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Fig.1 Potential function chart of bistable system
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Fig.2 Flowchart of traveling wave signal extraction by
variable step-size monostable SR method
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Fig.3 Current traveling wave signal with
superimposed white noise at Terminal-A
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Fig.4 Current traveling wave signal with superimposed
white noise at Terminal-A ,after wavelet transform
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Fig.5 Current traveling wave signal with superimposed
white noise at Terminal-A ,after HHT
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Fig.6 Current traveling wave signal with superimposed
white noise at Terminal-A,after SR transform
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Fig.7 Current traveling wave signal with superimposed
white noise at Terminal-A,after ITD transform
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Fig.8 Current traveling wave signal with superimposed
white noise at Terminal-A,after SR-ITD transform
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Fig.9 Current traveling wave signal at
Terminal-B, after SR transform

f/kHz

RHE R

10 B i SR-ITD A B EMITEES
Fig.10 Current traveling wave signal at
Terminal-B , after SR-ITD transform
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Fig.11 Traveling wave signals extracted by wavelet
transform for different SNRs

Pede | Ui /N i 25 e sk SR A 22 | /N D A i G 9k o
W4 BT I AR 5 R KM ATl R SR &5 Tl
MR IRYE AT IS S IR EBUCHUR R E | B B KRR
PR 2% I L T A S EUE AL I
=Sl S o R N T N A S R =
K HHT &b P55 515 B 05 B PEOE an & 12 Fiw

3.0 3¢
= 0.5 W | = 1} |
S v | A
80 | 80
= 40 1 =2 40 ‘
X N
0 0
1000 2000 1000 2000
SRR R SRR R
(a) TN 10 dB (b) 1M A 20 dB
20 r 207
N N
jus) L = L
N 0.5 w‘nw-JLWMJ‘w N 0.5 w‘»m—wl'vp,ﬁ_v"-w
-0 o
. 100 1 L 80T
§ 50 g 40 | ‘
S = 0 |
1000 2000 1000 2000

(d) fRW N 40 dB

(c) fHME R 30 dB

B 12 AEMEBELL TH A HHT REWITRES
Fig.12 Traveling wave signals extracted by HHT
for different SNRs
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Power balance control based on super-capacitor energy storage for

micro-turbine power generation system
WANG Shuai,DUAN Jiandong,SUN Li,FAN Shaogui
(Department of Electrical Engineering,Harbin Institute of Technology,Harbin 150001, China)

Abstract: Based on the analysis of its working mechanism,it is found that the impact load of traditional
micro-turbine power generation system during its operation in microgrid is due to the slow response of its
micro-turbine output power regulation,aiming at which,a strategy of quick instantaneous power control based on
the impact compensation is proposed to make up for the instantaneous output power shortage of micro-turbine.
The instantaneous compensation power control is based on the power response prediction of micro-turbine
generator set while the quick dynamic power response is based on the super-capacitor energy storage to
compensate the slow dynamic power response of micro-turbine output power,which balances the system
instantaneous power in real time to ensure the stable DC bus voltage and enhance the adaptability of micro-
turbine power generation system for the impact load. The correctness and feasibility of the proposed control
strategy are verified by experiments.

Key words: micro-turbine; electric power generation; impact load; super-capacitor; energy storage; power

control
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Fault traveling wave detection based on SR-ITD

LI Zewen,LIU Bohan,XIONG Yi,ZHAO Ting,GUO Tiantian, TAN Muzi
(The Grid Security Monitoring Technology Engineering Research Center of the Ministry of Education,
Changsha University of Science and Technology,Changsha 410076, China)
Abstract: Since the traveling wave signal is interfered by strong noise during its extraction in substation,
a method of traveling wave signal detection based on SR-ITD (Stochastic Resonance-Intrinsic Time scale
Decomposition) is proposed,which applies the stochastic resonance method to effectively enhance its signal-
noise ratio during the processing of detected signal and then the intrinsic time scale decomposition to
analyze the traveling wave signal for the accurate detection of its characteristic information. Theoretical
analysis and simulative results indicate that,the proposed method can effectively extract the traveling wave
signals from the strong noise disturbances of substation and accurately detect the contained fault information.
Key words: fault traveling wave; stochastic resonance; intrinsic time-scale decomposition; noise; electric
fault location



