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Research of fault phase selection on UHV transmission lines based on wavelet analysis
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Abstract: To meet the requirements of ultra-high speed protection on UHV transmission lines, this paper proposes a fault
phase selection method based on the characteristic of wavelet analysis which can detect the mutations’ time and size of
singular signal in fault signal. Firstly, this method transforms the transient fault current into model fault current to
eliminate the impact of the various phases’ coupling, then extracts its singular ingredients and modulus maximum by
discrete wavelet transform (DWT), treats the normalized modulus maximum as the criterion factors. Finally, it
summarizes the relationship among criterion factors according to the characteristics of mode fault current, and constructs
a new UHV fault phase selection method. Through PSCAD simulation and Matlab calculation, this method is proved that
it is disturbed less by amplitude of the transient fault signal, and it has a good adaptive capacity and a strong ability for
fault resistance, and its speed is also fast and accurate, the proposed approach can be implemented simply and effectively.
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0 33

B AL 2 e B IR R T L RE SR H ad IS, 45
e F AT it i R DR AT e A R BRI | HAEAIR
b 38477 ORI, H ATk B
HPEBNIRIEA T, Rl v A e 2 i 1 £t 7
B TAR B (AT

P I¥ i i 2t R 2 L B AL TR,
K PEE ORI SRS RIS ST 5, (HASE RS

HEWB: B 48 A28 T8 A (03012841); FH4&
KFHRAQFAAKBHRE (ycjj2015100)

IO FH T DU » AT S AN R A2 DRI ] ) 25K,
H.oy % R GeisA T Jy s RIKT R, EAR R A8
FEAR, R FIVE RN, Jmapsk, JE ke A it
(Y pey T DR PR R O T R e, B 32
SRR, B FECRIEANT . VR 2 R
(R TR A5 5 A B R S B A R A s vk
&£, PRI T I FAT BB AL A S 2L
PR 4, SCRE I RFLE BRI MT VA, 5
M TARGEITIRIAN AL, S T IEANE S .

A7 5438 S /NI BT K 05 VR AL BT AT
) MR ARB 795, SCRR[16] 8 HRE T/ Np A2 4 )
ArpsRsIE AN T, R NBE BT e v i



Mk, 5%

S/ NI AT VR (AR e i P B AT T - 91 -

B AL BEA T WA AT SCRR(1 714 B S8 S
ANBASIAN G G IIEA ik, UM 2/ N H B
RE PUMAT AR AR HEATIE AN SCHR[18]48 A T
/DN RE B A /N e SR ) EAL(LS-SVM) [ 3%
OBk, AR TERM S Y. T
TR AT AT e AP, (EAT IR R 5 32 Sb
Fr, = FEORIEM.

AR SCH /N o3 B 38 5 A I B A7 5 o Sl ity
S S RPN & RS PN NI S DO v a
WAL P 0 AR A 4 A e A e i L Y LA B AT
AR M, SRR 2 B U N AR B iR 31—
PR 5 A AT 5 (A 5 5), SR
[ GV k2 R R i N [ R N 2N ()
Vi (ERHEAN A R T, A SR S AR ELREA T
A AAEEE, IR ASSCERAN AR 1, AR K
AEANIR] (R S R N PR s RS IR, B A
[ WA B I 25 P DS 1 2 TR R DR AR e SR X R oG AR
VR IEATHREEL— FPEAN V5, JFAE PSCAD H
FEA ST IR R e G E I iy (S SR R i
Helfe, At Matlab *HEAT B HUNBAR AN — 1k
ARRE, U5 UEASSCEAT 5 R K ] S R 1

1 INESERE

PN 53 T B S — Tl A T B ) 450 5 43 A 7
W, CEATHHT 2T, LA ZE R SR
e FAEAS 2 SRR E R R g o ARG 4 AT
[ M8 53 R PRV I TR S99, e A 4
FAT BRI 4 PR R B I A R, fets
W55 I 77 S B ORI 5RO, B
RIS S B, SRS S R A
I, BRI S S RS, HAER
Bz L,

1.1 BEHUNET R

B () € LARY(LA(R)Z 7 F- 77 AT R ) SE X Il
B3 B AT BRI 45 5 23 0, 45 w(#)1) Fourier 2544 (1)
e SE

C, =[plo[ () do<oo (1)
TR BRI (o) h BRI BRI, w(D ARG R I 1
B =N, Ws2).

-b
ngﬂ=j§w@;ﬂ,a\b€R,m@ @)

Reb: o WRERT: b W PBET.

BB AN ELXR)F=T RN w(n)HIESE N As
Wit XUl

M7@=M“ufMﬂ%?Mr 3)

Kb, 7k M3 A
552 I 1 FH v 22 SR N R B ) B OB Rk, B
a=2, k=27b( j, kE)MIFFRRL 1) € LA(R)K T-HE/N
W yrpa(6) TS HE RN B T 2y
wlf)y=27", f(OF 27t —k)dt (4)

1.2 ERE

2 JUZ XM A2 K5 I a5 T IE A A2 AT AN (]
JUZRREAT MR, S 2RSS EAR R E
HELLIET AL M S A5 S, AR5 Mallat
POt FA BTSSR AT o

f@=4f@+éDJ@ 5)

e NN RIZEL =12, 05 A6 N7
JUE j R IIEAME S, BURLGATE 5 A0 A it
27 RS s DA RAERE j R iifs 5, B
SRR T 27 5 27 Z i s i & .
1.3 R AE

TR AOINEREC W f(e), TERE
T, RGO 0! f(1,))/ot, =0, EAE 111
B AN, XL R T 6 AP AR WAL
E P < £ )]s WFR & J DB j RN
(RIS AR, W f(8y) S/ NBEAR S j O RUBE R IR
PeRAR . B KAB PR M F R A 1A T 1), 3L
KANFTRGEAL R

ARICH] dbs REUE N RERREL, AT, X
PR 5T RN 1 1B UM AR 5y
fift, IHRREI-ANERME S 5ANES, T ES
NGRS, A5 SRS RIS I — A
PSRN KA, PR A 5 4015 455 5 AR AR P ARG 0 >R )
T A 7 A e

2 WEEERIE

L) 2R gk L e it R AE B Iy, ALl (R 2
SHEACACTIN 1y LR PR ot R ) R ARy
OE=) NPT {ow e e e N D v S
KA, M THCHR R RRIEOTE, KA AE
WU R 8 A L R P B AT 5 AR MEAT
(I HL R, ASSCA B Hh L A ) R AE
FAE AN SRR = AL A AE HL R
FhEr, v IR AW 5 5 BB AL R SR
(RIREM, AR R AT e e e P e Y A
BRAS AR (R 5500 . 5 SCHROITIANR], ASCHE
AR S B AL b, SRA] Clarke 22 # 0 #52F
o Ry BRI FRAT A TR, 2Ll A, B, C =



_92. CE R R R EEL

HH T2 S e oy B SRR AT o AR, I
HIREAS AR
1 1 1

) i
il 2 =1 a;
| i, (©)
i -1 2 -
: I
il -1 -1 2
fCEP: IA‘ IB‘ ch‘:’:*EEﬁ‘/}ﬁﬁﬁéﬁj\iz 10\ IaA‘

Foe Fo RS R A AR (DA B
s =5 kit ) AR AN AN A
2.1 AEIEE S BIHE

HRLA A IR AR 2 0 I 30 6 R
7, AR, R A B2 S B
RIFIREE, A BRI HOR AR IR 4
FHAEE 1 FTR).

1 RNEMFET BIRSRE 5 S HFE

Table 1 Characteristics of mode fault components
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Fig. 1 Flow chart of fault phase selection
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Table 2 Parameters of UHV transmission lines
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Table 3 Simulation results in various fault types
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Fig. 3 Wavelet decomposition of mode fault current
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Table 4 Simulation results of various fault places
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Table 5 Simulation results of various fault initial angles
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Table 6 Simulation results of various fault resistances
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