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ABSTRACT: Considering both static power transfer limit and
dynamic load characteristics a voltage collapse alarm system,
which raises different alarm levels of voltage collapse, is
proposed to warn that voltage collapse will occur possibly. The
higher the alarm level, the more possibly the voltage collapse
occurs. Both system fault and slow load growth can lead to
voltage collapse, and the proposed alarm system is designed for
the latter. The proposed alarm system is implemented by fuzzy
logic and it excels at processing problems of uncertain and
nonlinear problems. Two main factors leading to voltage
collapse, namely the static power transfer limit that is
represented by line stability factor (LQP) and the dynamic load
characteristics that are reflected by dQ/dr and dP/df, are
considered. By means of fuzzy processing dynamic voltage
stability indices are attained and divided into different alarm
levels, i.e., the voltage stability level. The feasibility and
effectiveness of the proposed alarm system are verified by
IEEE 39-bus system, in which electric motors are taken as

dynamic load.
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Fig.3 Basic structure of voltage collapse alarm system
22 BRHWEERE

EREEP P RN EENBESRZ
BHES, EENMESY ROBETER —»REX L,
HRET —BRGT: y

A: X >0, 1], x > p,(x)

WFRES 4 R X FHIEHES, Hu,(x) £5R
XHENMTExBTES AKRE, WATE B
THMES A WRERY BHEETLHRER
YU iR .

BRI RE I AR R RIREL, BERIRIIN vT
PABE XA~ FAEAIE A

IFxis ATHEN yis B

He: YMYRIESEZE: AMBARHRB YA Y
EHRRBE S E NHES

ﬁﬁﬁﬂ%%mﬁﬁ%\ﬁﬁﬂME‘ﬁmﬁ
HBR AR 4 WA 8. B kBB
BRAEMBAE,: REEEESREEH N
TE SRR, LHEEMMAR, HIEREEHE
IR BB BJE B R L B
%%ﬁﬁ%ﬁm% HERH ML MBS iR,

ﬁAgﬁﬁﬁm%Hﬁmﬁﬁﬁkﬂﬁﬁﬁh+ﬁmi

I>€>§j_ BRI Aéif:k_

4 EHHEERZ 4 MER

Fig.4 Four modules of a fuzzy inference system
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