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BB 5 B, 55 B PEWRS (3 5 i S R R
S SRR T R S R,
EIHN

W — YEm
AT

6.1.1 B e ss Aty h

L (1) Ui 5 4B AT B, IR A 5
REWRIR 5 155 55 1 BERBE B A, 2B
W 2 L4 SR, [P e BT L 5
GRBRWFE MBI, NEL, 25 RKA,
ST FET 4800 ML B SR MR, SR
AET IS O LB, 5 B ORI 2 5
RHCH%, TSR FET A, I ik
R T SERARTS 15 % HOAM BT, A T W 8600, FPT
AR SN 1 B A A S, T £
SRS OIS VR 75 B 2, B 50 LR
1, FREHI BRI,

error —

x 100%.  (18)

Rl MEFET PSS SRR

RIS

Il 2% L L

/dB /Hz WEHif/Q FFT/Q #%/%

FERESEE/Q RE/ % ZABETNE/Q  RE/%

100 219.9 20 18.19 9.05
70 219.9 20 18.19 9.05
40 219.9 20 18.19 9.05
10 219.9 20 18.21 8.95

19.89 0.55 19.96 0.20
20.19 0.95 19.96 0.20
21.10 5.50 19.96 0.20
21.40 7.02 19.96 0.20
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F 2 MR RIS R

fEMELL fE R I % LUK

/dB /Hz  #EfffE/mH FFT/mH #%E/% E5FES80E/mH 3#E/% 2N YE/mH 3#E/%
100 219.9 19.6 14.78  24.59 19.60 0 19.57 0.15
70 219.9 19.6 14.78  24.59 19.27 1.68 19.57 0.15
40 219.9 19.6 14.78  24.59 18.57 5.26 19.57 0.15
10 219.9 19.6 14.76  24.69 18.07 7.81 19.59 0.05

6.1.2 135 XM E BT ST H R0k

[A) B LA IR % 15 5 S3 N T xf %, BLi =%
FE I R B L B S TS RS e, 45 SR anEk 3 A
T4, WERHPATUUE H, 2 RESEET FET (1 H
BHHEL (BB Oy ra P A B 52, s 4 e 1
IR SES ZR A 2 KR, HHXHETF

FFT RS THE A B B 500, 206 R B0, i
FARZEBUIN, AXMERAR, M55 ZMARBUNS, (55
TR EsL, FULEE T FET Wi E . Xt
THE SHAESBUE NN B BLITE, B 52 38
AP, SRR TR R BORR, RIS S R
SEmf (a4, SR ZEAT FTIE N, BT S ALHER.

3 TEIRREOS BT A AR

(CREIE (B FL B
/Hz  HH MEE/Q  FFT/Q  ix%E/% GES5RHESHE/Q w"E/% BABBRINE/Q  »E/%
219.9 50 20 19.91 0.45 20 0 19.97 0.15
219.9 150 20 16.77  16.15 19.98 0.10 19.93 0.35
219.9 250 20 1441 27.95 19.92 0.40 19.84 0.80
219.9 350 20 14.27 2865 19.79 1.05 19.62 1.90

4 TERARBOS R G A

fEEE iR

JHz  RX e/ mH FRT/mH %%/% 554550k /mH 82 /% /N IbE/mH £%/%

219.9 50 19.6 16.62 15.20
219.9 150 19.6 13.27 32.29
219.9 250 19.6 10.73 45.25
219.9 350 19.6 8.18 58.26

I it L/
19.59 0.05 19.58 0.10
19.49 0.56 19.55 0.26
19.29 1.58 19.50 0.51
18.99 3.11 19.42 0.92

6.1.3 13 FRFHMEMN LT H %

MG TEBABAL, H B THIRG IR H
BWSHATHE R, SRR AEK. NG R
PLE H, B S IRG MR T FFT B9 BB 5
Mo B2 D5 BRI PE T A6 R SR BTHOR, B R T
BT, TS S IRG ARG S RHE S EUE M E /N
P BRI AR /N,

CEA ZFP R RN =R S VA RIS R B 1)
T FET {9 [0] 6 o BETE 5552 5 080 3 005 i B 2
R A H A S b B S = R R iy
BH, J H B ER Z WK, B2 G SR
IR B, B BT ERE UG R 2)

GG RHESHGEZ M R W, 32 B MR (S
SHHEZ BRI S0, FE8 R Bon v 545 R
W2 ARV, BRI N JE W 252 3)
SANBA BLTTE WA 32 e 75 e I 5 A 20, XA
FEU ZR O H AT I, (ELAT RE DR R B e T SR
FE. SRE KB, ASCHT Ik 715 S RIE S BN T
Dy EBTH BB S HOT B A Bt A B, 2
Bk SR L 5 (5 SR LSRR BUT R K, A S
R M7k &, 2 RN Dy B BT R 2
T Prony {5 T4 LS B0 FIEAE PUME B RCR
BT

098403-8


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y118 Z R  Acta Phys. Sin.

Vol. 63, No. 9 (2014) 098403

5 IRGIFERS LT A A

(CRCE (5] % FiL B
/Hz R WERE/Q FFT/Q RE/% FSRESEE/Q RE/% SAMEETNE/Q  R’E/%
119.9  101.2 20 18.27  8.65 19.98 0.10 20.05 0.25
219.9  101.2 20 1819 9.05 19.99 0.05 19.96 0.20
319.9  101.2 20 18.26 8.7 19.99 0.05 19.95 0.25
419.9  101.2 20 18.36 8.2 19.99 0.05 19.95 0.25

K6 RGIZEN RS R

oF
din
=
B

< B

/Hz A WEHE/mH FFT/mH R%E/% HS5RESH%/mH R2E/% 2/ENETIE/mH 3#2%E/%

119.9 101.2 19.6 11.75 40.05
219.9 101.2 19.6 14.78 24.59
319.9 101.2 19.6 16.14 17.65
419.9 101.2 19.6 16.91 13.72

I it L/
19.43 0.87 19.59 0.05
19.55 0.26 19.57 0.15
19.58 0.10 19.57 0.15
19.58 0.10 19.57 0.15

6.2 ETHEMENR CEBSHIE

AATEE RS A SCITVEAE R-C B ER Th I S HiH 5
IERAYEREAT T 0 #r, BBEIE 2 (b) T HLBH Y 2 Q,
28y 10 pF, BLRIR 6.1 797, whh ik ) FH o S IR

FIRIRG 5 5 AT R S HOT 5, PR ik 5SS
R 7. WRFFE H, RSO HEPIA L e
BLERA TS H ] R LR BELZ GIE B T AT ERR IE
BAVE AN 5 V2 R R 1

®1 ETHEWBIRGETH R-C BT HER

[ % HEL RE [EIE RS
EomE T
/Hz RY MWE FERE RE BB RE WA FSRME O wE BN R’E
/. BEE/Q /% HEBUE/Q /% JuF  SEE/uF /% MPUE/WF /%
219.9 101.2 2 1.99 0.5 1.99 0.5 10 9.99 0.1 10.00 0
899.6 652.3 2 1.99 0.5 2.00 0.5 10 9.97 0.3 10.16 1.6

6.3 PSCAD/EMTDC{HEDH

AR5 SIZ o T H ) 56 2085 Y A0 ST Bk B 45 S,
£ PSCAD/EMTDC H #5 @ jj 5. °F &, i 16 L 2%
WME G, LA 1 a0 Frnt G, Hoth st 26 R fei tk
HL I, 2k % 2 0 SCRR 5], TRk 1% IXOB IR B A
6 TR, HEAT IR, M AR 3R 70 5
TEVRR 15 5 (0] i e SRR R B, % 2 i BT el SR
THE b R

W 7 R N 1.7 km, #EREBN 5 Q
IS 1) = A H R R TR ], He o O A R AR, i
BRI 27 0.02 s, MBI AT HH R 5 S 1) 2 U
WG5S, /3 MR BAE 2k 1 Hh A [R] i B 25 (4n
6 PR 7~ R A) LA R W v BELS 0T R AR AR
Pt b, ) AR SCR R 07 90 SRR G 15 5 AT

SEMUIT S b 2 8 [ -t e LB

R LRI S RON R-L SR IR, MRS Wb A i
Ja H s AR T, 2T RN O B BT R O kR
B oy BEUH LR R A B, 25 & LR S HOHAT i
B 0 P Ay B s LB, %o b 7 A 0 5 2 W LB
fiti vk BL A 25 R8O BEL S 2 A B Fi LA - 45 2R,
®8. WRIAIE M, &Aoo SR R
1, B ORI AT, 9 HOA SR B AL T R 22
A, 75 RE Dy BT A i e el B T A% Gt i
TIEA R KR &, HEM IR A R — PR
e, e B AR T 3 IR 5 20 B A R ) T
PEDL R 2 B AR R RE i k. JF HAE A i A2 P R B,
Prony 5 AE ff AT LR AT LR A 5 I, AR R AN
— 2, NI SBOTEAE, BUE LRI, &
i Bt RS ST AR S R
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_ 1.2 km 1 km 2 km _ 1.2 km o 0.5 km 1.1 km o
Y 2 ? 3 4 5 6 7 7
TRkl 0.5 km 0.8 km 1.2 km 0.3 km
110/10 kV
5k
s e 12 13 15e—02km o
17
2 km 1.2 km 0.8 km
g ¢—L3km o 16 @
11 14
[7 1.6 km
Y
10 ®
.
ek 2 (16 km)
o—2> (16 k) KO s osmva
57
o2 % 3 (18 km) I( Q )-|—> i 0.5 MVA
Pt
2k 4 (24 km)
o— KO Fif 0.5 MVA
o i 0 WA ? 2
Bl 6 P F ) A S s 2 ]
15f —AMER —BHER — CHBR
300 — A MG
— B MG
— C HHHR

0.08

0 0.02 0.64 0.66 0‘.08 _2000 I 0_62 0.64 04‘06
7] /s 1) /s
B7  (MTRE) B MR SRR S E 5B (a) ZAHBEES; (b) ZMHBRES
T8 FET /N B AT A R B 5 6 R r BELAG T LA
I o e SR THARE RS R e G T AN R BB BT W2
PR /km FLRH /Q /km /% R FLBH /Q /% il v d b HLFH / Q /%
1.7 5 1.8 5.88 3.18 —36.4 4.65 -7
1.7 10 1.78 4.71 7.49 —25.1 9.83 —1.7
47 5 487 3.62 0.64 —87.2 3.8 —24
47 10 487 3.62 417 —58.3 8.85 —115
6 5 6.21 3.5 0.01 —99.8 4.2 —12
6 10 6.28 4.67 2.4 —76 8.1 —12
6.9 5 7.19 4.20 0.1 —98 3.2 ~16
6.9 10 7.18 4.06 1.7 —83 7.8 —11
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T % W

454 R-L LER AN R-C LB X 2R % 15 5 45
IES 45 B S HOC R AT TIR AT, 3F HRIL
LB 7E W IR ¥ 15 5 T I BE PR SRR A4S IE 5%
5 TP AR K R, EEIRRE TE
T RE VAT R S LAY BTSRRI O H X 3
ARG 5 5 B FHPUREPE e SCA OV BRT, JRIRH T 8
T E T, X TO R O BEGURRE DA B HR I R
HL 2% 1R O BEL LR PR AT 7 20 . S5 G =R G 5
SRHESHS B S LR, LU S
HLEE SR B IR R, il dR T 3 T3 iR % 5
SRHIE S BRI T Oy BT F 8% S 80 55 7%, IF
SEAE SRR, fixe T RS HTHE
Ji k. it MATLAB U™ 48 e bRl b 45 5, JIF
OIHT T RS | IR R BN G A A% G T AR
SCHHRTVE RIS, 43 % R-L B A1 R-C HL 5y
TREAT T 20T, 45 FAEB T A B0 LU 2 i ik
M IERAPE. RIS, DLS B e o R S e i 5 £ J2 kg
fit, Fl PSCAD/EMTDC & 37 552 5 i /) 1 i s 25 0
B, 0 T 52 /N D BBV I R B SO S AT
DR A3 HT, 45 BEAIE B 1% 7 V2 T e e T s B
e HL AT AERA il i B S8 AT T, TRAN T
BT REIRG 55 MR ST E R e A,
NAZTTAE LB TR B R B T R g
fitl. 7ESEPR TRES, BT 2R (E 522 7 A
B, AT ORAEAE NI AR D0 R R T SRR Af 1
AT FEMERE R T — 0 SR E

SE
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Abstract

This paper mainly studied the circuit parameter calculation theory and the methods based on damped oscillations
in transient signals. The methods can be used for the location and origin of faults by calculating the circuit parameters of
transient fault signals’ path when the fault occurs in the power system transmission lines. It is important in theoretical
and practical engineering to locate faults in powerlines by calculating circuit parameters based on damped oscillations
which are the main component of the transient signals. In R-L and R-C circuits, relations of the characteristic param-
eters in damped oscillation voltage and current in time domain, with the circuit parameters as well as the component
parameters are deduced. And the impedance characteristic of the circuit under damped oscillation is analyzed, which
is defined as a pseudo-impedance based on the definition that impedance is steady and sinusoidal. Relations between
the pseudo-impedance and circuit parameters are also found. Relations between component parameter and pseudo-
impedance in series or parallel are also analyzed. So methods for circuit parameter calculation are proposed separately
based on the characteristic parameters and pseudo-impedance, each of which is a kind of characteristic of the damped
oscillation signal. Specific calculation methods are also proposed combining with the state-of-the-art signal analysis for
damped oscillation signal. Analyses in this paper may lay an important foundation for practical engineering application.
The proposed theory and methods are verified based on simulation of fault signals produced by MATLAB. The equiv-
alent circuit of an actual distribution system is simulated by using PSCAD/EMTDC. Actual fault signals reappear in
the simulation. Location of single-line-to-ground fault using damped oscillation signal proposed in the paper is proved

feasible.

Keywords: circuit parameters, damped oscillation signal, characteristic parameters, pseudo-impedance
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