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Abstract - This paper presents a new energy function
reflecting the damping effect in multi-machine power
systems. The Lyapunov direct method provides precise
and rigorous theoretical backgrounds for stability
analysis of nonlinear systems. Incorporating damping
effects into accurate estimates of the domain of
attraction, which Is a minor but crucial point, has been
attempted with long history to yield partial success for
single  machine systems. In this paper, the
damping-reflected energy function presented in the
previous work has been generalized for application to
multi-machine  systems. The generalized energy
function is tested for the WSCC 9-bus system to show
the semi-negativeness of its time derivative.
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(a) Generator/LoadData

(unit : pu , Base : 100MVA)
Gen D[pu P i X ;ii E ;i Load
Bus [Hisec) Bus | PL| QL
No. /ad) [pul | Tpul | [pul| o,
1 123641005 ,000(0.0608 1056 5 1251 05
2 | 64 |005]163|0.1198/1.050] 6 09 | 03
3 | 301 {1 0.05108510.1813]1.016) 8 11001035
(b)LineData
Line No. FromBus-ToBus | Line impedance
1 1-4 0.0+10.0576
2 2-7 0.0+30.0625
3 3-9 0.0+30.0586
4 4-5 0.01+30.085
5 4-6 0.017+j0.092
6 5-7 0.032+;0.161
7 6-9 0.039+;0.170
8 7-8 0.0085+10.072
9 8-9 0.012+j0.1008
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