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Analysis and research of the transient composite disturbance signal of power system based on HHT
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Abstract: For the extraction requirements of non-linear and non-stationary nature of the transient composite disturbance signal of
the power system, EMD method is applied to decompose these signals from the time scale of its characteristics to realize adaptive
signal of the band. And then the characteristics of time, frequency and amplitude of each disturbance signal are extracted on the basis
of a Hilbert transformation. Simulation results show that the method has a better analysis result to non-stationary power system

disturbance signals.

This project is supported by National Natural Science Foundation of China(No0.60773122) and Science Foundation of Youth of

Henan Province(No.074100510004).

Key words: HHT(Hilbert Huang Transform); transient composite disturbance signal; non-stationary nature; EMD (empirical

mode decomposition); Hilbert transform

FESAHE: TMT7I11

NERIFIRES: A

0 35l§

HRESHTREN RAYESH RE KR
EMAKEY. BOREPRNEHESESK
ZRTFRES, FEATRENERSHEEN
RENLEE, URSMBTHMEER, REFFREES
FEEREERABMERR AMESIERTEEN
BAES, HEMESRENIESHIT RN
MRS EEREN N EETE.

141 Fourier 22t ih T HAERR B, Tk
RBUXEAE S AR, AN BEHER R H A R0
REHFAFRES, NEESHTITERIEFRM
ERES, FTEBENSENSURETE R HEN
2GS T T ERB ARG R .

EE&WE: BXARMAFESL (No.60773122);, T b&54
#5324 (No. 074100510004 )

XERT:

1674-3415(2009)11-0006-04

IEERFRAMN AR Z KNG RER, fe
FERTEAFIE A FE R BRI R S PR, BAXER
FR—ME O EAMESI R, DETRBREER
BRI E N, RN BRIRTFERBMERE,
R AR 2L Fourier 2 #: B /R R M, B A BESRIE
B R .

230K F A /R B4 - # A2 # (HHT- Hilbert Huang
Transform) X} 8115 54T 47, B RENE
S3#4T EMD 4R Hilbert AX#esKEXMER $Z A
TR SR T B A RAE TR BN L AAESE S HRE
MR 5 EREESE B 5 meE R EREREITE
BE, PR ETMERE. T—AE5ET
7E SR 56 P i ik 2 R MR /N 3 BRI R -y
5 NES BT EREATEMX A . ERHTX
FERUHS S, EMD HVEEEW baT LA H TR 28
HI1E 5K, RmELEIEFREIER LT
ERY BAEIERHEMRSE.



WeetE, & AT HHT MR REESE&NIE SRR ST -7-

1 HHT AiERIE

1.1 BIEERDR

LA % EMD (Empirical Mode Decom-
position) & 1998 E B Huang & R K —MFHIE
SRE A, ETENAERERMEERES X0
B —EAHEARK. FRK. FEEZREN
[ A A4 B IMF (Intrinsic Mode Function)ZH ..
FT e a WE 2B R S B0 B AR MK
WEETHEAFESRE, MEANEES. —1
A RS R B U 2 LA A 41

D) EEANEEEKED, WMESNEFESEHE
W ERBEEZHE T

2) FEAEEHEE N, R KE R4 =ik
MEMBSHZNIELIAFT. BEK LR
T

(D RHBES xOFT AR ESHFHRER=E
R 4 R B E B R R B P E AR 2R (),
RHES xOFH FIRME RS A = R4 R
BAEE A R EAEFF TR v, FHRHHE
T RSLNT RSN TEME:

m (1) = ;—[vl(m v, (D]

(2) ¥R 7ol 2 s Ja Bl ] 13 2 —
A E RS F AR5

h(t) = x(t) —my(t)

HWF m()REH imf, BERBL imf &4, K
mOEEFK x0, EE LRGEIRE, HE e
Yﬁ& lmf %'ﬁ:ﬂ‘j‘, “LE; Cl(t)= hl(t)r *%j‘] imf1[7] H

(3) ¥ r(t)y=x(t)-m@OFVEFH x(z), EE L L)
QBT AR IRBE] imfas imfs, -, HF cu(t)
8% r(n) WL E MR RAF I IR 4 R

BJE, REMERTFT] x0/Ia] HiX L imf 5
B LR —NIEBRBEET (R R:

x(t) = Zn c,(r)+ r(t) ¢y

EROUEH, FTEUEES x(0) 0 ESRZRN
KEVMuEIAS L R BVBCHEF N n A imf Y BS
—ANEHEIMZ A, BTE 1 inf 2ERE NS
IEREREARFS, R “0fF” SRseir bR
AR5 43 A8 B MR RS RS S5 B .

1.2 Hilbert 1

%t EMD M@ E S —A imf 2B 34T Hilbert
e, B imf AR X(@), H Hilbert Z4#: 7] LUE
)‘(i]é@ﬁ}«ﬁ—tﬁ U= tﬁ"]%*ﬂ’ g)ﬁ%% 7, EHﬂbert

Bl VORTH: y (- L[ X0y, R
T Y-

*1—~7

B x =L [T L 0ar s XOM YORBH

Fegaxy, HEWES8:
Z(@) =X @)+ ijY(@) = a(t)el®,

KA a(t) =X @) +Y (@) > 6?(t)=arctani/—(1

X (1)
aOF 0 () RRRNEITES ZORIBER 4% A4
fr, BT, Zif Hilbert THMBBIKIENGES 20058
WT RBES XOFRERE: mHARABIRRIAR
H— BRI T L FEHANE, ERREES A
BE R4 I = A R BT X BRAERE A,

ﬁﬁﬂq‘ﬁ$ﬁng§: f(t) = _Lde(t) °
2n  dt

2 BT HHT B9SBI{5E

TEASCHEA T, BMPIRARE R IEE
BESESERAEERIESIERTERNE S
155, it HHT 38 R AL b B e e A B
HMEME SR REFKENZ. S BN SREFE
MRS, FEIFIT HHT 4- AR AR (BB T
HEAWNESHERSY, BHEAESRIES
H B AR
2.1 BEEEMEEMBRESHHESY

EEMAEETEASREESREN

S,(1)= A,;sin2aft+ Y p(1)A,;sin(2am f1+86,)

i=3,5,7

K. A=1, A;=0.5, As=0.3, A;=0.2, f=50 Hz,
mz=3, m5=5, M.=1, ‘93=T[/6; 95='ﬂ/8y
O=7/7. %4 0.02s<t<0.16s if, Py(=1; FHAhrt
%) P1(t)=0. HEMNPEES Sy RERBE K 0.04~
0.16 s, [VIFGEIR{E A 0.4, SIOF SOOI ERFEE S¢)
Hrg A 1@FR, Xt S@#FIT EMD 442, 153
imfi~ imfs F imfs P ESFIWEA 1 (). () M (D
i, FTLAEH imf 4 EIREH R B i AL £
R B2, MERERDEERE, HAE
Hilbert ¥k BRI MEME 1), ERHEEERE
B SO R X ) _E R SRR A . 3
H iU EOR AT 7, IR IMRERE RN
27 0.0399 s, 0.078 7sF10.159 9 s, AR T W
RESMMRERNKERZ]. H—PKE imf 2
E1E Hilbert %, K H S RIEHEKIEERMZE,
HA R RE (e 8] fER W B 1(DATN, X RE
SRSEH18 A;=0.5003, As=0.2725, A,=0.1975; &%



-8- CHERESF B uM

YRR SREIE R f1=147.11, f=248.62, /=355.67,
P AT 4 R E MR HIR I T R & E

= St f2
SHEIERE R
2
1
=
-1
-2 :
0 0.05 0.1 0.15 0.2
t/s
(a)
2
1
¥ o
-1
;2 - .
0 0.05 0.1 0.15 0.2
t/s
b
0.5 (b)
¥ o0
05 0.05 0.1 0.15 0.2
t/s
L (c)
0.5 ]
' OM\A/V\/\A/
-0.5
= R
0 0.05 0.1 0.15 0.2
t/s
(d)
3000
2000
1000 1
ol adf
~1000g 0.05 0.1 015 0.2
t/s
(e)
2
1.5
© 1
0.5

0
0.06 0.08 0.1 0.12 0.14  0.16

t/s
(f)
B EigEmBEMEESts
{ES 1 HHT B35 9 47

Fig.1 HHT time-frequency analysis of the composite

disturbance signals on transient harmonic and voltage sag
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Fig.2 HHT time-frequency analysis of short-term harmonic
voltage flicker and harmonic distortion of short-term harmonic

disturbance signals
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