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Computation Results of Unstable Periodic Cycles on the Stable Region Boundary
for Various AVR Characteristics
KITA Toshihiro (Kumamoto University)

Abstract

Several recent studies show the possibilities of effect of unstable periodic solution on the transient stability

region and propose the method to evaluate the stability region by obtaining the unstable periodic solution in

the state space. In this study the variation of the bifurcation structures around the Hopf bifurcation point

of a simple power system model according to the AVR characteristic is shown.
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Table 1.

X4 1.030 pu.| X, 0.618 p.u.|wp 1207 rad/s
Voo 1.0 p.u. Re 0.073 p.u.| Xe 0.47 p.u.
M 1059s |1}, 761s | X, 0.326 p.w.

System constants

Uy 3.08 Ly —2.01 Vis 1.05 p.u.
D 3 Gy 108.7 P, 14 pu
efs 1.05 p.u.
co =R+ (Xg+ Xe) (Xj+Xe) oene (10)
R
Cl=C5 = Cg = —— +rrvrrrnnnnennnnns (]_]_)
Co
X, +X X'+ X
pmey = Dt Ae o Aat e (12)
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ef=9 gv (Liv<gv <Uy) - (13)
Uv (9v > Uwv)
G = Gy (Vi = Vo) = (g — e}/ Ty - (14)
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Fig. 1. Static characteristic of 4, e and ey for Pp
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Fig.2. Bifurcation diagrams for Gy =108.7
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Fig.3. Absolute-value function and limiter ap-
proximated by Eq. (15) and Eq. (16)
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Fig.4. Bifurcation diagrams for Gy=108.7 indicating stable and ustable solutions
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Bifurcation diagrams for Gy =10 indicating stable and ustable solutions



