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Fig.1 Simulation model of resonant earthed system
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Fig.2 Transient zero-sequence current of
grounding fault with high resistance
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Fig.3 Transient zero-sequence current of
grounding fault with low resistance
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Fig.4 Schematic diagram of time-window division
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Fig.5 Schematic diagram of waveform grid division
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Fig.6 Fault transient zero-sequence current waveforms
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Faulty line detection based on transient waveform difference recognition
for resonant earthed system
GUO Moufa,GAO Yuan,YANG Gengjie
(College of Electrical Engineering and Automation,Fuzhou University, Fuzhou 350108, China)

Abstract: When single-phase grounding fault occurs in resonant earthed system,the transient zero-sequence
current waveform difference between faulty line and healthy line is bigger than that between healthy lines,
based on which,an approach of faulty line detection is put forward. The wavelet packet decomposition,
reconstruction and information enhancement are carried out for the fault transient zero-sequence current
waveform of each line and the amount of time windows is determined for each frequency band according to
its size. The distribution feature matrixes of each time window and its relative entropy are calculated and
then used to recognize the waveform difference degree among the same time window of different lines. The
faulty line is then picked out by the equal weight voting from the candidate faulty lines selected during
waveform difference recognition for different time windows. Substantial simulative results show its accuracy
and reliability.

Key words: faulty line detection; wavelet packet transform; relative entropy; waveform difference

recognition; equal weight voting; resonant; electric grounding
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Integral-integral estimate of interconnected system ISS and
its applications in isolated system
QIN Boyu,ZHANG Xuemin, WEI Dongning

(State Key Lab of Control and Simulation of Power Systems and Generation Equipments,

Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: ISS(Input-to-State Stability) theory judges the stability of interconnected system according to the
stabilities of its subsystems,which can be properly used in the stability analysis of isolated power system
with variable topology. Two premises are necessary:acquiring the ISS/10S (Input-to-Output Stability) property
of equipment;obtaining the stability criterion of interconnected system. Because the integral-integral estimate,
the equivalent form of ISS definition,can more accurately define the ISS property of equipment,the local
I0S theorem for interconnected system is deduced under the integral-integral estimate definition,which
detects the stability of interconnected system by judging only two algebraic inequalities based on the
acquired ISS/10S property of equipment:the small gain condition and the locally stable condition. The
stability of an interconnected system with generator and motor is analyzed with PSCAD simulation software
and the simulative results verify the correctness of theoretical analysis.

Key words: input-to-state stability; input-to-output stability; integral-integral estimate; electric power

equipment; interconnected system; stability
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