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of the Induction Motor Using Motor Current Signature Analysis
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ABSTRACT

The motor current signature provides an important source of the information for the faults
diagnosis of three-phase induction motor. The theoretical principles behind the generation of unique
signal characteristics, which are indicative of failure mechanisms, are presented. The fault detection
techniques that can be used to diagnose mechanical problems, stator and rotor winding failure
mechanisms, and air-gap eccentricity are described, A theoretical analysis is presented which predicts
the presence of unique signature patterns in the current that are only characteristics of the fault. The
predictions are verified by experimental results from a special fault producing test rig and on-site
tests in a steel company. And this study have made new diagnostic algorithm for the operating
induction motors with the test results. These developments are including the use of monitoring and
analysis of electric current to diagnose mechanical and electrical problems and gave the precise test

results automatically.
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Table 1 Fault simulation motor for current sig-
nature test

2 rotor bars broken among 56
bars

1 | Rotor bar fault

2 | Rotor eccentricity | 0.2 mm off centered rotor

Outer race spall at drive side

3 | Bearing fault .
bearing

Stator winding |2 shorted turn in one phase
fault winding

Setting _ Measure

Tile
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Fig. 6 Current spectrum of a motor with rotor

bar fault
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Table 2 Harmonic frequency list of the motor
static eccentricity

1129.73 - -

SomNp—9F

FomNu=TF, 124973 - -
FrmNw—5F 1369.73 - -
FroomNa—3F, 1489.73 1489.88 -48.32
FomNa—1F, | 160973 (S

FrmNn t1F L 1729.73

FopmWNp +3F 1849.73 1849.84 -39.11
Frm N +5F L 1969.73 1970.34 -54.18
FomNa T TF) 2089.73 2090.06 -46.71
From N, +9F, 2209.73 2209.79 -50.26
FomNy+11F L | 232973 - -
FomNaH13F, | 244974 245001 -57.21
Frm Ny +15F 2569.73 2570.52 -59.70
FoomNLH1TF, | 268973 - -
FomNa+19F, | 280973 - -
FomN+2LF, | 292973 293047 -62.21

‘=" Indicates below -70dB
Rotating speed = 1789 rpm (29.8717 Hz)

gollA} 7}2} BPFL, BPFO, FTF, BSF

o) B4 ForE ANT £ Atk 4 (HoEP

Table 3 Harmonic frequency list of the motor
with dynamic eccentricity

LN =5F 1 = £ 1339.91 -
FopmNoy =5F L+ F oy 1399.55 -
FomN = 3F L = frpm 145991 -
Loy =3F L+ f o 1519.55 -
L VT 157991 -
FroomNy = LF L+ f o, 1639.55 -
Loy T 1LF L = frp 1699.91 -
FomN g +1F L+ frp 1759.55 -
FoomNu+3F L = Fopm 1819.91 -
FromNyp+3FL + f oy, 187955 -
FromNuF5F L = F o 1939.91 -
FromN o +5F L + 1999.55 -
LN+ TFL = Frpm 2059.91 -
FomNa +TF L+ [ 2119.55 -
FomNo+9F L = f oy 217991 -

" Indicates below -70dB
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17 | 2467.82| 2527.82| 2587.82| 1467.24|1527.24 1587.24
18 | 261652| 267652 273652| 1557.07|1617.07| 1677.07
19 | 2765.21| 2825.21| 2885.21| 164691{170691f 176691
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B
C

Fig. 9 Shorted turns in the delta wound motor
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