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ABSTRACT: At present, the power system is playing
a more and more important role in peoples’ life with
the great development of society and economy, while
the power quality will directly impact the overall
benefit of national economy. However, due to the
higher demands of users and the increasingly
complexity of power supply circumstance, the power
quality problem is becoming prominent and serious
day by day. In order to realize efficient monitoring of
power quality, the analysis on various transient events
is made a quite important research subject. In this
paper, the redundant lifting wavelet transform is
employed to implement identification and estimation
of disturbance that leads to transient events. By
designing simulation signals of three main transient
events i.e. voltage swell, voltage sag and short time
voltage interruption, how the final analysis effects will
be influenced by distinct decomposition scale as well
as different start and end time of disturbance is well
investigated. Simulation results verify that the
disturbance in transient events can be accurately
detected with the redundant lifting wavelet transform.
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Fig.1. Analysis of voltage swell event: (a) Time domain chart of voltage swell simulation signal;

(b) Analysis result of dy; (c) Analysis result of d,
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Tab.1 Analysis result of distinct decomposition scale for voltage swell event
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Fig.2. Analysis of voltage sag event: (a) Time domain chart of voltage sag simulation signal;

(b) Analysis result of dy; (c) Analysis result of d,
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Tab.2 Analysis result of distinct decomposition scale for voltage sag event

FHIRIZ(s) L5 Z(s) Frstit A (s)
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Fig.3. Analysis of voltage interruption event: (a) Time domain chart of voltage interruption simulation signal;

(b) Analysis result of dy; (c) Analysis result of d,
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Tab.3  Analysis result of distinct decomposition scale for voltage interruption event

FHIRIZ(s) LEHRIFZ(s) Frstit A (s)
SEBRAEH 0.0845 0.12625 0.04175
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AR P 0 0.198% 0.5988%
d; 0.08475 0.1258 0.04105
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Tab.4 Selection of two distinct disturbances
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Fig.4. Time domain chart of simulation signals of power quality transient events with disturbance 1:

(a) Voltage swell; (b) Voltage sag; (c) Voltage interruption
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Fig.5. Analysis chart based on redundant lifting wavelet for simulation signals of power quality transient events

ME 5 A LB T =R A HEA
e RIS 45 51008 0.137s F10.177s [T 0 1,

JS2 T TCARARTH /N A2 #4521 0 dy ASr I s

Amplitude/V Amplitude/V

Amplitude/V

with disturbance 1: (a) Voltage swell; (b) Voltage sag; (c) Voltage interruption

PLEhe 1k %1354 0.1368s #1 0.1767s, FfH.
X 2T T U B 0 R 8 AR 2] i A o
i, 5T iRA.

;
0.2 0.25
Timels

T

0.2 0.25
Time/s



K6 Pish2 T =M EEREESHIF0 G T HINIEIE:
(@) FEETE: (b) MEEFE: (o) A AL A

Fig.6. Time domain chart of simulation signals of power quality transient events with disturbance 2:
(a) Voltage swell; (b) Voltage sag; (c) Voltage interruption
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Fig.7. Analysis chart based on redundant lifting wavelet for simulation signals of power quality transient events

with disturbance 2: (a) Voltage swell; (b) Voltage sag; (c) Voltage interruption
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