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MCSA : Motor Current Signature Analysis
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MCSA : Motor Current Signature Analysis
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x 1 x 2 x 3 x 4
BPIR 4.395Hz 4.395x 29.33x 1=128.9 257.8 386.7 515.6
BPOR 2.606Hz 2.606x 29.33x 1=76.43 152.9 229.3 305.7
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@ 450mm @ 450mm
1750 rpm — —
50 HP 2x NTN6315 2x NTN6315
58A
40
12 12
48
2x NTN6310 2x NTN6310
@ 150mm 1755 rpm @ 150mm
1755 rpm 1755rpm 1504 1
S7A oA 56A e :mezzg.%xg:ws (rps)
464V 470V 466V
58A 57A 59A 56A
460V 464V 470V 466V NTNE310 NTNE315
x 1 (CF) x 1 (CF)
1
=(464V, + 470V, + 466V, )= 467V,
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—ae 7~ 772 %100% = 0.6% 2%
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Pl 7w 1009 =1.5% 5% X e b
467V,
|EEE519 TDH( ) 0.85 2x BSF| 2,036 | 2.036x 29.25x 1=59.55 | 2.062 2.062x 9.75x 1=20.1
5%
3%
1755 rpm NTN6310 NTN6315
1800-1755 x 1 (€ x 1 (cPH
fop =25x f =2x———"""x60=3Hz
1800
BPIR | 4929 | 4.929x 29.25x 1=144 4919 4.919x 9.75x 1=47.96
0dB BPOR + 60Hz + 6Oz 1=30.0
57Hz 63Hz ]
/ FTF i 12375
-40dB
2x BSF 1=20.1

fL:60Hz

CF=386.7Hz CF=515.6Hz
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o0 \\
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S
e i [ e o [ [ ] e
!
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< |
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[[Dervod Spectum — #7 Narth H Pump_07/25/2003 124631 PM]
Amplituce ()
Motor speed is 3570 RPM or 59.5 HZ
025 1/2 Running sped is 1785 RPM or 20.75 HZ
This elevated 112 running speed peek at 00738 dB
020 indicates that the foundation should be checked.
'
015
i
010
005 -
[+ 2
ool . \ “
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Frequency (Hz)
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ROTATING ELECTRICAL MACHINES
Part-24: Online detection and diagnosis of potential failures
at the active parts of rotating electrical machines

Application guide
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Most important magnetic fields in the air-gap of a three-phase cage induction motor
with an integral slot stator winding under normal operating and fault conditions

Fields under normal operating conditions

Origin of the field Stator fields Rotor fields Item
Winding fields f=f Q
(Slot harmonics) - f= fL{lJrgZip’(lf s)}
g,=0; L +2; ...
Saturation fields
f =3f
: f= fL{3+—ng' @ s)}
P
g,=0; +1 +2; ..
Symbols

f_ : fundamental frequency Qs : number of stator slots
p : number of pole pairs, for which the motor designed ~ Qr : number of rotor bars
v : number of pole pairs in general s :slip

3DIM

Tl A

==l

— T R

o <

250mV/(rms)

Most important magnetic fields in the air-gap of a three-phase cage induction motor
with an integral slot stator winding under normal operating and fault conditions

additional fields under fault conditions

Origin of the Field Stator fields Rotor fields Item
Interturn faults
f=f 9.Q
Phase- to —phase faults - f= fu.{% (- S)il}
Double earth faults 9, =0, £L 2 ...
+ positive sequence fields
- negative sequence fields
eccentricity K
f= fL{lif(l— s)} f=1, 1+[927in5}(1—3)
p p p
K=0: static eccentricity K=1: dynamic eccentricity
Rotor asymmetry
f= fL{V—Z(l— s)+ s}
p
v,=1 2, 3 ...

3DIM

Diagnosis of failures at a cage induction motor,
equipped with two identical auxiliary coil system.

Measured quantities

Kind of faults

f U, u, U, | v,
Winding fault f=1f U, #0{U,=U, =0 |U,=#0lU, =0
Static eccentricity f=f U,#0| U,=U, |U, 20U, =0

1
Dynamic eccentricity | T = . 1i3(1*5)} U, #0l U,=U,

Rotor asymmetry f= fL{%(l—s)i s} U, #0| U,=U,
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