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A Study on Detection of Broken Rotor Bars in Induction Motors Using
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ABSTRACT

The unexpected failure of the induction motor makes the downtime of production, and the cost of
the process cessation enormous. To reduce the downtime and increase the reliability of the motor, the
vibration measurements for the fault detection have been used previously. Recently motor current
signature analysis(tMCSA) has been adapted for the fault detection and diagnosis of the motors.
MCSA provides a powerful analysis tool for detecting the presence of mechanical and electrical faults
in both the motor and driven equipment. In this paper, the fault severity of the rotor bar has been
derived in terms of the resistance change which is calculated from the equivalent circuit model.
Results show that the fault of the rotor can be easily detected and the measured value of the
resistance change is verified by the detected fault from on-site tests using MCSA for the induction
motors in an iron foundry.
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_Table 2 Rotor bar severity and condition table

Category| Ly=Lsy—Lp| &k [%] Condition
1 > 60dB <06 Excellent
2 54 - 60dB 12 ~ 06 Good
3 48 - 54dB 24 ~ 12 Normal
4 42 - 18dB |48 ~ 94| Fotor bar faul
developing
5 %6 - 424B 96 ~ 48 1 or 2 Rotor bar
broken
6 30 - 36dB (192 ~ 96 Multiple rotor bar
broken
Severe rotor bar
7 { 30dB > 192 | problem Replace as
soon as possible

fl‘ able 3 Motor specification under test

Power 201 [HP]
Speed 1773 [rpm]
Rated Voltage 3300 [V]
Rated Current 30 [Al
Phase 3
Poles 4
Rotor Bars 60
Stator Slots 48
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Deviation 3.70%] 1.47[%]

PAZAA 500009 A%/ ARF A% 3B

% 24S o5 wRSYT a8, APANY A

o2 AF2A deolHs 1 A#E HEY FE AU
33 DHX AM 2B

4 ARERT A AL 72 2499 17

AAH AT REHOE ANH BHE T 5 am.

Table 4= ol" AF719 Ao B4 A
BE48 AFE AE7Y
dolmgls AAE 29
7 %ﬁ}ﬂ ’}}Z} 3 %olHolH s 3
oz A g
o] AZ7E= RA=2465A, SA=2496A, T4
=2623 AE ZT 34 AFS Ads BASL U
AFAE o7t 37 %2A A& AE3ke 3¢ 23
A AR E& FTUA & BAE 4o F o
AE7NE Balstd PAe ZARAEY, 2 A4
&

o] WAHo} g MAstAth

4 5
o,
0 A o

0%k

ok
3 :L

1.8 2
Zools AEAY APS YopiE WHOE F2
£270) A&Ho) gou), AF/Y AFEFRL A
o) 7THET AA7 A FPoR ABol ol
AFARE0Ho) & %ol Bob WE7] Wl 2

o olzigol @tk ¥ A7 WE/ AF
4 ge Aojdels AF ZEHE AF/)
dr Rl A& AE) WE 2GS A
5 %e AgoR BT, 1T
Adel AEE A ¢ 5 A= AL 7K Wy
oz ged 2 ABS AU
NAAE AR SATZANN Qolu g YA
T AN Agd B A% AR JUEE YL

LA . <> U | ot
R
rSL

2
¢

fo
> A

0

[=]
Ky

20024



AFAEZE )& FEAFT7Y JAAE dFHEd 43 47

AEE F AAG

AEE o) g FAYE EF Wzl wE AFES
33T T FHFE BAHH 4TS Yol
e g

AR 2 AASPA g8 A7 EHFY &S Al
bl IR AL B 28 4 AUt

T ARNS BY 7S AFAF EAH7] 5l
2 o2 AEE B AAFQY 47 AYHA
& AF7] 99 BE AT FHA HLE F
ulg Ao F oAsith

(1) Bowers, S. V., 1996, “Integrated Strategy
for Predictive Maintenance of AC Induction
Motors,” P/PM Technology Magazine, pp. 34~40.

(2) Taver, P. J., Gaydon, B. G., and Ward, D,
(A, 1986, “Monitoring Generators &  Large
otors,” IEE Proceedings, Vol. 133, Pt. B. No. 3.

(3) Bate, G. H., 1890, “Vibration Diagnostics for
Industrial Electric Motor Drives,” Bruel & Kjaer
Application Note BO 0269-12, pp. 3~12.

(4) Lang, G. F. 1994, “Of Cages, Induction,
Deduction, Bars, Vars and Squirrels,” Journal of
Sound and Vibration.

(5) Maxwell, J. H, 1981, “Diagnosing Induction
Motor Vibration,” Hydrocarbon Processing Maga

zZine, pp. 117~120.

(6) Penman, J, Dey, M. N, Tait, A. J. and
Bryan, W. E., 1986, “Condition Monitoring of
Electrical Drives,” IEE Proc. Vol. 133, Pt. B, No.
3, pp. 142~148,

(7) Haynes, H. D. and Kryter, R. C. 1989,
“Condition Monitoring of Machinery Using of
Motor Current Signature,” Journal of Sound and
Vibration, pp. 14~21.

(8) Berry, P. E.
“Comparison of Motor
Vibration Analysis in Detecting Rotor Bar and

1999,
Current Analysis and

and James, E,

Air-gap  Eccentricity Problems in  Induction
Motors,”  Technical  Associates of  Charlotte,
Charlotte, NC.

(9)  Smith, S. 1995, “Summary of the

Modulation Theory from a Report Written for the
Navy,” Oak Ridge National Laboratory.

(10) Sen, P. C., 1997, Principles of Electric
Machines and Power FElectronics, John Wiley &
Sons, Inc.

(11) Burstein, N, 1996,
Coolant Pump Testing Using Motor

and Bellarmy, J.,
“Reactor
Current Signature Analysis,” Framatome Technolo-
gies Inc.

(12) g, 48, 2, 2000, “BLDC A&7
o] FHEA € AAE BHEFEY S e By 3
Azt Az FAHNY,” FFASZFGI A, Vol 10,
No. 3, pp. 401~409.

SLZAUESHE=EWU/A 124 A 435, 20029/293



