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Fig.1 Hierarchical evaluation structure of transformer

considering NI of power grid
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Fig.2 Structure of hierarchical evaluation model
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Table 1 NI and maintenance order of 40-bus
system in some power grid

R a; (1) Iy; ¥:(t) WF1 WF2
1 0.006 32 7.316 2 9.983 0 15 26
2 0.002 35 7.144 7 9.993 3 14 31
3 0.018 16  8.296 6 9.969 1 30 20
4 0.000 08 8.385 6 9.999 9 31 33
5 0.003 64  6.560 6 9.987 5 5 29
6 0.020 78  7.469 3 9.947 4 18 16
7 0.007 41 7.336 8 9.980 3 16 24
8 0.021 19  7.938 9 9.956 3 24 18
9 0.006 52 8.128 1 9.987 8 28 30
10 0 8.264 1 10.000 0 29 36
11 0.017 11 6.828 1 9.945 7 11 15
12 0.008 26 8.039 1 9.983 8 26 27
13 0.03550  7.965 3 9.927 8 25 12
14 0.12924  6.487 8 9.546 1 4 1
15 0.027 56  6.357 0 9.899 6 1 9
16 0.064 69  7.495 1 9.838 0 19 5
17 0.064 69  8.879 2 9.927 5 37 10
18 0.144 69  7.021 2 9.569 0 12 2
19 0 7.755 8 10.000 0 22 37
20 0.065 48  6.671 4 9.782 0 7 3
21 0 — — — —
22 0 — — — —
23 0.026 60  7.517 9 9.934 0 20 14
24 0.011 61 8.097 2 9.977 9 27 22
25 0.001 06  8.672 7 9.998 6 34 32
26 0.017 81 8.8779 9.980 0 36 23
27 0.030 02 7.641 6 9.929 2 21 13
28 0.03139 6.4159 9.887 5 2 6
29 0.029 98  6.4479 9.893 5 3 8
30 0.002 09 — — — —
31 0.033 54 8.5222 9.950 4 33 17
32 0.03386  6.762 8 9.890 4 10
33 0.017 41 8.442 9 9.972 9 32 21
34 0.01098  6.730 6 9.964 1 8 19
35 0.000 02  8.787 8 10.000 0 35 35
36 0.004 98  7.050 0 9.985 3 13 28
37 0.021 19  6.589 8 9.927 7 6 11
38 0.00535 6.753 3 9.982 6 9 25
39 0.000 03  7.848 1 9.999 9 23 34
40 0.078 43  7.4199 9.797 6 17 4
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Transformer maintenance scheduling method considering
node importance of power grid

ZHANG Hongzhi' | XIONG Weihong®, XIE Zhicheng’ , HAN Xionghui*, LI Zhengtian' , LIN Xiangning'
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
School of Electrical and Electronic Engineering, Huazhong University of Science and Technology, Wuhan 430074 China;

2. Central China Electric Power Company, Wuhan 430077, China ;3. Extra-High Voltage Transmission Company of CSG,
Guangzhou 510663, China ;4. Meizhou Power Supply Bureau of Guangdong Electric Power Company , Meizhou 514021, China)
Abstract ; The operating state level of transformer is evaluated by using the health index theory. The power grid to-
pology model is established by the complex network theory,and the impact of the operating status of the power trans-
former on the power grid is represented by node importance index. Combined with the importance of nodes, the trans-
former state assessment results are modified and the maintenance sequence of all equipments in power grid is worked

out. The feasibility and validity of the proposed method are verified by the actual data of some power grid.
Key words : power transformers ;state assessment ;health index theory ;complex network ;node importance ; maintenance
sequence
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Detection of broken rotor bar fault of asynchronous motor based on

Duffing system and extended Prony algorithm
XU Bogiang, WANG Zhiyuan
(School of Electrical and Electronic Engineering, North China Electric Power University , Baoding 071003, China)
Abstract: A method combining with Duffing system and extended Prony algorithm is proposed for the BRB ( Broken
Rotor Bar) fault detection of asynchronous motors. The Duffing system is sensitive to the initial parameters, which
can be used to accurately extract the fault feature components in stator current signal, however, it cannot effectively
estimate the amplitude of fault feature components. In order to solve this problem,the extended Prony algorithm is
proposed to determine the amplitudes and initial phase angles of fault feature components. Simulative and experimen-
tal results show that the proposed method is practicable,effective and simple ,and the detecting results are intuitive.

Key words : asynchronous motors ; Duffing system ;extended Prony algorithm ;broken rotor bar fault; detection



