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Research on multi-sections coupling characteristics of chain network dynamic stability
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Abstract: The network structure and power flow of subsystem have some influence on the dynamic stability of
interconnected power system. For power grid with multiple sections chain structure, a calculation method of relative
sensitivity and mutual coupling degree between transmission sections in chain grid is proposed, in order to research the
difference of effects of sections on power system stability and the coupled mechanism. The change law of system
damping ratio after disturbance and relative angles between the delivery end and the receiving end of interconnected
system, is analyzed, according to the relationship between interface power flow and angle difference at two terminals. It
shows that there are several factors associating with the section sensitivity, such as equivalent reactance, the angle
difference and inertia time constants of sending-end units. Based on the coupling relationship between transmission
interfaces, it would be easy to coordinate interface power flow control in actual network, and it is proved effective and
feasible by the results of three-machine system model and Mengxi chain network.
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Fig. 1 Interconnected system equating schematic diagram
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Fig. 4 Power flow distribution when P,g=300 MW, Pp=500 MW
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Table 1 Three-machine system operating information

APy (11)

with Ppc change
Py Fye O O Js ¢
300 400 19.217 14.821 17.019 0.060
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Table 2 System operating information with P,g and Ppc change

Lo Py 1 % S ¢

253 507 23.10 18.93 21.01 0.056
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Table 3 System operating information with P,g and Ppc change

P, By [ [ X 4
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Fig. 5 Schematic diagram of Mengxi 500 kV power grid
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Table 4 Equivalent information of every sections and
sending-end power units
W EEA/MW HEE IR ] SEAEA

SRR P p.u. s JE/°)
AlA, 4200 0.0063 731.02 50.96
AB 6300 0.0043 178.08 36.03
BC 4500 0.0072 69.79 19.8
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Table 5 Power flows coupling situation between Hubao and external-delivery section
Js ¢ RN ] I = T T AL
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Table 6 Power flows coupling situation between Hufeng and external-delivery section
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