
Current Signature Trend 12C

< 53DB Alert

< 45DB Alarm

2004, 2010, 2013 and Jan 2016 Data points (identified With green dot)  have poor/suspect 
frequency match between frequency of highest sideband and predicted rotor fault frequency 
(Fpp=pole pass frequency).  See next 6 slides.  I selected highest sideband (which gives higher 
peak, lower db.. conservative). If we used predicted rotor fault frequency the db would be higher 
(2013 would be 60+).   April 2016 reading has good agreement and also confirmed based o speed 
(from vibration).  Vib (speed) will be collected during followup tests. 

DB 
20 log (Amps60/AmpsSb)



12C 10/13/2004 62db or higher
31A. 5cpm error.

Estimated 
SB Freq

Selected
SB

Test Date

===Calc DB from observed/selected spectral data ==========

Parameter Main Peak Sideband Comment / Formula

Freq (cpm) 3599.5 3584.4 From spectrum

Magnitude CT sec 1.037 0.00085 From spectrum

DB difference DB = 20 LOG10 (Main / Sideband)

======check Selected SB position vs posn est. from AMPs========

Magnitude CT pri 31.1 Use 30/1 CT ratio per 9EPKAA-01

Nameplate FLA 66 From nameplate

Estimated Load 

(Fraction) 35%
sqrt(Current 2̂ -  22 2̂) / sqrt(FLA 2̂ -  22 2̂)   

note 22 is no- load amps from EC5027 DS

Nameplate speed 3570 From nameplate

Nameplate Slip 30 3600 - NP speed

Estimated Slip 10.6 NP Slip x Est Load (Fraction)

Estimated Fpp 21.2 Estimated Slip x poles (2)

Estimated USB 3621 3600 + Est Fpp

Estimated LSB 3579 3600 - Est Fpp

61.7

10/13/04



12C 7/17/2007 63db
33.5A 3cpm error.

Selected
SB

Test Date

===Calc DB from observed/selected spectral data ==========

Parameter Main Peak Sideband Comment / Formula

Freq (cpm) 3597 3573.5 From spectrum

Magnitude CT sec 1.118 0.00083 From spectrum

DB difference DB = 20 LOG10 (Main / Sideband)

======check Selected SB position vs posn est. from AMPs========

Magnitude CT pri 33.5 Use 30/1 CT ratio per 9EPKAA-01

Nameplate FLA 66 From nameplate

Estimated Load 

(Fraction) 41%
sqrt(Current 2̂ -  22 2̂) / sqrt(FLA 2̂ -  22 2̂)   

note 22 is no- load amps from EC5027 DS

Nameplate speed 3570 From nameplate

Nameplate Slip 30 3600 - NP speed

Estimated Slip 12.2 NP Slip x Est Load (Fraction)

Estimated Fpp 24.4 Estimated Slip x poles (2)

Estimated USB 3624 3600 + Est Fpp

Estimated LSB 3576 3600 - Est Fpp

62.6

07/17/07

Estimated 
SB Freq



12C 7/15/2010  58db or higher.
32.5A 5cpm error. 

Estimated 
SB Freq

Selected
SB

Test Date

===Calc DB from observed/selected spectral data ==========

Parameter Main Peak Sideband Comment / Formula

Freq (cpm) 3601.5 3582.3 From spectrum

Magnitude CT sec 1.082 0.00137 From spectrum

DB difference DB = 20 LOG10 (Main / Sideband)

======check Selected SB position vs posn est. from AMPs========

Magnitude CT pri 32.5 Use 30/1 CT ratio per 9EPKAA-01

Nameplate FLA 66 From nameplate

Estimated Load 

(Fraction) 38%
sqrt(Current 2̂ -  22 2̂) / sqrt(FLA 2̂ -  22 2̂)   

note 22 is no- load amps from EC5027 DS

Nameplate speed 3570 From nameplate

Nameplate Slip 30 3600 - NP speed

Estimated Slip 11.5 NP Slip x Est Load (Fraction)

Estimated Fpp 23.0 Estimated Slip x poles (2)

Estimated USB 3623 3600 + Est Fpp

Estimated LSB 3577 3600 - Est Fpp

58.0

07/15/10



12C 7/11/13  47.9 db down
28A. 7 cpm error.

Est 
SB 
Freq

Selected
SB

Test Date

===Calc DB from observed/selected spectral data ==========

Parameter Main Peak Sideband Comment / Formula

Freq (cpm) 3600.4 3575.6 From spectrum

Magnitude CT sec 0.934 0.00376 From spectrum

DB difference DB = 20 LOG10 (Main / Sideband)

======check Selected SB position vs posn est. from AMPs========

Magnitude CT pri 28.0 Use 30/1 CT ratio per 9EPKAA-01

Nameplate FLA 66 From nameplate

Estimated Load 

(Fraction) 28%
sqrt(Current 2̂ -  22 2̂) / sqrt(FLA 2̂ -  22 2̂)   

note 22 is no- load amps from EC5027 DS

Nameplate speed 3570 From nameplate

Nameplate Slip 30 3600 - NP speed

Estimated Slip 8.4 NP Slip x Est Load (Fraction)

Estimated Fpp 16.7 Estimated Slip x poles (2)

Estimated USB 3617 3600 + Est Fpp

Estimated LSB 3583 3600 - Est Fpp

47.9

07/11/13



12C 1/20/16  40.6db
25A 8 cpm error

Est 
SB 
Freq

Selected
SB

Test Date

===Calc DB from observed/selected spectral data ==========

Parameter Main Peak Sideband Comment / Formula

Freq (cpm) 3599.38 3581.0 From spectrum

Magnitude CT sec 0.822 0.00765 From spectrum

DB difference DB = 20 LOG10 (Main / Sideband)

======check Selected SB position vs posn est. from AMPs========

Magnitude CT pri 24.7 Use 30/1 CT ratio per 9EPKAA-01

Nameplate FLA 66 From nameplate

Estimated Load 

(Fraction) 18%
sqrt(Current 2̂ -  22 2̂) / sqrt(FLA 2̂ -  22 2̂)   

note 22 is no- load amps from EC5027 DS

Nameplate speed 3570 From nameplate

Nameplate Slip 30 3600 - NP speed

Estimated Slip 5.4 NP Slip x Est Load (Fraction)

Estimated Fpp 10.8 Estimated Slip x poles (2)

Estimated USB 3611 3600 + Est Fpp

Estimated LSB 3589 3600 - Est Fpp

40.6

01/20/16



12C 4/6/16 45.6db. 
Confirmed freq by vib measurement  

SB Freq 
Est from
current

Selected
SB

SB Freq Est
From vib speed
4/6/16

Test Date

===Calc DB from observed/selected spectral data ==========

Parameter Main Peak Sideband Comment / Formula

Freq (cpm) 3600.5 3584.8 From spectrum

Magnitude CT sec 0.914 0.00481 From spectrum

DB difference DB = 20 LOG10 (Main / Sideband)

======check Selected SB position vs posn est. from AMPs========

Magnitude CT pri 27.4 Use 30/1 CT ratio per 9EPKAA-01

Nameplate FLA 66 From nameplate

Estimated Load 

(Fraction) 26%
sqrt(Current 2̂ -  22 2̂) / sqrt(FLA 2̂ -  22 2̂)   

note 22 is no- load amps from EC5027 DS

Nameplate speed 3570 From nameplate

Nameplate Slip 30 3600 - NP speed

Estimated Slip 7.9 NP Slip x Est Load (Fraction)

Estimated Fpp 15.8 Estimated Slip x poles (2)

Estimated USB 3616 3600 + Est Fpp

Estimated LSB 3584 3600 - Est Fpp

45.6

04/06/16

4/6/16 11:40AM Vib
• Panel meter current 31A
• 1X by vib is 3593 (slide 

14), giving sideband 
prediction 3586

4/7/16 - Current meter
Also oscillating with 4 
second period when viewed 
one day later 4/7/16



12C 5/3/16  44.6 DB 
Test Date

===Calc DB from observed/selected spectral data ==========

Parameter Main Peak Sideband Comment / Formula

Freq (cpm) 3600.1 3583.3 From Hanning spectrum

Magnitude CT sec 0.775 0.00459 From Hanning spectrum

DB difference

DB = 20 LOG10 (Main / 

Sideband)

======estimate SB position from Flattop Spectrum AMPs========

Magnitude CT sec 0.950

From flattop spectrum (next 

slide)

Magnitude CT pri 28.500

Use 30/1 CT ratio per 

9EPKAA-01

Estimated 

Load 29%

sqrt(Current 2̂ -  22 2̂) / sqrt(66 2̂ -  22 2̂)   

note 22 is no- load amps from EC5027 

DS

Estimated Fpp 17.5 2*30*LoadFraction

Estimated USB 3617 3600 + Est Fpp

Estimated LSB 3583 3600 - Est Fpp

44.6

05/03/16

SB Freq 
Est from
current

Selected
SB



12C 5/3/16 Flattop CT sec current magnitude 0.95



Sister: 12A (sister).  66db. 4cpm error.  
Test Date

===Calc DB from observed/selected spectral data ==========

Parameter Main Peak Sideband Comment / Formula

Freq (cpm) 3601.4 3583.1 From spectrum

Magnitude CT sec 1.030 0.00053 From spectrum

DB difference DB = 20 LOG10 (Main / Sideband)

======check Selected SB position vs posn est. from AMPs========

Magnitude CT pri 30.9 Use 30/1 CT ratio per 9EPKAA-01

Nameplate FLA 66 From nameplate

Estimated Load 

(Fraction) 35%
sqrt(Current 2̂ -  22 2̂) / sqrt(FLA 2̂ -  22 2̂)   

note 22 is no- load amps from EC5027 DS

Nameplate speed 3570 From nameplate

Nameplate Slip 30 3600 - NP speed

Estimated Slip 10.5 NP Slip x Est Load (Fraction)

Estimated Fpp 20.9 Estimated Slip x poles (2)

Estimated USB 3621 3600 + Est Fpp

Estimated LSB 3579 3600 - Est Fpp

65.8

07/25/13

SB Freq 
Est from
current

Selected
SB



Sister: 12B 12B 57db.  0cpm error

Machine

Test Date

===Calc DB from observed/selected spectral data ==========

Parameter Main Peak Sideband Comment / Formula

Freq (cpm) 3600.7 3583.7 From spectrum

Magnitude CT sec 0.946 0.00131 From spectrum

DB difference DB = 20 LOG10 (Main / Sideband)

======check Selected SB position vs posn est. from AMPs========

Magnitude CT pri 28.4 Use 30/1 CT ratio per 9EPKAA-01

Nameplate FLA 66 From nameplate

Estimated Load 

(Fraction) 29%
sqrt(Current 2̂ -  22 2̂) / sqrt(FLA 2̂ -  22 2̂)   

note 22 is no- load amps from EC5027 DS

Nameplate speed 3570 From nameplate

Nameplate Slip 30 3600 - NP speed

Estimated Slip 8.6 NP Slip x Est Load (Fraction)

Estimated Fpp 17.3 Estimated Slip x poles (2)

Estimated USB 3617 3600 + Est Fpp

Estimated LSB 3583 3600 - Est Fpp

57.1

CH_ESSCH 12B

12/16/15

Selected
SB

Estimated 
SB Freq



Sister 22A 60db 3cpm error
Test Date

===Calc DB from observed/selected spectral data ==========

Parameter Main Peak Sideband Comment / Formula

Freq (cpm) 3601.73 3612.6 From spectrum

Magnitude CT sec 0.910 0.00086 From spectrum

DB difference DB = 20 LOG10 (Main / Sideband)

======check Selected SB position vs posn est. from AMPs========

Magnitude CT pri 27.3 Use 30/1 CT ratio per 9EPKAA-01

Nameplate FLA 66 From nameplate

Estimated Load 

(Fraction) 26%
sqrt(Current 2̂ -  22 2̂) / sqrt(FLA 2̂ -  22 2̂)   

note 22 is no- load amps from EC5027 DS

Nameplate speed 3570 From nameplate

Nameplate Slip 30 3600 - NP speed

Estimated Slip 7.8 NP Slip x Est Load (Fraction)

Estimated Fpp 15.6 Estimated Slip x poles (2)

Estimated USB 3616 3600 + Est Fpp

Estimated LSB 3584 3600 - Est Fpp

60.5

02/11/16

Estimated 
SB Freq

Selected
SB



Sister 22B 62db. 8cpm error Test Date

===Calc DB from observed/selected spectral data ==========

Parameter Main Peak Sideband Comment / Formula

Freq (cpm) 3600.1 3585.5 From spectrum

Magnitude CT sec 1.082 0.00087 From spectrum

DB difference DB = 20 LOG10 (Main / Sideband)

======check Selected SB position vs posn est. from AMPs========

Magnitude CT pri 32.5 Use 30/1 CT ratio per 9EPKAA-01

Nameplate FLA 66 From nameplate

Estimated Load 

(Fraction) 38%
sqrt(Current 2̂ -  22 2̂) / sqrt(FLA 2̂ -  22 2̂)   

note 22 is no- load amps from EC5027 DS

Nameplate speed 3570 From nameplate

Nameplate Slip 30 3600 - NP speed

Estimated Slip 11.5 NP Slip x Est Load (Fraction)

Estimated Fpp 23.0 Estimated Slip x poles (2)

Estimated USB 3623 3600 + Est Fpp

Estimated LSB 3577 3600 - Est Fpp

61.9

12/31/09

Selected
SB

Estimated 
SB Freq

2015 – bad data
2012 – load too low
to distinguish pole 
Pass sidebands

4/18/16 – No current
Oscillation on mete
(suggests healthy)



22C. 60db. 3cpm difference 
Test Date

===Calc DB from observed/selected spectral data ==========

Parameter Main Peak Sideband Comment / Formula

Freq (cpm) 3600.9 3625.5 From spectrum

Magnitude CT sec 1.191 0.00118 From spectrum

DB difference DB = 20 LOG10 (Main / Sideband)

======check Selected SB position vs posn est. from AMPs========

Magnitude CT pri 35.7 Use 30/1 CT ratio per 9EPKAA-01

Nameplate FLA 66 From nameplate

Estimated Load 

(Fraction) 45%
sqrt(Current 2̂ -  22 2̂) / sqrt(FLA 2̂ -  22 2̂)   

note 22 is no- load amps from EC5027 DS

Nameplate speed 3570 From nameplate

Nameplate Slip 30 3600 - NP speed

Estimated Slip 13.6 NP Slip x Est Load (Fraction)

Estimated Fpp 27.1 Estimated Slip x poles (2)

Estimated USB 3627 3600 + Est Fpp

Estimated LSB 3573 3600 - Est Fpp

60.1

08/12/15

Selected
SB

Estimated 
SB Freq



Vibration Overalls - steady
Date Loc: 1A 1H 1V 2H 2V 3H 3V 4A 4H 4V

Units: ips ips ips ips ips ips ips ips ips ips

Alert: 0.1 0.18 0.14 0.16 0.12 0.12 0.08 0.14 0.1 0.1

Alarm: 0.15 0.27 0.21 0.24 0.18 0.18 0.12 0.21 0.15 0.15

7/28/2004 0.06 0.15 0.09 0.09 0.12 0.13 0.06 0.15 0.09 0.09

10/18/2004 0.04 0.11 0.09 0.08 0.05 0.04 0.04 0.07 0.04 0.04

4/8/2005 0.11 0.14 0.09 0.09 0.05 0.08 0.05 0.10 0.05 0.06

9/19/2005 0.06 0.14 0.10 0.11 0.03 0.05 0.04 0.06 0.04 0.05

4/26/2006 0.05 0.12 0.07 0.10 0.09 0.08 0.05 0.08 0.05 0.05

2/1/2007 0.07 0.07 0.09 0.11 0.06 0.04 0.04 0.05 0.03 0.04

7/24/2007 0.05 0.11 0.08 0.12 0.08 0.16 0.07 0.16 0.07 0.06

1/7/2008 0.05 0.10 0.08 0.10 0.06 0.06 0.05 0.07 0.05 0.05

6/25/2008 0.06 0.10 0.09 0.11 0.08 0.05 0.05 0.06 0.05 0.05

12/8/2008 0.05 0.10 0.09 0.11 0.08 0.04 0.04 0.06 0.05 0.06

9/22/2009 0.05 0.11 0.09 0.10 0.05 0.04 0.04 0.06 0.05 0.05

4/26/2010 0.06 0.12 0.09 0.11 0.06 0.05 0.05 0.06 0.05 0.05

10/11/2010 0.05 0.11 0.08 0.11 0.05 0.05 0.05 0.06 0.05 0.06

1/3/2011 0.05 0.10 0.08 0.11 0.06 0.05 0.05 0.06 0.06 0.04

9/12/2011 0.05 0.10 0.08 0.11 0.08 0.05 0.05 0.06 0.04 0.05

5/8/2012 0.05 0.11 0.08 0.11 0.08 0.11 0.06 0.10 0.07 0.09

11/18/2012 0.05 0.09 0.08 0.10 0.06 0.05 0.05 0.06 0.06 0.04

1/27/2013 0.05 0.10 0.09 0.07 0.06 0.04 0.05 0.07 0.06 0.04

7/15/2013 0.05 0.10 0.08 0.07 0.06 0.04 0.05 0.07 0.05 0.05

2/25/2014 0.04 0.10 0.09 0.09 0.05 0.04 0.05 0.08 0.05 0.06

6/16/2014 0.04 0.09 0.07 0.08 0.06 0.05 0.04 0.06 0.04 0.04

10/22/2014 0.04 0.07 0.06 0.09 0.06 0.05 0.04 0.07 0.04 0.04

3/19/2015 0.04 0.09 0.07 0.09 0.04 0.05 0.04 0.07 0.04 0.04

6/15/2015 0.05 0.10 0.07 0.11 0.07 0.07 0.07 0.09 0.06 0.05

1/27/2016 0.05 0.08 0.09 0.12 0.08 0.06 0.04 0.06 0.06 0.04



1V vibration – pole pass sidebands around 1x and 2x.  
5-10% of main peak
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Typical broadband flow-related noise for these machines➔



1H – pole pass sidebands around 1x and 2x. 
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Estimated Load (Fraction) vs Amps and vs speed
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Estimated Load vs Current

Data Sheet Fit

Fit:     Load = sqrt(Amps^2-22^2) / sqrt(66^2-22^2) based on simplified model=>

Amps

Data Sheet: From data sheet in EC 5029 (slide 19)

Fit formula based on 
simplified model

Xm R2/s



12C Measured speed and estimated speed (est from panel current as collected during periodic vib measurements)
1 - Estimates of speed based on panel current generally do not match measured speed.  
 (Presumably due to voltage above nameplate and variable)
2 – Neither estimated nor actual speed shows a decreasing long-term trend. Assuming long-term average of load does not 
change, this indicates that any rotor condition has not had effect on motor torque/speed characteristics. 

3578

3580

3582

3584

3586

3588

3590

3592

3594

3596

1/1/2005 1/1/2006 1/1/2007 1/1/2008 1/1/2009 1/1/2010 1/1/2011 1/1/2012 1/1/2013 1/1/2014 1/1/2015 1/1/2016 1/1/2017

Ess 12C Motor Speed (estimated, measured)

Speed Est from current Speed measured (vib)



Rotor photo (sister motors). Cast rotor construction, confirmed by OEM.  
Different failure mechanisms than fab rotor, and more difficult to repair

22B
22A



Motor Data



< 53DB Alert

< 45DB Alarm

2004, 2010, 2013 and Jan 2016 Data points have poor/suspect 
frequency match between frequency of highest sideband and 
predicted rotor fault frequency.  April 2016 reading has good 
agreement and also confirmed based on speed extracted from 
vibration.   Further discussion in 16-4857-5

DB 
20 log (Amps60/AmpsSb)

Sw
ap

M
o

to
r

Post -Swap 
Results normal
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