EMEEOH 2 0 8 % i B Vol.34 No.9
2014 £ 9 A Electric Power Automation Equipment Sept. 2014
R U STl A S LR A OSSR
PRI AR Fh I K E A

(BEIRKE MBEGLARKREAGHREEELE 1k XX 430033)

BE. W THOELRARBFHRE EFTHUEREIMELAKX LB THI B RAKBH N AT
TH BB RN IR LRI BHEE TEZRAB R EERRAKN L Hhd 5 fe
B U AR AR FFEATLER. REEARRAAN G X G B E g mat bR b 280 3 & 6 38
i 5 B S 40 3 R Fe Ak o B R) R, Y B B B S G A Bt W R B B B IR) e 4 B % 40 A JE AT 1) 38 e o dr ok S0
JERF R Y ARG At BBy Ak b R A bl S R R M 3R Y, & A1 A T PSPICE 45 A K A e
300~2500 V#r AN 24 V i e RE BB R AN H i W R B EEZ R FTRITTH A ER
Bl 45 R KRR LR 45k B

L. Mo, B, WERM, PSPICE; B

HESES. TP29 XERERIRES . A

0 518§

3 Bl R R R AT AT R A 0 0 I A 5 AR
W BT RS AN W UE AR NE U A AR R
TASTE R G, B R I AT SR A i) B L BR By H i 1t
H R, — B H A A HL R FE 200~ 1200 V 22 18] i i e
JEFE N 3.3~48 V, & U338 5 /T 100 W, il
F AR IE A X By e TR ) R AR A AL
TR AR D R RN /N ROSE Bl T e A R
Yty W R 2 ) o AR O AR G 1 A B L DR
R TR BT A B R R AR AR P I R S o
A GFEAR KRR B Wik T AR I R G Rk I i 42 | %
G T X R A 4 G B SR Wl T R Sk B a2
Al Ty R AT RE T AR RS2 R A R TR AR A R
SGBIEL bRiELL  BEEE R R G T dE b b H LR
7 & 1) S BT B v PR R 9 R (R B Bl R YR

A HA AR D, SCBOANIE 3 DC/DC e A
LN TR R R N PO ] 8 e Y 7 I R P A
JH T8 Fh il Bl A s b 350 RH bE T U 4 | OO
DC/DC ZEH s 45 A0 fa] o AR, HA A B F
F2IF 5 Y LR R R A RCD W H B )
BRCRAN TR 10T RS I A i 1) T 56 H R N 74
S LR I HL R JERE 2 [R5t E S A TG T 4 m
ATAT R A, Al H T8 A AR B M RE R i
A AR B S B VR R Bl R — i
JE AR A B H BH 25 PWM O A A N H 2 T
o ORSCEL PWM G B H A 8, IS th il Bh Ze 4l
HCERAE TARE AR X 5 o F A A 4l B e 5 R O

Wr#s B8 .2013-07-30; € B H#3.2014-07-01

ES£TEH . DR AAHFELTAA(51177170)

Project supported by the National Natural Science Foundation
of China(51177170)

DOI: 10.3969/j.issn.1006-6047.2014.09.012

1EH TAE G N A8 A sh VI B a8 3, LA AR 346
FE, PWM & F H IS 3G 4l B 58 20 45 5 e i) 57 HL
JE2R PWM ot b | D00 % Bl B A 3l sl

T B i 3 L A ) U B i X B LR
Je Bl A R TR T HCH B AR S R R Y AR I R
Gife s AT A SCER A BFSY BT, AR SO
A B YR B R shid FE R IR ST

AT T B RS Bh R 4 T S B A R
Ja B OC A = R B AR v e SR A R S
B G2 v e 2 1 T B R AU s A B T
EMEHBBEBRE MR NWEERNE, ke, T
PSPICE X € 37 i SUAE B 3 FL 6 iR AT T 5 B4 M, 9F
TEBTTI 300~2500 V fif A 24 V i 5 0 [
i Bl L VR AE AL T AT SR B UE

1 HBEIREMERE

i O L TR — BR T PWIML L A R 42 i O 5 A8 i
W, 308 e R R Y B AR A Y o S LR S
R IR E HR, BT L PR B X TR
e 5 1 Bl A A O S i 2l B L R Bl o AR 2 AT
AT,

H]Uh.w E] R
Ry

p—

ZSZSC% U
U lucasaa PWM|®

Uksinse BU m
U
L

B 1 WERHBEETEE

Fig.1 Schematic diagram of two-tube flyback circuit
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Fig.3 Schematic diagram of APS startup
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Fig.4 APS startup processes
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Tab.1 Simulation parameters and startup time of APS

v Ueis/V — C/pF  C/mF  Ci/pF  Ly/mH  R/Q  Rg/kQ  Rans/Q  An/ms  An/ms  Atz/ms
1 200 10 1 100 0.1 20 100 0.05 83.15 2.7 0.85
2 200 10 1 100 0.1 20 100 0.05 83.15 — —
3 200 10 1 100 0.2 20 100 0.05 83.15 1.2 1.00
4 200 10 1 50 0.1 20 100 0.05 83.15 1.0 0.85
5 200 10 0.5 100 0.1 20 100 0.05 83.15 3.0 0.45
6 200 10 1 100 0.1 10 100 0.05 83.15 22 0.85
7 200 10 1 100 0.1 20 120 0.05 100.00 24 0.80
8 200 15 1 100 0.1 20 100 0.05 124.50 3.1 0.70
9 200 10 1 100 0.1 20 100 0.10 84.20 2.6 2.80
10 150 10 1 100 0.1 20 100 0.05 112.90 — —
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Tab.2 Experimental parameters and startup time
F%  Upaw/V  C/pF  C/pF  Ly/pH  R/Q  Re/kQ Rese/Q  Ati/ms  An/ms  Anz/ms
1 200 200 660 198 60 84 0.6 1640 24 436
2 200 200 660 198 60 66 0.6 1240 23.8 42.6
3 200 200 660 198 60 66 0.6 1180 — —
4 200 100 660 198 60 84 0.6 1180 19 —
5 200 100 660 198 60 84 04 829 21 432
6 200 100 660 198 120 84 0.4 828.8 20.8 432
7 200 100 660 198 4R 84 0.4 820.8 20.6 43.2
8 300 100 660 198 120 84 0.4 508.8 23 38.6
9 300 100 1320 198 120 84 04 515.4 22 40.0
10 300 100 660 286 120 84 0.4 503.4 0.5 43.6
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Self-excitation startup of high-voltage and wide-input auxiliary power supply
HU Liangdeng,ZHAO Zhihua,SUN Chi,CHEN Yulin
(National Key Laboratory for Vessel Integrated Power System Technology,
Naval University of Engineering, Wuhan 430033, China)

Abstract: The principle of self-excitation startup of APS(Auxiliary Power Supply) is analyzed,and the related
calculation formulas are deduced. The startup conditions of APS are given,and the major influencing factors
confirmed are startup resistance,startup capacitance,transformer primary inductance,transformer primary
detection resistance,output capacitance,auxiliary capacitance and load. The conclusions obtained are:when
the primary inductance,primary detection resistance or output capacitance is increased,the voltage setup
time of output winding is increased while the voltage setup time and power-on time of auxiliary winding are
decreased ;when the startup capacitance is increased,the startup time of power supply and the voltage setup
time of auxiliary winding are increased while the voltage setup time of output winding is decreased;when
the load is increased,both the power-on time of auxiliary winding and the voltage setup time of output
winding are decreased. The simulative results with PSPICE software and the experimental results of a two-
tube flyback APS prototype with 300 ~ 2500 V input and 24 V output validate the correctness of the
conclusions.
Key words: auxiliary power supply; startup; two-tube flyback; PSPICE; self-excitation
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Operating state feature extraction based on wavelet-packet time
entropy for distribution network

YU Nanhua',LI Chuanjian', YANG Jun*,CAI Mao?,DONG Bei?, GONG Lingyun®’,MA Youyou®
(1. Electric Power Research Institute of Guangdong Power Grid Corporation,Guangzhou 510000, China;
2. School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: A method of feature extraction based on the wavelet-packet time entropy is proposed for the
timely monitoring of distribution network and the quick identification of its operating states:normal ,abnormal
and faulty. The selection principle of its relevant parameters,such as wavelet basis function,decomposition
level & scale,time window,etc. are given and the mechanism of expressing the system state by wavelet
entropy is analyzed. A typical distribution network model is built and the network operating states under
different conditions are simulated. The simulative results show that,with better adaptability and being
immune to the network topology,line type,fault type,fault occurrence time,fault location and transition
resistance ,the proposed method can correctly identify the typical operating states of distribution network.

Key words: electric power distribution; operating states; feature extraction; wavelet-packet time entropy;

models; monitoring



