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Rapid flow transferring identification based on multiple line tripping and key branch set

NIE Hong-zhan, YUAN Xiao-dan, ZHANG Hui-qiang, WANG Fei
(School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China)

Abstract: In order to quickly identify flow transferring in real time, line tripping distribution factors (LTDF) based on DC power
flow and compensation principle is deduced to estimate the distribution of multi-line tripping power flow quickly, then combining
with the improved severity function, the concepts and solving process of key branch set and overload risk indicator used to estimate
impact of flow transferring are introduced in detail, which can apply to single line tripping and multi-line tripping equally and reduce
analysis range of subsequent load shedding control strategies. The example analyses of 10-generator 39-bus New England System
show that the method can estimate tripping power flow accurately, identify the branches severely affected by flow transferring
quickly and efficiently, overcome the deficiency of using distribution factor to evaluate flow transferring degree and miss-selection of
important branch, and has the rationality, feasibility and rapidity.
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Fig. 1 Single line diagram of New England 39-bus system
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Table 1 Comparison results of calculation and actual AC power

flow
b SC % FF 5 b
7%

¥ Pl Wi Wi
16-17 1 494.58 494.86 0.05
14-15 1 320.87 322.48 0.49
17-18 0.873 435.251 409.23 6.35
18-3 0.873 270.991 250.11 8.35
3-4 0.8525 267.98 260.6 2.83
13-14 0.2758 391.8055 393.82 0.51
10-13 0.251 390.012 4 392.47 0.62
2-1 0.147 5 214.6 217.65 1.40
1-39 0.147 5 116.02 118.52 2.11
11-12 0.024 8 10.803 2 10.65 1.44
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Table 2 Identification results of transmission section
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Table 3 Results of the evaluation index in key branch set

b3 SCESITHT RO E bR K Seprid
s AT JE SR U U BAE%
16-17 1 0.2591 494.86 600 -17.52
19-16 0 0.1579 454.45 600 —24.25
17-18 0.873 0.1127 409.23 600 -31.79
32-10 0 0.108 2 650 900 -27.78
35-22 0 0.108 2 650 900 =-27.78
33-19 0 0.0809 632 900 —-29.78
38-29 0 0.066 7 830 1200 -30.83
22-21 0 0.044 3 607.24 900 -32.53
13-14 0.2758 0.016 4 393.82 600 -34.36
10-13 0.251 0.0126 392.47 600 -34.59
14-15 1 0 322.48 600 —46.25
3-4 0.8525 0 260.6 500 —-47.88
2-1 0.1475 0 217.65 600 ~-63.83
1-39 0.1475 0 118.52 1000 -88.15
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Table 4 Flow transferring identification results of multi-line

dripping
b3 B T B
VRTE %
i Eizg 7 LR LR
19-16 0.1579 454.38 454.33 0.01
35-22 0.108 2 650 650 0
32-10 0.108 2 650 650 0
33-19 0.080 9 632 632 0
38-29 0.066 7 830 830 0
11-6 0.064 7 331.290 8 385.07 13.9
22-21 0.0559 615.1502 650 5.36
2-3 0.001 3 320.500 6 307.55 4.2
5-8 0 340.949 3 354.27 3.73
6-7 0 456.282 5 474.19 3.77
31-6 0 668.67 670.94 2.64
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