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Reachability of the Sliding Mode Control for Multimachine Power Systems

Kazuya Yokoyama, Associate (Niigata University), Hiroyuki Kaizu, Member (Niigata Institute of
Technology), Hisakazu Kikuchi, Non-member (Niigata University)

This paper presents conditions of reachability onto a switching plane for the sliding mode control of phase-
shifters in multimachine power systems. Sliding mode controllers are usually synthesized so as to satisfy
only the existence condition of a sliding mode. However, there is the border of an asymptotically stable
region and a system state cannot reach onto a switching plane unless a state at the start of contral (initial
state) exists in that region. Hence, reachability is defined as an asymptotic stability of the initial state.
A sufficient condition to reach onto a switching plane is given by an energy-type Lyapunov function. It is
described by control parameters which are introduced to find required control gains rather than feedback
gains themselves. This allows us to straightforwardly evaluate an asymptotic stability. A phase-shift control

system is numerically tested in a 2-machine l-infinite-bus power system. The simulation results show that

improved control system offers faster transient stability and achieves the reachability of a switching plane.
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Table 1. Machine constants and initial conditions

M D T4 T} E §*
(sec) (pu) (pu) (pu) (pu) (rad)
Gl 9.0 2.0 1.651 0.232 1.141 1.179
G2 6.0 2.0 1.220 0.174 1.077 0.737
F2 HHHNRT A—&DO—BEH
Table 2. Control parameters
Amazr = 0.2, @Gmin = 005, rmezr = 2.0, 7min = 0.5,

c1 = 0.089, c2 = 0.074, apy, = 0.0215, ap:, = 0.0335,
apz, =0, apz, =0, fpy = 0.02, Bpp = 0.05
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Fig.4. Time responses of generators
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