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Fig.1 Flowchart of cascading failure simulation
based on multi-layer time-series evolution model
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Table 1 Performance indexes of power grid
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Table 2 Data of power grid and simulation parameters
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structural variables and load loss proportion
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Optimization method of transient stability preventive control based on
sensitivity analysis and time domain simulation
TIAN Fang,ZHOU Xiaoxin, YU Zhihong
(State Key Laboratory of Power Grid Safety and Energy Conservation,China Electric Power Research Institute , Beijing 100192, China)
Abstract; A new solution is provided for optimizing the transient stability preventive control by linearizing the tran-
sient stability constraints according to CCT( Critical Clearing Time) sensitivity, which simplifies the solving process
of TSCOPF ( Transient Stability Constrained Optimal Power Flow) problem. To solve the time-consuming problem of
calculating the CCT sensitivity of a large-scale power system,the standby generator screening method with the line
active power sensitivity and the parallel computing technology are adopted to improve the calculation efficiency. Simu-
lative results of the WSCC 9-bus benchmark system and the SGCC 9 177-bus power grid show that the proposed
methd has good optimization effect and engineering practicability.
Key words ; transient stability ; sensitivity analysis;time domain simulation ; preventive control ; transient stability con-
straint ; optimal power flow ; critical clearing time
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Nonparametric correlation analysis of numerical feature for load loss in cascading failure
LIU Tingjian' ,LIU Youbo',DIAO Su®,LIU Junyong' ,HAN Anbing’,XIA Zhijun®
(1. College of Electrical Engineering and Information Technology, Sichuan University , Chengdu 610065, China;
2. State Grid Luzhou Power Supply Company , Luzhou 646000, China)
Abstract ; The numerical correlation between the load loss and power grid performance indexes is studied by non-
parametric correlation analysis from the massive simulation data of cascading failures. The simulation platform is
firstly built based on the multi-layer time-series evolution model of cascading failures. Three kinds of power grid per-
formance indexes,i.e. electric state indexes,network structural indexes and entropy-based indexes,are then selected
as the correlation objects of the load loss caused by cascading failures. The nonparametric independence screening is
adopted to screen out the weakly coupled indexes, and Group Lasso nonparametric regression algorithm is further
used to determine the nonparametric correlation rule of the load loss against the power grid performance indexes. A
case study on a provincial power grid in southwest China demonstrates that the proposed method can identify the per-
formance indexes that have strong correlations with load loss caused by cascading failures. Moreover, the nonparame-
tric correlation rule explicitly reveals the correlation trend between the load loss and power grid performance indexes.
Key words : cascading failure ;load loss ; performance index of power grid; correlation analysis ; nonparametric inde-

pendence screening; Group Lasso nonparametric regression
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