532 4 55 5 77 I N DR A N S S 74 Vol.32 No.5
201849 H Journal of Hunan University of Technology Sep. 2018

do0i:10.3969/j.issn.1673-9833.2018.05.007

A EE TR B e )y R 5e b A

R O, B4k, XA

CME TR S SR TRERE, WIF AU 412007)

i E: ERAFRGENEZGET, HHEARZHNEERALAZARRINRRAZ—, ATt a A
RARERGYR, ANE N RAATHZBBER LIRS K A%, BEEBEREFH 0w RariE, tr
AT B OBLE SRS R X0 B4 R AL S KT T ARIE BN ) 2 AR R B i As R, G, Bid &
FRAE AN ER] T AT 4R 7 ik Ab A SR B & ) 2 AR AT 69 BT A

KEIR: wFir; R, B A% mMEES &

RESES: TPI3 XEkRERD: A XEHE. 1673-9833(2018)05-0039-05

Application of Delay-Dependent Stability Analysis in the Power System

YUAN Nan, ZENG Hongbing, LIU Xiaogui
( College of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Time-delay is one of the reasons accounting for the instability of the power system in the increasingly
complex power system. A tentative discussion has been made of the effect of time delay on the stability of power
system. In view of the classical model of single machine infinite bus system in power system, the system equation
affecting the time delay can be obtained through modeling, followed by the acquisition of the delay margin stability of
the excitation control system by using the delay dependent stability condition based on the free weight matrix integral
inequality. Finally, the actual model verifies the efficiency of the proposed method in the improvement of the delay
margin of power system stability analysis.
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Fig. 1 Single machine infinite bus system
TG, R A S R ) g B BB IE TS R
F4 "B ITRES IR, BEIHSES RS
e, AT PUR RO TR OR
—S:wB (CO - 1) )
6=—(P, 7.~ Do).

—~7 1 ’ 7
E! =T—(Efd —E! —(x, —xd)Id),

do

(1)

Efd =_§_:(Vt(t_h)_Vref)_%(Efd _Efdo)O
K o AWML

wp HEE AR 5

M B S B

Dk FaALRHIE 745

E,; AR g A

Ty PR FAAILAE F-FFBE I 1) 3 485

Xgv X SRR AR S A L

K F T, 5350k B ALl e 42 Tl 484 e B Lok 1]
WG
Ego NINHEH S
B R AL ZH R, H 0 e R Ak PR 3 R A A PR R
Vier F9R BB H B 22 (R 5
L, AL 2R d R g B R, HAT
E; ~V, cosd

[d 7 5 (2>
Xe + X,
V. sindé
1(] = : ’ o (3)
X, +x,
v, =\/(xq[q)2+(E;—x;Id)2 ; (4)
E )V, sind
P.= — (5)
Xe + X,

b x, B x, 0B L BURT g ST
ARHIFFE B E [ BRALTE 55 K R GE A 5 S 50 HL
E AR LM (pu) , A0 1 FoR 79 Hg 7y
R BT E AR
1 BHNEFKRZNEXLSHRERE

Table 1 Parameters of the single-machine infinite bus system
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Table 2 Comparison of system time-delay stability margin

under different control gain values

RGN E M /ms

K SCik [11] ES'S B %
50 320.45 326.89 2.0
60 262.34 267.52 2.0
70 221.20 225.74 2.1
80 190.49 194.71 22
90 166.62 170.75 25
100 147.51 151.67 2.8
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Table3 Comparison of system time-delay stability margin

under different mechanical powers

RGN EMRTE /ms

P, Sk e FEEE /%
0.1 215.80 218.01 1.0
0.3 210.11 212.37 1.1
0.5 198.94 201.33 12
0.7 182.53 185.23 1.5
0.9 160.75 164.20 2.1
1.0 147.51 151.67 2.8
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