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Research on the equivalence of large-scale power system using node sensitivity analysis approach

WU Yan', YANG Shugiang', JIANG Zhixun?
(1. College of Physics and Electronic Information, Luoyang Normal University, Luoyang 471022, China;
2. Changjiang Institute of Planning, Design and Research, Wuhan 430000, China)

Abstract: Using the method REI to simplify the large-scale power system, the equivalented resistance of electric
trassimision line is maybe negative; such things don’t tally with the reality. The cause of this problem is that the nodes in
external systems aren’t distinguished in the process of equivalence, so that the key nodes which make a big difference
with the researched system’s stationary and transient characteristics, and have strong correlation with the researched
system are eliminated. Aiming at this problem the node sensitivity analysis approach is proposed; according to the
network power correction equations to define the system’s reactive power and active power sensitivity matrix, and
combining the practical measurement sensitivity of the grid, the method to estimate the key nodes in external systems
which must be reserved is put forward; and this process is introduced in coherent-based equivalence of large-scale power
system. Using BPA simulation software and taking the New England standard 39-node system as the test example, the
external system is simplified by the improved coherent-based equivalence method; the validity and the feasibility of this
method is verified by the stationary and transient characteristics of the equivalented system.
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Fig. 1 Connecting diagram of New England standard

39-node system
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Fig. 2 Contrast connecting diagram of equivalented network
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Table 1 Power flow of link line

itk 4 JR R G4 2R S R L
bus_3-bus 4 92.8+110 89.6+j110.2
bus_9-bus 8 20.1470.1 19.1+4i70.1

bus_15-bus_14 5.1-i35.8 5.4-35.7

R2 MRAFHRBEE

Table 2 Node voltage of researched system

- BV, A6/ )
" R ) T )

4 1.004/1.004 -9.6/-9.6

5 1.005/1.005 -8.6/-8.6

6 1.007/1.008 -7.95/-8.0

7 0.997/0.997 -10.13/-10.1

8 0.996/0.996 -10.62/-10.6

10 1.017/1.017 -5.43/-5.4

11 1.012/1.013 -6.28/-6.3

12 0.988/0.988 -6.24/-6.3

13 1.014/1.014 -6.1/-6.1

14 1.012/1.011 =7.7/-1.7

31 0.982/0.982 0/0

32 0.983/0.983 2.57/2.6
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Fig. 4 Active power flow curve of link bus 3-bus_4
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Fig. 6 Bus_4 voltage curve of researched system
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