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Time-Delay Related Stability Analysis of Power Systems Based on
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Abstract: A study has been carried out on the robust stability problem related to time delay in power systems.
Firstly, a power system model is established with time delay taken into consideration. Next, by constructing the delay-
product-type augmented Lyapunov-Krasovskii functional, a new low conservatism stability criterion can be obtained
with the free-matrix-based integral inequality method adopted to define the derivative of the functional. Finally, the
effectiveness of the proposed method is verified by a single-machine infinite system, a 4-generator 11-bus power system
and a typical second-order system.
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0.1 0.2 0.5 0.8 NDVs
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ik [24](Conditions 1 ) 4.9663 43191 3.3958 29833 514
AT 50010 44725 3.5282 3.1268 886

x5 fl2H8ERE 1 THRERHIREBRE I
Table 5 System delay stability margin 4,,,, with

different u given by example 2

ok a
0.1 0.2 0.5 0.8
SCH [21] 74010 47650 27090 2.0910
ik [24](Conditions T ) 7.4322 4.8258 27497 2.1150
SCHik [24](Conditions 11 ) 7.5723  4.9469 28013 2.1370
AT 77189 50226 28403 21791

WMELR 4. R 5 PSEIREERIG A AL
D7 R RE RGN ORATEAR BV R MG, (HEASCY
BAEWRIR R RR L, HRE I EMNIEK, H
AR SO LA A B g Y F 225U R R Lyapunov-
Krasovskii 12 B& Hf it #ff 96 B0 h(1)my(¢)Uny(r) Fl
(h=h(0) () Un(e) s . FEERI5 AL KEZ
BR R T (2, s) F (e, s) AL S I 2RSS R
3T HPE R, DL BRI, FA UL T
SO EAE S RGRSTE )y TRA AR

5 ZHiE

A LR ) RGBT AT, Gl
FE B iy e FUAE T Y Lyapunov-Krasovskii 72 R . 7543
FIANZ s R RS R Z R, TR0 pRR Sl 72
Hl S AT, IR A R AN
XPZ bR PG T B, A8 T B /MRS BB A G
FOE B . IR B R I T BRAILTIC 9T K RS
4L 119 5 ARG MR Y R R e b, G
LR, ASOT I I BAT /N RS
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