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Abstract: To avoid spectral leakage of the traditional motor current signature analysis(MCSA) based on fast
fourier transform (FFT) , a novel method to detect broken rotor bar fault of induction motor on the basis of radial
movement optimization (RMO) algorithm was illustrated. Firstly, the fundamental wave parameters which
estimated by RMO constructed the expression of fundamental component, and it was eliminated from stator
current, and the residual current signal was obtained, which could highlight the fault feature effectively; then the
band frequency component that estimated by RMO which amplitude is bigger was eliminated from residual current
signal, and the new residual current signal was obtained. In the same way, the parameters of another band
frequency component were obtained through RMO. Till then, the parameters of fundamental wave and band
frequency components of broken rotor bar fault in induction motor were obtained. As a result, the experiment verify
the feasibility of this method.
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optimization algorithm
RMO W SRR IR,
DA IR . AR T A R =S (Rl AL

" W nop xnod MR X, -
X Xio " X
Xy Xop 7 X0
X,'J' = B . K .’m ( 1 )
'xnap,l xnop,Z ot xnap,nod

Xi,j = Xminj + rand X (Xmaxj - Xminj) (2)
X nop , nod 73 51| RV RRAS AR 19 465, x, R
BEARLTPITAENL B 5 [ Xy Xy A BB T Y HL
(B R, RIS S rand FoR BERILAE 1
SR T A AL A N, o v 3 (E
S AR WAL B AR R R 46 A5 s eP, HoR
L EAE R N ) 42 Ry B UL Go

2)HRLF I . DL — AR T R 1 &

bt CP A% BT 207 A — AR5 4 i kL
THRN CP s & il CPITER HE iz
Vi=(rand - 0.5)x V., x o (k) (3)

v o= Xmaxj - Xmin/'

max; k
k

Hrp

w(k)=1-

K
T K AR IEACH I W5 0 ke AU
RS AR R T 5V, MR KLY B
KL s 0 (k) N BIER B, o (k) AT PGE ik Bl iR
RAEARUEL S AR T UL T CPIX R
RN VACE L AW
X\ =Vi+ CP* (4)

3)E N E RIS o 4R ML) LAY H b e
BOT AR T (038 10 BE R, [ A 8 2 1 AR S
AL B Rieo

4TGRO L R b — A R
Rig Se &2 J B AL 1 Gl B T —ARHY 0



M, % R T RMO 89 & b S ALEE T 1 4 3 e Adin]

B AR 20205 504 58

CP™ fiJe # BT X 2 R e B G
CP**' = CP* + C, (Gl - CPY) + C, %
(Ries = CPY)
k=12,
(5)

A€, C o2 M TRE B BCE I W REL

IR 55 2) ARSI, EE IR BRIk
RUHL

2 A T RMO 8% % A %4+

2.1 EARE

L2 HER M a, b, BTSRRI RN

a-b=|lal|blcos® (6)

A AR 0 24 1) ol i I A o
P 23 ) g AT LA o] 10, % AR i, 2 H
A5 ) A7 L] ] s AR .

TR H, Bl AL 5 W7 A% B I — A E T F U
AR R

i,(t)=1Icos(2nfit + ¢,) +

N
kz,l[ Ibpk Cos (27bepkt + §0bpk) +

I, cos (2mfont + @) | (7)
KL, 00 53 5 E T HL U R R 3 1
(B TR AL 5 Lo oo » Qo 53 590 19 7 - T 2
BB B (1= 2s) f) 450 256 43 o BT % 7 1) O {4
VKL 5 Ly o Som » P 73 1) 19 6 5 W 25 il
BF (1 + 2s) ) 451 56 5 S JIF %ok 07 A0 S 1 490 2R 1A
fiff o
2 Lo Lo I, 2 (7) IR IE W S HLA—AHE
THLIRAE S,
A — A JE ) B () =cos(2aft +¢), W
RMO 3 3 R AT 7
Fitness = max {(i(t),i(¢)) (8)
P 2 (8) 15 1] LA A5 1) 56 e g A9 3 A (7 A A6
FARGTHE @, TR RAE AT DLk R =UAe 3]
; il
[l ()l
AR AT A T 75 3] 1) Sk e 2 B8 T DA 3 BR gl R 3k
2, FETRH 46 I 5 5 g R .
22 HERIE
h T AR T A, AR SR 5 BB TR 2 5 S
BR[2014H TR o 283 2 Uik 5, RMO 19 2 HRik i
K C=0.7,C=0.8, FERLEL 30, 2 AL 100,
SRR R 1 R .

(9)

F1 BERSHMHITER

Tab.l Estimation results of fundamental parameters

GRCS I/A fi/Hz pi/rad ISR
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SM-BBPSO  9.990 0  50.000 0  0.780 0 13
SEBRAE 10.000 0 50.000 0 /4 —

P& 1 AT, A EE SCHER 2012 B9 SM-BBP-
SO 7, AR SR FH Y RMO XLk S 806 25 5 N
R0 B A 45 3, B —F F A B L I S B
Jridk o [, FEUSIGHE BE |, RMO B I [k SM-
BBPSO AR E /D o BE AR, 3 1F 2% 5 A
FHAPAC TP ITHE

Pl 2 1 3 43 53l R A R U 8 A R A I i U
B 25 W T A I o am s 2 A e el
A1, 3 2t RMO S R 3 0 43 2 J5 T DL B4 by
SR BEARAAE , Ry — 25 R4 T o ) b 5 R A 2
B T R

121
10+
4
8.
< e
4
(1-29)f, || (1+29)f,
2F A /
0
40 45 50 55 60
fIHz

K2 BHDUE 7R i

Fig.2 Current spectrum of simulation stator
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Tab.2 Estimation results of fundamental parameters

DTN Fi#/Hz & E/A FHA5i /rad
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Fig.4 Stator current of rotor intact motor
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rotor with fundamental wave
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Tab.3 Side frequency component parameters estimation result
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