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Improved difference FFT algorithms for fault location .

HUANG Fei-teng, CHEN Ming-jun, ZHENG Hui
(Information Engineering College, Zhejiang University of Technology, Hangzhou 310014,China)

Abstract: For the power failure signal, this paper proposes an improved difference FFT algorithm with the idea of setting
compensation angle to solve the problem of phase margin and increase accuracy. Compared the filtering results of four algorithms to
the simulation signal, MATLAB simulation shows that this filtering algorithm is of less calculation, high precision, good at filtering
decaying DC component and harmonic component. Additional experiment shows that the non-integral harmonic less affects this
algorithm. Applied the filter algorithms to MATLAB fault location simulation system, it is verified the improved algorithm is

appropriate for various types of signal failures of filtering with less calculation and the higher accuracy of location.

Key words: FFT; difference; fault location

hESHKS. TM77  SCERBRIRAG: A

0 315§

BRI, R, BRGSKRTIE
AR SIRBIN T ERME R BB . X
TIRRREAS S MBS, B N B M B K
S -

WHEERARE, WANEEAMREE,
SR TR REEP R E S @ REEY .
HENEIEREREENRE. 2RAREEER
NARGEFBRERANEE, EXARNESHREN
EHRMR, ERRERIEANSE. —HEFsdt
8 REE R HES =M PUR T @ KA BRI £
BAE, KHFE-NPEFHERERIEFIAK
RE. CARTRANEER, BHEETREMNET
FAEHETT, FEEERHER. Z08REEE
BrREHREE )&, HE—eBRE LMERAR
SHRERSE. 208 REENGR G RERTE
REEXN RGBT, X SERR s E (5 5 RIS
BEARRER. '

NEHT:

1674-3415(2009)11-0062-04

AT B RbR e A S EEER S B
FE- KBRS EHNIRZE, -1 T E0ME KSR,
BE SERE A SR HY 8 1 4E A AR
1 ESEREERRE

ZEOT 8 RE R SN 5 AT — UORIE T,
FARFEEZ 2 x(n+1) -x(m)f VB R A K x(n) .
AT R R

2

a, = [ 1x+ a0 - x@lsin(rondr - (1

b, = % [ 1xe+ A - x(@Icosmandr (2D
BETTSK 58 n (KU RO AH A A0 A RUE

p=arctan(b, /a,) (3

X =\(a+b2))2 4

EHEREVENVER R, RBTEERER

S8, HE—ERELMFBAESTRIERRS

B. EMMEREERSRAREET @ REEN R
RN, JHEEREENEISERR, BF



B, F RN REME RIEEBUEEE -63-

rEHEAE - ERRHREE SR E.

R —FEMBREZENTHEIRA yn)=
x(k+1)-hx(k), P b AEE. WREEEHCHEE
8 10, W4 h=exp(-A\tit), FILABITFHUIERFERE
WO BRI, (B R R e i B[R] % $OR RVE T
HEBENLE, EUFE, HirEEMEXTEEMm.

2 ENERIERSEEZ

Zd—WESFREE, BERAEKEEKRE
FARAFRERER A, kR HSCERE. HE
MEEmE 1.

EE Mk S B mEE
i A LES "B

v
HAmE 359
v

(omanx Ye—| R
1 BikifeE
Fig.1 Flow chart of algorithm
BHAEMERMAESH:
x (1) =2 Xsin(wr + ¢ -AQ) . IR EMA N

9o~ AG. HIMEIMEA AO=wAT /2=7/N , &
HEREE AHAEN ¥, X AFRE.

X TAMEAKE S~ ES, TIEAF
WIS n B AR B, 18

x (1) =2X[sin(wr + @+ AB) - sin(wt + p— AH)]
&))

AR R
x () =22Xsin(A@)cos(wt+9) (6
RERNEREE, WEKRH 0, M b, K-

2 ¢,

a, = FJ;) x(t)sin(nwt)dt N
2 o1,

b, = Fjo x'(t)cos(nmt)ds (8)

HH=MA R R K R
a, = 2\/_2-Xsin(A6’)% [ cos(@t + psin(wr)dr =
-2/2Xsin(A 6)sin(p) (9)
b, = ZﬁXsin(Aa)% [ cos(@t + p)os(wr)dr =

2+/2 Xsin(A@)cos(p) (10D

¥ (9) (10) BAHRER, BCET:

tan(@) = sin(@)/ cos(p) = —a,/b, an
M ABNE S R EBARA
9 -AB = %—[n—arctan(bl la)]-A0 =
(12

‘arctan(b, / a,;) - (12r_+ AB)

B RIEVIRBHBUETEE, /ELTFHRE:

e a, >0; p-A8 HEEMEAE:

l:L'ia1 <0; ¢)-A9+n*|‘4%”’:

] a, =0, b >0;arctan(b/a))=n/2;

Ha, =0, b <O0;arctan(b/a,)=3n/2
ML I A AR (12) ATRSKRHBIER

PN SHEA .
¥R (9. (100 AT KM, (LEjEE
a’+b’ ey ein? 20 1 /x2 (13)
—“—_sinz(AH)‘ 8X “[sin“ (@) +cos” (@) =8X
T SRS B A U
X =[a,/22sin(AB)F +[b, /242sin(AO)F (14)

Bt BE oy A b, HITHRUBEBER$
2\2sin(A8), HEREBMEX .

PA_EHE SR AT DU BB KB n, RER
H & B B BERAEA .
ZEVERISEIL, RAEMERMBERE:

a, = %-Z N (X — X, )sin(2knn/N ) (15

b, = 2% 13 G - 2 )c08(2knn/N ) (16)

ERER (12) MSHEkHmfA, RiEst
(14) KBHEHME.
3 REMEAR |
Wit Matlab {5 B3 & B E LR EHAT
Mo B HEES.
x () = A2sin(@r + @) +4v2sinQax + ,) +
W2sin(3ax +@)+2V2sin(Sax + g,y

22sin(Tax + @) +1542e"
BRI IR, MBS AmEEE, X
FE A N=20. HIEX ¢; =60° A=30; ¢; =150°
A=20 Fl g, =240°, A=10 ZFPHMBATRIE.
HAF r=30ms, w=1007, ¢,=45° @,=60°, @=90°%



-64- eHSAEYLBRM

0:=120°.
@1 =60° A=30 K5 SIEHBENE 2.

80

60

40

20

KRS

0

-208

-40)

t/s

REEES

0 002 004 006 008 0.1
tls

B2 ¢ =60°, A=30 FHESIEKAIRKR LR
Fig.2 The signal wave before and after filtering
while g, =60°, A=30

FRANFREENE S, HRERLE 1,
®1BRITEER

Tab.l Simulation results

¢1=60°, A=30 Ha, BE ARE, RE

ERHK 59.172 1.38% | 30.443 1.48%
=HEE UL 60.080 | 0.13% | 30052 | 0.17%
ZS K 55631 | 7.28% | 29.751 | 0.83%

= 58 KBt 60.142 | 0.24% 30103 | 0.34%
ARE, RE

148.712 | 0.86% 19.565 2.17%

01 =150°, A=20 M, BE
2RER

=HIEE SR 149.852 | 0.10% | 20042 | 021%
EHER 145262 | 3.16% | 19.806 | 0.97%
EhERsud 149.707 | 020% | 20075 | 037%
@1 =240°, A=10 A, RE Y, R=
2RAEK 242,633 | 1.10% 9.570 4.30%
=HRE o 239.759 | 0.10% 9.948 0.52%
EHEK 55414 | 76.91% | 9.826 1.74%
Z0 8 K 239.568 | 0.18% 9.898 1.02%

HITREREK | TUEH, BRENE K
BEMIEERE B UR TR E BE, EMEE
HEZEIOME, NS ENESBREZRERE

HITERR BRI B & BRI RE ) . 0 ELARRY
BRI EMEREE, MUER THAE —ER
FHMEE KRS, MHRERTHE. A5 B
ERBERRL, BRSNS SRLE R
BEE R, (EX S EENEELRIR D,

4 JEREEXEENER R TR

K 5 B i O F P ) % B R ) B R
SR Y E SO AR I
- WERERARUREIEA R SHEWES, Ll
A MR AS], BUERETE RBUEE 3 TR
B EIRR .

100
50
0
-50
-100)
-150)
-2
200
150
100
50
]
-50
-100
-150
200

o 0.02 0.04 0.06 0.08

©
=

KAHES

0.02 0.04 0.06 0.b8 * 0.1
t/s

3 FRIEAIE A FERE BRI LR
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while A-phase fault
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