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Fig.1 Schematic diagram of sudden change loop
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Fig. 2 Schematic diagram of sudden change route
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Fig.3 Schematic diagram of sudden change subnet
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Fig. 4 Case under coincidence of sudden load change
and bad data
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Fig. 5 IEEE 30-bus system
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Tab.1 Results under coincidence of sudden load
change and bad data

57 M bf- /4 2

e i 0 S e
2-6 0.542 7 0. 380 6 0.1621 —0.080 3 0.242 4
5-7 —0.1388 —0.128 8 —0.0100 0.492 4 —0.547 4
6-7 0.173 8 0.3611 —0.187 3 0.1849 —0.002 4
6-8 —0.4113 —0.0117 —0.3996 0.0955 —0.4952
6-9 0.540 3 0.147 2 0.393 1 0.890 8 —0.497 8
6-10  0.456 9 0.123 5 0.3334 —1.3719 1.705 3

9-11 —0.678 6 —0.179 3 —0.499 3 0 —0.499 3
2 0.876 0 0.576 0 0.300 0 0 0.300 0
5 0.746 0 0.246 0 0.500 0 0 0.500 0
8 0.850 0 0.350 0 0.500 0 0 0.500 0
10 —1.858 0 —0.0580 —1.8000 0 —1.800 0
11 0.278 6 0.179 3 0.099 3 0 0.099 3
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Tab.2 Composing of sudden change network
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Tab.3 Results after verifying bad data and link
reckoning vector with bad data
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2 0.876 0 0.576 0 0.300 0 0.300 0 0

5 0.746 0 0.246 0 0.500 0 0.500 0 0

8 0.850 0 0.350 0 0.500 0 0.500 0 0

10 —1.8580 —0.0580 —1.8000 —1.8000 0

11 0.678 6 0.179 3 0.499 3 0.499 3 0
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Identification of Sudden Load Changes Based on Innovation Graph Approach

MAO Zhigiang' , CAI Zhongqin', ZHOU Suquan', LI Bijun®, LI Lei*, GONG Chengming®*
(1. Harbin Institute of Technology, Harbin 150001, China;
2. State Grid Electric Power Research Institute, Nanjing 210003, China)

Abstract: A sudden load change may bring a sudden change to operating state of a power system and has serious impacts on the
bad data identification in the state estimation with predicting functions. Considering engineering practices, an innovation graph
approach based identification method for sudden load change is further studied. The concepts of sudden change route and
sudden change subnet are proposed and the identification method for sudden load change is presented. After successful
identification of the suspicious nodes with large injecting innovation values, sudden change routes can be found among the
nodes. These sudden change routes can make up a sudden change subnet and all the sudden change nodes can be identified in
cases when multi generators are supplying a sudden change load. The nodes injection innovation and branches innovation
difference can be used for cross validation to identify the bad data occurring simultaneously with the sudden load changes. The
IEEE 30-bus system example is shown to explain the identification process by sudden change subnet. This method has also been
validated in practice.
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