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Harmonics detection based on a combination of continuous wavelet transform and
discrete wavelet transform
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(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract: A harmonic detection method based on a combination of continuous wavelet transform and discrete wavelet
transform is proposed. Firstly, harmonic frequencies are detected by the magnitude of CWT coefficients with a determined
scale range and step size, while need not determine the harmonic decomposition level according to the harmonic numbers
in advance. And then the DWT method is used to detect harmonic amplitude according to identified harmonic components.
Simulation results are completed by Matlab, which show the proposed method can solve the problem that a undetermined
decomposition level according to unknown harmonic numbers effectively and can detect the harmonic frequencies and the

corresponding amplitudes accurately and reliably. Therefore, this proposed method is a valid method to harmonic

detection in power system.

This work is supported by National Science Fund for Distinguished Young Scholars (No. 50925727).

Key words: harmonic detection; wavelet transform; continuous wavelet transform (CWT); discrete wavelet transform

(DWT)

FESSE: TM714

0 35l3F
B RGN KR, JCHSEHE i
ARG Z N, R I TG G ) i

B H ™ B i B R AN LR
Wi, iy FL e 39 T ro 2 B IR B DL R TR . A

ESWMB: BRAEFFAFLAE(50925727); BEARLGT
R)FAE (C1120110004. 9140A27020211DZ5102); 2% F AL
FARBREXRE (313018) ; =@ A HAHTRE EAE
(1301022036)

SCEG

1674-3415(2015)20-0071-05

U, ARSI T ) R B AL SR
PRt RS BT S MR H D £ i i
ErE, ST AR . st rRE PR T
ST SEAIRERS o feofs P PRI AT I g — EE [
P A FAORIF R e ) T

HAT, O D BRI it g3k
FOR A L AR (FET) A A I 5 920 0 ik
At BN MR 1%, B2 T FRT 7EMRoE 42
SRR N e 4 JE JRRAL - ifn ELAFAE AR T s
U2 280 7 25 S A A P P, o2
2% (KR ASE TN 7 A AE XTI ZRAE AR 55 S5 00 A



-7 CE R R R EEL

sefl s ek, N TR R
UF IR RV, 7EfE T A3 R 4055 Ak
SR T2 N /N A 45 Bt Ay 33 A
SRt T FBr A I T

I B N AR AT I AT AR
SIARFNTEOLT s 20 2 P e B R I &5 47 A
TR o — e it = B A S AR EEAN IR 25 el
B A SRAT, TR M 850 23 X Aff v 40 it )= 4
FEI 5 R IEA T BAR . SCHER[10)R) HIESE
WA T AT, ARSI A, ARAS I
PR . AN SCHESCHR[ 1010 S5/l 32 T —Ft
AL /INBAR B (CWT) R B H N AR (DW TR 45
TR IR 78, e M CWT Al 5 il
WA, HA R AR 2 A FH e AR 1 B
JE ST R)ZHG, T H R E REETa fob K, AR E1E
P32 HE W RS T, FIH DWT Al 51k
WBEAR, U7 B SRR T IX M7V i HER A AT
HEPES
1 EF CWTFADWT &S BISR AN R

N AR A AT IS SRS FLAT R AEAS 5w iy
TERIREST, AP H RN AR H & L TEAR AT
AR, [R) I A A e R0 B 08 T LSO R s A0 Jry el A
M T, BRI 73 HAT B a IR AR 7y W Al
BRI TA) 73 232, A i PR S LA 65 v ) I 1)
HERFNZAC AR Z S HE A

Ww(t)e L’ (R), I Fourier 224y (/A/(a)) , 4

v () R RS0

y(x)
R (0]
Ry —ANSEA NP RN, A 158 By (£) oA
RUFR S5, LAl AN . 6 T3 4 1
W NS N
L
lal
K o WG T b PR T.
A NI A Ny
1 L t=b
mem=33yVW(7;mr 3)
o T BB L, N

) _
l//j,k(t)=aozll/(a(;jt_kbo) (J,keZ) 4
WHMa, =2, b, =1, NAEH

C, =

V=D @beRaz0) @

v (O=22wQ27t-k)  (jkeZ) (5)

MAE T A BRI £ BE B, N AR HAT TS S
T AT R BE Ry SRR A, AN R RURE ) /N AR 4
AH T AN A AR ()T R A, A AT [R] Ao
(T T AN TR R0ty v, gt s BB I H
i

AICE R CWT B B4R, KH CWT
XHIE ST AR, 13— RN RS X
THENAE— R0, ANF) /N FREO R A [F] 1) R
B, BRI /N RO B 1 RBERROD RAAE RS, it
I 1) @ S R e RS R oA, T v Lo A gt
A LA A 2 RRRT DI PRI A o DRl b R 38 ROBEIX )
PN RBUIRORAR,  SERER 2 1 B gy . i
RE RPER/NEZ G, BIREEBROS, 6 R Hhc i
N

TEMfE LS 5 P & s s Ja ., FIAH DWT ¥
155 RSN [F AL, AR A B 1 A3 Y0 1 5 e
BBy, AL BB 2 S R IR .
KRR £, WIEE— 2R IS AR RIS 43 ay:
O~ f./4 RIS di: [ /4~ [, 125 B a) AT
BRI RIEARGE Y ax: O~ £, /8 RT3y
do: f.18~ [, 1A; BN ay AT SR =R 004 00
fRIZEC N, WG B RER S ay I35
di, do, dz,>*, dy, BME T s=ay+dy+e+dytd, .

2 {FEIIE

2.1 BEURIE RN
TEE IS BLA5 5 N
s=sin(2mx50¢)+0.5xsin(3x2x507)+0.4x
sin(5%2mx50£)+0.3xsin(9x 2% 50¢)

FAh 50 Hz, 1 —Me A5 i ik mie
{ELRA R ER I 3 K TR )N s T LAAR SR HCS LI
3RS A9 RIS B INAE A 5 EAE M FLAT
Fo WA SIB I 1 fis, HA e trie R
FERTZ,  PAALFR LR

(1) %2 FIH CWT KSR

TREU R G h 1~32, 5Kk 0.1, BI[1:0.1:
32], RFERFIA)H 0.02's, RFESIZEN 3 200 Hz, K
FE R 64, DR AT A B A=0.02/(64—-1) =
0.00032 o X35 [ RUBERUERFE (R B, ] LAFI A
scal2frq BRELAF BIAN[R] RS Font N A0 o -4
ML 2 Fros, BARBRER R MR, YAk
PR TRBEAN FUBE I B R A 2



MR X, A

LT CWT F DWT A 45 & 18R G

73 -

0 0004 0008 0012 0016 0020
SKREIS ] 2/s
B 1 FEES s BT

Fig. 1 Time-domain waveform of signal s
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Fig. 2 Scales-frequency waveform
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Fig. 3 Results of continuous wavelet transform
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Table 1 Results of integer harmonic detection
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Fig. 5 Results of discrete wavelet transform
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Fig. 6 Enlarged schematic of Figure 5
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Table 3 Results of inter-harmonic detection
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