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A Method of Transient Stability Analysis Using ANN

J. P. Lee, J. Y. Lim, S. S. Kim, P. S. Ji

Chungbuk Nat'l Univ.,

Abstract - Load models are important for improving
the accuracy of stability analysis. Load characteristics
are changed for voltage and frequency condition. In
this research, ANN with LMBP learning rule is used
to construct the load model. Characteristics of some
residential loads are tested under various voltage and
frequency conditions. Acquired data are used to
construct load models by ANN. Constructed ANN
load model are applied to transient stability analysis.
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Fig. 1 Concept of artificial neural network
x(t) = [v(t)v(t —1),0(t—2),f(t), F(t— 1), F(t = 2),p(t —1)] (2)
Ay = [p®)] (3

B dAFoA=  Levenberg-Marquardt  gHHE

(LMBP)& |83t AA324& & Aft. LMBP
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Fig. 3 The proposed stability analysis algorithm

4. M

41 %354 49

yatel E4dge AFAN dojg + Y& FBE
AP 98l 2bzt AERe 2 Audsel gated A
SAC A% B FAeE AN BN FER/FEAE,
2 Yoo guNde A2EASE 2489 Fed
g et

9, FUENE Fol AP AY L FH5E
AHIA FAS SEADT, AT 2% Ao
o A% % Foh4E FA3 WAL W Yo §9
Sxo] FNAolh B AFINE AYE 075lpul-
L0fpu], F3+E 09pul-L0fpuldl ¥a2 W)

% 50070 /secle] dlolH & @Hre A=V F& 17
dtof o 58 AE AAAgen FEIA £33 F At
D Fseg AEASG Yoo 2S4S FAAch

42 Ndy3 »dg 27

Agha Fope Astd e 3IESEAHAE IRHoRE &
dR3t7] A3t 3l A /}—:i%’% ABYEaRg o]&35q
MAEwetg 2dAsgo. dA2Re] FxE 749
P83 wd% 6709 £4F w4, 281 @ A9 &9
3 wHLE FAINT. 29 48 FEAEI Ry
TH 54 2498 23S HAE fFEAF R
FE/FEAY  IHEEHe EdE 2ZAE 05966
/0.5413[%]2 43EA RddEEASS ¢ & Uk

olg & WPeg AARE Y $ESAHE 4

- 330 -



< F3td HEYE A8E PAHE AAIRYS g9
3, B 3 A 28 E 1o vehigith

o

@ 6 i jES 200 20 w0

(a) active power

(b) reactive power
Fig. 4 The identification results of motor load by ANN at
voltage and frequency variation

Table 1 The component lead modeling error {%]

Item Error Remark 4
Heater 0.5352 Active power
Incandescent light 0.5879 Active power
Electric fan 0.5089 Active power
0.5550 Active power
Vac i
acuum cleaner 1.1646 Reactive power
0.2031 Active power
Fl t 1 "
uorescent Jamp 0.2428 Reactive power
' . 0.5966 Active power
Induct:
nduction motor 0.5413 Reactive power
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