPF (Preventive Se-
curity-Constrained Optimal Power Flow) restrict its application,aiming at which,an improved model with
controllable risk and an alternative iteration algorithm are proposed. According to the practical operation of
power system,deviations are introduced to the operating variables,such as active power of generator,voltage
of reactive source,etc. The minimum square sum of deviations is taken as the comprehensive risk index to
construct the complementary voltage constraints for decomposing the original large-scale PSCOPF problem
into a PSCOPF problem with less faults and a constrained power-flow problem. Alternative iteration is
carried out between two problems to obtain an uncontrollable fault set and a controllable fault set for
solving the entire problem. The results of tests for standard IEEE 118-bus system,IEEE 300-bus system and
an actual 703-bus 241-fault system show that,without system security debasement,the proposed model and
algorithm has better economy and higher computation efficiency,and compared with the centralized
computation of traditional model,its memory occupation is decreased by 80 percent,and its serial and
parallel speedups are more than 5 and 10 times respectively.
Key words: preventive security constraint; optimal power flow; risk control; alternative iteration; constrained
power flow; parallel computing; models
S S O S O S U
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SOC characteristics of power-supply failure of Guangzhou distribution network
ZHONG Qing',ZHANG Zhe', XU Zhong?,CUI Xiaofei*, LIU Feng',
WANG Gang',WANG Longjun'
(1. School of Electric Power,South China University of Technology,Guangzhou 510641, China;

2. Electric Power Test & Research Institute , Guangzhou Electric Power Company, Guangzhou 510000, China)
Abstract: The SOC(Self-Organized Criticality) characteristics of distribution network power-supply failure can
be researched based on the statistics of power-supply reliability,which may provide the theoretical basis for
improving the operational level and power-supply reliability of distribution network. Based on the power-
supply reliability data of Guangzhou 10 kV distribution network,the quantity of de-energized household and
the duration of emergency outage are chosen as the statistical objects. The linear relationship between the
scale and frequency of the chosen objects on log-log scale is fitted by the least squares method and
validated by F-test,which preliminarily verifies the SOC characteristics of 10 kV distribution network power-
supply failure. The operational significance of SOC characteristics to the operation of distribution network is
given.

Key words: distribution network; self-organized criticality; power-law distribution; power-supply reliability;

power-supply failure



