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Harmonic detection method based on improved Variational Mode Decomposition
FENG Yilin

( Shanghai Minhang Gas—Fired Power Generation Co. , Ltd. , Shanghai 200245, China)

Abstract: In order to solve the problems of complex harmonics, and improve the existing shortcomings that the feature extraction of
existing detection algorithms is difficult and the detection accuracy is low, a detection method based on improved Variational Mode
Decomposition (VMD) and Hilbert Transform (HT) is proposed. Firstly, the average instantaneous frequency method of components
is used to determine the number of decomposition modes K of VMD. In Simulink, the power network model is simulated to collect the
mixed signals containing harmonics. Secondly, the sampled signals are detected and decomposed by VMD, and a series of Intrinsic
Mode Functions (IMFs) is obtained, where the fundamental and higher harmonics are extracted. Then, the Hilbert Transform is
applied to the IMFs to obtain the relationship between the spectral values of the original signals and the characteristic parameters of each
component. Comparing to the results of Empirical Mode Decomposition (EMD) , the simulation results show that the algorithm has a
higher accuracy and better real—time performance. It can meet the requirements of harmonic detection in power grid.
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_ 05
£
& 0
-0.5
0 0.5 1.0 1.5 2.0 25
0.05
i
g0
=
-0.05
0.5 1.0 1.5 2.0 25
0.2
g
§ 0
~
-0.2
0 0.5 1.0 1.5 2.0 25
/s
B 10 AXEERNLER
Fig. 10 Detection results by the paper’s algorithm
*2 BEELHWHE
Table 2 Comparison results of each algorithm
X7 8713 =GR TR
SERRIE{E A/ dB 0.3822 0.063 7 0.038 0
EMD Hik 0.379 7 0.056 4 0.021 6
E S RS 0.380 1 0.068 5 0.032 8
EMD RvkiR2% 0.002 5 0.007 3 0.016 4
AR 0.002 1 0.004 8 0.005 2




98 o i w5 MM

14 %

ASCHT VMD B3E 5 Hilbert 28452 H—Fh 7
T3 R L I TR AR, T Y R e
FIEME VMD WA Rt S N4 K, i B g5 R &
W, 28k A3 3 P M (B SR A 1 K [0 &2 VD 53
PR BONER 7R B A TS A F TR T,
YT EARUNH T EMD B ASIR SIS bR T 5%
2 R T, IRl X M s ELAT R AP T4
P T X A S B RS TUORS B, A IR I A A
2K,

&% 3k

[1] ZE3C, mhae /NN S5 I 28 SRS 23 il A 22 RUBE RSO VR
S AR R IZ WS (3], #il&E Mk A 3h 4k, 2015,37(21) .
67-70.

[2] 5RA™, 2, B B, 5. (b I I U8 £ 3 B Dl G B AR
[J]. MRS 6ETE , 2017,33(6) ;27-35.

[3] Eeide ARG 3. 2 T ok i EEMD 1 7 3h h 7K i B 12 W F 5
[J]. & A zhik,2015,37(17) :80-82.

(4] P53, TIE, AR, 5. LTI B 52 B A R 1 5 1
TS AKX RIS W[ 3], MRS SR, 2018,38( 1) 1204
208.

[5] T8, EISCH. TR RS/ i A SVM BT sl R i b 12 Wi
[J]. ¥&sh5md,2017,36(18) :252-256.

[6] W2 NI T - PEE A, . HET LabVIEW (1% HLBE i &
W 543 RGBT [T]. Hildk A 31k, 2013,35(4) - 107 -
109.

(7] &2, R, 5k E 0, % 3T VMD 5 Hilbert 1% 895 5 HLAK
Tl EE R B2 W [ 7], BRgh ik 5 12 W7, 2018,38(2) ;381 -
386.

[8] Hh&AFY, KAV, T, LT AR IR A 8RBT
BLrvk[T]. 22 MBS K224 ,2017,36(6) :65-70.

(9] kR, B K, FXIRE, &, 38T Bk A8 /245 43 % A1 Hilbert
A AR 2SR R AR SRR U 4 2 [T]. R TR
#,2017,32(9) :221-235.

(10T XNVEEMS , (= )11, ZE P4, 45, BT EMD 19 N BRHLTR 3 il 7R i
BE2W[T]. NIAHLS L, 2018(6) :54-55.

[LL]BTWE & AR A, EXIRE. T VMD Fl Wigner Ville 437 19 J5)
A SR T]. RGN HA44H,2018,30(2) :569-578.

[12]3k52, ARAH, ikT, 5. JETF7E A2 4 R 22 JRUEE HEB 6 11
AR AR SRR SR [T]. ARdbd KRR (AR
B2/ ,2016,43(6) :31-37.

[13] K209 A TEvs B0 MaR, 25, HHT 35 3 i AE 5 2SR
FHRMHILT]. B RS K A g 2E i, 2018,30(5) - 120-
126.

(147, 225 e 22, 5. BT/ AR 3R HHT 19 56R I M iR
Ky k[ 3], IRk 2E SER 24 ,2017,32(4) :31-37.
[15]#XEE. T VMD Fl FSK B9 fe 4 R W B2 Wi [ 1], HLAAL

71,2018,42( 1) :143-149.

[ 16 ] DRAGOMIRETSKIY K, ZOSSO D. Variational mode decomposition
[J]. IEEE Transactions on Signal Processing,2014, 62(3) :531-544.

[17] 5K , 223000 , 22T 0 45, 36 A8 J0 A28 40 il A i [R) 1 3 0
HLil TCN ¥ 48 ¢ 6 R & s D R 50 [ /0L ]. o I 5 X 35,
[2024 - 05— 11]. hitps://link. cnki. net/urlid/23. 1202. th.
20240510. 1542. 003

[ 18 )&, WS, BIEW, 4. EF IR VMD-WT 1R %E
IR RIS S LM [J/0OL]. Bl S{ . [2024-05-
147. hitps://link. cnki. net/urlid/23. 1202. th. 20240513. 1419.
004.

(197 [ 9L3C, 8 g, SEF okt VMD B9k 14 /I o % 432 b 8 75 e s 4
FEFEARIR[T]. SGIR-S5 B 2024 (3) 1 146—-149.

[20] Fig e B KT W 2. STk 40 Bt A0 T P PR B 4 25 45 1k
RS AT H AR [T]. L T4 R 24, 2024,39(7) . 2161 -
2173.



