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Fig.1 Basic principle of virtual molecular theory
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Fig.2 Flowchart of improved CRO algorithm
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Table 1 Actual and diagnostic values of grounding grid branches

o 2 HL BEL S otk 2 S % HL BELIS W 25 SR . 2 i v BH 92 PR 25 S HL BELS W 45 SR
WFRIE/Q SEPRE/Q Pi PZWiE/Q P2 PRFRIE/Q SEPRE/Q Pi PZWiE/Q P2
L 6.32 6.34 1.05 6.71 1.06 Tay 2.52 40.19 15.95 40.20 15.95
L, 15.79 16.12 1.02 15.95 1.01 Las 3.67 3.67 1.00 3.67 1.00
Ls 6.58 8.13 1.24 7.85 1.19 Las 1.58 1.58 1.00 1.58 1.00
Ly 7.18 12.21 1.70 11.24 1.57 Ly 6.55 7.86 1.20 7.86 1.20
Ls 17.12 18.21 1.06 18.35 1.07 L 12.34 16.54 1.34 16.78 1.36
Ls 13.42 35.62 2.65 35.62 2.65 Ty 6.70 6.70 1.00 6.70 1.00
Ly 5.94 10.22 1.72 9.86 1.66 Lo 6.70 6.70 1.00 6.70 1.00
Lg 8.61 9.12 1.06 16.43 1.91 Ly 6.70 6.70 1.00 6.70 1.00
Ly 4.95 15.32 3.09 12.57 2.54 Ly 7.72 8.68 1.12 8.89 1.51
Lio 6.22 6.78 1.09 6.78 1.09 Ly 4.28 10.68 2.49 10.87 2.54
Ly 6.84 6.84 1.00 6.84 1.00 | 4.37 547 1.25 5.32 1.22
L 6.22 6.22 1.00 6.22 1.00 Lys 4.79 12.34 2.58 28.08 5.86
Lis 6.22 6.22 1.00 6.22 1.00 2.38 3.78 1.58 3.68 1.54
L 5.67 6.84 1.21 6.45 1.14 Ly 2.38 2.38 1.00 2.38 1.00
Lis 4.85 18.32 3.77 17.21 3.54 3.32 3.32 1.00 332 1.00
Lis 8.14 9.23 1.13 9.54 1.17 Ly 4.29 10.56 2.46 10.45 2.44
Ly 8.36 8.86 1.06 8.93 1.07 Lso 13.24 16.46 1.24 16.87 1.27
Lig 10.53 46.64 443 43.46 4.13 Ls 7.22 8.47 1.17 8.75 1.21
Lo 10.78 10.78 1.00 10.78 1.00 Ls 7.22 15.68 2.17 17.85 247
Loy 5.94 16.43 2.76 17.85 3.00 Lss 1.72 1.72 1.00 1.72 1.00
Ly 7.61 7.61 1.00 7.64 1.00 L 1.72 1.72 1.00 1.72 1.00
Ly 9.43 65.78 6.97 68.45 7.25 Lss 8.61 10.52 1.22 10.65 1.24
Lo 9.54 15.38 1.61 22.44 2.35 Lss 7.22 8.65 1.20 9.12 1.26
Lo 13.26 14.57 1.10 15.12 1.14 Ls 7.22 7.22 1.00 7.22 1.00
Los 6.95 8.62 1.23 8.45 1.21 Lsg 7.22 7.87 1.09 7.95 1.10
Los 13.34 15.56 1.17 14.35 1.07 Lsy 4.29 70.79 16.50 70.50 16.43
Ly 7.42 7.42 1.00 7.42 1.00 Leo 4.29 6.39 1.49 6.21 1.45
Log 9.64 16.84 1.75 15.32 1.59 Le 3.32 3.33 1.00 333 1.00
Loy 11.54 121.68 10.54 121.68 10.54 Le 3.32 7.86 2.36 7.86 2.36
Lso 3.83 3.83 1.00 3.83 1.00 Le 3.32 121.18 36.50 120.68 36.35
Ly 4.26 21.75 5.10 22.12 5.19 Les 7.22 8.64 1.20 8.64 1.20
Ly 1.46 13.43 9.18 13.24 9.05 Les 4.29 4.29 1.00 4.29 1.00
Las 6.18 8.24 1.33 8.12 1.31 Les 2.38 4.21 1.77 3.98 1.67
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Fig.6 Diagnostic results by improved CRO algorithm
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Table 2 Comparison of diagnostic results
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Table 3 Comparison of diagnostic results between
with and without conductor loss
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Analysis of cascading failure evolution based on interaction between
primary and secondary systems
JIN Bo,XIAO Xianyong, LI Changsong
(School of Electrical Engineering and Information,Sichuan University ,Chengdu 610065, China)

Abstract: A method based on the interaction between the primary and secondary systems of power grid is
introduced for analyzing the mechanism of cascading failure evolution. The concept of interaction is based on
the physical mutual impact between the primary and secondary systems and its function during the evolution
of cascading failure is analyzed. A concept of protection trip severity is applied to characterize this interac-
tion and a variable weight model of primary system is established. A weighted topology model based on the
interaction is built and the network efficiency index is adopted to analyze the mechanism of cascading failure
evolution. Simulative results show that,power system becomes more vulnerable under this interaction;the
bigger the operating capacity coefficient is,the greater the cascading failure impacts on network efficiency;the
bigger the operating limit coefficient is,the stronger the robustness of power grid against cascading failure
becomes.
Key words: complex network theory; interaction; cascading failure; variable weighted model; network
efficiency
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Grounding grid fault diagnosis based on node tearing and
chemical reaction optimization algorithm
ZHOU Bin',PENG Minfang' HUANG Qingxiu',JING Jing' ,SHEN Meie’
(1. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China;
2. College of Computer Science,Beijing Information Science & Technology,Beijing 100101, China)
Abstract: With the combination of electric network theory,virtual molecular theory and chemical reaction
optimization algorithm,a method of grounding grid fault diagnosis based on the node tearing and chemical
reaction optimization algorithm is proposed to improve the diagnosis accuracy. The grounding grid is torn up
into several sub-grids and independent branches according to its topology and a fault diagnosis model with
multi-objective optimization is established. The Logistic mapping is integrated into the chemical reaction
optimization algorithm,which is applied to solve the established fault diagnosis model. Simulative results show
that the proposed method has high accuracy of grounding grid fault diagnosis.
Key words: grounding grid; fault diagnosis; chemical reaction optimization algorithm; note tearing;

Logistic mapping



