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A method for performance monitoring of relay starting element based on wavelet transform

XIONG Xiao-fu', WANG Sheng-tao', SUN Xin', CHEN Xing-tian', ZI Mei-rong®
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology, Chongqing University,
Chongqing 400030, China; 2. Kunming Power Supply Bureau, Kunming 650011, China)

Abstract: The selection of starting elements and the threshold value for starting affects the performance of whole relay protection
equipment directly, however, there is no on-line method presently to analyze and evaluate the performance of starting elements in
relay protection devices automatically. This paper brings forward an on-line method for monitoring performance of starting elements
in relay devices, which is based on fault recorder data and wavelet transform. With the fault recorder data and the relay
information, we could monitor the performance of starting elements in relay devices. The method could detect if the performance of
starting elements in relay devices have reached the required guidelines, also it is of reference value for evaluating relay performance
completely, discovering hidden failure in relay system and accumulating setting data. The simulation results verify the rationality of
this method.
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Fig.1 Startup of relay protection
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Fig.2 Monitoring performance of starting element
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Fig.3 Model of line’s relay protection
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Fig.4 Model of the simulation system
REZHUT
EA=Eg=500 kV; 2% L1 KJ¥ 4 42 km, £
L2 KJE 100 km, 2% L3 K50 52 km, ki L4
K 100 km; &2 2% 547 PHYTEAR A 1E 7 FHPT
N Z,=0.01273+j0.2864 Q/km ; EFHF N Z=
0.3864+j1.2957 Q/km; ZEEEXIHIEFFHEAE N C=
0.01274 pF/km; ZREXTHERJFHAN C=0.07751
puF/km,
W =0.1s KA AB A B) J 4 s

Ex M

PR S

BEA 1200 Hzo 1 5C3REUREER M AL R 25 R A2 3]
IR A, St SRR A A, W
K5 Fir.

x10*
1 T

iIA

0 002 004 006 008 0.1 012 014 016 0.8 02
t/ms

5 ABXZERMIBEMM ixpil i
Fig.5 Waveform of iAB in bus M for the AB short fault
8 H] dbN /NBE R T dbS NBON BT AR S AT
5200, ARIIIE 6 Pttt .

x10°
1 T T T T T T T
r T o —~ L A
N Ve Ve Ve g
0 002 0.04 0.06 0.08 0.1 0.12 0.14 016 0.18 0.2
| 10
T T T T T~ 7N\ VN f/ T
_,¥_____ _— / NN
,(1) 1 il \\ v \ /"‘ NA N4 \"’l
0 002 004 0.06 0.08 01 0.12 0.14 016 0.18 02
5Ll : ‘ : : : .
or:k.*—f— e e e e [
-5 L 1 L L 1 1 L . L
0 0.02 0.04 006 008 0.1 0.12 0.14 016 018 02
4
2 x10 ; _
i S ——7.
,2 1 1 1 L L 1 L L
0 0.02 0.04 006 008 01 012 0.14 016 0.18 02
x10*
]l T T T T ) T T T T o
(])[ 1 I ! i L I L " 1 m'{“l

) .
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
&6 M sRI5 BN 5 R

Fig.6 Wavelet transform of i, in bus M
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