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New stability criterion for singular time-delay systems and

its application to partial element equivalent circuit
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Abstract: We analyze the stability of singular systems with time-delay, and derive a delay-dependent stability criterion

by using the delay decomposition approach and introducing an integral inequality. In the delay decomposition approach,

the entire delay interval is divided into multiple subintervals for which different energy functions are defined for building

new Lyapunov-krasovskii functional. A partial element equivalent circuittPEEC) model is used to validate the propose

method; results show this method is with less conservative than other existing methods in the literature.
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Fig. 1 Small PEEC model for metal strip
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Table 1 Comparison of r,,, using different methods

7% B=-2.105 [=-2103 p[=-21
SCHR[18] 1.0874 0.3709 0.2433
SCHR[19] 1.1413 0.3892 0.2553

N SCHR[15] 1.0874 0.3709 0.2433
SEFL 1.1413 0.3893 0.2554
N—o Rk [15) 1.5328 0.5185 0.3381
E 1.6086 0.5451 0.3558
N3 SCHR[15] 1.6238 0.5490 0.3577
EH 1.7053 0.5773 0.3765
N = SCHR[15] 1.6567 0.5599 0.3647
SEHL 1.7399 0.5888 0.3839
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Table 2 Maximum 7, allowed when 6 = 2

ik B=-2105 pB=-2103 pB=-21
SCHR[19] 0.4064 0.2783 0.2079
ik [20] 0.4064 0.2783 0.2079
FEH2AN = 1) 0.4065 0.2784 0.2079
EPI2AN = 2) 0.5640 0.3854 0.2877
FEHI2N = 3) 0.5964 0.4073 0.3040
EHI2AN = 4) 0.6080 0.4152 0.3099
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