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A Method for Early Broken Rotor Bars Fault Diagnosis of Induction Motor

WU Liquan, LIU Yongqiang, LIANG Zhaowen
(Electric Power College, South China University of Technology, Guangzhou 510000, China)

Abstract: For the early broken rotor bars fault of induction motor, the fault characteristic frequency of the stator
current was easily submerged by the fundamental frequency, so the broken rotor bars fault of motor could not be
detected in time. Multiple coupled circuit equation was used to establish the model of the broken rotor bars fault
occurring in induction motor, and the model of the early broken rotor bars fault of induction motor in dg0 coordinate
system was derived. Based on the fault model, the variation curves of motor equivalent parameters were obtained by
parameter identification and sliding window technology. These curves had obvious fault characteristic signals for the
early broken rotor bars fault, and the characteristics of the curves could be used to diagnose the broken rotor bars
fault. The different indexes of the rotor faults with different degrees were given. The experiment verified the feasibility
of the proposed method.
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B A

Lmll = L’m + kalL ms
Lrll = Lr + kales + ka3L(rr - (kaszs * ka3Lm‘) ( cosx + l:quin ‘x>
Lr12 = Lr + kales + ka3L * (k(yZLms * ka3Lar) ( Cosx — iquin x)

—ky(cosx +igsinx) L, L, =L, +k,L

ms » “ml2

+ky(cosx =i sinx) L,

ms

or

R R Al = r,cos a (Al = rycos 2a) (cos x — i 48in x)
M (= 2)/2 + cosa (n—-2)/2 + cos
R R Al - r cos (Al = r,cos 2a) (cos x + i sin x)
=R - +
" " (n-2)/2 +cosa (n—-2)/2 +cosa
cos « 1 L
Hip.g = /2)=1:k . =cos( a/2) - k= 1. ="
Horftiky = cos(0/2) =13k =cos(a/2) =cos ashyy (n—2)/2+cosa[cos(a/2) ] g i’

qr

Ly

1
, =—3Al=rcos a| | ——————| +r, | cos —+——
ad Ly rrcoga[ cos(a/Z)] r}’[mg 2 cos(a/2)

x=2[(w1—wr)t—2(j—1) a] o

3 > 3
a4y nd (cos ?a+1) -2(cos a)z] ;

2
Bt% B
Loy =L, +1,L, =1l (cosx +i,sinx)L, Ly =L, +1,L,  +1,(cosx—i,sinx)L,
L, =L +I1,L.+1,L, * -1 (cosx +i,sinx)
' oo e =2 4+ 2c08 200 “
Ly

Lr22 = Lr + lu3Lms + la4Lu'r +

————— + [ (cosx —i,sinx)
n—-2+2co0s2a q(

la6rr + Zg(Srh + (loﬂrr + lagrh)<cosx - iq(lsin x)

R, =TR, -

o (n=2)/2 + cos 2a
R, =TR, - Lir, + Lgry, = (L1, + lor,) (cosx + iy sinx)
(n - 2)/2 + cos 2a

Hrp.l, =kcosa, +cosa —2;l, =kcos(4a — a;) + cosa — cos 2a — cos da;

kicos a; — 1

ls =kcosa, +cos2a - 251, =

- (n—-2)/2+ cosZa;

LM L
l.=———————— + ke do — — cosd I+ -
® =2+ 2cos2a [kycos(4a = a;) — cosda]|L,, (n—-2)/2 + cos 2
2co0s 2a + 1 3
o - + kyky — k .
* 2 \ 2cos o + 1) 172 ,COS o ;
— 2COS 2a + 1{ 3

l, ) + cosda — kjcos(da — o)

1 -
2 \ 2cos a + 1
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2 20 + 1
o :;Osiaﬂ[klcos(Za —a;) +2] +cos2a + kcos(a + ;) —cosa(2cos2a + 1 + 2kk,)
cos o
2cos2a + 1
" =%[klcos(2a —a,) +2] +cos2a +kcos(5a —a,;) —cosa(2cos2a + 1 + 2cosda) ;
cos o
LM = la]OLms + la]lLo-r;
2cos2a + 1 -4
w10 =20057a+1(4cosa + 2cos2a + 3) + 2(cos —cos2a)(n - cos Za) - (2c0s8 2 + 1)%;
cos «
2cos 2 + 1
l,=3 x ST D cos 2a - 1;
2cosa + 1
T = 1 ] n—4+ cos 4a +0052a] ,
" (n—=2)/2 + cos2a 2 cos(4a - 2a,)
x=2[ (0, —w)t ~jal,
B Y Y Y N N N N N PPN

(3% 94 1)

M, = X, X0z X X KK, (61) + XppXpu X o X KK (91) + X Xpu X o X KK, (31) +
X X XK, Kor (= 41) + X, Xu X o K, Kor (= 61) + X, Xp X oK, K,r (= 1) +
X Xy X oKy Kor (= 181) + X, Xpu X o KoKy (= 61) + X X X (o K, Kor (= 9i) +
Xy X X o KoKy (= 31) = X, X X X o K, K

N, = X, X X0 X KK, (= 3i) = 6X, X Xpu X o K KK, = X X X o X o K KK, +
X XXX KKK (- 2i) + X, XX X KKK, (- 31) +
X Xy X o X KKK, (= 181) + X, X X K, K K7 (21) 5

0, = X, X X KK K,r, (31) + X Xy X o KoK Ky (181) + 3X, Xn Xip X0 K KGK +
OX! X3 X o K KKK,y + XX X K KKK, = 06X X X o K KKK, +
3XLXT2XT3X(ITK1K2K3K4;

Pzz = ZXBLXWKg + Ml - 2XEXT3XW - 2XiXdTX»v - 2XEXWK2 + Xixrsrw( - 2i) +

XiXpyr (= 20) + P, = 2XiXuX oK, + L, = 2Xi X, X K, - 2Xi X, X K, +
2XiXu X K, + K, + N, +2X: X, X K, + 2Xi X, X K, =V, + 2X}X K,K, + S, +
Xi X Kor, (= 2i) + Xi Xy K,r (2i) = 2X, XXX, + Xi X K,r, (20) +
R, + XX, X K2 +VY, - 2X:X KK,;

0y == 2X, XXX, = 4X, X X o X, = 2X, X X o X, = T, + X X Xpar, (= 2i) +
X X Xpor, (= 20) + X, Xpu Xyoro (= 41) + X Xpu X (= 2i) = 2X, X X X K, —
X XX X K, + X, Xo X X K, + X, X X o X K, + X, X X (o X K, +
AX, Xs X o X K, + X, X X Ko (= 1) + X, Xpp Xpu Ky i + X, Xpo X (o Kr i
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