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Table 1 Cross-correlation coefficient of IMF components
after EEMD spatiotemporal filtering
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IMF J3 4t LR TP

imf7 0.3739
imf8 0.6469
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Table 2 Mode information of IMF components
after EEMD spatiotemporal filtering

IMF Zr i ¥R s e

%/ He fHJE It AL /rad

imf7 1.2876
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1.0029
0.2933
0.1638

0.8038  0.7650
0.0526  0.8935
0.0522 1.1524
-0.2359  0.1102
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Table 3 Comparison between results identified
by proposed method and theoretical values
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Table 4 Cross-correlation coefficient of IMF components
after EEMD spatiotemporal filtering
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Table 5 Comparison of identification results
among four methods for signal with noise
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Improvement of grounding-fault distance protection under CT disconnection
CHEN Fufeng
(Guodian Nanjing Automation Co.,Ltd.,Nanjing 210003, China)

Abstract: The behavior of distance protection under CT(Current Transformer) disconnection is studied and
its influence is analyzed based on the fault-circuit resistance measured by the protection,which shows that
the influencing factors are the direction of power flow and the position of faulty phase. At the power-
source side,the grounding-fault distance protection tends towards the miss operation when the in-zone fault
occurs in the leading phase relative to the phase of CT disconnection and towards the improper operation
when the out-zone fault occurs in the lagging phase relative to the phase of CT disconnection,while it
behaviors on the contrary at the load side. Combined with the method of CT disconnection detection,an
adaptive grounding-fault distance protection scheme is proposed,which is theoretically analyzed and verified
by the test. Suggestions are given on the CT circuit and protection configuration.
Key words: relay protection; CT disconnection; grounding-fault distance protection; overstepped action;
miss operation; electric grounding
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Online dominant mode identification and warning based on EEMD-NEXT for
low-frequency oscillation in operating conditions
WANG Songjun,LIU Dichen,LIAO Qingfen,ZHOU Yutian, WANG Yajun, WANG Yifei,ZHAO Yijie

(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A method of online low-frequency oscillation dominant mode identification based on the dynamic

measurements of WAMS(Wide-Area Measurement System) in operating conditions is proposed,which combines

EEMD (Ensemble Empirical Mode Decomposition) with NExT (Natural Excitation Technique). The EEMD is

used to deal with the unstable signal and select the dominant mode with its spatiotemporal filter,cross-

correlation coefficients and signal energy weights. The NExT is used to obtain the cross-correlation function.

The time-varying amplitude and frequency are identified by the Teager energy operator and the damping

ratio is identified by the signal energy analysis,which are applied to the early warning system. Simulative

results of case study show that,without artificial incentive and with strong anti-noise ability,the system

dominant mode is identified and the illusive mode is eliminated accurately in realtime.

Key words: ensemble empirical mode decomposition; natural excitation technique; operational modal

analysis; low-frequency oscillation; dominant mode identification; stability
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